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Mid-Continent Region
Production United States

Marathon f);%] B%x ?es 2as 79702
. 1glanag, X
wwarion | Ol Company Telephone 915/682-1626

August 22, 1991

Mr. Francis Cherry, Jr.
District Manager

Bureau of Land Management
Roswell District ’ o

P. O. Box 1397 ,
Roswell, New Mexico 88202-1397

Dear Mr. Cherry:

Please find attached the summary report requested in
your July 5, 1991 letter. All requested data is includ-

ed. With regard to the risk assessment analysis, we
have identified potential contractors having the
capability to complete such a study. We have

subsequently received bid proposals from four of themn.
At this time, we have narrowed the potential companies
to two and need to resolve some gquestions prior to
committing to the work. However, we do plan on
committing to a company to perform the risk assessment
analysis by August 30, 1991.

If you have any questions, please contact me at your
convenience at (915) 687-8528.

Sincerely,
Ct i Ha

A. J. Kavran
Environmental and Safety Supervisor

AJK/elk
Attachment

cc: vD. G. Boyer - oCD
J. L. Benson
A. R. Kukla
R. F. Unger

A subsidiary of USX Corporation An Equal Opportunity Employer




INTRODUCTION

A letter was received from Mr. Francis R. Cherry Jr., District Manager of the
Roswell Bureau of Land Management office, on July 8, 1991 in regards to the
ongoing investigation at the Indian Basin Facility. In this letter, the BIM
requested that a monthly summary report be submitted to t‘.heirv foice by August
5, 1991. A subsequent letter fram Mr. Cherry dated July 18, 1991 extended this
deadline to August 22, 1991. Each letter requested specific data to be pre-
sented in this monthly summary. These are addressed in the following section

and included in the Apperdices. Copies of the two above referenced letters can

be found in Appendix A.

INVESTIGATION ACTTVITTES

1. BIM Request:

Maps and cross-sections of the site.

Response:

These are included in Appendix B through E. Several cross-sections orientec
both North-Scuth ard East-West from the allivium down to the Lower Queen are
presented. They illustrate in detail the subsurface geology of this area

under investigation.

Appendix F ard G are borehole logs and monitor well installation diagrams.
The provide not only a detailed description of the lithology but also the

water levels encountered during drilling, as well as the construction of the

monitor wells.




BIM Request:

The monthly report shall include a potentiometric map of the site and copies

of water well test data.

Response:

Apperdix H, I, and J contain potentiometric maps of the Deep Bedrock Aquif-

er, the Shallow Bedrock Aquifer and the Alluvium.

Also included in Appendix K are the analytical results obtained from several

of the monitor wells. This includes BTEX and chloride analysis of the water |
.

extracted from these wells.
BIM Request:
Fluid recovery totals.

Response:

As of August 18, 1991 total fluid recovery of the site is 3584 BC and

63,478 BW.




1IST OF APPENDICES

A - Bureau of land Management Correspondence
B - Map of Cross Section Orientation

Cross Section A-A'

c -

D - Cross Section B-B'

E - Cross Section C-C'

F - Borehole Logs

G - Monitor Well Diagrams

H - Potentiometric Map - Deep Bedrock

I - Potentiometric Map - Shallow Bedrock
J

K - Monitor Well Analytical Data

- potenticmetric Map - Alluvium
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APPENDIX A

: » , —
United States Department of the Interior %=

BUREAU OF LAND MANAGEMENT R
Roswell District Office _._ )
P.O. Box 1397 - [ ]
Roswell, New Mexico 88202-1397
IN REPLY
REFER TO:
1703 (064)
Marathon 0il Company A‘cnz

Attention: A. J. Kavran

PiO.agox 5}5{2 JuL g,
Midland, Tx 79702 JULO5 199&,,-,,, 991

Re: Indian Basin Gas Plant Incident M&Safegy
Gentlemen:

This letter clarifies the Bureau of Land Management's (BLM) position
concerning characterization and remediation of the Indian Basin Gas Plant
Site. The BLM reporting and approval requirements are also included in this
letter.

We reviewed this case with our Washington Office Hazardous Materials
Management staff. The following regulatory status is based on that review.

The materials released at the Indian Basin Gas Plant Site were condensate and
produced waters. The condensate is exempted from the remediation requirements
and liability under the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA) but is subject to regulation under the Resource
Conservation and Recovery Act (RCRA). The produced waters are exempted from
RCRA regulation, but if contaminated with hazardous substances, are subject to
remediation and liability provisions of CERCLA. The data from the bedrock
drilling provides evidence of groundwater contamination. This indicates
potential for violation of the Clean Water Act (CWA), the New Mexico Water
Quality Act, and CERCLA section 105(g) at the release site.

The site remediation policy set forth in this letter is designed to assure
rapid assessment and response to the potential release of hazardous
substances, pollutants, and contaminants. It is also meant to reduce future
risk and liability to the potentially responsible parties, including the U.S.
Government. We intend to assure compliance with Federal and State laws and
regulations on authorized public land uses.

In cases such as this, BLM seeks advice from State regulatory agencies
regarding compliance. The New Mexico 0il Conservation Division (NMOCD) is
responsible for ensuring compliance with the New Mexico Water Quality Act.

The standards established by the NMOCD for characterization and remediation at
the site are the minimum acceptable standards. The BLM has the authority to
establish more stringent standards. Characterization and remediation actions
at the site require the written approval of the BLM authorized officer before
work begins.
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Site characterization and remediation require effective communication and
teamwork. To achieve this, the BLM requires Marathon holds weekly meetings
with BLM and NMOCD. The first meeting will be on July 11, 1991, at the
Roswell District Office at 1:00 p.m. Future meetings will be held every
Thursday.

We require a written report of the past weeks' activities at these meetings.
The minimum data required in these reports include drilling data, sample
reports, water well test data, and recovery/remediation activities. During
the meeting we can discuss future work and the need for BLM personnel on site
over the weekend. We will discuss additional reporting needs during the first
meeting.

The BLM also requires monthly summary reports. The first summary report is
due August 5, 1991. The minimum data required in the first reports includes
the following:

1. All maps and cross sections presented at the June 10, 1991,
meeting. This information shall be updated to include the new datg
from the bedrock drill holes. 1y

2. A hydrologic report based on "real time” data. The report
shall at a minimum include a potentiometric map of the site and
copies of water well test data.

m“ The BLM requires a risk assessment analysis before any remedial actions begin
at the site. This analysis is also due August 5, 1991. The following items
comprise a risk assessment analysis.

1. Hazard Identification: used to determine if there is a causal
relationship between the materials released at the site and health
effects in man and animals.

2. Dose-Response Assessment: used to determine whether known or
predicted levels can cause the effect based upon epidemiological
and laboratory bio-assays.

3. Exposure Assessment: used to determine the potential routes of
exposure and levels of exposure. This includes a pathway analysis.

4, Risk Characterization: describes the nature of the risk and
the uncertainty.

The goal of the risk assessment/risk management process is to identify risks,
place risks in perspective, and manage the risks in a cost-effective manner to

protect public health and the environment.




One goal in this project is to meet the clean-up and documentation
requirements set by Federal and State law. Marathon shall follow the
investigation and clean up guidance required by the National Contingency Plan
(NCP). The BLM must also protect that public health and public land
resources. Pursuant to provisions of the Federal Land Policy and Management
Act (FLPMA), all actions at the site require BLM approval.

The first summary report and the risk assessment analysis are due

August 5, 1991. The BLM will not authorize any additional remedial or clean
up actions at the site until these reports are reviewed and approved. The BLM
may seek technical and regulatory review assistance from the BLM Service
Center staff, the New Mexico Environment Department, the Environmental
Protection Agency, or consultants.

If you have any questions concerning this letter, please contact Al Collar at
505-622-9042.

Sincerely,

WJ/( 7
Francis R. Cherry, Jr.
District Manager
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il

United States Department of the Interior

‘]D BUREAU OF LAND MANAGEMENT e —
Roswell District Office ?l
P.0. Box 1397 - L

Roswell, New Mexico 88202-1397

IN REPLY
REFER TO:

1703 (064)

JUL18 199 |

Marathon 0il Company
Attention: A.J. Kavran
P.0. Box 552

Midland, Tx 79702

Re: 1Indian Basin Gas Plant Incident
Gentlemen:

This letter is the approval letter for the Site Characterization Plan (SCP)
for the Indian Basin Gas Plant incident, as amended by the Phase II Work Plan,
The SCP and amendment. detail the method to be used for delineation of the; *
contaminated area. Further amendments to this plan require written approval
from the Bureau of Land Management (BLM) and 0il Conservation Division (OCD)
before additional work begins.

As we discussed on July 11, 1991, the main purpose of our weekly meetings is
GM' to establish a coordinated effort for characterization and remediation of the
spill area. In addition to the meetings, you are required to submit a written
report detailing the past weeks' activities every week.
|

We also discussed the monthly summary report and risk assessment analysis.
The monthly summary provides the BLM and OCD with updated geologic and
hydrologic data, fluid recovery totals, and other pertinent information. The
risk assessment analysis is required risk management. It also serves as a
guide to remedial actions. As requested, we have extended the deadline for
these reports. The due date is August 22, 1991,

If you have any questions regarding this letter or actions at the site, please
contact Al Collar or Tim Kreager at the Roswell District Office at
(505) 622-9042.

Sincerely,

Francis R. Cherry, J
District Manager
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Start 16:11 |9 x| Qg
Stop:  16:32 Salz WG| oW Reson
op: 16 I 2 8 F | sou 00
23 |3 23|8 &| =
GROUND SURFACE: 3804.8 o °
0 ALLUVUM BOULDERY COBBLELY SILT: UNCON ™ 1% NS
| SOUDATED, COBBLES AND BOULDERS FROM 1.0 oo
QN 70 3 M., ROUNDED, DOLOMITIZED, DRY, GRAY- sl°
-~ ISH BROWN, 10 YR 7/2, TO PALE BROWN, 5 YR s °
5/2 ol d 2.3
— ‘oo RN 4FE
NRE [ SR 4.0
- B2 7 T
5 A o s ‘
BORING TERMINATED AT 5.0° Y- S
GROUNDWATER NOT OBSERVED DURING BORING
_| BOREHOLE OWM READING: 4.0 PP
™7 SOL VENT OWM READING AFTER 24 HOURS:
46 PPM
10 — 1
S
15 — .
20—
—
25 -]
30
_
35
[="7 sPuT-sPOON SAMPLER T WATER TABLE (TINE OF BORING)
[=<] STANDARD PENETRATION TEST | LABORATORY TEST LOCATION 108 NAME/NUMBER MARATHON/9102
("  uNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-1
—_— NR: NO RECOVERY
o WATER TABLE (24 HOURS) NS NOT S OATE DRILLED _ 4/18/81
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY S8
& ASSQOCIATES, INC. . LOGGED BY ML
ENVIRONMENTAL CONSULTANTS CHECKED BY BSS

DRAWN BY: sﬁﬁ PAGE Of




| BORING RECORD
| OV SO GAS
: z SAMPLE REMARKS
CEOLOG-DEPTH | || THOLOGIC DESCRIPTION LSl o x L0
] F = O &)
| (FEET) 2 é et 2 4 6 10 12 14 16 18 % > BACKGROUND
; M Stort: 10:00 a % % & Y OVM READING:
i . W
| Stop: 10:25 Lz 3(1 % sz X 8 E so: .01 PPm
% 3 x g ; Wud [ w02 peu
GROUND SURFACE: 3809.5 o e
0 BOULDERY COBBLELY GRAVELLY SILT: NONIMBRI- CM ol T NS 0=
] CATED. UNCONSOLIDATED, BOULDERS-COBBLES 43K .
FROM 10CM TO 3M.. DOLOMITE, WELL ROUNDED., Y
—] PEBBLES AND GRAVEL DI 25 4
10 R ] 1 1.2 |
AUGER REFUSAL AT 3.0° w0 L]
- GROUNDWATER NOT QBSERVED - —
5 ——— SO VENT AT 2.37 T
—] BOREHOLE OWM READING: —
0.3 PPM
| BACKGROUND: 0.3 PPM N
_| SOIL VENT OW READING AFTER 24 HOURS: |
‘ 0.1 PPM
I 10 — 10 —
- 1.
- (W
15 — 15 —
25 — 25 —
30 — 30 —
35 35 =]
[=="] SPUT-SPOON SAMPLER T= WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
><X]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
(] unDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-2
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS:  NOT SAMPLED DATE DRILLED 4/19/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY ML
R O AL OO AL ANTS CHECKED BY 84S \
NORMAN, S:ngw 73072 ORAWN BY: AR oagE 1 ofF 1 ‘




BORING RECORD

OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
o {PEPTH | LITHOLOGIC DESCRIPTION 8o pru x L0
FEET O < < 2 4 =
( ) A O — 8 10 12 14 16 18 % E BACKGROUND
. 14 | ©
2::"_- 11464159 a "7") = X =Y L | o resonc
P & ‘2 % g o 8 E soL: Q1  peu
% 3 % 2 ; l&J W | ar 01  epu
GROUND SURFACE: 3805.3 o °
0 BOULDERY COBBLELY SILT: UNCONSOLIDATED, YR VS I 1 0™
COBBLES AND BOULDERS FROM 10CM 10 3M., JoP 0.1 ]
ROUNDED., DOLOMINZED, DRY, GRAYISH BROWN, o< | 1.5
— 10 R 5/2 AISE NS —
2144 25
— ; IS o 2 18 ) 33 —
] b olo NR 4.0 _
‘oo k] 1.7
o9 4o > 4.8 5.1
S o (S NR r55] 5
)
— H= NS —
Js S
"o o
] RN —
] g 9.0
D‘ : o 4 a3 1.2 ]
—_ SN : 10.2
10 oL -o - NR 10,51 10 —
- 2P NS .
as e 12.0
— NNE -5 12.44 —
12.7 )5l R4 947 H12.71
AUGER REFUSAL AT 12,7 7
GROUNDWATER NOT OBSERVED DURING DRILLING ;ﬂ
15 — 15 =—T
BOREHOLE OVM READING: 21 PPM
- -
20— 20—
— -
25 — 25 —
30 — 30 —
— —
35 35 —
C="]  sPUT-SPOON SAMPLER T~ WATER TABLE (TIME OF BORING)
- JOB NAME /NUMBER RA
T=<]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION MA THON/ 91029
T3]  unoiSTURBED SAMPLE -}~ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-3
~———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
. NS: NOT SAMPLED DATE DRILLED 4/19/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY sHa
& ASSOCIATES, INC. LOGGED BY ML
R O T SO ANTS CHECKED BY BJS
R SO 73072 ORAWN BY: SAR PAGE 1 OF !




OV SOI GAS
G . z . SAMPLE REMARKS
CEOLOC.IDEPTH | | THOLOGIC DESCRIPTION _2 o pou x L0
(FEET) < |9 2 4 6 8 1012 14 16 18 S
N Q 3 E BACKGROUND
- 10 ™ 8]
@ i HE 5|5[E 2| oo
L ! 2 % g @ 8 = | so _Ql  eeu
% a 89: % ; L S| ar 04 peu
GROUND SURFACE: 3806.6 5 o
0 BOULDERY COBBLELY GRAVELLY SILT: UNCONSOLI- M ) T o2 0~
_| OATED, LIGHT BROWNISH GRAY TO GRAYISH BROWN, : 1.0 ]
10 YR 6/2 TO 5/2, DRY, VERY HARD DRILUNG, o NS
1 COBBLESTOBOULDERS FROM 10CM TO 2M., GRAVELLY, b[} -
ROUNDED., PGORLY SORTED E . 25
- 2 T. ]
° 0.4
_ G 4.0 _
. 3 TS
5 g 0.4 !
— 9 55 3
- NS -
i g _
2 ;. 4 {028 9.8
10 — - K NR 105 10 —
}};‘2’ . GOLOWITE: GRAVISH BROWN, 10 YR 52, NASSIVE 2oL OMIF== 7
_Neeo /| _
__ 1 AUGER REFUSAL AT 11.2' -
| GROUNDWATER NOT OBSERVED DURING DRILLING .
.
15 —— BOREHOLE OVM (THROUGH AUGERS): 0.t PPM 15 —
—{ SOIL VENT INSTALLED TO 8.0° =
SOIL VENT HEADSPACE AFTER 24 HOURS: 0.1 PPM
25— 25 —
— -
30 — 30 ]
- -
35 35 T
(Z=""] SPUT-SPOON SAMPLER T—_— WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON/91029
=]  STANDARD PENETRATION TEST L_ LABORATORY TEST LOCATION
]  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-~4
T/ WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 4/22/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY sHB
& ASSOQOCIATES, INC. LOGGED BY ML
RONMENTAL CONSULTANTS
ENV 5‘7'60 v ROBINSONM CHECKED BY 8JS
NO"“‘}':M‘{KEQ',‘S"“‘9573°72 DRAWN BY: SAR PAGE 1 OF 1




OW SOIL GAS
=z SAMPLE REMARKS
GEOLOC.|0EPTH | |y1HoLOGIC DESCRIPTION _8 o pon x L0
FEET) S ° g
({ 2 § = 24 6 8 10121416 18 % > S ACKGROUND
M Start: 17:50 o L (‘_) 5 <€ L OW READING:
Stop:  18:33 Wy T g3 Z
o = Q| = so: Q1 peu
= < < Ola
% o % % § Wiw | ar _02  pru
GROUND SURFACE: 3797.8 O =le
0 BOULDERY COBBLELY SILI; GRAYISH BROWN, 10 YR I T oz 0]
| YR 5/2 T0 UGHT BROWNISH GRAY, 10 YR 6/2, JoP : 1.0 |
COBBLES-BOULDERS FROM 10CM TO 1.5M., os (® NS
— GRAVELLY, DRY, VERY HARD DRILLING iale 55 —
=] .
: "d o 7 1. -
7 =|Sle 8 37 7
_ S (o ]o - NR ] - 4.0 |
. o, 3 1.2
5 N 08 5.2 5 —
‘o2 -NR 5.5
Ja P NS 6.0
— cJQ o * 1.2 B
@ | 0.6
— . P 7.2 .
75 =18 -NR 75
—{ AUGER REFUSAL AT 7.5 —
GROUNDWATER NOT OBSERVED DURING DRILLNG
BOREHOLE OVM : 1.2 PPM
10 — 10 —
_| SOIL VENT TUBE AT 6.25' -4
_| BOREHOLE OWM FROM SOIL VENT TUBE AFTER
24 HOURS: 7.0 PPM 7
-1 e B
a
15 — 15 ~——
20— 20 —
25 25 —
30 30 =
35 35
[C=="] SsPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON,/91029
[C><] STANDARD PENETRATION TEST [_ LABORATORY TEST LOCATION
[C_]  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-5
—T——  WATER TABLE (24 HOURS) NR: NO RECOVERY
m - NS: NOT SAMPLED DATE DRILLED 4/20/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHE
& ASSOCIATES, INC. LOGGED BY ML
D W, ROBINSON. CHECKED BY 8ss
RN QA 73072 DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OW S0IL GAS
GEOLOG. z SAMPLE REMARKS
ot [PEPTH T LiTHOLOGIC DESCRIPTION 8o P x L0
FEET o) S 2
( ) 8 5 e} 2 4 8 10 12 14 16 18 % 32 SACKGROUND
Start: 9:55 a Q o OVM READING:
Stop:  10:10 ww | T Blul >z
S = wn o =& Q| ~ | sou Q1 peu
pd 5 é 21 = 8 &J R 01 _pp
AIR: . W
5 0 z
CROUND SURFACE: 3781.6 © 3lE|e
" BOULDERY COBBLELY GRAVELLY SiLT- UGHT N PaLTS NS 0
| GRAYISH BROWN, 10 YR 6/2. POORLY SORTED, g@ ¢ -
GRAVEL FROM 1.0CM T0 10CM., COBBLES- 39
| BOULDERS FROM 10CM 1O {M., ROUNDED., DOLOMI- B .
nzZED ) . 2.3
- U § T 01105730 N
Ole NR b
4.0 o NS 4.0 -
DOLOMITE: LIGHT BROWN. 10 YR §/2, MASSIVE, | DOLOMITE
5 ~——\JONTED, FRACTURED 5 =
— ]
AUGER REFUSAL AT 4.0'
"] GROUNDWATER NOT OBSERVED DURING DRILLING 7]
—{ —
—{ BOREHOLE OWM THROUGH AUGERS: 0.1 PPM -
10 =] sOL VENT TUBE AT 2.8’ 10 —
1 SOIL VENT OW READING AFTER 24 HOURS: -]
0.1 PPM |
.
15 — 15 —
20— 20—
25 — 25 —
30 30 —
35 35
[=—"1 SPUT-SPOON SAMPLER T-T=7 WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[Z><] STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
[T unoisTureeD SAMPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-6
T/  WATER TABLE (24 HOURS) NR:  NO RECOVERY
: NS: NOT SAMPLED DATE DRILLED 4/21/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY HSB
& ASSOQOCIATES, INC. LOGGED BY ML
T,
VR O AL et TS CHECKED BY 8JS
NN 5T Aes 73072 DRAWN BY: SAR paGE 1 OF 1




BORING RECORD

OWt SOIL GAS
G. z SAMPLE REMARKS
CEOLOGIDEPTH | | |THOLOGIC DESCRIPTION L% oo x L0
FEET 3 Q 2
( ) 8 § ] 2 4 6 10 12 14 16 18 % 5_: BACKGROUND
Start: 10:50 o v Q E < ool OVM READING:
Stap:  11:40 W v I Wil > ¢
op: : o 2 % 023 x 8 = soi: _Q.1 _ Peu
% 3 % g g W G| wm 01 peu
GROUND SURFACE: 3782.5 @) e
0 BOULDERY COBBLELY GRAVELLY SKT: LGHT M [ T% NS 0
—] GRAYISH BROWN TO GRAYISH BROWN, 10 YR 5/2, ]
UNCONSOLIDATED, DRY, COBBLES—BOULDERS 2o
—{ FROM 10CM TO 3M., ROUNDED., DOLOMITE, POORLY J 25 ]
N SORTED 3 o.g 1 T R
e 0.1 39
“‘2 NR 40 |
. DOLOMITE: GRAMISH BROWN, 10 YR 6/2, MASSIVE f DULOMITE
5 —] \FRACTURED. JOINTED 5 —
AUGER REFUSAL AT 4.0° |
GROUNDWATER NOT OBSERVED DURING ORILLING ]
BOREHOLE OVM READING (THROUGH AUGERS):
0.4 PPM T
10 ~— SOIL VENT TUBE INSTALLED T0 2.0’ 10 —
—{ SOIL VENT HEADSPACE READING AFTER 24 HOURS: ’ -
0.1 PPM
] e
»
1577 15 —

20— ; 20—
—_ i -
25— 28 —
— —
30 — 30 =
35 35 ]
[Z="] SPUT-SPOON SAMPLER T WATER TABLE (TINE OF BORING)
JOB _NAME /NUMBER MARATHON/91029
(=]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
"] uNDISTURBED SAMPLE -+ PENETROMETER (TONS/SOQ. FT.) BORING NUMBER BH-7 |
———  WATER TABLE (24 HOURS) NR:  NO RECOVERY |
‘]]D - NS: NOT SAMPLED DATE DRILLED ___4/21/91 ‘
DRILLING METHOD HSA ‘
ROBERTS/SCHORNICK DRILLED BY 518 |
& ASSOCIATES, INC. LOGGED BY ML \
ENVIRONMENTAL_CONSULTANTS CHECKED BY BJS l
NORM, 4b50\K'33?9353 57.‘»072 DRAWN BY: SAR PAGE 1 _OF 1 }
|
\
|
|
|




BORING RECORD

OW SOR. GAS
z SAMPLE REMARKS
CEOLOG-|OEPTH | |jTHOLOGIC DESCRIPTION L8 1, pou x 10
FEET) o - 2
( 0 § - fs8 8 107121416 18 g > BACKGROUND
Start: 16: 31 S €l |y VM READING:
Stop: 17:03 w v T oY 2z
@ ‘Q % st & 8 —~ | sou _Q2 _ppu
Z g 14 21 2lu E-J AR: __04  pPuM
DO &) Z|l>|lx|a
GROUND SURFACE: 3795.9 o
0 BOULDERY COBBLELY SILT: UNCONSOLIDATED, YR IR T | o7 0
—| GRAMSH BROWN, 10 YR 5/2. POORLY SORTED, JoP : 10 |
ROUNDED., COBBLES-BQULDERS FROM 10CM TO o < NS
—| 2M. GRAVELLY. VERY HARD DRILLUNG <lsl® -]
M
~ : o‘j -1
T ke 4.0 |
Sl 2 1o4|¥ 48
(SRR Nt 3
5 o .o NR 5.5 5
P NS
] 3%1e n
[SYAS N Y
. ‘d
—— ; o —
P 3.0
b (=] —
i} NS ey 10| % 40
10 — [ s NR 10.5 10 —
1.0 LD NR 1.2 |
112 I DOLGWITE: CRAYISH BROWN, 10 YR 5/2, NASSIVE | L-QMITE
‘ \VERY HARD / _
AUGER REFUSAL AT 11.2' ]
BOREHOLE OV READING (THROUGH AUGERS): |
0.y PPM .
15 — 15 24—
GROUNDWATER NOT OBSERVED DURING DRILLING
~{ SO VENT TUBE INSTALLED TO 8.0° ~
—1 SO VENT HEADSPACE 24 HOURS: 0.1 PPM —
i i
25 25 —
h -
— ]
30 '1 30 ]
| i
35 35 =
=" SPUT~SPOON SAMPLER T—_== WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[C><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
T 1 UNDISTURBED SAMPLE ~+ PENETROMETER (TONS/SQ. F1.) BORING NUMBER BH-8
———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
. i NS:  NOT SAMPLED DATE DRILLED 4/22/3
DRILLING METHOD HSA
ROBERTS /SCHORNICK ORILLED BY 518
& ASSOCIATES, INC. LOGGED BY ML
ENV’RO‘;‘%%NVLR%%?&SJLTAN TS CHECKED B8Y 84S
Nm“ﬂhfg(gg'!‘-ogSAQS 73072 ORAWN BY: SAR PAGE 1 OF 1




BORING RECORD -

OV SQIL GAS
GEOLOG. pd . SAMPLE REMARKS
ot {PEPTH [ LITHOLOGIC DESCRIPTION =l PPu X L0
(FEET) O <« < 2 4 6 10 12 14 18 18 %
72} 9 O 5 C>K. BACKGROUND
zt:r!. 1‘232‘02 a = | = 52 G| | ow rerons:
P z 2 P g @ 8 = sou Q1 _ pPu
Z @ 2| S W] ar _02  peu
3O P
GROUND SURFACE:  3798.8 - © HERRE
0 CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, WL 1 76 0]
—{ DRY, UNCONSOUDATED, ROOTLETS 10 1.0', \ 04 _
CAUCHE VEINS BELOW 1.7, VERY FINE QUARTZ, \
—] 60% SLT. 40% CLAY, VERY LOW PLASTICITY \ 53 2.0 -
26
| R 307 ]
3 70
- \ 0.2 —
5 — 5.0 ]
N NR 5
6.1 _
8.0 COBBLELY BOULDERY SLT: GRAYISH BROWN, 10 M ol NS
_| YR 5/2. WELL ROUNDED., POORLY SORTED UNCONSOL- o P _
IDATED s lo
(YL
— 'e IS °. -]
] A 9.0
9.5 S o NR 3.3 ]
10 — 10 —1

AUGER REFUSAL AT 9.5

GROUNDWATER NOT OBSERVED DURING DRILLING
BOREHOLE OW READING: 0.9PPM

SOIL VENT TUBE INSTALLED 10 7.5’

SOIL VENT OW READING AFTER 24 HOURS:

13 =1 o9 reu 15 —
BACKGROUND: 0.5 PPM -

— -
25 — 25 =
30 — 30 —
35 35 —
[—"1 sPUT-SPOON SAMPLER T_— WATER TABLE (TINE OF BORING)
JOB NAME/NUMBER MARATHON/91029
[><]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[T unoisTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-9
T/ WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 4/23/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY sHe
& ASSOCIATES, INC. LOGGED BY ML
T I crecneD ov___as
Nm“ﬁ. S:LAHBMA 173072 DRAWN BY: SAR PAGE 1 OF 1




O SOIL GAS
GEOLOG. =z SAMPLE REMARKS
CEOROCHDEPTH | 7H0L0GIC DESCRIPTION 8o bou x L0
(FEET < | S 2
) @S ] 2 4 6 1012 14 16 18 % a_: BACKGROUND
Start: 16:37 a v Q Eﬁ < | OVM READING:
Stop:  17:05 w % & f4s) }f‘é S T
e % < = S E so: 0.2 peu
z 2 jid 2121wl G| ar _02 _ pru
D QO =z e
GROUND SURFACE:  3808.9 © S il
0 CLAYEY SILT: BROWN, 10 YR 5/3, DRY, VERY WL 1 o3 0
LOW PLASTICITY, VERY FINE QUARTZ, 60% SILT, \ 1.0 —
40% CLAY, CAUCHE VEINS, UNCONSOUDATED NS
-] \ )5 ]
— 2 {07 | 340 -
A 31051087 44
5 5-5'— NR 55 5
"~ __| BOULDERY COBBLELY SILT. GRAYISH BROWN, 10 GM PN NS ]
YR 5/2, UNCONSOUDATED, POORLY SORTED, doP
—| COBBLES/BOULDERS FROM 10 CM TO M NER -]
_ R
'_ 9 [ —]
- =2 9.0
el T 04105735 7]
10— N " 10 —
- 'QO-D? _]
.o
— e —
PETRS 13.0
13.2 7 LS =) —5—10.29=0.2713.24 .
- = D
AUGER REFUSAL AT 13.2° [
15— 15 —
_ | GROUNDWATER NOT OBSERVED DURING DRILLING |
— BOREHOLE QW THROUGH AUGER: 7.8 PPM —
I 1
23— 25 =
30 30 —
— —
— -]
35 35 ™
[C="]  sPUT~SPOON SAMPLER T—_— WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON /91029
[S=]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[  uNOISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—-10
———=  WATER TABLE (24 HOURS) NR:  NO RECOVERY i
‘m - NS: NOT SAMPLED DATE DRILLED 4/23/9! i
DRILLING METHOD HSA ‘
ROBERTS /SCHORNICK ORILLED BY S8 |
& ASSQCIATES, INC. LOGGED BY ML
ENVIRONMENTAL_CONSULTANTS CHECKED BY 8JS 1
Noﬁvﬁ, %“5—3’1‘9’1‘395 73072 DRAWN BY: SAR PAGE | OF 1 ‘
|




- OV SOIL GAS
GEOLOG. prad SAMPLE REMARKS
ot |PEPTH | LITHOLOGIC DESCRIPTION %o ppu x 200
(FEET) 9 S Q 2 4 6 10 12 14 16 18 % > BACKGROUND
o ol x
Start: 11:17 az |8 l<lW VM READING:
Stop: 12:04 w v Hiw|l >z
= (</(7 % = x 8 - soi: Q.1 _ ppm
= a
Z J 1 D ZEl WG| ar 01 peu
3 A
GROUND SURFACE: 38012 > © “l3|*!o
0 CLAYEY SILT. BROWN, 2.5 YR 5/2, DRY, MOD. W T o3 0]
1] COMPACTED, VERY LOW PLASTICITY, CALICHE \ 1.9 ]
VEINS BELOW 3.0'. 60% SILT, 40% CLAY, VERY NS
—| FINE QUARTZ \ -
2.5
| 2 1.5 ]
0.1
_ 4.0 |
3 1
0.1
—_ : 5.2 —]
5 R 351 S
— \ NS -]
6‘5_ BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 GM BRI _
YR 5/2. UNCONSOUDATED, POORLY SORTED, o P
—] COBBLES/BOULDERS FROM 10CM TO 0.5M, a8 ° _
CRAVELLY, ROUNDED NINE
— DI 3.0
a9 Iy o T ]
=N : 10.1
10 b (oo N TR r10.51 10 —
] ‘lale. ™~ NS ]
QP N
S I .\‘\
— =) —]
i) M
13.0 00 s o ~ . 13.0
137} DOLOWITE: GRAY. 5 ¥ 671, CRYSTALLINE, MASSIVE| DOLOMITE 5==7420.0=0.t==13.19 ]
_{\ VERY HARD, NONEFFERVESCENT ON SURFACE, i
EFFERVESCENT ON SCRATCHED SURFACE WITH e . >
15 == BORING TERMINATED AT 13.I' 15 —
—1 GROUNDWATER NOT OBSERVED DURING DRILLING 1
] BOREHOLE OVM READING AT 13.0' THROUGH ]
_1 AuGERs: 152 PPN .
25 — 25—
- -
35 35 —
[=="1 sPuT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
(Z=<]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
(]  unOISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-11
=" WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED d/24/9
ORILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY 8
& ASSQCIATES, INC. LOGGED BY ML
ENV'ROS‘;‘O%N ;'A'Lﬂgg‘NNSSULYANTS CHECKED BY 84S
NORM A T R 73072 ORAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OV SOIL GAS
GEOLOG. z SAMPLE REMARKS
E DEPTH |  ITHOLOGIC DESCRIPTION S pom x 110
UNIT ZF (8 ©
(FEET) 8 5 3 2 4 8 10 12 14 18 18 Z |5 ACKCROUND
= a %
Stert: 14:5§ L e x| g .
Stop: 16:04 @ 70 S B w 5 p | oM Reone
E21 Y S| E[8E ] o 01 e
% EJ) % g § & & AR 03 pp
CROUND SURFACE: 37937 5 e
0 CLAYEY SILT: BROWN, 7.5 YR 5/2, ORY, UNCON- | ML T | o2 0~
] SOUDATED, VERY LOW PLASTICITY, CALCHE VEINS, \ : 19
60% SILT, 40% CLAY, VERY FINE QUARTZ ¥ NS
] \ 25
. 2 1.5
0.3 38
. LNR v E
3
. N 03 5o . -
ST 30UERY CoRBLELY ST CRATISH BROWN, 10 TR SRR R
— YR 5/2, ORY, UNCONSOLIDATED, POORLY SORTED, Jap NS
COBBLES/BOULDERS FROM 10CM TO 5OCM, Jsle
~{ ROUNDED, GRAVELLY NI L
Q -
— : ‘9o
o'le
Slete 9.0
~—t (=]
R e folnd 4 102]%8 g8
10 — CP Y - R 10 —
o s I~ 10.5
- . g‘ D. \\’\J NS
12,1 o Jai° L 2200 122
12.3 1 CLAYEY SAND: BROWN, 7.5 YR 5/2, WOIST, = 0771753

HYDROCARBON ODOR, SAMPLE WET WTH HYDR
4 \\CARBON, 60% CLAY, 25% SAND, 15% SILT
DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 5/2,

15 —] \MASSIVE, VERY HARD 15 =

1250\ MED. PLASTICITY, QUARTZ, FINE GRANN, smom(;)]/ DOLOMITE

—| AUGER REFUSAL AT 12.5°
—| BOREHOLE OVM READING THROUGH AUGERS:
S.0 PPM
N GROUNDWATER NOT OBSURVED DURING DRILLING
20— 20~
25— 25+
—
30 — 30-
—
35 35
[=="] sPUT-SPOON SAMPLER T—_—" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
=<1  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION
7]  UNDISTURBED SAMPLE +  PENETROMETER (ToNs/SC. FT.) BORING NUMBER BH-12
T WATER TABLE (24 HOURS) NR: NO RECOVERY
8 NS: NOT SAMPLED DATE DRILLED A2/
DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY 19
& ASSOCIATES, INC. LOGGED 8Y ML
ENVIRONMENTAL_CONSULTANTS CHECKED BY BSS
LAIOMR s 73072 DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD -

OWM SOIL GAS SAMPLE REMARKS
peu x _16.0

2 4 6 8 1012 14 16 18

SEJ%LOG- DEPTH | (1THOLOGIC DESCRIPTION
(FEET)

BACKGROUND

Start: 10:1S
Stop:  11:55

OVM READING:
so: 0.2 _ pen

AR: 13 ppPu

UNIFIED SOIL
CLASSIFICATION
GRAPHIC LOG
RECOVERY
DEPTH

NUMBER
OVM READING

GROUND SURFACE: 3790.6

Q CLAYEY SILT: BROWN, 7.5 YR 5/2, ORY, VERY
_| Low pLasnaiTy, UNCONSOLDATED FROM 0.0 To

1.5, MOD. COMPACTED BELOW 1.5', CALCHE VEINS, NS

—{ 60% SILT, 40% CLAY, VERY FINE QUARTZ \ _

0 —

T

-~
o
o

~

-NR F4.04

0.2

NS -

8.0

0 p* 0

BOULDERY COBBLELY SILT. GRAYISH BROWN, 10 GM
YR 5/2, UNCONSOUDATED TO WMOD. COMPACTED,
GRAVELLY, COBBLES/BOULDERS FROM 5 CM T
10 —— 20 OM. GRAVEL 70 5 CM., ROUNDED

TO SUBROUNDED

9.0 ]

10.5 10 =

02

000'0,0'0 0. 00,

]
0 .U90.ep°
.00,0 0:0 p. 0+0 O.qf

|
o

14.0 CL
144 SANDY CLAY: GRAYISH BROWN, 10 YR 5/2, WeT DOLOMITE
15 J4.20\ WTH HYDROCARBON, STRONG ODOR. FINE OUAR7

.0
9]
L1
o
I
1=
5
[8)]
L 4
| 1
”

DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 6/2,
—{ \MASSIVE

AUGER REFUSAL AT 14.2', —

—{ BOREHOLE OVM THROUGH AUGERS AT 13.5% -
220 PPM

GROUNDWATER NOT OBSERVED
20 =] DURING DRILLING 20—

—
35 35

(=] sPUT-SPOON SAMPLER — - WATER TABLE (TIME OF BORING)
JOB_NAME /NUMBER MARATHON,/91029
=]  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION
[  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-13

ﬂlb ————  WATER TABLE (24 HOURS) NR: NO RECOVERY

. NS: NOT SAMPLED DATE ORILLED 4/25/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY HSE
& ASSOQCIATES, INC. LOGGED BY ML
R0 W, RSN |~ CHECKED BY ___ 8Js
NORM AT AT As 72072 DRAWN BY: SAR PAGE 1 OF 1




OW SOiL GAS
GEOLOG. =z SAMPLE REMARKS
ot {PEPTH | LITHOLOGIC DESCRIPTION _8 o pou x 110
(FEET) O < 9 2 4 6 10 12 14 16 18 LZD
wn (;) 5 > BACKGROUND
Stort: 13:38 a s Q i 2 E OVM READING:
Stop:  14:30 w v Xz EJ Wl S| r
' « 2 % s | x 8 bo—- so _02  ppu
% o g % g W 03  pru
CROUND SURFACE:  3791.4 ®) e
0 CUAYEY SILT. BROWN, 7.5 YR , DRY FROM 0.0 10] ML T o2 0
9.0°, LOW TO MED. PLASTICITY, VERY FINE QUARTZ i 10 ]
60% SILT, 40% CLAY NS
] \ 2.5 7
_ 2 T _
02 36
] [-NR 1.0 |
NS
5 — . 5 —
- \ |
— \ _
- 9.0 N
MOIST BELOW 9.0’ \ 310408 g5
10 — R 05 10 —
1.26' N
VAR, —1 SATURATED BELOW 11.26° \ > n
= ] \ N
135 3.3 N
> _TSANDY GRAVEL DARK GRAY, 10 YR 5/1, COARSE M poo 3 3 .
GRAVEL, FINE GRAIN, SATURATED, QUARTZ, ROUNDET] hOo© | 11 14.7
15 ———JO SUBANGULAR, POORLY SORTED, STRONG (OO 712200/ 115,01 15 —
151 ODOR DOLOMITE NK 5.1
—{\ DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 5/2, -
MASSIVE
AUGER REFUSAL AT 15.1° —
20 — 20
25 25 —
— .
30 30 —
35 35 —
(=" sPUT-SPOON SAMPLER — = WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON /91029
[==<X] STANDARD PENETRATION TEST |__ LABORATORY TEST LOCATION
[T UNDISTURBED SAMPLE + PENETROMETER (TONS/SO. FT.) BORING NUMBER BH-14 (M"’—j)
"  WATER TABLE (24 HOURS) NR: NG RECOVERY
n NS: NOT SAMPLED DATE DRILLED 4/25/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK ORILLED BY 5HB
& ASSOCIATES, INC. LOGGED BY ML
MEN TA! SULTANTS
VIR O A o e CHECKED BY BJS
NORMAN, uugmg;son DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD
OWM SO GAS
GEOLQG. br SAMPLE REMARKS
o |PEPTH 1 LITHOLOGIC DESCRIPTION J8 1o pPu X _LO
(FEET) O « 9 2 4 6 10 12 14 16 18 %
@ 0 = & BACKGROUND
Start: 16:40 a2 El<|y OVM READING:
Stap:  17:40 W P alul >
T v a S| ¥ Q| = soi: Q.1 PPm
= < < O | a
% d x % ; I&J W | ar _08_ rpu
GROUND SURFACE:  3794.1 © O <
0 CLAYEY SILT: BROWN, 7.5 YR 5/Z, DRY, VERY WL T | o2 e
LOW PLASTICITY. UNCONSOUDATED FROM 0.0 TO \ 1.0 ]
15", CAUCHE DEPOSITS, §0% SILT, 40% CLAY NS
] ‘\ 258 -
— 2 [og |08 33 —
NR 4.0
4277 3 T3 7]
GRAVELLY COBBLELY SILT: UNCONSOLIDATED 10 M i 10 49
§ == MOD. CONSOUDATED, PEBBLES 1O 2 CM., COBBLES :‘; 5.0 5 —
10 10 CW., ROUND Dl O
D14
DO
i N a0 i
Dl O T 12605/ 96
10— ip) " 105 10 —1
_ NS _
Dl O i
- D1
13.0
13.1 LD === o0 T 1 AL
AUGER REFUSAL AT 13.1' .
s CROUNDWATER NOT OBSERVED DURING DRILLING 15 —
_| BOREHOLE OVM READING THROUGH AUGER: _
0.6 PPM
20— 20 —
1 ] |
25 —— 25
30 — 30 =]
35 35 —
=" sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[5><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
] uNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-15
_ NR: NO RECOVERY
— WATER TABLE (24 HOURS
‘IID . ( ) NS: NOT SAMPLED DATE DRILLED 4/25/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY ML
ENVIRONMENTAL CONSULTANTS CHECKED BY 8Js
NORMAMY, JKLAHOMA. . 73072 DRAWN BY: SAR PaGE 1 OF 1




OW SO, GAS
oG, z SAMPLE REMAF
GEOLOC.IDEPTH | |iTHOLOGIC DESCRIPTION J8 o o x 00
(FEET 3« |9 2.4 8 12 14 18 e
—_ 8 1012 8 18 z
0 o = > BACKGROUH
Start: 10:08 T Q o 2 o
Stop: 12:37 8 o T % w g o ReADd
CQ|g S| Q9 =l osow _0g
% a & - 2 ; Wfnd{ ar _QC
GROUND SURFACE: 3806.2 © 31 x|e
0 SILTY CLAY: DARK YELLOWISH BROWN, N 1 lo.0 v 0
—{ 10 YR 4/8, DRY, V. LOW PLASTICITY, i :
V. FINE QUARTZ, 60% CLAY, 40% SILT | NS
7 c \ 2.5
- l 2 1001%%1 53
35 TS NR +.0
— BOULDERY COBBLEY SILT: GRAYISH SNy A AN
BROWN, 10 YR 5/2, PCORLY SORTED, %5 =™
5 —{ MOD. TO POORLY CONSOLIDATED, 9si. NR 55
COBBLES/BOULDERS FROM S—CM TO 582
—1 15-CM, GRAVELLY , ROUND . '3 o
blei®
— oo, 8.0
Q|40 1.0
N GM e 400 9.0
JoP NR 9.5
10 ™ o3 z 1
] T8
g é
- o 9}° NS
Bie |
— N
QO o O
14.0 14,9
AUGER REFUSAL AT 14.0° R "'Z'L .
15 — _
5 GROUNDWATER NOT OBSERVED DURING
—{ DRILLING.
—| BOREHOLE oM THROUGH AUGERS:
22 PPM
20—
=
30 —
35
[="T] SPUT-SPOON SAMPLER T2~ WATER TABLE (TIME OF BORING)
= JOB NAME/NUMBER MARATHON/9102.
(<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[] UNDISTURBED SAMPLE +  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-16
T WATER TABLE (24 HOURS) NR: NG RECOVERY
- NS: NOT SAMPLED DATE DRILLED 4/26/91
‘]D DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY S8
& ASSOCIATES, INC. LOGGED B8Y MJL
BTG CRSLTS oveokeD BY____Bus
NORMAN, O 73072 DRAWN 8Y: SAR Pace 1 oF




O SOIL GAS
G . p SAMPLE REMARKS
CEOLOG\DEPTH | | THoLOGIC DESCRIPTION 8l pou x 0.0
(FEET 5 s ©
EET) 8 g 3 2 4 6 8 101214 16 18 zZ! BACKGROUND
Start: 13:30 Tl o x| 2K
Stop: 14:22 a = T RN OVM READING:
g2z alx|d|E 0
L 4 < = S ;D—_ so: .0.Q  pru
% d 14 g ; W AR: _ Q0 PPM
GROUND SURFACE: 3799.5 © 5l *|e
O ™[SIGY_CLav. BROWN, 10 YR 5,3, VERY LOW N T oo o 0
—{PLASTICITY, DRY. VERY FINE QUARTZ, 60% 1.0 -
CLAY, 40% SILT N
— cL NS —
N 2.5
3.0 15 ]
. UL 2 0.0
BOULDERY COBBLEY SILT: GRAYISH o 40
=] BROWN, 10 YR 5/2, POORLY SORTED, yof2 T TG0 10555 -
COBBLES/BOULDERS FROM 5 CM T0 MERL.
5 — 7SCM. ROUND “lale NR 5.5 35
- ek |
G ; Qloe
| M R _
121, NS
— o °dq —
109 3.0
] N CRCXA[ -
10 - N 10.0 10 —
—] AUGER REFUSAL AT 10.0° -
_{ GROUNDWATER NOT OBSERVED DURING ]
ORILLING. 4
7| BOREHOLE OVM THROUGH AUGERS: '
66 PPM .|
15 — 15 —
m _J —
20— 20 —
— —
25 — 95 —]
— —1
- -
30 — 30 —
35 35
—]  SPLT-SPOON SAMPLER T—"—" WATER TABLE (TIME OF BORING)
JOB NAME /NUMBER MARATHON /91029
[S><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T  unoisTURBED SAMPLE +  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-17
~IT——  WATER TABLE (24 HOURS) NR:  NO RECOVERY '
- NS: NOT SAMPLED DATE DRILLED 4/26/91
DRILLNG METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY MJL
ENVIRONMENTAL CONSLLTANTS
37 ENw. ROBINS ; CHECKED BY 8Js
NORM @?‘59*,‘9';':95 73072 DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OW SOt GAS SAMPLE REMAF

PPM X ._0‘0_

2 4 0 12 14 18 13

SE?TLOG' DEPTH | |JTHOLOGIC DESCRIPTION
(FEET)

BACKGROUN
OV READI
so: _Q.C
AR __0.C

Start: 16:14

m Stop: 17:02

GROUND SURFACE: 3788.6

SILTY CLAY: BROWN, 7.5 YR 5/4, DRY,
VERY LOW PLASTICITY, CALICHE VEINS,
DARK BROWN, 10 YR 4/5 BELOW 4.0

CLASSIFICATION

e e
o o

UNIFIED SOIL .
NUMBER
RECOVERY

OVM READING
DEPTH

o
o
— N
t=

Pt ol
oftn |

0.0 10.

NS

(8]
JLI‘JLII

9.0

CLAYEY SILT: DARK BROWN, 10 YR 4/3,
10 —— VERY FINE QUARTZ, MOIST, LOW PLASTI-
CITY, ROOT CHANNELS, SANDY,
—{ CAUCHE VEINS, 60% SILT,
40% ClLAY ML

77 7 7
7 7777
L L s 7

NS

L

14.0

14.0
145 .LGRAVELLY CLAY: BROWN, 10 YR 4/3,
2

CL_ .
15 PEBBLE TO 3 CM, ROUND, 60% CLAY, DOLOM s | 0.0 . 1
Q% SILT, 20% PERBLE 15.8

—| DOLOMITE: GRAYISH BROWN, 10 YR 7/2,
MASSIVE

—] AUGER REFUSAL AT 14.5°

-~ GROUNDWATER NOT OBSERVED DURING
ORILLING.

20— .
BOREHOLE OVM THROUGH AUGERS:
— 0.6 PPM

30 —

1 1

1

35

(= sPuT-SPOON SANPLER T WATER TABLE (TWE oF BORNG) | J0B NAME/NUMBER MARATHON,/91025%
[5><] STANDARD PENETRATON TEST | LABORATORY TEST LOCATION
(I

UNDISTURBED SAMPLE 4  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-18

NR: NO RECOVERY

WATER TABLE (24 HOURS) \‘
NS: NOT SAMPLED DATE DRILLED 4/26/91 |
|

L[] ROBERTS /SCHORNICK s e

& ASSOCIATES, INC. LOGGED BY MJL

IMENT,
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS

NORMAN, OKIAHONA 73072 DRAWN BY: SAR pace 1 _oF




BORING RECORD

]

5 100 10.6-]13.6

z oW Sat. aas SAMPLE REMAF
CEOLOG-IDEPTH | 1 THOLOGIC DESCRIPTION =R oo x 00
(FEET) S < | S 2 4 10,12 14 18 18 g
o = > BACKCGROU
S5 T % S l;l OW READH
c? g g2l=z3 E sou: 0.0
% d % g ; Lo*:J Wo| ar 20
GROUND SURFACE: NO DATA ) e
0 SANDY SILT; VERY FINE GRAIN SAND, 10% SAND, =Y T s
10—l 90% SLT, No PLAST, 10 YR 5/3, BROWN, DRY, ]
SUBRND., DOLOMITE COBBLES T0 1.0, DIAMETER. oS
1 \GRASS AND ROOTS AT SURFACE ghee) 25
COBBLEY GRAVELLY SILT: GRAVEL 10 0.15' s 2 3 S
—{ DIAMETER, SUBRND, DOLOMITE, VERY FINE GRAIN B , e e o
SAND, 20% CRAVEL AND COBBLES, 80X SLT, 10 Bl e 40
— YR 6/2, UGHT GRAYISH BROWN, DRY, UNCON~- ofa S -
5 SOUDATED :@ 5.0
N ﬁb‘ 7 0009/ 54
- . AR 5.5
_ 2 %
P 3 L
h p 0.0 | 8.8
_ ?ﬂ}a ‘E b NR 9.0 4
Bl NS 10.0
10 PRI 7 2
] @p a3 0.0 1.2
SUGHTLY MOIST AT 11.5° 2043 —:g 115
Q4 125
Pl

13.6

—] AUGER REFUSAL 13.6'

15 = NO GROUNDWATER AFTER DRILLING

| BOREHOLE OW4: 0.0 PPM

—
20—
—
25—
—1
30 —
-
35
(=" sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING) JOB NAME /NUMBER THON/910%
[><]  STANDARD PENETRATION TEST |_ LABORATORY TEST LOCATION
[  UNODISTURBED SAMPLE -}~ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-19
NR: NO RECOVERY
— WATER TABLE (24 HOURS) NS o DATE DRILLED s
DRILLING METHOD HSA
ROBERTS /SCHORNICK ORILLED BY o8
& ASSOCIATES, INC. LOGGED BY Wep
O e W, ROBNSO .~ CHECKED 8Y BsS
e T T




BORING RECORD
z OW SO GAS SAMPLE REMAR
GEQLOCIDEPTH | | THOLOGIC DESCRIPTION RN oo x 04
(FEET) g S S 2 4 6 8 101214 18 18 %’ E BACKGROUN
= | o
a % = x |y o | o reom
L2 % 2|85 s e
3|8 IR I
GROUND SURFACE: NO DATA ) e
0 SANDY SILT: VERY FINE GRAIN SAND, 10% SAND, ™ NS
10— 90% SLT, NO PLAST. 10 YR 6/3, PALE BROWN,
) DRY, UNCONSCLIDATED G
—| "COBBLELY GRAVELLY SLT: SUBRND., DOLOWITE 0| ¢ 2
GRAVEL AND COBBLES, 10 YR 6/2, LIGHT GRAVISH Ol q 5
—| BROWN, ORY, UNCONSOLIDATED ' 00|08 55
i 0| ¢ NR 40
S
5 — D| ¢ " 5.0 .
D w 2 100193/ ¢q -
— NR 5.5
_ O S .
_ D © 3 5
Ol d 0.0 .
D § NS 10.0
10 — qp q 7 3 1
B h - 0.0 ,ﬁ
1.5 =) i3
_] DOLOMITE 10 YR 6/1, GRAY TO UGHT GRAY, | DOLOMI - J L
120N VERY HARD /| N
~—  AUGER REFUSAL 12.0'
— NO GROUNDWATER AT TIME OF BORING B
15 = BOREHOLE OVM READING 0.0 PPM ) 1
20— :
25—
-
I
»
35
- PLER T="" WATER TABLE (TIME OF BORING
=] srur-eroon su = ‘ * | JoB NAME/NUMBER MARATHON/9102.
[E=<X]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
[T]  UNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-20
— NR: NO RECOVERY
- WATER TABLE (24 HOURS) NS:  NOT SAMPLED DATE DRILLED 4/28/91
'm, DRILLING METHOD hsa
ROBERTS /SCHORNICK ORILLED BY w8
& ASSOCIATES, INC. LOGGED BY WEP
B:‘WR?%%NQLR%?L;:';: CHECKED BY BJS
Tt it DRAWN BY: SR LA A




BORING RECORD
= OWM SOL GAS SAMPLE REMARKS
CEOLOC-1DEPTH | (iTHOLOGIC DESCRIPTION L8 o pou x 10
= o
(FEET) 8 <<.() < 2 4 6 1012 14 18 18 g E BACKCROUND
| o @ .
8 F e ,5 :t_’ W . OV READING:
= 9 a = x| OjF soi: _0.0__ ppu
= < < Cla
23 x 3 S W] ar 00 eeu
GROUND SURFACE:  3791.4 5 e
0 CRAVELLY SILT: GRAVEL 10 0.5 DIAMETER, 10% P NS 0™
—] GRAVEL. 90% SILT, 10 YR 6/3, PALE BROWN 10O Ol -
0.6", 10 YR /2, WHITE AFTER 0.6, ORY
- Dl O —
2.5
_ (BN T [ _
_ O/ O / % x i
ﬂj C 2 1,010
5 5.1 5.1 5§ -—
_| AUGER REFUSAL 5.1' -
_| NO GROUNDWATER AT TIME OF BORING -
—| BOREHOLE OWM: 0.0 PPM -
10 — 10 —
— = V.
15 — 15 —
— —
20 20 =
25— 25—
30 ] 30 —
35 35 —
[C="] SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
(=]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
(C]  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-21 (MW—36)
T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
‘llb : NS: NOT SAMPLED DATE DRILLED 4/30/%
ORILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY sHB
& ASSQCIATES, INC. . LOGGED 8Y WP
R AL ORI ANTS CHECKED BY 84S
NORMA, JAHONS . 73072 DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OW SOL GAS
GEQLOC. z SAMPLE REMARKS
CEOLOC-|DEPTH | y1HOLOGIC DESCRIPTION 8o PPU x _L0
(FEET) 9 (<.) 9 2 48 10 12 14 16 18 2 > BACKGROUND
= Q| @
a2 Ela|y OVM READING:
w I @ Wi >
= 2 9(- s & 8 = | sow _0Q_  pey
% o g -—2) ; l&-l Sl oar 00 eeu
GROUND SURFACE: 3792.7 5 e
0 COBBLELY SILT: 10% DOLOMITE COBBLES, 907 S R NS 0™
| SILT. NO PLASTICITY, 10 YR 6/3, PALE BROWN, AP -
AFTER 0.5'. 10 YR 7/2, UGHT GRAY. ORY, s°
—| COBBLES TO 0.6’ DIAMETER NINE .
AFTER 2.0', 30% COBBLES, 70% SILT o ad 1 — 23
— S e _
Slals | pl i
1 i alel = Mqlz..wu.zz:,,jgﬁ 7
5 — JRE " 5 —
RN
— go P ]
NER b
—_ . < —
INCREASING COBBLES WITH DEPTH ol5% 75
_ e 37 139 [U5~] 80 ]
o ®le NS
] L 1o | 9.0 _J
lale 3 3
J o 2.7
10 — cre R 10.3 10 —
[« g I 3
] .ap NS ]
qs s 12.0
7 :Azdssrmsx:.:;'y' 7.5 YR 5/4, BROWN, SUGHTLY <lsle T8 1511135 —
— . e NS ]
MINOR GRAVEL TO .05' DIAMETER olsle 137
1ag—| % CLAY. BNDED, MOIST sy o9 § | 1.7 1977 144 .
1441 SANDY DOLOMITE: VERY FINE GRAIN SAND, 20% [~ DOLOMITE
15 ——\ SAND, 807% DOLOMITE, VERY HARD. DRY, MINOR 15—
2.5 Y 8/6, YELLOW 10 10 YR 6/8, BROWNISH _J
— \YELLOW, IRON OXIDE. POSSIBLE SULFUR STAININ
—} NO GROUNDWATER ENCOUNTERED TO 14.4' —
—| BORING TERMINATED AT 14.4' —
20 20—
25 — 28 —
-~ -
- -
30 = 30
- _
35 35 7
[=="1 SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
= JOB NAME/NUMBER MARATHON,/91029
><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION /£
] UNDISTURBED SAMPLE - PENETROMETER (TONS/SO. FT.) BORING NUMBER BH-=-22
—IT——  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS:  NOT SAMPLED DATE DRILLED 4/30/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
ENVIRO}NK:)EON TALR%gNNSULTAN s CHECKED BY 84S
O R 13072 DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OW SOIL GAS
G ] z SAMPLE REMARKS
CEOLOC-1DEPTH | | i1HOLOGIC DESCRIPTION _e o peu x L0
FEET S« | S 2
( ) oo — 2 4 6 10 12 14 16 18 _z > BACKGROUNO
c S x| S| x
aw 2 Sl<lw OVM READING:
[ T Al =z
i 2 % S & 8 = | sou _0Q ey
z - a 21|l w 83 AR: __ 00  pru
2 0 @ Zl>lx|a
GROUND SURFACE: 3786.9 &
0 CLAYEY SILT: 10% CLAY, 90% SILT, LOW PLASI- WL NS 0]
—] 10ITY. 7.5 YR 6/4, LIGHT BROWN, DRY. MASSIVE \ |
N 4\ 2.5 1
- 1 12 _
2 7.0 37
4.0 -NR 4,0 -
SANDY CLAYEY SILT: 10% SAND, 10% CLAY, 80% ML \ NS
5 — SLT. VERY FINE GRAIN SILICA SAND, LOW PLAST- ’ Vi 5. 5 —
ICITY, 7.5 YR 7/2, PINKISH GRAY, DRY * \ 2 6
— : : 6.4 —
‘N e
7371 AN E Y -2.00037 55 -]
COBBLEY SILT: ABUNDANT DOLOMITE COBBLES, [n SR NS
— MINOR SUBROUNDED DOLOMITE GRAVEL, UNCON- Ja P —
| SOUDATED. DRY. 5 YR 7/1, LIGHT GRAY Jale 9.0
° .6 u. 4 35 (0.9 9.9
. o - wm—
10 — R N 105 10
N ) s)C -]
NS 12.0
ISYR K —
] oS > 131108/]18 A
3% e NR 13.7 _
13.9 = = T35 » —
AUGER REFUSAL 13.9'
15 — 15 —
_| w0 GRouNOWATER ENCOUNTERED N
- h
20— 20—
25 — 25 —
—-1 —
30 ] 30 —7
—1 —
i ]
35 35 ]
[E="] SPUT-SPOON SAMPLER T2 WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[><]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
(] UNDISTURBED SAMPLE 4 PENETROMETER (TONS/SO. FT.) BORING NUMBER BH-23 (MW-2)
_ - NR: NO RECOVERY
pa— WATER TABLE (24 HOURS'
= ( ) NS:  NOT SAMPLED DATE DRILLED S/
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SBH
& ASSOCIATES, INC. LOGGED 8Y WEP
ON CONSULTANTS
R N CHECKED BY BJS
NORMAN, QKIAHOMA, 73072 DRAWN BY: AR PaGE 1 OF )




BORING RECORD
z | OV SO 6AS SAMPLE REMARKS
SE?TLOG' OEPTH | LiTHOLOGIC DESCRIPTION E-R ow x 10
(FEET) O < S 2 4 8 8 10121416 18 %
0 Q 5 E BACKGROUND
8 % % 5 :'ZJ W OVM READING:
B ‘123 |9 E so: 0.0 ppu
Z @ 2 SiWwl A _00 em
D o . .
GROUND SURFACE: 3785.4 © Z1z1xle
0 SANDY CLAYEY SILT. 10% SAND, 10% CLAY, 80% W | T NS 0=
] SILT, VERY FINE GRAIN SAND, MINOR DOLOMITE v A\ N
CRAVEL, 10 YR 6/4, LUIGHT YELLOWSH BROWN, 1 N
—{ ORY, UNCONSOLIDATED AN 15 .
| A ,‘L' 1 s i
NIy 0.0
— 1 N. 40 A
. NS
5 — J MUY 5.0 5 —
— N - NR £.31 -
| TN NS
N\ L\ { 75 -
- L 3 K .
SN T\J 0.0 8.6
— AN % _sg 30 -
] NEYS 10.0 _
10 T.b 4 10008/ 408 10
10-8 _3—COBBLEY SLT: 10 YR 7/5, VERY PALE BROWN, TR VSR WR s -
DOLOMITE COBBLES, DRY, UNCONSOLIDATED, 4o P 5
MINOR DOLOMITE GRAVEL > 0.1 DIAMETER &ie 125 .
- 3,'52 5 |08 (0835 .
" NR 14.0
— Ole < -
. . »
REER T
15 {537 SANDY DOLOMITE: VERY FINE GRAN SAND, 10} DOLOMITE NR 5.3 15 —
“I\IR 6/3, PALE BROWN VERY HARD. ORY
AUGER REFUSAL 15.3
_| NO CROUNDWATER ENCOUNTERED
QID | sorewoe owt: 0.0 pPM
20— 20— |
25— 25—
30 —] 30—
35 35—
[——"1 SPUT-SPOON SAMPLER T—="" WATER TABLE (TINE OF BORING)
JOB NAME/NUMBER MARATHON/90129
[><Z] STANDARD PENETRATION TEST | . LABORATORY TEST LOCATION
{T] uNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-24 (MW-3)
== WATER TABLE (24 HOURS) NR:  NO RECOVERY
. NS: NOT SAMPLED DATE DRILLED 5/2/91
ﬂ]” DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
SULTANTS
R O AL ot CHECKED BY BJS
NWJO?Z DRAWN BY: §,AR PACE | OF 1




BORING. RECORD
OWM SOIL GAS
GEOLOG. z SAMPLE REMARKS
o [PEPTH T ITHOLOGIC DESCRIPTION 810 Peu X L0
FEET S - 2
QEE ) 8 S har! 2 4 8 10 12 14 16 18 Z| - BACKGROUND
ok < x| S E OWM READING:
& :
w pey o o} > T
@ Y(’ Qa S x| O~ sou 00 ren
= < Cla
% 6‘ % 2 g 3:-1 W| ar: _00 _reu
CROUND SURFACE: 3783.8 O e
0 SANDY CLAYEY SLT- VERY FINE GRAIN SAND, WL NS 0—
1 10% SAND, 10% CLAY. 80% SILT, 10 YR 6/3, \ -
PALE BROWN, DRY, UNCONSOLIDATED
—| AFTER 0.3, 10 YR 7/2, UGHT GRAY \ 2.0 -
25 \ . | 3.5 10.6 2.6
—] AUGER REFUSAL 2.8 B
NOT ABLE TO SAMPLE BEDROCK
—| NO CROUNDWATER ENCOUNTERED 1
BOREHOLE OWM: 1.1 PPM
5 — 5 —i
— -
10 j 10 —
_ 1
»
] _
15 "J 15 —
- -
20— 20 —
- —
25— 25 —
| _
30 — 30 —
35 35 — 1
[Z="1 sPuT-SPOON SAMPLER T_T WATER TABLE (TIME OF BORING) ‘w
JOB NAME/NUMBER MARATHON/91029 ‘
(=]  STANDARD PENETRATION TEST L_ LABORATORY TEST LOCATION |
|
(] unoisTureeD sanPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-25 |
"=  WATER TABLE (24 HOURS) NR: NO RECOVERY ‘
- NS: NOT SAMPLED DATE DRILLED 5/3/9t \
ORILLING METHOD HSA
ROBERTS/SCHORNICK DRILED BY 5B |
& ASSOCIATES, INC. LOGGED BY WEP |
ENVIROS#_,I:)EONTWA.LRCO?WLTAN s CHECKED BY 84S ‘
NORMAN, QKLAROUA 73072 DRAWN BY: SaR PAGE 1 oF 1 }
\
|




OW SOIL GAS
pd SAMPLE REMARKS
CEOLOC-1DEPTH | |4THOLOGIC DESCRIPTION R oow x 0.0
= Q
(FEET) 8 5 2 2 4 6 8 1012 14 16 18 Z 5 BACKCROUND
o & 2 x| 2 E
— = Wi OW READING:
o » T Hlwl >t
o 2 9(- - 8 — | so _0QQ_ peu
% d % g ; 3:-! 83 AR _ 00 _ ppu
GROUND SURFACE: 37841 S e
0 SANDY CLATEY SILT. VERY FINE GRAN SAND, 10% ML NS 0=
] SAND, 10% CLAY, 80% SILT, LOW PLASTICITY, 10 YR \ _
6/4, UGHT YELLOWISH BROWN, ORY, UNCONSOLI-
20 —L_DATED, MINOR SUBROUNDED DOLOMITE GRAVEL DN .
COBBLEY SILT: DOLOMITE. COBBLES, 10 WR 772, | @ [olgtis 23
—| UGHT GRAY, DRY, UNCONSOLIDATED, ABUNDANT oy Vo0 |93/ 5, -]
GRAVEL TO 0.15" DIAMETER ofs |- R 0
- N . _
IR 2 1.5
39 0.0
5 qNF ' 55 >
— h e |@ NS ]
fle el
] o 19 70 -]
oS 3 [ g [0
— JoP : 8.0
o IS NR 85 -{
- NINE NS 30 ]
2ldd 4 10010845
10 — <[ NR 105 0
— b |0 © NS -
> late]
— NI R
SR 12.5 N
_ 'QOD NR Y 13.0 i
s NS 13.5 .
Sale S [ 00 067 141 -
B b i d WY 33
15 ~— sl NS 15 —
— b 1o | -
16.8 NN 189
16.9 3 SANOSTONE. VERY FINE GRAIN QUARTZ, 10 YR OSTONE : -
\7/2. UCHT GRAY, DRY, HARD, WEAK CEMENTA- /
1 \TION, FRIABLE -
— AUGER REFUSAL 16.9' -
NO GROUNDWATER ENCOUNTERED
20 =] BOREHOLE OVM: 0.0 PPM 20 —
25— 25—
30 — 30 —1
—{ —
35 35 —
(="  sPUT-SPOON SAMPLER T—_— WATER TABLE (TIME OF BORING)
= JOB NAME /NUMBER RA
(Z><]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION MA THON/ 91029
(] unDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-26 (MW-4)
‘m T/  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/3/91 - 5/4/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SBH
& ASSOCIATES, INC. LOGGED 8Y WEP
ENVIRONMEN AL CONILTANTS CHECKED BY 8.5
N B s 7072 DRAWN BY: SAR PAGE 1 _OF 1




BORING RECORD

GEOLOG. z OW Sou. Gas SAMPLE REMAF
ONIT DEPTH | LITHOLOGIC DESCRIPTION L2 o pou x _20 -
(FEET) 3 S| 3 2 4 ¢ 10 12_14 18 18 Z| 5 BACKGRO
ak |8 |2 Y ow
E2|s = | X Q&= | s
53 % z| 2 w G| e _00
GROUND SURFACE: 37931 o o
0 SANDY CLAYEY SILT: NO PLAST., VERY FINE SN * TF NS
GRAIN SAND, 10 YR /3, 80X SLT, 10% SAND, HAVE
7| 10% CLAY, PALE BROWN, DRY, MINOR SUBRND. AL
—1 DOLOMITE GRAVEL, UNCONSOUDATED BN 15
’ \' 1 137010
347 , L 0 34
1 AUGER REFUSAL 3.4
NO GROUNDWATER ENCOUNTERED
5 —
10 — 1
—
15 — .
20—
| |
25—
—
30 —
35
- =" WATER TABLE (TIME OF BORING)
=] srur-sroo sunen = JOB NAME/NUMBER MARATHON/910%
bz:‘ STANDARD PENETRATION TEST l__ LABORATORY TEST LOCATION
[  unoisTURBED sAuPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-27
~———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/4/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY o8
& ASSOCIATES, INC. LOGGED BY WEP
DR TS CHECKED BY___s
WWW DRAWN BY: SAR PAGE ] _of




BORING RECORD

OW SOIL GAS
GEOLOG. Z SAMPLE REMARKS
ot |PEPTH | LITHOLOGIC DESCRIPTION 2o Pow x 10
FEET S < {9 S
( ) Ao it} 4 6 10 12 14 16 18 Z N BACKGROUND
a L = x 2 5 OW READING:
[ wn I g u > T :
T v a S| | Ol =] sow 20 rpu
23| & 2|z LS| e _00 e
D Q AIR: 5 "
GROUND SURFACE: 3799.8 © “ 51 *|°
0 SANDY SILT. 20% VERY FINE GRAIN SAND, B0% Y NS 0
SILT, NO PLAST. 10 YR 7/3, VERY PALE BROWN, |
DRY, UNCONSOLIDATED
] 2.5 m
— N
2 |
37 I STV SANDSTONE. VERY FINE GRAN QUARTZ, SLTY 1 [~ NR 4 i
10 YR 8/2, WHITE. DRY, WEAKLY CEMENTED.  [sunostone bl o NS -
5 FRIABLE . 7 | o0 110 5 ]
_ - 6.0 _
NS
| 7.0 N
3 12010871 78
—1 MOIST AT 8.0°, 2.5 Y 7/4. PALE YELLOW, NS —
5.0
VERY MOIST AT 9.0° R 9.3 -
10 — 10 —
AFTER 11.0', VERY HARD 1.0
11.2 3 -5 —+0.00 2 =t+11.24 —
AUGER REFUSAL 1.2
—| NO GROUNDWATER ENCOUNTERED -
_ | BOREHOLE OWM: 8 PPM |
| S
15 — 15 —
20 = 20 —
25 —] 25 —
30 — 30 —
. _
35 35
=71 sPuT-SPOON SAMPLER = WATER TABLE (TIME OF BORING)
JOB NAME /NUMBER MARATHON /90129
[><]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[T 1 UNDISTURBED SAMPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-28 (MW-5)
T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/4/91 & 5/5/91
ORILUNG METHQD HSA
ROBERTS /SCHORNICK ORILLED BY SEH
& ASSOCIATES, INC. LOGGED BY WEP
ENTAL CO IS
R T e CHECKED BY 8Js
““"ﬁg‘i“‘ﬁ_}‘gﬁm" DRAWN BY: SAR PAGE 1 OF )




BORING RECORD

3700 W. ROBINSON
M OMA 73072

z OW SOIL GAS SAMPLE REMARKS
CEOLOGIDEPTH | i1HoLOGIC DESCRIPTION =R opu x L0
(FEET) g S 9 2 4 6 10 12 14 18 18 2 - ACKGROUND
| © Ql x
oa (T é gy - OWM READING:
rad 2 9(- S| & 8 — 1 soi: _0.0 rpPu
% a g g ; 3:.1 & AR: __ 00 _ppu
GROUND SURFACE: 3783.2 5 e
0 COBBLEY SILT: DOLOMITE COBBLES TO 1.5” DIA- oM o % NS o=
] VMETER, 10 YR 5/3, BROWN, DRY, UNCONSOL~ Jap -
DATED S
| AFTER 0.9', 10 YR 8/2, WHITE, ABUNDANT SUB- AN 25 -
—{ RND. DOLOMITE GRAVEL lote bolygg it -
ofe V - 36
b o | d mi: 4,07 -
*lo e, NS
5 _] (=YK Y XA s.0 —_—
'QL,- D°. r 2 |60 (077 57 S
1 40 NS -
_ EXE 70
|85 3 1.2 -
- 199 N 5.0 8.2
2|9 N - NS 8.5 -
- e ™~ 4 1 11.0]0.6 1 -
SBl3 .
10 — AL 10—
— ALY P -
— o : 12.0
12.3 5 -
—| AUGER REFUSAL 12.3' _
—| NO GROUNDWATER ENCOUNTERED . I
15 — 15 —
20— 20—
25 — 25—
30 — 30—
35 35—
SPUT-SPOON SAMPLER T =" WATER TABLE (TIME OF BORING)
=] JOB NAME/NUMBER MARATHON /90129
STANDARD PENETRATION TEST [_ LABORATORY TEST LOCATION
] UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-29 (MW-6)
“T/——  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/5/81
DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY sBH
& ASSOCIATES, INC. LOGGED BY WEP
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS

ORAWN BY: SAR PAGE 1 OF 1




BORING RECORD

z oW SO GAS SAMPLE REMA
GEOLOG.\DEPTH | | iTHOLOGIC DESCRIPTION 5 21 EMARKS
UNIT 4B 8 PPM X =
(FEET) 2 S — 248 012 14 16 18 Z 1> BACKGROUND
i = Sl
w Start 810 o b % El<|w OW READING:
Stop:  10:50 w % = alwl >
e 4 & S| & 8 E so: 0.2 _ pPu
% o % % ; W)W R 02 rru
GROUND SURFACE: 3783.5 o e
0 BOULDERY COBBLEY SILT- BROWN, 7.5 YR 5/6, EIER R 1 1oz J 0s 0=
—{ DRY, UNCONSOLIDATED, COBBLES/BOULDERS JoP [\\ I'~s -
FROM S CM TO 1 M, VERY FINE QUARTZ, MERN |
—] GRAVELLY, WELL ROUNDED PEBBLES <lafe N\ 25 -
] Ley I~ 2 73 -
e ? < P 420
_ o o L] 4.0
|| -
*lale, LT 3 1.5
5 .QF e ] 3.8 —
- °.D‘ 55 3
] 50 NS -
qs 2
— o181 -
LG K
_ L[ e 8.0
<|%% NR 0.0 -
- o o {©) _
(;._9 eo' T 3'5
10 — SRS O s 10 —
JaPp NS
_ d: o -
— 01 [ 120
Q . -
2ldd 5 107 06/126
”5— o|%)% NR 13.5 -
: SILTY CLAY: BROWN, 10 YR 5/6, VERT ANC o

QUARTZ, LOW PLASTICITY, DRY, MED. COMPACTED, 0.2

15 —— ABUNDANT CAUCHE AND ROOT CHANNELS, §0%
15.5 4. CLAY, 40% SILT, WEATHERED AT CONTACT,

NS :
L NR L16.

M

s
o
o
mm—J\
o O
[ 4
o r
|

16.3 73 CALICHE CEMENTED DOLOMITE — % _
>\ DOLOMITE: UGHT GRAVISH BROWN, 10 YR 5/2,
— \VERY HARD, SANDY, MASSIVE -
ﬁlb —]  AUGER REFUSAL AT 16.3' -
- GROUNOWATER NOT OBSERVED DURING DRILLING -
— -
— -
35 35 —
(="  SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
- JOB NAME /NUMBER MARA 0.
[S=<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION / THON/91029
[T  UNDISTURBED SAMPLE +  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-30 (MW-7)
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/6/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY SHe
& ASSOCIATES, INC. LOGGED BY M&
I T CHECKED BY___ s
NORMAN OMA 73072 DRAWN BY: SAR PACE 1 OF 1




|
BORING RECORD
1
\ OW SO GAS
! 0G. z SAMPLE REMARKS
| CEOLOG-1DEPTH | |1 THOLOGIC DESCRIPTION _81le pou x 183
| (FEET) d«< |9 2 4 4 10 12 14 18 18 Q
w o 5 c>£ BACKGROUND
Stort: 15:08 o LFL) % Elg|w OV READING:
Stop: 17:40 A algl3| L
[ < s S E so: _0.2 _ pPu
% 3 g % ; S| R _02  peu
GROUND SURFACE: 37928 5 e
0 BOULDERY COBBLEY SILT: BROWN, 10 YR S/6, E RN 7] 09 119 0]
ORY, VERY LOW PLASTICITY, UNCONSOLIDATED, 4o P : 1.0 ]
GRAVELLY, COBBLES/BOULDERS FROM S CM TO a4 1° ~_| NS
—| 1 M, ROUNDED XING) ~_ -
° oel c- '\.,\ 2.5
— Jlefe //> 2 |369.0{08 /] 33 —
_ N c: o //\/‘/ NR 40 ]
*loled 411 35y 1
5 — 90- gr § 5.1 5 —
ue-o. NR 53
— ;,: s NS ]
| Ale 1.0 ]
,j' d 4 1201[08/) 54
— . ?' ° NR 8.5 ]
_ b 1o ,© NS 3.0 _
‘o], S 1.0
10 — oo o] 0.2 10.0 |
RV NS 10
— JapP
4 -
93 |% 12.0
] o|3]% S VR St B -
- a9 NS
N B
] b e lo 7-1lo2lgy 140 v -
*loiel NS 14.1 .
< 15,
15153_ °r1e o joXs} xgg_ 15 =
AUGER REFUSAL AT 15.5 _
—] GROUNDWATER NOT OBSERVED DURING DRILLING -
20— 20 —
j
— -
25 — 25—
30 = 30—
-
7 !
35 35—
[="1] sPuT-SPOON SAMPLER T="=" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[S<]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
[T]  uNDISTURBED SAMPLE ~+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-31 (MW-8)
—=——  WATER TABLE (24 HOURS) NR: NG RECOVERY
| ‘IID - NS: NOT SAMPLED DATE DRILLED 3/6/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY 8
& ASSOCIATES, INC. LOGGED BY ML
SR SIS CHECRED BY___ s
ORM IOMA__73072 DRAWN BY: SAR PACE 1 _OF 1




BORING RECORD

= OW SOIL GAS SAMPLE REMARI
GEOLOG-IDEPTH | || THOLOGIC DESCRIPTION 2o pru x L0
FEET S 2 z
( ) 3 é | 2 4 6 8 1012141818 g E BACKCROUNT
m Stort: 845 ok g 13y OV READIN
Stop:  10:08 T 2 % g o 8 = sow 0.0
Z 3| x D2is| 0|l ar 00
50 )
GROUND SURFACE: 3805.6 © i

0 CLAYEY SILT: DARK BROWN, 7.5 YR 4/2, VERY UL " 102 [ os
—| FINE QUARTZ, DRY, VERY LOW PLASTICITY, \ NS
GRAVELLY, 60% SILT, 40% CLAY, CALICHE DE-
—{ PoSITS \
| 25
- 2 | 0.2]06/] 3
MR 49
] N S ieadth
0.0
5 BOULDERY CCBBLEY SILT: BROWN, 7.5 YR 5/2, W [d_(S 5.5 S
—{ DRY. UNCONSOLIDATED, CRAVELLY. COBBLES/ JoP NS
BOULDER FROM 5 CM T 50 CM, ROUNOED Jale
— NNE SR
Sld & NS ‘
7 il
— b e O 9.0
9.5 *lale 5 1020 9.6 |
10 —— SANDSTONE: QUARTZ GRAVISH YELLOW T0 SANDSTONE |- - . - . - [10.0 1"
YELLOWSH GRAY, 5 Y 8/4 0 7/2, FINE GRAN, Tl NS ‘
—| WELL SORTED, POORLY CEMENTED, FRIABLE
12.0 120
AUGER REFUSAL AT 12.0°
BOREHOLE REAMED TO 12.1' TO INSTALL _
] MONITOR WELL .
15 =] GROUNDWATER NOT OBSERVED DURING DRILLING 1
o J
20— .

-
25—
- 1
|
30 — |
N 1
— \
35
= MPLER T = WATER TABLE {TIME OF BORING)
=] o = ‘ JOB NAME/NUMBER MARATHON/9102:
[><]  sSTANDARD PENETRATION TEST [ LABORATORY TEST LOCATION |
(]  unoiSTUREED SamPLE 4 PENETROMETER (TONS/sa. FT.) BORING NUMBER  BH-32 (MF-9) “
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY ‘ |
w . NS:  NOT SAMPLED DATE DRILLED 5/1/9 }
DRILLING METHOD  HSA ‘
ROBERTS /SCHORNICK DD BY 5@ ‘
& ASSOCIATES, INC. LOGGED BY ML
BM“";%%‘L‘;LL}:,EEN?&:N; CHECKED BY BJS \‘
~ 3898 DRAWN BY: SAR PAGE 1 OF 1 }




G . z OW SOLL GAS SAMPLE REMARKS
GFOLOG-1OEPTH | | THOLOGIC DESCRIPTION L8 o oo x 210
FEET) O < Q Q
A 9 : 2 4 8 0 12 14 18 18 g E BACKGROUND
Stert: 13:00 o % I 3:_, < g OV READING:
Stop:  14: 44 T e oW T
T |k 8 Eosow 32 peu
Z 4 o 21 T W] ar _07_ epu
GROUND SURFACE: 3788.7 S =i3lx|o
0 TUAYEY SILT: YELLOWISH BROWN, 10 YR 574, Y ] 1.io T3 0
] ORY, VERY LOW PLASTICITY, VERY FINE QUARTZ \ NS _
CALICHE DEPOSITS, 60% SILT, 40% CLAY
B \ *\ 2.5 ]
— N 2 ] 1108 34
NR T
+0 ]
- 3 o M
: 51 ]
S SITY CLAY. DARK BROWN, 10 YR 4/3, VERY o AR -3s 5
—| FINE QUARTZ, LOW PLASTICITY, MOD. COMPACTED, NS _
- 1
a 9.0 1
4 0208/ 48
10 = —
MOIST BELOW 8.5', LOW PLASTICITY :Z 10.5 10
“ 0.0 ]
- 120 _
126 5 1230]0.27 127
© 1 BOULDERY COBBLEY GRAVEL: LIGHT GRAYISH ™ T~ - NR F130 |
13.5 4 BROWN, 10 YR 5/2 TO 6/2, ROUND, CALICHE, Bk« B ] K 133
—\ CEMENTED, HARD /v [N ~ 1 8 540.0 1.3 . —
CLAYEY SAND: SANDY CLAY, BROWN, 10 YR 573, N 144 a
15 = QUARTZ, FINE GRAIN, WELL SORTED, SATURATED, e - 15 —
AvALL | MED. PLASTIGITY, STRONG HYDROCARBON 0DOR 55
- 166 AR 0016
—| AUGER REFUSAL AT 16.6' -
—| BOREHOLE REEMED 10 INCHES TO A DEPTH OF -
‘l]ﬂ _| 17t s/8/m ]
- -
- —
25 — 25—
30 ] 30—
- -
— -4
35 35 —
(Z="1 sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
5]  STANDARD PENETRATION TEST |_ UABORATORY TEST LOCATION
[T ]  UNDISTURBED SAMPLE ~+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-33 all" 10)
“T_——  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/1/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY 8
& ASSOCIATES, INC. LOGGED BY M
RO AL N ANTS CHECKED BY 8Js
oL, 7072 ORAWN BY: SAR PAGE 1 _OF 1




BORING RECORD

OW SOIL GAS
pd SAMPLE REMARKS
CEOLOC.IDEPTH | | THOLOGIC DESCRIPTION 8o o x 310
(FEET) 9 g S 2 4 ¢ 1012 14 16 18 (23 N BACKGROUND
. = S| x
Start: 14:23 a Lﬁ é_? El <] W OW READING:
Stop: 16:40 w N a om E > | =
= 2 % s O = soL 0.0 PPu
z x 20 = Sy
50 % | lS:J L.O_l AR _02 ppu
GROUND SURFACE: 3804.8 0
0 CLAYEY SILT: YELLOWISH BROWN, 10 YR 5,4, ML ™ o0 0—
—l orv. UNcoNsOLDATED. VERY LOW PLASTICITY, \ : 1.0 ]
VERY FINE QUARTZ, 70% SILT, 30% CLAY NS
— \ 25 —
2 1 1
7] | |00 36
] NR 10 ]
45 3 o0 [
5 GRAVELLY COBBLEY SILT: GRAYISH BROWN, 10 Y T : 5.r_J —_
YR 5/2, VERY FINE QUARTZ, POORLY SORTED, ofo R 55 5
—|  ANGULAR, ABUNDANT, K-FELDSPARS/BIONTE, -
MOD, COMPACTED, STRUCTURELESS, CaCo3 D NS 7.0
—| cemenTeD (J -
75 N N 4+ 100 M
> ] COBBLEY BOULDERY SILT: GRAVISH BROWN. 10 YR]  GM  [olo+|3 : 81 ]
5/2. POORLY SORTED, COBBLES/BOULDERS FROM o P TR r8.5]
—| 5CM TO 1 M, ROUND, DOLOMITE Jdsic ' g _
NS 25 1.3
—_ ISR - 10.3 —
10 . Qc: - |- NR 10 8 10
— o 1% -
s NS 12.0
T JopP 6 |86 135 1.
] ol (% N NS & —
5|81 15.0
15 — o NR 0.0 L15.2 15 —i
ol NS
. NRE -
- o
— o g, 178 -1
N ool 7 s ]
HYDROCARBON ODOR BELOW 18.01', MOIST B 4790
q.; ° 19.0
—1 e NS —T
20 — hid ol & 20.0 —_
S 8 2 20
o|®l2 545.0
, - S ‘; ol NR. —;]'%- 1
72201 5,5 | HYDROCARBON SATURATED AT CONTACT *lo 1o \ NS 220 ]
= 325 1 SANDSTONE: LIGHT OUVE GRAY, 5 Y 6/2, QUARTASAMDSIONFE™ |9 6050125777225
—{\ FINE GRAIN, WELL SORTED, MICACEOUS. -
FRIABLE, NONCALCAREQUS
AUGER REFUSAL AT 22.5
25 — 25—
— —
30 30 —
— —
35 35 —
(=" SPUT-SPOON SAMPLER T—=_= WATER TABLE (TME OF BORING)
= JOB NAME /NUMBER RA
[==<C]  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION MA THON/ 91029
("]  UNDISTURBED SAMPLE ~+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-34 (MW-11)
T WATER TABLE (24 HOURS) NR: NO RECOVERY
B NS: NOT SAMPLED DATE DRILLED 5/8/91

DRILLING METHOD HSA

ROBERTS /SCHORNICK DRILLED BY SHB

& ASSOCIATES, INC. LOGGED BY ML

ENVIRO?;AO%NTV:.&LR%%“;SUUANTS CHECKED BY 8JS
Nmumgggﬁ“ﬂ*ﬂmm DRAWN BY: SAR PAGE 1_F 1




OW SOIL GAS SAMPLE REMARKS
GEOQ . =
CEOLOG.1DEPTH | | THOLOGIC DESCRIPTION L8 oo x 220 ;
FEET 5 s! ] o
m (FEET) 8 5 = 2 4 ¢ 10 12 14 _16 18 % ; BACKGROUND
Stort: 14:30 alk | & Eral OWM READING:
Stop:  17:35 A g oW > -
T < s 8 ro—_ so: 0.0 peu
£ 4 o4 2 Sl Wi a| ar _00  pem
S0 | & ZiS5S|xla
GROUND SURFACE: 3807.9 5
o CLAYEY SILT: UGHT YELLOWSH BROWN, 10 TR WL T T ce 0T ] 0 =
1 6/4, DRY, VERY FINE QUARTZ. UNCONSOUDATED, \ NS _{
BOXSLT, 40% CLAY. CALICHE DEPOSITS
il \ 2.5 ]
_ 7 s ]
T\ 1.1
0 4.0
: BOULDER COBBLEY SILT: UGHT GRAYISH BROWN, oM ]S 3 0205, T4> 7
5 — 10 YR 6/2. POORLY SORTED, GRAVELLY, COBBLES JoP NR 5 —
BOULDERS FROM 5 CM TO 1 M, ROUND Js° 5.5
— “lale NS -
- e 7.0
o ? 2 4 1.5 ]
- oo 18 ]
F‘ ool 85
] C;Jo oo NS s ]
-l o 9,
ool S
— . 5 1.0 ]
10 ;: E 25 10.5 10
] 35 1e NR 11.0 |
o 5 Q. NS
“d 20
] a{sle S g TR .
] S ole NS 13.0 i S
o lo, NS [
—] Q [ cj 14.0 ]
oS 719108/ 45
15 — yo R AR 15.5 15 —
- S NS —
PRI
- .Q
ﬂ“’ - e J] 175 -
_ NAEB . 15 |
_ NS \\ ' 19.0 _
ol O ™~ 9 [157.5]0.27719.7
Sty - NR 20.0 |
20 — Jop N 20
CLAYEY BELOW 19.5', SANDY, QUARTZ, WED ofd |3 N -
] GRAIN, MOIST, MED PLASTICITY, STRONG Llale \
HYDROCARBON QDOR e \\ v _ ‘
230 SANDSTONF 10 [440.0[0.571 230 - |
533 1 SANDSTONE: UGHT OUVE GRAY, 5 Y 6/2, QUAR - ENS 3.3 g
*? _]\ OSE. FINE GRAIN, POORLY CEMENTED, NON- _ 1
CALCAREQUS, FRIABLE, MICACEQUS |
25 BORING TERMINATED 23.3' 25 — |
GROUNDWATER MOT OBSERVED DURING DRILUNG N |
\
] 7 I
| 4 B
30 — 10 _1 \’
B R
] i ’
7 ] |
35 35 — ;
——]  SPUT-SPOON SAMPLER T-"=" WATER TABLE (TIME OF BORING) A
JOB NAME/NUMBER MARATHON/91029 1
(=]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION ‘_;
‘D [T"] UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-35 {MW_IZ) “
———  WATER TABLE (24 HOURS) NR:  NO RECOVERY iy
- NS: NOT SAMPLED DATE DRILLED 5/9/%
DRILLING METHOD HSA :
ROBERTS/SCHORNICK DRILLED BY SHB ;
& ASSOCIATES, INC. LOGGED BY M ‘ ‘
T, NSULTANTS
ENVIRONMENTAL CONSULY CHECKED BY 843 |
NORM A S O 73072 DRAWN BY: SAR PAGE 1 OF |




OW SOIL GAS
GEOLOG. b4 SAMPLE REMARKS
SEOFOG [DEPTH | (THOLOGIC DESCRIPTION 8o oo X 230
FEET 52|89 0
( ) A 9 i} 2 4 8 10 12 14 18 18 g > BACKGROUNG
Start: 13:10 ol | 8 &l 2| & OWM READING:
Stop:  15:00 o T g1al 3|z
e (2 0(. | © 8 E soit: .00 _ ppu
% 3 & g 3 WG| Ak 00 eeu
GROUND SURFACE: 3799.5 o e
0 CLAYEY SLT: YELLOWSH BROWN, 10 TR 5/4, W T oo - 0=
VERY FINE QUARTZ, DRY, VERY LOW PLASTIITY, \ 1.0 _
1 70z swr, 30% cwy NS
T 4\ 2.5 -
_ ) 10 -
0.0 35
_J \ 3 )
\ 3 10005 /145
— NR _
5 \ 5.5 S
NS -
7] \ ¥
7.273 N ¢ 72 -
2 | HOULDERY COBBLEY SLT: GRAVEL, UGHT GRAWSH]  Gn ['oie(S T
— BROWN, 10 YR 6/2, POORLY SORTED, COBBLES/ Jo P 8s -
BOULDERS FROM 5 CW TO 1 M., ROUND Jsle = 53
] L18(° 5 o0 -
2ld d : 10,1
10 : ol NR 110,57 10 —
— ole NS -
R S| 12.0
SLae 5 S -
125 T 5aNOY GRAVELLY GLAY: BROWN, 7.5 YR 574, TR 00 | _
135 1 MOIST, MED. PLASTICITY, FINE GRAIN QUARTZ, 9) il 13.5
N\ FIRM, OCCASIONAL LARGE GRAVEL, 60% CLAY, FER PR NS 14.0 . -
40% SAND, CALICHE DEPOSITS 4N < 4 .
15 —— BOULDERY COBBLEY SLT: GRAVELLY, UGHT Jdale 15 —
GRAYISH BROWN, 10 YR 8/2, POCRLY SORTED, “Isls] N
— COBBLES/BOULDERS FROM S CM TO 1 M, ROUND 4 d \ -
4 ol \\l 17.0 _
ald 8 1.0
175 _1GRAVEL: GRAY, 10 YR 5/3, W0D. WELL SORTED, ® foZo N 2040 180 )
"1 ANGULAR, PEBBLES 5—10 MM, HYDROCARBON P0%0 \1\ NR 188
19.7—1_SATURATED P20 o L | bns- ! )
157_] SANDSTONE: PALE OUVE, 5 Y 6/4, FINE GRAIN, |SANDSTONE|. "<~ - : 8 46001077 | 197
20 =\ WELL SORTED, POORLY CEMENTED, FRIABLE, —= 20—
NONCALCAREOUS, MICACIOUS
BORING TERMINATED AT 19.7' -
| NO GROUNDWATER ENCOUNTERED DURING DRILLING -
- -
25 — 25 —
- -
- -
30 — 30—
- - |
|
_1 ] l
35 3s— |
[T sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING) i
JOB NAME/NUMBER MARATHON/91029 |
[><] STANDARD PENETRATION TEST | LABORATORY TEST LOCATION |
T3  unoistureed sameie 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-36 (MF-1 3! “
“———  WATER TABLE (24 HOURS) NR: MO RECOVERY |
- NS: NOT SAMPLED DATE DRILLED 5/10/#1
m DRILLNG METHOD HSA
ROBERTS/SCHORNICK DRILLED BY sH
& ASSOCIATES, INC. LOGGED BY ML
WWW%?L&R%SSU.}J?::;: CHECKED BY BJS
A e DRAWN BY: SR PAGE 1 OF 1




WELL CUMFLE | iUN KELURY
EreOGDEPTH | | ITHo OGS DESCRIPTION 25 | g WELL COMPLETION DETAIL
(FEET) wo | 3d 40y
alk X a d VENTED LOCUING $TEEL
Wo |3 (Y2 CAP PROTECTOR
Doy (2%
M g 3 § :ta: = I GABING DATUM: 3794.97
. GROUND SURFACE: 3783.5 @ 1O jus] s WEEP HOLE ]
1 7 0
SILT: BROWN (7.5 YR 8/3), LOOSE %] 1k
ML
CEMENT BEN
. — NS GROUT WX -
" T euavey SLT: (7. arROWN (7.5 YR 8(4), CN2 T -
_| SLIGHTLY PLASTICITY, DRY, 10% GCLAY, N N8 ]
SOME_CALICHE DEPOSITS, 80X SILT, \ ,
Loosk N N3 485 —
S - ML ¥ / / 3
- NN % -
NGN 5 en ¢4 ¢4
715ﬂ NN ol 7 pvc s :}
T CLAYEY 8ILY: LIGHT BROWN, (7.5 YR 6/4 4
—{ AND PINK (7.5 YT 7/3), suém'vr o NN TR LI A N LR —
9.3 | PLASTICITY, FIRM, ORY, 25% CLAY, 20% 8 oo O
|0 ——]ICLAY DEPOSTTS [ WNE A oo pevionte |
SILTY CLAY. BROWN (7.5 YR sﬁs), 208 WA vir = e wTS
—{ ST, 8% CALICHE DEPOSTTS, SUGHTLY a T .
PUASTICITY, HARD. DRY, SUGHTLY MOIST N N s T
=]AT 125" TO 125, NO ODOR N =t —
212931 429 T St
—_ TSI GRAVEL; [T BROWN (7.5 YR 6/a), 18]¢ R W L —
= o 2"“"% CoARSE W‘STSGS?&EM%% ) oM o1k A_» 8~ 20 SIUCA SAND PACK
: MM TO 20 MM : - ST L -
—|[POORLY SORTED, ' YDROCARBON b ", iz 010 SLOT PVC SOREEN
IS —1sATURATION BfLOW 13.4' 2% AR E 15,
~{ SANOY GRAVEL: DARK GRAY (7.5 YR 4/0) bes Y X . |
SATURATED, SAND 10X, COARSE CRANED,| ga [y 8 Ng RY S LA
—{ SUBANG., GRAVEL FINE TO COARSE 10— 8.5 I I -
50 MM, STRONG <YDROCARBON ODOR, V' e o By I Oy
—| POORLY GRADED, _ARGER GRAVEL WITH CR-A T -
ROUNDED XEX 1837 4+ SUWP
1 -—1 by - @~ ) 18,92 el -
63;5 "GEBAOCK, 1TMEST NE._ BROWN, DOLOWTE =000, 193
«ID 20 —]DENSE, MARD, WEATHERED GRAY ON . 20 =
SURFACES J-3/8
_{ HSA REFUSAL AT 19.) ‘ ]
|
b —
25 = 25 —
- —
- -
1 30 — 30 — i
|
35 as— §
(=] $PLIT-IPIDN SAMPLER TS ATER TADLE (TINE OF 30RING ‘
= JOB NAME/NUMBER NW—-37 (BH=-80) :
STANDARD PENETRATION TEST | LADGRATERY TCTT LOGATION
(] uwotxrimeed 3aweLr + PEMCTROMETER (TONS/38. FT BORING NUMBER MARATHON/91029 ‘
ST WATER TARC (B4 HOURS NRi MO RECOVERY .
. N®  NOT SALED DATE DRILLED___3/28/91
DRILLING METHOD HSA ‘
/
M/ SMICK DRILLED BY SHe H
‘M & ASSOCIATES, INC, LaGees BY GHR
Rl Vi Wi LA CHECKED BY 8JS
o 1 e ek ORAWN BY: SAR page 1 1




BORING RECORD
. OW S0k OAs SAMPLE REMARKS
GECLOC:[DEPTH | iTHoLOGIC DESCRIPTION N pow x 410 suar
(FEET) 8 s S 1012 14 18 18 (g’ N S ACKORONO
Start: 07:40 | o el Q&
Stop:  10:00 98|z Blul s = o o
E < P 3 x 8 e son: 02 reu
Zz 2 W | | oA 02 e
CROUND SURFACT: 38014 50 |8 “ 5 o
0 QATEY L. BIOWH, 75 TR 5/%, ORY, VERY W - =
| LOW PLASTISITY, CALICHE DEPOSITS, VERY FINE \| : 10 N
QARTZ, 708 SKT, 308 CLAY \ NS
7 M 2. 1
= \\ \ k RPN _
_ A\ N g 8
— Ny \7 * maoh/] ] (
5 \ = 5 —
- Wil -
J 10
AV —
7 1 B30IER CORBLEY SLT. UGHT BROWNGH GRAY, N RE N ‘fn e/
=] 10 YR 6/2, GRAVELLY, POORLY SORTED, -ng \H 8.5 m
| cosALES Bouroers FRow 5 i 10 50 C. Jile N E 1T |
|81 [\> S 1728.0107 /] 9.7 -]
1Q =t ‘e <L INR 1Q =
; cle 10.9 .
- R 3 L~ NS _{ I
—| AGUNDANT GRAVEL FROM 12.0-14.0', PEBBLES o S s VK T ——r 140 4
_| fRow o @i To 30 oM Polg (S d 20 14340
] o o / S 1.0 i
CLAYEY FROM 14,0-14.5', SANDY, UOIST, WED. SHRE AArS . ]
ORAN QUARTZ, HED. PLASTICITY ol&]% LA UL AL ..
15 =1 BOWDERS > 1M BELOW 145 ala b15 =
al
12.0 7 pjo(® n
il EETPes AP 120 -
= " OV 1) AT BOW, TS| %S00 IR
— 70 5/2, NODERATLY SORTED, VERY COARSE 050 NS L -
4 GRAIN QUARTZ, PEBLES 0.5 T0 1.0 CM, RND 1959 19.0
‘]]D TO SUBRND., COBBLLY, HYDROCARBON SATURATED 050 T I, =
CLAYEY BELOW 12.0 000 g '
LYy E— ____}29° 20 =
¥ ] SANDSTONE: BRCWN. 10 YR 579, FINE GRAIN, DSTONE[ -, - " - =
QUART20SL, WELL SORT, POORLY CEMENTED, S 1.
221~ RS —
_| somwe TERuwaTED AT 220 10 edas L. —
—| sormror rEEMT 0 107 _
25 —— 25 —
- -
30— n—
- -
tﬁ -—
— —
35 38 —
=" <uT-500N SaMrUR Tor e WATER TABLE (TME OF BORING)
-~ JOB NAME /NUMBER
=]  srawoamp penetraTon TEST (L LASBORATORY TEST LOCATION 4 MHGN/ 91029
1 unoistuasD sawpis o=  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH~3?7 cn._“! |
ST/ WATER TABLE (16 HOURS) NR: NO RECOVERY |
- NS: NOT Sauhlgh DATE DRILLED  5/11/81 \‘
DRILLING METHOD HSA
m ROBER TS//S CHORNICK ONILLED BY SHE N
&. A3 UblAltb. !NL. LOGGED BY ML
og‘m CHECKED BY _BS
7“7’ DRAWN BY: SAR PAGL 1 oF 1




BORING RECORD

ORILUNG METHOD HSA

ROBERTS /SCHORNICK ORILLED BY SHB

OW SOIL GAS
G , z SAMPLE REMARKS
CFOLOG. 1DEPTH | |iTHOLOGIC DESCRIPTION L8 1o o x 2
- = =
(FEET) O <« 9 2 4 6 8 1001214 16 18 %
Start: 15.45 (IS g = E; BACKGRQUND
L 15 = | o
étop: 17:0‘2 00 8 LL% T é 5 g - OWVM READING:
esume: . = n Qa .
Finish: 10:30 \-é < a:( % o 8 E. soe 00  ppu
3 W | ar _00 pem
GROUND SURFACE: 3801.5 R =z % ®|co
0 CLAYEY SILT: UGHT YELLOWISH BROWN. N 0 —]
| 10 YR 6/4. VERY FINE QUARTZ. DRY, it 1,
LOW PLASTICITY, CALICHE DEPQOSITS, N B
] 707 siLr. 30% cuar NS _
NN 2.5
— N 2 |1.0(%2 _
ML 3.7
- \l N NE ] i —
3 o2’
5 5.1 —
N - NR 5.54 3
65 | ) NS 7]
~ COBBLEY-BOULDERY SILT: LIGHT NNE 79 -
GRAYISH BROWN TO YELLOWISH BROWN, NN 4 1111041 74
~] 10 YR 6/2 TO 6/4. GRAVELLY, POORLY 2 [o[s NR —
SORTED, ‘COBBLES/BOULDERS FROM 3 SN - 8.5
—~ CM TO 50 CM, ROUND TO SUBROUND K 2.0 -
.\1.\ ) 5 |4.4][08 98
— : ‘
10 SR NR 10.5 10 —
CLAYEY FROM 9.0' TO 9.8', SANDY, oM | TR :
—| FINE TO MED. GRAIN QUARTZ, FIRM, A -
MOD. TO LOW PLASTICITY B NS 120
] 2 d E 39704123 7]
i JENERNE 4.
NRE N~ NS
| b (212 N 14.0) *
g M 1.0
15 — C 31e i BUARCET78 LY 15 —
R oS KR 15.5
7 o) o] NS 7]
[ Q) 17.0 ]
D 17.38] ol S o=t
T{AUGER REFUSAL AT 17.38' B
| GROUNDWATER NOT OBSERVED DURING -
DRILLING.
20 20—
|
25 25 — i
- . |
I
] 7 |
1
. . |
|
30 = 30 =7 /
] 1 |
n 4 |
-1 =1 i
33 35 — ]
[Z="] sPuT-SPOON SANPLER T—_=" WATER TABLE (TIME OF BORING) ‘\
JOB NAME/NUMBER MARATHON,/91029 1
[Z><]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION |
]  UNDISTURBED SAWPLE 4+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER  BH-38 (MW-15) 1
w ~T"—"  WATER TABLE (24 HOURS) NR: NG RECOVERY ‘ \
- NS:  NOT SAMPLED DATE DRILLED 5/11/91 & 5/12/91 i
\

& ASSOCIATES, INC. LOGGED BY MJL
NVIRONME] CONSULTANTS
& 3700"54“'5:0%%5& CHECKED BY 84s

NORMAN, OK| 7307
ORM A LArOMA, . 73072 DRAWN BY: SAR oace | or 1




OW SOIL GAS
z SAMPLE REMARK
GEOLOG-1DEPTH | | THoLOGIC DESCRIPTION =R pru X 15
(FEET) S < | S 2 4 8 8 101714 18 18 g
m Stort: 13:18 22 | 8l& sAGKEROND
D13 T o _
Stop: B 73] T ‘['ﬁ' 5 E T OV READNG:
@ Y(’ % S| Q| = so: 0.1
zZ 3 o 21 = o & AR _ 0.1
o O o 2| 5| x| a ) *
GROUND SURFACE: 3798.4 3
0 CLAYEY SILT: V. PALE BROWN TO LT. N\ 1 loa C
—| YELLOWISH BROWN, 10 YR 7/4 TO 6/4, 1.0
DRY, V. LOW PLASTICTTY, GRAVELLY NAN
—| BELOW 3.0', PEBBLES TO 1—CM. ROUND| cL \ NS 25
V. FINE QUARTZ MATRIX, 65% SILT, 35% N\ :
—| CLAY, 5% GRAVEL ot o I 2 121 (98
3.5 0 o\ ’g 3.3
- ‘o e 4,
—] BOULDERY COBBLEY SILT: UGHT Jo'e iR o
BROWNISH GRAY, 10 YR 6/2, GRAVELLY, 9% b 310217 159
5 =1 POORLY SORTED, COBBLES/BOULDERS SR R X3 5
FROM 4—CM TO 1—M, ROUND ol &1
—] CLAYEY FRCM 4.5° TO 5.0° e NS
. N 7.0
> °": 4 | 0.7 0.8 7.8
7] NI NR 8.5
— o .o NS 50
42 o [b 5 [0.7{98 9.8
10 NER N NR 10.5 10
T oM K NS
. Q
] ; Q'ﬁ 12.0
b (s Jo 6 2698128
] ‘o P NR 13.5
_ o°e NS 130] .
g e S [sa .
o .
15 — qo P 15, 18
3k e
T Y NS
_ L 17.0
NI 8 [17.1)0.8/17.8
mn - SYER \’\\ NR 18.5
ok L )
_ olS.|o M~ NS 1
) ~ 0.9
b (o ™ {9 [269{9% g
2% 5 NEA NR 20.5 2
%0-3 [ SANDSTONE: UGHT OLWVE GRAY, 5 YR S5 4 [10[268 21.0
6/2, QUARTZORE, FINE GRAIN, WELL
—1| SCRTED, POORLY CEMENTED, FRIABLE,
_‘ MICACEOUS, NON—CALCAREOUS
— BORING TERMINATED AT 21.0°
25 = GROUNDWATER NOT OBSERVED DURING z
_| ORILLING.
30 — 3 ‘
]
|
] \
35 . \
[="1 sPuUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING) y
- JOB NAME/NUMBER MARATHON/91029
[=<I]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION / / \
] UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-39 (MW-186) ;
“T=—  WATER TABLE (24 HOURS) NR: NG RECOVERY \
- NS: NOT SAMPLED DATE DRILLED 5/12/91
ROBERTS/SCHORNICK e By | e |
DRILLED BY SHB
& ASSOCIATES, INC. LOGGED 8Y MJL \
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS |
NoRUMY ,‘j:ﬁ?““‘ﬁm’z DRAWN BY: SAR pace 1 of 1 ‘
R \




|
\
|
|
BORING RECORD
|
|
i OW SOIL GAS
‘ Z SAMPLE REMARKS
| CEOLOC. IDEPTH | | THOLOGIC DESCRIPTION 8o pou x 20
(FEET) o < S 2 4 5 8 1012 14 16 18 %
S} 5 E BACKGROUNO
a L(-}-‘] % & 2y OWM READING:
E N g ® |3 £ | soL _0.0_ peu
22|z 21zl S| ar _00_eem
GROUND SURFACE: 3797.5 © 3| ®lo
0 CLAYEY SANDY SILT: VERY FINE GRAINED L\ 0
—{ SAND, 10% CLAY, 10% SAND, 80% NS -]
SILT. UNCONSOLIDATED, DRY, 7.5 YR NN
— 7/4 PINK SM N 25 —
_ N 0.9 |
N 1|00 34
— AN NR 4.0 _]
N NS 5.0 ]
3 \o\ T 100 04/ 54 5
— ABUNDANT COBBLES AFTER 6.0' NG NR 65 —
1 ol P NS 2.0 -
Q)
| NI ] 317 W e |
RIXP
94 ] A E‘ NS -
. pAE Y 10.0
10 — COBBLEY SILTY SAND: 10% COBBLES. 9T o 10 —
0 20% SILT. 70% SAND, VERY FINE S 2 10.0 051105
—{ GRAINED SILICA SAND, SLIGHTLY MOIST, s Fl. NR 15 -
7.5 YR 7/4 PINK, UNCONSOLIDATED, M 4 "= o S 70
— DOLOMITE COBBLES ® ?l‘? ey Wy ) -]
S e 4o NS 5 ]
- PN —6——11—Fo.3~-13.o e D
14.0 ols-19 NS 140 ol
" [coBBLEY sanDY SILT: VERY FINE GRAINED RIS \\ 7 130 105 nas
15 —— SAND, SUGHTLY MOIST. 7.5 YR 7/4 PINK. Jo P 15 —
T 159 UNCONSOLIDATED, DOLOMITE COBBLES o™ 1ds P I~ NS
= a3y ~ .
ool . 01117 _
i ‘e 81375 7.1
17.7 = NS 17.H
] -
AUGER REFUSAL AT 17.7° ‘
"] GROUNDWATER NOT OBSERVED DURING
20 — ORILLING. 20 —
— —
BOREHOLE OVM READING: 19.0 PPM
25 = 25 —
- ]
30 30 —
35 35 —
— SPLIT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
= JOB NAME /NUMBER MARATHON,/91029
=]  STANDARD PENETRATION TEST _ LABORATORY TEST LOCANON
‘MD ] uNOISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-40 (MW—I 7)
— NR: NO RECOVERY
— WATER TABLE (24 HOURS
- ( ) NS: NOT SAMPLED DATE DRILLED 5/13/91 & 5/14/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK ORILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP |
TANT
ENWR@;&NL&RS?%L;‘?%:;’: CHECKED BY BJS \
NORM 408 Klj‘;x-mgs DRAWN BY: SAR paGE 1 oOF 1 i
|
|
\




BORING RECORD

OV SOIL GAS
GEOLOG. Z SAMPLE REMARKS
onT - {PEPTH | LITHOLOGIC DESCRIPTION L8106 bru x 23
=
FEET S< |9 2
( ) "o |- + . % o BACKGROUND
a & = g < | W OWM READING:
w X w > -
o v a Dix|o|r~]| sou 00 reu
= < < = S a
% 3 x % Sl WwWiw | ar _00 epu
GROUND SURFACE: 3793.5 © 3| ®|e
0 CLAYEY SILT: 10% CLAY, 90% SWT. N 0]
—{ LOW PLASTICITY, 10 YR 6/3 PALE NS -
BROWN, UNCONSOLIDATED, DRY N
N AN 25 7]
- sc N 1.2
\ 1S 37 .
— AN 4.0 —
5 — AN NS 50 5 —
N o |11
6.0 N 2 |00 6.1 —
GRAVELLY COBBLEY SILT: 10 YR 7/2 ok B2
—{ LIGHT GRAY, UNCONSOLIDATED, SU8- o|® NS -
ROUNDED, DOLOMITE GRAVEL AND COBBLEE, om |°% 23
— oRY °lok 30289 —
o b 8.5
9.0 -1 Lo NR 3.0 N
COBBLEY SANDY SILT: VERY FINE GRAIN Jap 4 {s50]'9
10 —— SAND. 10% COBBLES. 20% SAND, 70% 95 o 10.0 10 —
SILT, SLIGHTLY MOIST, 10 YR 7/2 LIGHT g 1. N NR 0.
—] GRAY, UNCONSOLIDATED, STRONG CON-— ol & N -
DENSATE ODOR <] ele N NS
-] oM oS N 12.0 ]
VERY MOIST AFTER 12.5' NEGS ~ [5]378]05/]12.5
134 7 1S \ NR 135 u
X138 == C1° 1S —=6=T40810.1913.6 o
— I - -lo
SN NS
15 — Nl 15.2 15 —
15.2
—{ AUGER REFUSAL AT 15.2° ~
—] GROUNDWATER OBSERVED DURING —
DRILLING. %
20 — i 20 —
— -
25 ] 25 —
—1 -
— —
30 30—
35 35 7]
==""1 sPUT-SPOON SAMPLER T—_—" WATER TABLE (TIME OF BORING)
JOB NAME /NUMBER MARATHON /91029
><Z]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T ] unNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—-41 (MW-18)
ST/ WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5-14-9N
DRILLING METHOD  HSA
ROBERTS/SCHORNICK ORILLED BY sH
& ASSOCIATES, INC. LOGGED BY WEP
B R O T GO TANTS CHECKED BY 8Js
A ANk 1Y S DRAWN BY: SAR PAGE 1 oOF




. z OV SO GAS SAMPLE REMARKS
CEOLOG-1DEPTH | (THOLOGIC DESCRIPTION =1 I e x40
(FEET) O « - Q
A 9 (_)J 2 [ 10 12 14 16 18 g ; BACKGROUND
Q c |z 513 W OVM READING:
= 0 o Q| =z 0.0
Loy < = 8 E soiL PPM
z2 4|« 22| W] ar _C0_ ppu
GROUND SURFACE: 3795.4 2 Qo 2l zlxlco
0 CLAYEY SILT: 10% CLAY, 90% SILT, N 0=
—1 10 YR 6/3 PALE BROWN, NS .
ORY, UNCONSOLIDATED NN
1 O 25 7
- sc N 1 oo |99, _
- \\ NR 40 -]
N NS
— 0
S SUGHTLY MOIST AFTER 5.0° \\ < 5 —]
6.0 A\ 2 199177 6s
COBBLEY CLAYEY SILT: 10% COBBLES, °p L NR 5.
— 10% CLAY, 80% SILT, 10 YR 6/3, NS NS _
PALE BROWN, SLIGHTLY MOIST, 0 73
—| UNCONSOLIDATED ov R cg\ 3 {00, B
_ e NR 3.0 ]
; 039
s NR
10-2{ c0gBLEY SANDY SILT: VERY FINE GRAINED) Jsle 19.5
T SAND, DOLOMITE COBBLES, 10 YR 7/1 VI NS -]
__| UGHT GRAY, DRY. UNCONSCLIDATED Ry P 12.0
ol T Y —
'23"CoBBLEY CLAYEY SWT: 10 YR 7/1 UGHT R Ixd® 5 124" 131
GRAY, DOLOMITE COBBLES, 10 YR 5/4 oM o R : -
_| YELLOW BROWN, SILTY CLAY BINDER, IS NS 14.0
MOIST, MOD. CONSOLIDATED SINE N j S
7 148 14.6 e 6 |344 152 ,
|=S====—{ 15 —— COBBLEY SANDY SILT: VERY FINE GRAIN BEYS - N5 —
SAND, DOLOMITE COBBLES, 10 YR 7/1 Ao N
167 ~{ UGHT GRAY, SATURATED, STRONG oM [aSs N NS -
167 CONDENSATE ODOR AT 17.0°, SATURATED ‘- [o N 17.0
= —{WITH 5 YR 3/1 VERY DARK GRAY, %P N eI TS m
17.3AVISCOUS MATERIAL, STRONG CONSENSATE - -
—looor ~—
QID —{AUGER REFUSAL AT 17.3' _
2() — GROUNOWATER ENCOUNTERED AT 14.8" 20 —
—| HEAVING SANDS AT T.D. 17.3' -
25 /] 25
30 — 30 —
35 35 —
[="] sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
[><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION / /
[T]  UNDISTURBED SAMPLE <~ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-42 (MW-19)
—————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/18/91
O ROBERTS/SCHORNICK R e e
DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
ENVROMENTAL CONSULTANTS cHECKED BY____BS
Mo SO, 7507 DRAWN BY: SAR pace 1 of 1




BN o st e et At —tAt g et - e

oW SOIL CAS
GEOLOG. Z SAMPLE REMARKS
UE,T DEPTH | LTHOLOGIC DESCRIPTION 8o o x 31
FEET o) S =4
( ) 9 § | 24 10 12 14 18 18 g E BACKGROUND
@ 8 (L-;,‘- % & lf, u OVM READING:
2% 2l 9 = | son 00 peu
EXS) % 2 z | G| AR _0.0 _ ppy
GROUND SURFACE: 3794.8 51 ¥|e
0 CLAYEY SILT: 10% CLAY, 90% SILT, N 0
—1 10 YR 6/3 PALE BROWN, DRY TO NS -
SLIGHTLY MOIST, NO PLASTICITY . NN
- N 06125 7]
— N L] 1 [609(0.9/7 3.1 _
6.0 4= 17 NR
—| COBBLEY SANDY SILT: 10 YR 7/3 VERY L1l LA 4.0 -
PALE BROWN, SLIGHTLY MOIST TO ORY, L' P NS
5 —— UNCONSOLIDATED, DOLOMITE COBBLES qo.F 5.0 5 —
TO APPROXIMATE 0.5 FEET DIA. AFTER Jé-° = 2 [ 2510 5.4
—| 60", CLAYEY SILT BINDER, SUGHTLY oM llstel TN NR 6.0 i
MOIST ol 7 3681 0.356.
7] Ak N
- e fo NS -
Sleo R
9.0 ST 9.0 —
COBBLEY SANDY SILT: VERY FINE GRAIN Yo { 451 P g,
10 ——{ SAND, 10 YR 8/2 WHITE, DRY, o 10 —
UNCONSOUDATED, DOLOMITE COBBLES, de
— MINOR DOLOMITE GRAVEL st NS -
M [L]'eY 12.0
7] : al o 57 1
MINOR CLAYEY SILT BINDER AFTER 12.0, arv[s s 113 0727h29
—{ SUGHTLY MOIST Risd® CNR 13.0 —
ok,
HEN NS 14,1
14.1 o) . v
15 —f AUGER REFUSAL AT 14.1 b g —
—1 GROUNDWATER NOT OBSERVED DURING -
BORING. ;
D i .
~ -
20 — 20—
25 — 25 —
—
30 =] 30 —
—
35 38 =
[="]  SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME /NUMBER MARATHON,/91029
[S><]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
(] UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—-43 (MW-20)
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
m - NS: NOT SAMPLED DATE DRILLED 5/16/91
ORILLNG METHOD HSA
ROBERTS /SCHORNICK ORILLED BY sH8
& ASSOCIATES, INC. LOGGED BY WEP
Mi
BNl SSUELTANTS HEcKeD BY__Bus
N et s 2072 DRAWN @Y: SAR PAGE 1 of 1




BORING RECORD

Qv SOIL GAS
GEOLOG. z SAMPLE REMARKS
CEOLOG-IDEPTH | | THOLOGIC DESCRIPTION 8o o x 2
FEET o< {89 g
( ) A O i 8 10 12 14 18 18 g & BACKG! o
L} e x
L 2 < | ® 8 = | sou 00 _rpeu
% a3 % % g W || amr _0.0  epu
GROUND SURFACE: 3796.1 3| *1e
0 SANDY CLAYEY SILT: VERY FINE GRAIN U\ 0
—| SAND, 10% SAND, 10% CLAY, 80% SILT, MO NS -
NO PLASTICITY, 7.5 YR 7/2 PINK GRAY, NN
—| DRY, MINOR CALICHE, UNCONSCLIDATED NN ]
AN 2.5
—{ SM \ \ v o 1.3 ]
NR 0 38
1 \\ . FNR 4.0 —
NN NS 5.0
5 — NRIR - 5 —
"IN 2 joo MV
—_ \{ . - —
8.5 A Sk 5
—| COBBLEY SANDY SILT: VERY FINE GRAIN S NS 190 —
SAND, 10 YR 7/2 LIGHT GRAY, DOLOMITE] _,g,;‘l 3 loo0(0.7]y7
—| COBBLES AND GRAVEL, DRY, UNCON- LS NS -
SOLIDATED 9 s
— o 5% 3.0 —~
GM S 4 [3.0(06 9.6
10— IR 10 —
b led®
—~ ol NS -
CIRL:
—| AFTER 12.0°, CALICHE CEMENTATION, 2170 12.0 _
MINOR SLIGHTLY MOIST, 7.5 YR 6/4 ol o 5 1760402
—] UGHT BROWN, CLAY BINDER <ap —
s 1% NS
— Sk 14.0 P
SUGHTLY MOIST AFTER 14.0° RS b § | 11 (99 . .
15 — . '?': NR 1 ' 15 —
SIS A\ -
b (e /® —
T I NS
— YIS 17 —
Olo D 1.5
18.0 e 71 —
SANDSTONE: VERY FINE GRAIN SIUCA | oo 1 o 18.
—{ HIGHLY WEATHERED AND FRACTURED, | .}« // s 19.0 ]
2.5 YR 7/4 PALE YELLOW, FRACTURE S A s l7 [
20 — IN FILLING WITH MOTTLED 7.5 YR S/4 | [ -] 20.1 20 —
20.44 BROWN SILTY CLAY, SUGHTLY MOIST N | [ ... O
= —| FRACTURE, MOIST IN SANDSTONE, | P CNR Lo L0 1594 —
21.20 [THIGHLY FRIABLE AND MOIST AFTER B .
—|20.0", AFTER 20.6' VERY HARD —
SANDSTONE ]
AUGER REFUSAL AT 20.7°
GROUNDWATER NOT ENCOUNTERED
25 — DURING BORING. 25 —
— -
30 /7 30 —
35 35 —
== SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
= JOB NAME/NUMBER MARATHON,/91029
><T]  STANDARD PENETRATION TEST |_  LABORATORY TEST LOCATION
] UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-44 (W—ZI) h
~———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/16/91
DRILUNG METHOD HSA
ROBERTS /SCHORNICK ORILLED BY sHa
& ASSOCIATES, INC. LOGGED 8Y WEP
VIRON| SUI
R W ROGINSaN > CHECKED BY 84S
MO  dag 12072 DRAWN BY: SAR pace_ 1 _or 1




GAS
GEOLOG. z o sot SAMPLE REMARKS
ot {PEPTH | LTHOLoGIC DESCRIPTION J8 e oo x 1.0
(FEET) S < |8 2 4 1012 14 18 18 2
n o o 3 &- BACKGROUND
w O x i g .«
8 b T % z g - OVM READING:
T v o S| X1 Q)+~ so 80 e
z 3 é Si=|d 5| am _00 _epu
GROUND SURFACE: 3797.5 2010 131 xio
0 COBBLEY SANOY SILT: VERY FINE GRAIN kL 0 —
| SAND, 10 YR 6/3 PALE BROWN, DRY, oé f; ]
UNCONSOUDATED, DOLOMITE COBBLES Y NS
—| AND GRAVEL, AFTER 3.0° 10 YR 7/2 M [<loldd
LIGHT GRAY, CALICHE CEMENTATION 2'-3’ ME 2.5 —1
| 47 5 = T—0.070.1 /7261
plee® NR 7]
4.0 25 4.0 —
COBBLEY SILTY SAND: 10% COBBLES, "o 1 2 lool2
5 —— 30% SILT, 60% SAND, VERY FINE TO LoP : 5.2 5 ~——
FINE SAND, 10 YR 8/3 VERY PALE Ja
—{ BROWN, DRY, DENSE oM ,.21; NS —
] -"’['5@ 7.0 ]
e 3 10005175
8.0 al il _
’ COBBLEY SANDY SILT: VERY FINE GRAIN o724 NS
—| SAND, 10 YR 7/4 VERY PALE BROWN, oS 9.0 |
SLIGHTLY MOIST, UNCONSOLIDATED, e 5 Y 300
1Q — DOLOMITE COBBLES b : 10.1 10 —
Q?Q y NR
— GM .m.ef & NS —]
AFTER 12.0' MINOR 7.5 YR 6/4 LIGHT (8T,
BROWN, MOIST CLAYEY SAND BINDER el 12.0 -
7 E'p'.u~ 5 {00107
- ald s —
i;‘é. NS a
— IR > — 14. _
15 *2{SIOY_CLAY: 407 SIT. 60% CLAY, LOW FERANY 6 |30 15.1 15 —
15.5 L PLASTICITY, STIFF, 10 YR S/4 YELLOW N N3 O I%,
15.6-1]| BROWN, MOIST, MINOR SUBROUNDED — WOLO. 700 55 ]
DOLOMITE GRAVEL
—]DOLOMITE: VERY HARD, MICROCRYSTALLIN —
10 YR 6/1 LIGHT GRAY TO GRAY, DRY
_] AUGER REFUSAL AT 15.6° _
__] GROUNDWATER NOT OBSERVED DURING | ]
20 BORING 20
— NO GROUNDWATER AfTER 24 HOURS —
— -
- —
23 25 —
b -
30 30 —
j —
35 35 —
== spur-sPoON SAMPLER T~ WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON,/91029
[><]  STANDARD PENETRATION TEST L. LABORATORY TEST LOCATION
[T  UNDISTURBED SAMPLE <+ PENETROMETER (TONS/sa. FT.) BORING NUMBER BH-45 (MW-22)
~———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/17/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSQCIATES, INC. LOGGED BY WEP
VIR INSULTANTS
ENN 0. . ROBINS o7 CHECKED 8Y BJS
om‘?“m: 3219“}&:1 2 DRAWN BY: SAR PAGE 1 OF 1




OW SOIL GAS
GEOLOG. -4 SAMPLE REM#
ONIT ?FEEF’ET: LITHOLOGIC DESCRIPTION .8 o pPM X 0.0 -
o «
A 9 :)J 2 4 012 14 38 18 g ?z_ BACKGRC
@ L[(’ % g @ 8 E | sou <
53|83 2128 m
GROUND SURFACE: 3792.4 31xc
0 CLAYEY SILT: 10% CLAY, 90% SILT, N
_] 10 YR 7/4 VERY PALE BROWN, DRY TO N Y
SUGHTLY MOIST, UNCONSOLIDATED, NO \l NS
—} PLASTICITY cL W
N 2.5
— 5
N 1 {00
— ) 4.0
45
5 ——] GRAVELLY SILT: 10 YR 8/3, VERY PALE e NS 5.0
BROWN, DRY TO SUGHTLY MOIST, SUB— M 12ls 00 1T
6.0 —L ROUNDED DOLOMITE GRAVEL TO 0.08' b 20 5.1
o | $3R NS i
D | u‘. -
COBBLEY SANDY SILT; VERY FINE GRAIN 4813 TS
_J] SAND, 10 YR 8/3 VERY PALE BROWN, sheis 3100
DRY SUGHTLY MOIST, UNCONSOLIDATED, oM lspd 8.5
_| DOMOMITE COBBLES, MINOR CALICHE “lats NS 3.0
CEMENTATION ik 5.0
10 — i 9.2 NR
10.8 S |Sd o 108
10.9—{1SANDY DOLOMITE: VERY FINE GRAIN Dol = bk 10
SAND, 10 YR 7/2 LIGHT GRAY, VERY
—{|HARD, DRY
| AUGER REFUSAL AT 10.9°
I GROUNDWATER NOT OBSERVED DURING g
15 BORING
NO GROUNDWATER AFTER 24 HOURS
20—
25—
—
30
35
=0 sur-spoon sweuek T WATR T (MMEOFRONS) | 05 NAME /NUMBER MARATHON,/910;
&
=<1 STANDARD PENETRATION TEST L LABORATORY TEST LOCATON
[T]  unosTursep sawpLe 4 PENETROMETER (TONS/sQ. FT.) BORING NUMBER BH-46 (W—23)
~———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/17/91
ORILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
DRSNS ecxeD BY__Bus
NW DRAWN BY: SAR pAGE 1 OF
A -]




OW SOIL GAS
z SAMPLE REMARKS
SE?TLOG. DEPTH LITHOLOGIC DESCRIPTION r g o pPM X _2.0
(FEET) o< |9 2 4 8 1012 14 18 18 S
%S Z | > BACKGROUND
ok Q a 2 5 OWM READING:
m w 9 x W Y ’
T (g 9(- S| ® 8 E | sou 0.0 peu
% a3 x % zld 5] e _0 Q0 _rru
GROUND SURFACE: 3791.0 3 2 S
0 CLAYEY SILT: 10% CLAY, 90% SILT, N 0 —
_] 10 YR 7/4 VERY PALE BROWN, NO NS -
PLASTICITY, DRY, UNCONSOUDATED N N N
NN A
- bl 1 13.0 3.5 —
B N 3 N KR 4.0
N NS so h
5 — N 3 5 =
| . \ > 2 (100 ¢, B
SLIGHTLY MOIST AFTER 6.0 N T
] NN NS 7.0 |
1.1
8.5 I COBBLEY SANGY SILT: VERY FINE GRAN SEE 3418 ) _
SAND, 10 YR 8/2 WHITE, DRY, SUB- GM o}b S \'\J NR 5
—J] ROUNDED DOLOMITE COBBLES AND MINOR o9, N NS 9.0 ]
9.5 |.GRAVEL, UNCONSOLIDATED CALICHE 9849 ~d, s 1ol
10 ——{|CEMENTATION AFTER 8.5’ c = L1 10 10 — |
10.8 | COBBLEY SILTY CLAY: 10% COBBLES, RN LT NS 109
11.0-fj30% SILT, 60% CLAY, MINOR CALICHE [f—DOLO: S=RUTO T O —
CEMENTATION, 10 YR 5/4 YELLOW
—1IBROWN, MOIST, DOLOMITE COBBLES, —
UNCONSOUDATED
SANDY DOLOMITE: VERY FINE GRAIN
—1| SILICA, 10 YR 7/1 UGHT GRAY, DRY P
13 =7 AUGER REFUSAL AT 11.0° 15 =
| GROUNDWATER NOT OBSERVED DURING ]
_| sorinG _
20 20—
25 — 25 =
. .
30 30 —
——t —
1 _
35 35 —
= SPUT—SPOON SAMPLER T WATER TABLE (TIME OF BORING)
= JOB NAME/NUMBER MARATHON,/91029
<] STANDARD PENETRATION TEST (L LABORATORY TEST LOCATION
[  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-47 (MW-24)
~T——  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/18/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
BNROMENTAL COULTNTS CHECKED BY___ s
N o R M 72072 DRAWN BY: SAR pAcE 1 oF 1




OVM SOIL GAS
= SAMPLE REMARKS
GEOLOG.1DEPTH | ||THOLOGIC DESCRIPTION 5 20
UNIT a4 F 8 PPM X >
(FEET) o< |9 2 4 6 10 12 14 18 18 >
n o £ > BACKGROUND
| e x| G
o x| = o u OW READING:
o un I oWl 2T
T v o =| X O~ | so 80 eeu
= < < Ol
% ol & 2 S| Y] ar 00  peu
GROUND SURFACE: 3784.7 © 31¥|e
0 CLAYEY SILT: 10% CLAY, 90% SWT, < 1Lk 0
1.0 —. 10 YR 7/3 VERY PALE BROWN, DRY, NS ]
|| UNCONSOLIDATED ojojo
— BONE B —
GRAVELLY SANDY SILT: 10 YR 8/3 VERY O’PO PO 2.5
_| PALE BROWN, DRY, UNCONSOLIDATED A0 i
: 690 1 ]0.0 36 — i
0.0,
_] oM b b NR 4.0 _
olo|o NS
5 — Q.. 5 2.0 5 —
N ¢lo|o 2 |00 F 6.0 —
©.0: NR 6.5 ‘
| olpio NS 7.0
SLIGHTLY MOIST AFTER 7.0° L B -]
h At Sy 3 |00
8.2 7] o[oje P~ NS > —
8.3 SANDY DOLOMITE: VERY FINE GRAIN —DOLO, —4—— T F—4—+23—0.148.34
—{ SAND, 10 YR 7/1 LIGHT GRAY, DRY, [ —
VERY HARD
10 — 10— |
—~] AUGER REFUSAL AT 8.3’ —
—1 GROUNDWATER NOT OBSERVED DURING -
BORING
- —
_] NO GROUNDWATER READING AFTER 24 s
HOURS
(SR 15 —
7] 7
- —
‘l]b — -
20— 20—
- -
- ]
25— 25—
—{ —]
50 30 —
— -
— —
35 35 =]
(=" sPUT-SPOON SAMPLER T WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[Z=<  sTANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[[] UNDISTURBED SAMPLE <+  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-—-48 (MW"25)
~—==—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
m = NS: NOT SAMPLED DATE DRILLED 5/18/91
DRILLING METHOD HSA
R OBER TS / S CH ORNI CK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
N RO M ROANST T CHECKED BY 8Js
R ROy 73072 DRAWN BY: SAR pace 1 oF 1




OW SOIl. GAS
GEOLOG. z SAMPLE REMARKS
ONIT G-IDEPTH | (|THOLOGIC DESCRIPTION L8| o oo x 28
(FEET) 5% S | 2ees nnmm 2
v O = > BACKGROUND
o O ol o o
UOJ & T W 5 L>u OWM READING:
[ros! & g 4 8 E soi: 0.0 pem
Z 1 x 21T w|g| ar 99 e
GROUND SURFACE: 3791.0 2 © 1o Zlzl¢|e
0 CLAYEY SANDY SILT: VERY FINE GRAIN LK 0™
—{ SILCA SAND, 10% CLAY, 10% SAND, ™ NS
807 SILT, 10 YR 8/4 VERY PALE 4K I
—| BROWN, DRY, NO PLASTICITY, UNCON- ct [N -
SOLIDATED, MINOR CALICHE RN — 2.5
] NN 1 ooy . 7]
4.0 N .0
COBBLEY SANDY SILT: VERY FINE GRAIN CRIN] .1 ]
5 —f SILCA SAND, 10 YR 8/3 VERY PALE o R 2 j00 5.1
BRQWN, CALICHE CEMENTATION, ORY TO Jaio 5
1 sueHTLY MoIST NNE NS |
ABUNDANT SUBROUNDED DOLOMITE id S 70
—| GRAVEL “llo . |
Rk 3 |00 9
— B To [ © 8.0 -
Tlaie,
| SYERI NS 9.0 ]
oo .G
Yo 4 {00
—_ Jop 10.
10 RHE 9.0 10 —
- lapd NS —
—{ AFTER 12.0°, MINOR MOIST 7.5 YR 5/4 M feS 12.0 _
BROWN, SILTY CLAY BINDER o212 s 1.1
] L la | 4.6 3.1 _
S NR 35
— SR RS 13 . —
‘D.'_' o 6 1.0
15 — b =) 35 15.0 15 —
EHNEN NR 15.6
— 9.
PAKSY ™ NS 7] |
—| SATURATION AFTER 17.0°, STRONG o N 17.0 -
v 17.68 CONDENSATE ODOR S N 7 [296[%%)159 |
G]D - 1 L‘: o9 N NR 18.5 ] |
o S2 NBR 132 =
2 LS{]SANDSTONE: VERY FINE GRAIN SILICA [ >5[ S [—8—T54610.1T719.5 "
SAND, 2.5 YR 7/2 LIGHT GRAY WITH 20
_1]2.5 YR 5/0 GRAY BANDS, VERY HARD _
|
- AUGER REFUSAL AT 19.5' — |
—| GROUNDWATER ENCOUNTERED DURING -]
BORING: 17.66'
25 25 —
30 30 —
35 35 =
(=1 sPUT-SPOON SAMPLER T=="-= WATER TABLE (TIME OF BORING) JOB NAME /NUMBER MAR |THON/91 029
[T><2]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T ]  UNDISTURBED SAMPLE -} PENETROMETER (TONS/sQ. FT.) BORING NUMBER BH-49 (MW—26)
T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
M - NS: NOT SAMPLED DATE DRILLED 5/18/91
DRILUNG METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOQCIATES, INC. LOGGED 8Y WEP
N T e TS CHECKED BY BJS
N o R 72072 DRAWN BY: SAR PAGE 1 of 1




1 BORING RECORD
GEOLOG. z 0w 0L GAS SAMPLE REMARKS
OO 10EPTH || 1HoL0GIS DESCRIPTION J8 g M X 1.0
(FEET) 5« |9 g
7 ) - 0 12 14 10 t§ E > RACKOROUNG
E|w x| B &
uDJ i F o th g OVM READING:
L 210 % 2 I E sac 0:0 ppu
Z 43| 2 Wiw | s 90 peu
GROUND SURFACE: 3788.0' il z % ®lao
e SANDGY SILT. VERY FINE GRAIN SAND, 10 T T 0 =
—| YR 6/4 LIGHT YELLOW BROWN, ORY, ' NS -
UNCONSOLDATED ™ .
m KNS 2.8 —
28 4 COBBLEY SANDY ilLT: VERY FINE GRAN 2] | L 107 P8/13.)
SILUCA SAND, 10 YR 8/2 WHITE, DRY, oM e ™ NR 4.0 _J
o5 | UNCONSOLIDATED, ABUNDANT OOLOMITE S )
i 153 ! T N NS 50
SILTY SAND: VERY FINE TO FINE SILICA aul P 7 [ pe/58 5
—| SAND, 20% SILT, 80% SAND, 10 YR §/2 ) A NR -
LT, YELLOW BROWN, SLIGHTLY MOIST, YRR A 1 8.5
—] UNCONSOLILATED oy | A |
RS Ry NS 75
8.3 — ‘*',|<r J |00 tt 3.8 —
1 COBBLEY SANDY SilLT; VERY FINE GRAIN CREIEN o)
SAND, 10 YR 7/ VERY PALE BROWN, 3P N NS 7]
10— ORY, UNGONSOLIDATED, DOLOMITE 3¢1° 10.0 —
COBBLES AND WIMOR SUBROUNDED NISE T 3¢ [04T10.4 10
GRAVEL R A |
oM IS // N§
= , L 1o 8] 41 12.3 =
_{ CALIGHE CEMENTATION AFTER 12.5' : 2 .,_K 5—10.090.2—H 2.5
3340 NS 7]
—| AFTER 15.5', SLIGHTLY MOIST 5 YR 5/4 'Q:v;.' \\l 140 _
5 —] RED BROWN, SILT/ CLAY BINDER E ‘f’o e 6 | 21 0.8 .
1 Q 4 6 N$ 18 2 15 -
18.0 39| ¥ 7 oIy HED _
—{AUGER REFUSAL Al 16.0' -
—{GROUNDWATER NO™ ENCOUNTERED DURING -
‘]D BORING.
20 20 —
~ —
— —
25 ~— 25 —
— —_
— o
30 ~ 30—
ﬁ -y
— -
35 35 —
(=] sPUT-SPOON SAMPUER Tal" WATER TABLE (TME OF BORING)
< JOB NaME/NUMBER MARATHON/91029
[S5=2]  STANOARD PENETRATION TEST [ LABGRATORY YEST LOCATON /
( ] UNDISTURSED SAMPLE -+ PENTTROMETER (TONS/Sd. F1.) BORING NUMBER BH=80 !W—37)
S WATER TABLE (2¢ HOURS) *Ri NG RECOVERY
ﬂb = Ng& NOT SAMPLED DATE DRILLED 5/19/9)
; DRILLING METHOD HSA
4 ’
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
ENVIRONMEITAL_CONSULTANTS CHECKED BY BJS
“Wq?‘i"“;.;ﬁ“‘g‘rzji’“ ;?Iwa’ 3072 DRAWN BY: SAR Page 1 or 1
S R




OW SOIL GAS
GEOLOG. =z SAMPLE REMARKS
ont - [PEPT 1 UTHOLOGIC DESCRIPTION = PPu X 0.5
(FEET). o< |9 2 4 e 10 12 14 18 18 4
n O = > BACKGROUND
Start: 07:40 ™ IS) e Q|
Stop: 09:35 o = =] Wbl < u OVM READING:
w a T L -
E92 % =| %[ 8|7 | sou 0.0 ppu
% o o % ; Wl 0| Ak _00 eeu
GROUND SURFACE: 3750.8 © o |06
0 CLAYEY SILT: BROWN, 10 YR 5/3, DRY, \ 1100 0™
- VERY LOW PLASITICY, 70% SILT, 30% cL \L ' 1.0 ]
15 CLAY
_| SANDSTONE: WHITE TO PALE YELLOW, P NS -
2.5 YR 8/2 TO 8/4, QUARTZOSE, FINE 2.3
-] GRAIN, WELL SORTED, FLAT BEDDED, sS 2 a0 1.1 ]
INTERBEDDED WITH MUDSTONE SEAMS, : 3.6
—4 0.5’ THICK, THINBEDDED NK 40 ]
3 13.5/05/14.5
S DOLOMITE: LIGHT BROWNISH GRAY, 10 YR T NR 5.5 S T
_16/2, MASSIVE, VERY HARD [ 1
DOLO. NS
7.0 [ - 0.0 gg |
| AUGER REFUSAL AT 7.0° o ’
GROUNDWATER NOT ENCOUNTERED DURING
1 BORING. 7
10 — 10 —
7] |
] . — !
15 — 15 —
20 20 — |
-— —
— - 1
25— 25 —]
30 =] 30 —
— ]
35 35 ™1
— SPUT—SPOON SAMPLER TS WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[E><]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
"7 uNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-51
—————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
d]b = NS: NOT SAMPLED DATE DRILLED 5/20/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY sHe
& ASSOCIATES, INC. LOGGED BY WEP
T
SIRCHEIA RSN ceokeD Y ___ s
N R R 72072 DRAWN BY: SAR PAGE 1 OF




OW SOIL GAS
GEQOLOG. z SAMPLE REMARKS
CEOLOG1DEPTH | | THOLOGIC DESCRIPTION 8o pPw X 15
(FEET) S « 9 2 4 6 10 12 14 18 18 %
0w O = > BACKGROUND
(]D Start: 10:05 A S x| 2| &
Stop: 12:50 o & T ‘5, mE-g - OWM READING:
@ (2 9(- s | ® 8 = | sow: 0.0 ppu
% a3 o % slwld AR 0.0 ppu
GROUND SURFACE: 3794.9 © 3ixie
0 CLAYEY SILT: UGHT YELLOWISH BROWN, N 1 |00 0
—{ 10 YR 6/4, DRY, VERY LOW PLASTICITY, A : 1.0 —
CALICHE DEPOSITS, 70% SILT, 30% CLAY N N NS
- AN 2.5 -
] NN 7.0 |
cw I 2 j4a0 35
n N NR %) —
N| N 1.0
N 300" s,
5 AR NR 55 5
6.0 M. —
BOULDERY—COBBLEY SILT: LIGHT YELLOWA Yo' NS
—1 ISH BROWN TO LIGHT BROWNISH GRAY, §o2 7.0 —
10 YR 6/2 TO 6/4, GRAVELLY, N 4 100 A
—{ POORLY SORTED, COBBLES/BOULDERS “lsle NR .
FROM 3 CM TO 0.5 M, ROUND, hd g NS 9.0
—{ DoLOMITE oM [al9]e 5 [00]0.57]9.4 ]
[ NR 10.0 —_—
10 =] 2ot 10
O.
— NS NS —
_ F Sl 12.0 ] |
°l°1° —5—+1.5-0.271 2.2
12.5 = NR 13.0
— CLAYEY-GRAVELLY SAND: BROWN, 7.5 O ™~ - —
YR 7/2, MOIST, VERY FINE TO FINE \Q-QO. ~ NS 160 A
—| QUARTZ, MANGANESE NODULES AR ~| Y -~
DOLOMITE PEBBLES FROM 0.5 TO 1 CM L NeN F 7 12461/ |15.0
15 = ROUND, 70% SAND, 20% CLAY, 10% \p\o e . 15
PEBBLES © 2B 15.5
— b e, t —
A NS 17.0
170 “NR SOR7TH -
qlb __|AUGER REFUSAL AT 17.0°
GROUNDWATER NOT ENCOUNTERED DURING
—] BORING. j
20 20 /]
25 = 25 ™
30 30 —
. n
— -]
35 35 —
—— SPUT~SPOON SAMPLER T— =" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON,/91029
[C><] STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
]  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-52 (MW-28)
"  WATER TABLE (24 HOURS) NR:  NO RECOVERY
. NS: NOT SAMPLED DATE DRILLED 5/20/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY MJL
SR SRR CHECKED BY_us
ORI 73072 DRAWN BY: SAR pace 1 oF 1




OVM SOIL GAS
GEOLOG. z SAMPLE REMARKS
CEOROC-[DEPTH | THOLOGIC DESCRIPTION L8 o PP X 0.1
(FEET) O < 9 2 4 6 1012 14 18 18 (29
v Q = > BACKGROUND
Start: 15:10 s |o || | 2| &
Stop: 16:20 o B T g 3 g - OWM READING:
T v a S| ¥| Q= sou 9.0 peu
= < < Ol a
S|k 2| S| Wi | AR _00 epu
GROUND SURFACE: 3792.0 © 3| %|o
O ™[ cLaver ST BROWN, 10 YR 5/5, DRY, N " 1 l1s ! 0]
—| VERY LOW PLASTICITY, VERY FINE QUARTZ N P 1.0 -
70% SILT, 10% CLAY, 20% SAND cL O | NS |
— \JT\ N /,/\4 25 1 !
1.0 NI F2—0.040.2/F2.74 |
BOULDERY—COBBLEY SILT: BROWN TO e NR
—| LIGHT BROWNISH GRAY, 10 YR 5/3 TO NS 4.0 - ‘
6/2. GRA/VELLY, POORLY SORTED, 4°0s 3 100105/ 45 |
—— COBBLES/BOULDERS FROM 5 CM TO s |, NR —
E 0.5 M, ROUND TO SUBROUND, ARSI 5.5 5
—| DOLOMITE Jleg -
i E NS
ol 1% 7.0 _
1 bie |9 4 loo 0
-] oM |lel : 8.0 ]
o[°48 NR 8.5
e NS 9.0
—{ CLAYEY FROM 9.0' TO 10.0°, SANDY/ “|ole, T —
GRAVELLY, BROWN TO STRONG BROWN, SNES s (0.0 .8
10 —=1 10 YR 5/4 TO 5/6, MOIST, LOW Qoo R L 10 —
PLASTICTTY, FINE TO VERY FINE QUARTZ o & 10.
- QO NS b
bie|®
—1 “Jole - ;%O _
12.3 TRR 27
—AUGER REFUSAL AT 12.3' —
—] GROUNDWATER NOT ENCOUNTERED DURING b
BORING.
15 — 15 —
_ -
20 ™ 20—
25 = 25—
o __J
— —
30 30 —
] _ |
] ] |
— ~ \
35 35 — .
SPUT-SPOCN SAMPLER T—_— WATER TABLE (TIME OF BORING)
— JOB NAME/NUMBER MARATHON,/91029
[==]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T]  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-53 (MW—ZQ)
T/  WATER TABLE (24 HOURS) NR:  NO RECOVERY _
m - NS: NOT SAMPLED DATE DRILLED 5/20/91
DRILLING METHOD HSA
ROBERTSZSCHORNICK ORILLED BY SHB
& ASSOQCIATES, INC. LOGGED BY MJL
BNROMENTA SR eneokeD oY___aus
N S R 2072 DRAWN BY: SAR PAGE 1 OF )




BORING RECORD

OV SOIL GAS
zZ SAMPLE REMARKS
SE?TLOG. DEPTH | LITHOLOGIC DESCRIPTION _8 o pPw x 2.0 —
(FEET) 2 S 3 z_ 4 1012 14 18 18 Z| > BACKGROUND
Start: 08:40 cl o vl Ol &
Stop: 09:50 8 b z ] 5 Lg - OWM READING:
@ 2 Q(— g x 8 E soi. 9.0 _ ppu
s & 2 S| Wiw| ar 00 eeu
GROUND SURFACE: 3786.0 2ix|6
0 CLAYEY SILT: BROWN TO BROWNISH O 1 o2 0]
— YELLOW, 10 YR 5/3 TO 5/4, DRy, \F N TN 10 —_
VERY LOW PLASTICITY, CALCHE DEPOSITS < ke NS
—| 707 SILT, 30% CLAY, VERY FINE N N~ _
QUARTZ N ~ 29
- ™ 2 |s2s)') -]
N e 3.6
—] N 4.
NN S 1.0 .
N 32.3 5
5 Q \\ r NR 5.5 3
— NN " ]
] N N 0 ]
7.5 1 4 1199197177
—~| COBBLEY SILT, BROWN TO LIGHT GRAY— NN NR pye -
ISH BROWN, 10 YR 5/2 TO 5/2, MOD. ko] i
~| WELL SORTED, COBBLES FROM 4 CM 10| gu |*Is]of -1 =594 —
10 CM, GRAVELLY, ROUND TO SUB- ocr-o .07
1Q — ROUND olo 10 —
10.5
~| DOLOMMTE: LIGHT GRAVISH BROWN, 10 L -
YR 6/2, MASSIVE, HARD ooto. | | NS 12.0
125 ] 1 FRR 0.0Ti2.1] 7]
] BORING TERMINATED AT 12.5° -
| GROUNDWATER NOT ENCOUNTERED DURING .-
BORING. —]
15— 15

20— 20 —
25— 25 —d
35 35 T
== —SPOON SAMPLER T—-— WATER TABLE (TIME OF BORING
T = (TWE OF 0N | JOB NAME/NUMBER MARATHON,/91029
<]  STANDARD PENETRATION TEST . LABORATORY TEST LOCATION
[T ]  UNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-54 (MW-’30)
————  WATER TABLE {24 HOURS) NR:  NQ RECOVERY
m - NS: NOT SAMPLED DATE DRILLED 5/21/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK ORILLED BY SHB
& ASSOCIATES, INC. LOGGED BY MJL
ENVIRONMENTAL_CONSULTANTS CHECKED BY 8Js
NORM?Nos‘iK‘SQTO?E?QS ron DRAWN BY: SAR page 1 oF 1




BORING RECORD

OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
o |PEPTH | LITHOLOGIC DESCRIPTION 8o pou X 2.0
(FEET) Ua) Z.() _O_, ¢ 8 10 12 14 18 18 % > BACKGROUND
Start: 13:20 v O - ol tr
Stop: 14:40 e = = Ol < w OWM READING:
w v X oWl =
T P = | & 8 | son 0.0 peu
= a
EXG| x 21 2| W|w | s 00 peu
GROUND SURFACE: 3788.7 31 %|06
O TCLAYEY SILT: BROWN TO VERY PALE D ' loo A 0]
— BROWN, 10 YR §/3 TO 7/4, VERY LOW N : 1.0 _l
PLASTICITY, CALICHE DEPOSITS, 70% SILT, O NS
—] 30% CLAY, VERY FINE QUARTZ \L N 5 s ]
] N T
N 2 |o.0 . —
- N NK LN}
N 11
o | N 3100 . 5
N \\ CNR 5.5
SUGHTLY MOIST BELOW 7.0’ \\ NS 0 ]
— AN . p—
MOIST FROM 9.0’ TO 9.5, GRAVELLY, NN 4 foo|")
—| DARK BROWN, 10 YR 4/3 NN R & —
N NS 3.0
— N - -—
9.5 '_0 o g 5 |0.01(0.7/3.7
10 — BOULDERY/COBBLEY SILT, DARK BROWN Yo'l NR o 10 —
TO LIGHT GRAYISH BROWN, 10 YR 4/3 g0 3
— TO 6/2, GRAVELLY, POORLY SORTED, ds S NS —
COBBLES/BOULDERS FROM 3.0 CM TO wlsle 12.0
— >20 CM, ROUND TO SUBROUND REC \ 5 T92 055 . —
—| CLAYEY FROM 12.0' TO 12.5', MOIST o3 K LR L3 —
RN, N NS 14.0
—| VERY HARD FROM 13.0' TO 14.07, MRS 5 TS —
CLAYEY FROM 14.0' TO 14.5', SATURATED ials N R T
15 =7 AT 16.71 dole i ‘ 15 =
oieda N
al® N NS —
16.96 F‘ e,
- AR N 12.0 -
17.4 -8 141.50.0.4 174
—JAUGER REFUSAL AT 17.4’ —
20 20 77
25 25 —
— o
30 30 —
— —
- .
35 35 =
= SPUT—SPOON SAMPLER "= WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[CZ=<]  STANDARD PENETRATION TEST [ . LABORATORY TEST LOCATION
[T uNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-55 (MW—31)
—T———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/21/91
ORILLING METHOD  HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY MJL
AR SIS CHECKED BY___Bus
NORMAN, QRLAHONA ¢ 73072 DRAWN BY: SAR paGE 1 oF 1




4 OiL GAS ,
ONIT LITHOLOGIC DESCRIPTION a2 8 g pu x 20 —
(FEET) O « ] 2 4 6 10 12 14 18 18 =
Stort: 11:15 v o = ; BACKGROUND
m Stop: 15:07 a % I ﬂi 5 g OV READING:
[ ‘é’ 9(' g x 8 E soi: 8.0 pru
Z 3 ™ 2| 2| W]w| ar _0.0 peuy
GROUND SURFACE: 3795.2 2070 Z131x|o
0 CONGLOMERATE: VERY PALE BROWN TO NN 0]
—{ UGHT GRAYISH BROWN, 10 YR 7/3 TO .0 .
6/2. LIMESTONE/DOLOMITE PEBBLES, °s o NS \
—{ COBBLES, BOULDERS, COBBLES/ o° e -
BOULDERS FROM 5 CM TO 2 M, ROUND 2 5% 2.5
~] TO SUBROUND, CARBONATE CEMENT, V2 ENR O0—F2.77 |
WEATHERED AT SURFACE, HARD a T NS
7 CNG. p =.° 4.0 _
R Q-.,.[ ;lR 1070414
— @,
S ° N g 5.0 s
] o © o
* o8, NS ]
Q8 7.0
-1 o S, L-2—t0 4 —
23 8N CNRF—2-2 £ 53
1 ©9 o N 1
85 s ~ NS
—{ BOULDERY-COBBLEY SILT: BROWN TO ol s \1\.\ 9.0 ]
LIGHT GRAYISH BROWN, 10 YR S/3 TO ;,og N\ 1.5
10 =1 6/2. GRAVELLY. POORLY SORTED, ols |8 3 470 10 —
COBBLES/BOULDERS FROM 4 CM TO ISk 10.8
—} 20 cM, ROUND TO SUBROUND, VERY 2rdd N -]
. Ci
_| FINE QuarTz o |olole 12.0 |
b lef© -NR 0.0412.4
— SN —
SR s :
] s lols 14. -
14.5 o B4l NR 0.0 |14
15 ] AUGER REFUSAL AT 14.5' 15 —
—| GROUNDWATER NOT OBSERVED DURING -
DRILLING.
— —
20 20—
- —
25— 25 —
30 = 30 =]
—1 —
— —
35 35 —
[C=="] sPUT-SPOON SAMPLER T-T"=" WATER TABLE (TIME OF BORING)
= JOB NAME/NUMBER MARATHON/91029
[5=<]  sTANDARD PENETRATION TEST | LABORATORY TEST LOCATION /
]  unoiSuRED samPLe - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-56 (MW-32)
=T WATER TABLE (24 HOURS) NR:  NO RECOVERY
m - NS: NOT SAMPLED DATE DRILLED 5/22/91
DRILLUNG METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY MJL
R Y- ROGINS N T CHECKED BY BJS
NORM AN, KON 2072 ORAWN BY: SAR PAGE 1 oOF 1




OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
ont - [PEPTH | LiTHoLOGIC DESCRIPTION =N ——
(FEET) o « - 2 4 10 12 14 18 18 (29
mv o = > BACKGROUND
Start: 07:30 T lo x| 2| E
Stop: 09:45 8 & I ey} C(.s Y OVM READING:
[ Z;) % g 84 8 E | sou 0.0 eeu
% 3 o ZZD g @S] Ak _0.0 epu
GROUND SURFACE: 3800.9 © 2|®|o
Q CLAYEY SILT: UGHT BROWN, 7.5 YR [ T loo 0]
—{ 6/4, DRY, VERY LOW PLASTICITY, VERY 4
FINE QUARTZ, CALICHE DEPQOSTS, 70% LN NS \
— SILT, 30% ClLAY o NN — 2.5 1
1 NN 210017/ 138 m
] NR 4.
—— \ —
4'5_ﬂ BOULDERY—COBBLEY SILT: LIGHT BROWN °\L S 3 0005/, |
- . oL ¥ * —
3 TO LIGHT BROWNISH GRAY, 7.5 YR 6/4 ol NR S S
—1 TO 10 YR 6/2, POORLY SORTED, Jale —
GRAVELLY, COBBLES/BOULDERY FROM NG NS
— 2 CM TO >15 CM, ROUND TO SUB- [N 7.0 —
ROUND 2’99 1.5
— s(%l2 4 0.0 85 —
S .
] ot NS 9.0 ]
ofdo S 11.5]g 9.5
10 — ORI LR 1o 10 —
.ap
— Svle —
SR NS
oM e lale 12.0
- 518% - -
] ; ;:K 6 {6.1 1:;,% ]
ol e NR 1 .
— Fig : \ NS 140 . _]
o Riq| e 0.27H1%4 ‘
15 = CLAYEY BELOW 17.5’, SANDY, FINE TO ble|o 15 —
MED. GRAIN QUARTZ, MOIST, VERY S o}°
—| STRONG HYDROCARBON ODCR R 2l \ NS -
. . ol |of 17.0 _
SATURATED BELOW 18.0°, HYDROCARBON S lela N T 12321087117 8
ODOR * ol N R ]
«]D 183 7] ool N NS 18.5
18.85_{) DOLOMITE: LIGHT GRAYISH BROWN, 10 [~ DOLO. > 933040154 8.63 —
YR 6/2, MASSIVE, HARD
20 7] AUGER REFUSAL AT 18.85' 20
| GROUNDWATER NOT OBSERVED DURING 7]
—{ DRILUNG. _
— —
| -
25— 25 —
30 30 —
— -
35 35 —
[="] sPUT-SPOON SAMPLER T-T— WATER TABLE (TIME OF BORING) JOB NAME /NUMBER MARATHON/QI 029
[C5<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[["]  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-57 (MW-332
—T——  WATER TABLE (24 HOURS) NR:  NO RECOVERY |
“l» . NS: NOT SAMPLED DATE DRILLED 5/23/91 |
DRILLNG METHOD HSA
ROBERTS/SCHORNICK ORILLED 8Y sHB
& ASSOCIATES, INC. LOGGED BY MJL
R O T OB At TS CHECKED BY BJS
N RSO 73072 DRAWN BY: SAR pace 1 oF 1




BORING RECORD

OWM SOIL GAS
GEOLOG. z SAMPLE REMARKS
SEOFOC-{DEPTH | (| THOLOGIC DESCRIPTION RN oru x 20 |
(FEET) g g S 2 46 8 101214 1818 e . SACKGROUND \
Start: 14:33  05/23/91 c 1o x| S5 |
Stop: 15:44 8 &% I o 5 W OWM READING: |
Resume:7:30  05/24/91 T @ a g | ol E | soe 00 pew ‘
Finish: 11:35 N Ola \
53|5 21 2| Y)W | ar _0.0  reu
GROUND SURFACE: 3803.7 © 31%|e
0 CLAYEY SILT; PALE BROWN TO BROWN, N T loo 0
—] 10 YR 5/3 70 6/3, DRY, VERY LOW N -
PLASTICITY, VERY FINE QUARTZ, CALICHE cL N
—{ DEPOSITS, 70% SILT, 30% CLAY NEN NS ’s |
27 _] — 7 10006/ 3.1 -]
BOULDERY—COBBLEY SILT: BROWN TO ol $ NR
— UGHT GRAYISH BROWN, 10 YR 5/3 10 2o ® 4.0 -
6/4, POORLY SORTED, COBBLES/ s le NR 0
5 —— BOULDERS FROM § CM TO > 50 CM, <lal® 5.0 5 —
ROUND TO SUBROUND, DOLOMITE WITH ol &
—{ CALICHE WEATHERING, GRAVELLY, e NS ]
_ ;,; ) 7.0 ]
HYDROCARBON OOOR FROM 9.0° TO * (o] 3 10005717
—{ 9.9’, DRY 2 z-s\\ NR 8.0 ]
Y NS
] g ol 9.0
STRONG HYDROCARBON ODOR SELOW - 121 >- 4 150.70.8 9.9
10 — 14.0°, VERY MOIST, SANDY, COARSE oS R : 10 _:J
GRAIN QUARTZ GM N / 10.5
] ol¢ ]S / NS 1
— =185 — 12,0 .
“ |3 ST S |00] / 13.0
“ aiole NR 135 o
N b 242 N NS 14.0 »
N N NR TR
15 — blela 15 —
B [o1°
- B oo \L\ NS -
N 7.0
o {o . —
7 b |o o \. 5 IO I7S
*lofe. / FNR S5 7.5 ]
o o

. ° 7 {298
“m 8.6 _| 18.6 | ]

AUGER REFUSAL AT 18.6'

20 777} GROUNDWATER NOT OBSERVED DURING 20
_{ ORILUNG. |
— —
30 —1 30 ]
— —
-] -
— -
- -
35 35 7
- TS = WATER T E OF
L] sur-sPoon suupuer T WATER TASLE (TWE OF BOWNS) | 0B NAME/NUMBER MARATHON,/91029
[Z><] sTANDARD PENETRATION TEST | _  LABORATORY TEST LOCATION
[TT]  unbISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-58 Im—34)
—— NR:  NO RECOVERY
‘lh - WATER TASLE (24 HOURS) NS: NOT SAMPLED DATE DRILLED 5/23/91 & 5/24/91
DRILLNG METHOD HSA
ROBERTS/SCHORNICK ORILLED BY sHB
& ASSOCIATES, INC. LOGGED 8Y MJL
R A R SaI AL TANTS CHECKED BY BJS
R 100 ek 11 ORAWN BY: SAR Pae 1 _oF 1




QW SOIL GAS
GEOLOG. z |- SAMPLE REMARKS
NI |PEPTH | LI THOLOGIC DESCRIPTION 8o PPM X _20
(FEET) 05) 5 8 2 4 8 10 12 14 18 18 (29 > BACKGROUN
Stort: 14:58 5/24/91 z O o ol OUNO
(m Stop: 08:45 5/25/91 o x|z Gl Ile OW READING:
L o | ¥ I
o 2 % s | x 8 = | so 8.0 pru
Zd |l 23| Wil w00 eru !
GROUND SURFACE: 3799.0 © 2| x|a a
0 CLAYEY SILT: LIGHT YELLOWISH BROWN, T oo o)
_] 10 YR 6/4, VERY FINE QUARTZ, DRY, : 1.0 |
LOW PLASTICITY, CALICHE DEPOSITS, e NN
_| 707 suT, 307% ctar NS ]
[ 0 2.3 |
28— CTAVEY SILT. DUSKY VELLOW (5 YR 6/4) C 21091 s -]
DRY, LOOSE, VERY SLIGHTLY PLASTIC, ML NR L0
~T110%_CLAY, 70% SILT [ N T N
5 —— CLAYEY SILT: LIGHT BROWN (5 YR 6/4) N4 3 0.0 5 1 5 —
SUGHTLY PLASTIC, 30% CLAY, CALICHE R 551
—| DEPOSITS 25%, 45% SILT DRY cL N _
. NN NS
7.5 7
8.0 N .5 _
CLAYEY SILT: LIGHT BROWN (7.5 YR LN 4 148
— 6/4), FIRM, 30% CLAY, SLIGHTLY K 9.0 —
PLASTIC, FRIABLE, DRY LN 0.8 i
10 — cL 5|16 0
NN 10.5 !
11.0
GRAVEL AND COBBLES IN CLAYEY SILT: NES NS ]
_| 50% COARSE, 50% FINE, GRAVEL FINE NN |
TO COARSE, 5 TO 75MM, SEGMENTS OF \°~Q 12.9
—{ COBBLES SIZE UNKNOWN, CLAYEY SILT, RN 6 (70> -
PINKISH GRAY (7.5 YR 7/2), LOOSE, oM RRlel . 13.4
— DRY, VERY LOW PLASTIC, COBBLES AND NEN NR 14.0 « —
14.5 GRAVEL, WELL ROUNDED, POORLY SORTEQD i N 7 146.710.7/114.7 .
15 —|00LOMITE, GRAY LIMESTONE oot 3 15 —
GRAVEL AND COBBLES: COARSE GRAVEL 2% 5 N AR 13.5
—] 25-75MM, COBBLES POSSIBLE TO R N -
16.84 BOULDER SIZE, DECREASING CLAYEY SILT| OM [ & ¢ \\ NS
—1 7O 20% LIMESTONE FACTION TYPICALLY <o d N 17.5 I
LIGHT BROWNISH GRAY (2.5 YR 6/2), ice T e To S50
] FAR ODOR OF HYDROCARBON AT 14.5°, NS N : -]
18.9 VERY SLIGHTLY MOIST, 30% GS GRAVEL, : R 18.9
—1]50% COBBLES, SATURATED WITH -
20 —{| HYDROCARBONS 20 —
—| HSA REFUSAL AT 18.9’ ~
__| BEDROCK LIGHT BROWNISH GRAY,
DOLOMITE, LMESTONE, DENSE m
-] (10 YR 8/2)
1
— -
25 = 25
— -
— ]
- -
30 30 —]
_ -
35 35 T
[=="7] SPUT-SPOON SAMPLER T2 WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
[C><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION / /
[T"1  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-59 (M-W—35)
~T———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED S5/24/91 T0 5/25/91
DRILLNG METHOD HSA/SS
ROBERTS /SCHORNICK ORILLED BY SHB
& ASSOCIATES, INC. LOGGED BY GHR
SR SNSRI CHECKED 5Y___BuS
NN S O 72072 DRAWN BY: SAR page 1 oF 1




OWM SOIL GAS I
GEOLOG. z SAMPLE REMARKS
CEOLOG-IDEPTH | | 7THOLOGIC DESCRIPTION _8 o e x _30
(FEET) o< |9 2 4 10 12 14 18 18 ‘29
w o — > BACKGROUND
Start: 09:10 - | o x|l Q)&
Stop: 10:50 o= | = oSy OV READING:
w o I o W
T = %8 E | soe 0.0 peu
% 3 «© % S|l w| o AR _ 0.0 ppu ;
GROUND SURFACE: 3795.5 © 3l®|° v
O T T'SILT: BROWN (7.5 YR 5/3), LOOSE 1 o0 0]
—{ NO PLASTICITY, DRY 0 ]
ML NS
- 2.5 -
2.7 | ~ 2 0.0 1.3
CLAYEY SILT: LIGHT BROWN , : 38 -
_1 (7.5 YR 6/4) SLIGHTLY PLASTIC, DRY, N -
10% CLAY, SOME CAUCHE DEPOSITS, 1.5 1
90% SILT, LOOSE X 3 |oo
5 ML \ 55 S ‘
_ NN J
. LN NS
7.8 _| A oy ]
CLAYEY SILT: UGHT BROWN, (7.5 YR 6/4} N 4 0.0
_] AND PINK (7.5 YT 7/3), SLIGHTLY cL : \ 9.0
9.3 T LPLASTIC, FIRM, DRY, 25% CLAY, 20% 3 ]
10 ___lleLay oerosms N 5 0.0 103 10 —
SILTY CLAY: BROWN (7.5 YR 5/3), 20% NN NR 105
—1 SILT, 5% CALICHE DEPOSITS, SLIGHTLY cL —
PLASTIC, HARD, DRY, SUGHTLY MOIST NN NS
—] AT 12.5' TO 12.9°, NO ODOR 12.5 -
12.95 12.9 03
—SILTY GRAVEL: LIGHT BROWN (7.5, o Pl 8 |0.0 13.4 —
YR 6/4), GRAVELS, COARSE WTH SOME QL' ~~t—{ NR 14.0 _
14.0—pFNE 5 MM TO 30 MM, SLIGHTLY MOIST, =S ™ 5 Ti30 05155 T
POORLY SORTED, HYDROCARBON o s R Lf
1S ~]ISATURATION BELOW 13.4' oS0 NR 15.5 15 —
—| SANDY GRAVEL: DARK GRAY (7.5 YR 4/0) 3.8 / ]
SATURATED, SAND 10%, COARSE GRAINED,| gp |--'i'a NS
—| SUBANG., GRAVEL FINE TO COARSE 10~ 220y ]
50 MM, STRONG HYDROCARBON ODOR, o 29 17.5
—| POORLY GRADED, LARGER GRAVEL WELL .59 8 | 388 -]
ROUNDED 8,2 N 8.5
RS N RS 3.0 -
19.2 - A I~ SRS 03119,
13.3 ) BEDROCK, LIMESTONE, BROWN, DOLOMITE,[f— DOLG.
20 —DENSE, HARD, WEATHERED GRAY ON 20 —
SURFACES
HSA REFUSAL AT 19.3' I
30 = 30 —
- —
— —
- —
35 35 —
[[=="] SPUT-SPOON SAMPLER TZZ" WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
[C><]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
(]  UNDISTURBED SAMPLE -} PENETROMETER (TONS/sQ. FT.) BORING NUMBER BH~60 (”—37)
————  WATER TABLE (24 HOURS) NR:  HO RECOVERY
= NS:  NOT SAMPLED DATE DRILLED 5/28/91
DRILLNG METHOD HSA/SS
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSQCIATES, INC. LOGGED BY GHR
€Ol
SRR SRS cwecD BY___8is
RSO 72072 DRAWN BY: SAR pacE 1 oF 1




WELL COMPLETION RECORD
z
(FEET) 2= 9 w
. S [ LOCKING STEEL
NOTE: SEE BORING RECORD ¢ 83 FOR MORE | o 2| 2
‘]D DETAILED LITHOLOGC DESCRIPTION & Bz § S| g CAP PROTECTOR
; < é E Ty :z CASING DATUM: 381587
So z
 —~—|GROUND SURFACE: 301380 e LTS WELP HOLE o —
CLAYEY sILT: RETE
— ML \l\w\ ! .0 oo PAD -
s _| 2
saNosTONE: e 7]
] SAND- | 3 N
STONE |00 R | CEMENT/BENTOMTE
oo s T GROUT MIX ]
{() =] SANDY DOLOMITE: anoY — 1g —
- poLo. |2~ 6 8° PVC CONDUCTOR -
130 p——— 2 —— CASING :
T SANOSTONE: SAND= |« a ~ :
staNe |00
7o 1L " }...lo 5/8° GOREMOLE 7
_| COLOMITE = SANDY COLOMITE: oL, & _
20 il 10
— L0, [ —
21.0 n 20
—~{ =anosvone: 1 b -
— SAND= |--""] 12 ]
] STONE [.."."] 13
i Sl 4
''''''''' 15 v
o+ 1
savosToN& | [ 18]6e # PVC RISER 30
e 17fee i
I S AR SRR VOLGLAY PURE GOLD
- e 18 cc mwT HIX ]
QID _. RReAL] (5
SAND- |-+ - ]
STONE ... 201GC 39.26
o= [T Py SODIUM_ BENTONMTE 40—
- . s2.48ld 4 LLETS -
‘5“9 — v.|,. ..-'- —
= - M3 8-20 sitea savo Pack ]
A
] L 4+=1~.020 SLOT PVC SCREEN .
50 = S 50 —
53.0 R . N
— __E__ 7 St
- N B4 sump ]
56.0 —
BORING TERMINATED AT 56.0'
.:} NOTE: —
60 SEE LOG BH—87 FOR MORE IN=DEFTH 60
—1{ DESCRIPTION, —
- 4
w— = ‘
70 70 =
SPLIT~SPOON SAMPLER T TT WATER TABLE (TME OF BORING)
== = JOB NAME/NUMBER  MARATHON/91029
==1] sTAN0ARD PENGTRATION TEST L LABORATORY TEST LOCATION
[T uNoisTummen sampie - PENETROMETER (TONS/SQ, FT.) BORING NUMBER MW-81 (BH—-B?)
——  WATER TABLE (3¢ HOVRS) NR: HO RECOVERY
- NS:  NOT SAWPLED DATE DRILLED 7/12/91
ORILUNG METHOD AIR HAMMER
ROBERTS /SCHORNICK DRILLED 8Y _BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED BY _ MJL
700 ‘W, —
m«wmn DRAWN BY: SAR paze 1 oF 1




BORING RECORD
OWI SOIL CAS
a , z SAMPLE REMARKS
CErrC% PEPTH [ LitHoLogic DESCRIPTION _8 o pou x 47
(FEET) 5« |9 4 12 14 18 14 Czo
n o = > BACKOROUND
Stert: 14:30 c © S| &
Stop: 17:00 8z | F B2y O ReADiNG:
il B Y S| E S| E | s 00 pru
£ - | x =) W | am 90 e
CROUND SURFACE: 3795.4 2Y 1o 2 g ®|a
0 SILT: BROWN (7.8 YR 5/3), LOOSE, NO ) 07
! PLASTICITY, ORY -
| ML NS
. 2.3 ]
e _ NEY ST PACE RED RE/3 ‘ 2 |00, 40 2
R FoTV\ LT PAL: RED (10 Y ,
A S NN T -
— FIRM, LE, DRY, G —_
5 PINKISH WHITE (5 YR 8/2) BELOW A MR 5.5 S
— +0 NN -
] b N he 7.8 -]
78 o SILTY GRAVELLY SAND: PINKISH WHITE ofiaflat + 10,0 0.8 5 -
ss YR 8/2), LOOSE, ANGULAR, FINE oM X 4
| GRAINED, DitY, 30% SILT, 15% GRAVEL 010 NR - 9.0 ] :
8.5 gl 5 oo ¥ |
—CLAYEY SILT: BROWN (7.5 YR 5/4), 25% 2 ]
10 TcLay, TRAGE CaLICKE (ozposrrs,/szm, N, R 10.5 10 = |
_JL0OSE, DRY ML _J
\\ N NS
12,3 = 3 12,5 -
| CLAYEY GRAVEL AND POSS. COBBLES: . ' ]
LT. BROWN (7.2 YR 8/s), CLAY 28%, V. e n\g:% “‘“-q-m_ 6 100
_ISUGKTLY PLASTIG, Mulsi, NU_ QUOK, ¥ ~ 14.0 .
14.3 RAVEL 50%, GRAY (7.5 YR N 5/0), 7 1835 [0.8
15 ——|COARSE ANDI FINE 5-40 MM [ Jop " oy 15 —
SILTY GRAVEL AND COBBLES: SILT 10X, d % 15.8
~~{GRAVEL 80X, COBHLES 40%, WELL ROUND} r-4he % -
€D SOME GREASY DARK GRAY SUB-— cP ] N$
—{STANCES ON GHAVEL SURFACES (7.5 YR B 340 % 9.8 ~
17.8 N 4/0) STRONG HYDROCARBON ODOR, L FREACT D6 R]
ﬂD —wa WEATH. -.--....-. r“‘/ Ns —
19.2 =i WEATHERED SANDSTONE: LIGHT BROWN I AR I 18.0 _
18§ 87'5 YR 8/3), V. sINE GRAINED, POORLYr{— ] 4 9 130 105119
20 —] SEMENTED, FRUABLE. ODOR. WET. SOME Y ‘ 20 —
—J SILTY SANDSTONE: UGHT GRAY (2.5 YR - !
N BE/O). CALCAIREIUS CEMENT, VERY |
-~ AINE GRAINED, WET, SOFT, POORLY - 1
CEMENT, FRIABLE |
] |
|
—] HSA REFUSAL AT 19,5° - j
25 ' 25 — !
|
- - |
e -
30 = 30 —
7 7
5—1 L
35 35
(Z="7]  seuT-£POON SANPLER T2 WATER TABLE (TIME OF DORING
= ¢ " |JoB NAME/NUMBER MARATHON,/91029
C==3] $'ANDARD PENCTRATION TESY L LABORATORY TEST LOGATION
{(—] unoistussed samrie <~ PENETROMETER (TONS/$4. PT.) BORING NUMBER BH-62 (HW—SO)
i WATER TABLE (24 MOURS) R:  NO RECOVERY
“ID s NS NOT SAMPLED DATE DRILLED $/22/91
> DRILLING METHOD HSA/SS
ROBERTS/SCHORNICK ORILLED 8Y SHB
& AGSOCIATES, INC. LOGGED BY GHR
ENVROMMEN ,-'}m ANTS CHECKED BY BJS
NORi A, SR STOMA , 73072 DRAWN 8Y: SAR PaGE 1 _oF 1 ‘




I
GEOLOG. =z OW SOIL GAS SAMPLE REMARKS |
onit - |PEPTH | LTHOLOGIC DESCRIPTION 2o PPu x _0.0 |
(FEET) o< |9 I 10 12 14 16 18 e |
NS = > BACKGROUND ‘
Stort: 08:40 = | o x| 2 &
Stop: 10:40 o = = ol < o OVM READING:
o n | I W
@ <</<7 % S| ® 8 E—:_ so: 9.0 pru
% 3 g % g Wl o | ar _0.0  epm
GROUND SURFACE: 3801.2 3l1x|e ;
0 SILT: PINKISH GRAY (7.5 YR 7/2), 100 0] |
__| LoosE, DRY : 1.0 ]
B ML NS
2.5 7
3.0 1.5 | |
CLAYEY SILT: LIGHT BROWN (7.5 YR 6/4) N 2 |00 \
_| 20% CLAY, 10% CALICHE DEPOSITS, VERY > 40 _] |
SLIGHTLY PLASTIC, FRIABLE TO LOOSE NN 3 oo |10
5 —— GRADING TO PINKISH WHITE (7.5 YR 5.0 5 —
8/2) AT 7.0', DRY LN NR 5.5
_ ML NS
1.5 ] :
] NEN 0.0 05 [8.0 _ 1
0y — NN NS 9.0 _
2 SANDSTONE: VERY PALE BROWN (10 YR R —5-70.070.279.27
10 —8/3). VERY FINE GRAINED, SILTY, CALC. 77 10 —
CEMENT, MOD. CEMENTED, FRIABLE, NS
—|ORY. poLo. 3
DOLOMITE: LIGHT BROWNISH GRAY (10 </ 12.0
12.1 THYR §/2), DENSE, HARD, DRY l F6+0.0+0.1 2. 19 . \
] HSA REFUSAL AT 12.1° -] J
] o |
15 7] 15 — |
|
20 20 ] !
po —
25 — 25 —
30 — 30 =
35 35 ]
[="] sPUT-SPOON SAMPLER == WATER TABLE (TIME OF BORING)
= JOB NAME/NUMBER MARATHON,/91029
[><Z] STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
[T unDisTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-63 (MW—40)
"=~  WATER TABLE (24 HOURS) NR:  NO RECOVERY
(l]b P NS: NOT SAMPLED DATE DRILLED 5/28/91
DRILLNG METHOD HSA
ROBERTS /SCHORNICK DRILLED BY sH8
& ASSOCIATES, INC. LOGGED BY GHR
SO ARSI cHecKeD BY___ais
N O S R TON A 73072 DRAWN BY: SAR pace 1 oF 1




OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
UEJIT DEPTH | LiTHOLOGIC DESCRIPTION _S o pPu x _35
FEET S« |9 g
m ( ) & 9 ] 2_4% 6 10 12 14 18 18 g E BACKGROUND
ok € Elaiw OWM READING:
w0 X o | > T
T i’(’ % = | ® 8 E soi: 0.0 ppu
e % 2 Syl ar 00 ey
GROUND SURFACE: 3797.3 3l ¥|oe
O ™T'SiT: WeAK RED (2.5 YR 5,2), LOOSE, 1 oo 0™
—{ orY 1.0 ]
| ML NS _
2.5
28 _] 13
SILTY CLAY: REDDISH BROWN (5 YR 5/3) l\ 2 |oo —
25% SILT, 15% CALICHE DEPOSITS, FIRM, | oL . 18
7 |FRIBLE, ORY N N Tz 0 -
g’ ——SILTY CLAY: PINK (7.5 YR 7/3), 20% |\ 3 j00 50 s —
SILT, 30% CALICHE DEPOSITS. FIRM, R X
—{ FRIABLE, DRY _
cL NS |
n ! 7.5 n
— \ 135 _
8.5 ' 4 oo
—| CLAYEY GRAVEL AND COBBLES: GRAVEL {00 o —
IS DOLOMITIC, LIMESTONE GRAY (5 YR ;0 8\ 5100100
10 = 5/1), DENSE. 607% GRAVEL, 10% 53 - 190 10 —
COBBLES, 30% CLAY, CLAY IS LIGHT 3 £ -
— BROWN (9.5 YR 6/3) DRY " 0,03 —
] € 3ox NS 1
RN 12,5 :
- 0Q 6]0.0|"C - —
] Koy NR 140 ¢
Q. 0.8
14.5 7148155,
15.03 | s CLAYEY GRAVEL AND COBBLES: AS ABOVE ool I ~ 15
BUT SATURATED BELOW 14.5' WITH S>3 g NR 15.5
—| STRONG HYDROCARBON ODOR o §\5°< N _
AN ~ NS
- ° o N 17 -
\ob\ I~
18.0 D»| & |685(08/],4 3 _
SILTY SANDSTONE: OLVE GRAY (5 YR 1} P -
—15/2), VERY SOFT, VERY FINE GRAINED, s » NR 19.0 - |
VERY POORLY CEMENTED, VERY FINELY SO % 3 [40710.5 [19.5
() —{BEDDED. SATURATED, STRONG HYDRO- SILTY L 4 20 —
CARBON ODOR SAND g
. STONE l[ NS -
- [t —
222 _[POSSIBLY DOLOMITE BELOW 22.8', VERY | DOLO. [T 11" R -
25 HSA REFUSAL AT 23.0° 95
30 30 —
n N i
35 35 = :
[="7  sPUT-SPOON SAMPLER "= WATER TABLE (TIME OF BORING) ‘
JOB NAME/NUMBER MARATHON/91029
[C><] STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
]  UNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-64 (MW—41)
—-——  WATER TABLE (24 HOURS) NR: NO RECOVERY
. NS: NOT SAMPLED DATE DRILLED 5/28/91
DRILLING METHOD HSA/SS
ROBERTS/SCHORNICK DRILLED BY SHB 1
& ASSOCIATES, INC. LOGGED BY GHR ‘
BNVRORBYTAL CoRaTANTS CHECKED BY___Bis
NORM .S:LAHBMA 73072 DRAWN BY: SAR pACE 1 OF 3




W SOIL GAS
GEOLOG. z 0 SAMPLE REMARKS
onir - |PEPTH | LITHOLOGIC DESCRIPTION 8o PP X 1.0
FEET o) S 2
( ) a é i} 2 4 & 10 12 14 18 18 % E BACKGROUND
= = % & Iy OWM READING:
W @©
s gg % S| ® 8 & | so 0.0 ppu
% o o 212y G 1 ar 0.0 epu
CROUND SURFACE: 3802.7 e 3l®|e
O ™1SI7: BROWN (7.5 YR 5/4), LOOSE, DRY [ 1100 ¢
' 1.0 -
N ML NS -
2.5
2.8 T3
CLAYEY SILT: PINK (7.5 YR 7/3), 25% 2 |00 ]
_| CLAY, SUGHTLY LOOSE, ORY, VERY ML 4.0
8 SLIGHTLY PLASTIC 1.0 ]
S —] CLAYEY SILT: PINKISH WHITE (5 YR 8/2), 3 100 2.0 5 —
LOOSE, DRY 25% CLAY, CONTAINS TRACE NR 2.2
—| OF GRAVEL ML —
] NS
7.5 75 1
_ | SANDSTONE: FINKISH GRAY (7.5 YR 7/2)] SILTY T0.040.2F7.1 _
POORLY CEMENTED, CALICHE DEPOSITS, | SAND NS
9.0 —1 FRIABLE, DRY. VERY FINE GRAINED, STONE 9.0 _]
|SILTY, DRY T o0ias
10 ——1 SANDSTONE: VERY SILTY UGHT GRAY NS 105 10 —
(5 YR 7/1). HARD, FRIABLE, VERY AT RATNY
—| FINE GRAINED, FAIRLY WELL CEMENTED, SAND — 61-6.62.0.9410. —
~ BEDDED 12.5 N
] =T B0 112.6 ]
NS .
14.0 14.0 —
SANDSTONE: BROWN (7.5 YR 5/2), —8-T3.370.2114.2
15 ——| SUGHTLY DOLOMITIC, CALCAREOUS 15 —
CEMENT, FAIRLY WELL CEMENTED, NS
—| HARD, VERY SUGHTLY FRIABLE, DRY -
17.0
- SRR WATREIE AT ]
SAND
— STONE NS ]
. 19.0 -
10 [0.0
20— 20—
— NS _
22,0 22.0 -
_| HSA REFUSAL AT 22.0°
25— 25—
-~ —
— —
- -
30 — 30 =
— T
35 33 =]
[=="] SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING) JOB NAME /NUMBER MRATIION/Ql 029
=<1 sTANDARD PENETRATION TEST | LABORATORY TEST LOCATION
]  uNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-65 (MW-42)
“T"——  WATER TABLE {24 HOURS) NR:  NO RECOVERY
- NS:  NOT SAMPLED DATE DRILLED 5/30/91
DRILLING METHOD HSA/SS
ROBERTS/SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY GHR
SR SIS HECKED BY___Bs
NORMAN, ¢ gxwggﬁl o /3072 DRAWN BY: SAR pace 1 of 1




OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
onir - |PEPTH | LITHOLOGIC DESCRIPTION = T
(FEET > S Q
) A S = 2 8 10 12 14 16 18 % E BACKGROUND
w O o
ol = < ]
[l 25| & B 5|5z | mme
o s = | so 90 eeu
= <« < O
24 21 S| Wlw| ar _00_ epu
GROUND SURFACE: 3800.1 © 2| ®|e
Y SILT: LIGHT BROWN (7.5 YR 6/4), T oo 0 ]
_|Loose, pRY : 1.0 _
B ML NS
2.5 ]
3.0 2 loo 1.2 _
CLAYEY SILT: BROWN (7.5 YR 5/4), FIRM, :
__| FRIABLE. 20% CLAY, 10% CAUCHE \ 4.0 |
DEPOSITS, DRY, NO PLASTICITY me N 5 loo '3 ]
5 L N 5.5 5
6.0 ] ‘
SILT, GRAVEL AND COBBLES: 207% SILT, F 0°0° NS
_{ 60% GRAVEL COARSE TO FINE 10-40MM, %lgld _
TRACE POSSIBLE COBBLES, DRY, LOOSE, 7.5
—{ GRAVEL, SLIGHTLY DOLOCITIC LIMESTONE " 9°0°1 ~ 4—70.0+0.2-17.77 —
AND CHERTY LIMESTONE, VUGULAR IN il NS
_J PART, SILT PINKISH WHITE ( 5 Y R 8/2) 00 - 9.0 —
o $op. s oo}
10 — 0 oo 10.1 10 —1
15% CLAY IN MATRIX AT 14.5'-18.5' NR 10
12
] 5 10.0]0.5 [13.0
oM NS —
- 140 n
[ Y
15 — 7100/ o
~ . 1S
—| WET AT 17.7° I~ NS -
N
1770 —| STRONG HYDROCARBON ODOR AND DARK ~ 17.0] |
' COLOR (BLACK) AT 17.7°-19.4' g 781 |
] 18, —
‘I]D — NS 19.0 -
19.4 9 (826 | 0.6119.6
20 — SANDSTONE: 2.5 YR 5/4, LIGHT OLIVE 20 —
BROWN, VERY FINE GRAIN, MODERATELY A
—|HARD, HYDROCARBON ODOR ss // NS -
. // 22.0
22.4 o 10 | 246 (0.4 [22.4 —
— HSA REFUSAL AT 22.4' —
25 — 25 i
30 /1 30 —
;
35 35 =
— SPUT—SPOON SAMPLER T=T—=" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[5<]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[T UNDISTURBED SAMPLE ~+ PENETROMETER (TONS/sQ. FT.) BORING NUMBER BH-66 (MW—43)
—————  WATER TABLE (24 HOURS) NR: NO RECOVERY
«]D = NS: NOT SAMPLED DATE DRILLED 5/31/91
DRILLING METHOD HSA/SS
ROBERTS/SCHORNICK DRILLED 8Y SHB
& ASSOCIATES, INC. LOGGED BY JMB
T SULTANTS
TR V. ROBINSON CHECKED BY 8Js
p oA 73072 DRAWN BY: SAR pace 1 of 1




OW SOiL GAS
GEOLOG. z SAMPLE REMARKS
ONIT G-|DEPTH | | |THOLOGIC DESCRIPTION L8 opu X 19
(FEET) S < S 2 4 & 012 14 18 18 g
mw O = > BACKGROUND
E | o x| 8]
8 bl T WS |-$J OW READING:
= jae]
QID @ ‘Q 35 s | X 8 = | sou 00 peu
% o 24 g Sla|@| ar 00 _ PPM
GROUND SURFACE: 3801.1 © 3lx|e
0 SILT: UGHT BROWN (7.5 YR 6/4), | 1|00 0]
_| SOFT. ORY, LOOSE : 1.0 _
B ML NS
2.5 ]
1y - 2 loo 2 _
CLAYEY SILT: 7.5 YR 5/4, BROWN, FIRM, << < 3.7
—] CALICHE NODULES, DRY, FRIABLE, 15% N FN o+ ~
CLAY, 10% CALICHE, 75% SILT 341007 15,
5 — N . 5 —
N
7] ML N ]
| NS
7.5 ]
— N N 1.3 ]
N ¢ 100 8.8
9.0 s ERT —TE -
SILT, GRAVEL & COBBLES: 2.5 YR 6/2, o 6af. s loo PP Taes
1Q — UGHT BROWNISH GRAY AND 7.5 YR 7/2 o oo 10 —
PINKISH GRAY, LIGHTLY CEMENT, HARD, AP .
—{ DRY, V. SILTY DOLOMITIC LIMESTONE QcL ° NS _
GRAVELS, WET AT 14.3' 0100
. oM | l _
I ; 1
- agen | s [oo 7, -
14.3 1ad] LD ™~ NS — 14 ——
. . . [
" [Clavey SIT: 10 YR 4/4. SOFT, weT, ~ 7 {180 " ]
15 LOW PLASTICITY, STRONG HYDROCARBON N 15
_| ODOR, 30% ClLAY, 707 SHT (LENS) AT cL \ N ] |
14.4-15.0 NS ‘
- \ N _
N AN 12.5
— N 8 [359)"? -
® : \ e 1
—] d\ s |avs |’ I 01 w
20 LN P 20. 20
. N ‘ B
N N /// NS )
22-1  ISANDSTONE: 2.5 YR 5/4. LIGHT OLVE —35 —F—— o« 700740 522 .
—{{BROWN, FINE GRAINED, SILTY, HARD, ]
STRONG HYDROCARBON ODOR
" HsA REFUSAL AT 22.3 N
25 —] _ 25—
30 7 30 =
] _
35 35
[="]  sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029 |
[5><Z]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
[T ]  UNDISTURBED SAMPLE <L PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-67 (MW—44-)
=" WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE ORILLED 8/1/91
ﬂD DRILLING METHOD HSA/SS
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY JMB
R0 W ROGINSON CHECKED BY BJS
O  NRs 72072 ORAWN BY: SAR page 1 oF 1




‘o
BORING RECORD |
QWM SOIL GAS |
GEOLOG. =z SAMPLE REMARKS
o |PEPTH L LiTHOLOGIC DESCRIPTION 8o PM X _L5
(FEET) S < | S 2 4 6 012 14 16 18 g
ﬂD n o 3 E BACKGROUND
. o x| g
S 7 T lfg W gJ - OW READING:
o 9 o> S| | O|F | s 00 ppu
= g < O a
251« 21 3| W | ar 00 peu
GROUND SURFACE: 3806.6 e 3l ®|e
0 SIOT: 7.5 YR 6/4, LIGHT BROWN, T loo 0
_l LOOSE, SOfT, DRY ML : 1.0 _
| NS _
2.7 2.5
" CLAYEY SILT: 7.5 YR 5/4, BROWN, NON— 2 |oo 3 —
PLASTIC, DRY, FRIABLE, CALICHE BN 40
—{ NODULES, 15% CLAY, 10% CALICHE, - —
75% SILT NN 3 oo ('S
5 L 5.5 S
— ML R -
—l NS
1.5 i
] 15 _
4 100
— o 0 -
9.3 ;
SANDSTONE: 2.5 YR 8/4, PALE YELLOW, 5 100 9.9
10 —] MODERATLY HARD, SLIGHTLY CEMENTED, 10 =
FINE GRAINED, SILTY
. NS -]
— COLOR CHANGES TO 2.5 YR 5/6 LIGHT 12.5 -—J
OUVE BROWN WITH INCREASED MOISTURE : N
NS .
_ 140 _
—510.0+0.2114.
18 =7 2.5 YR 4/4 OLVE BROWN AND 2.5 YR 15 —
_| 5/6 LIGHT OLIVE BROWN AT 17.5', NS
CEMENTED, HARD AT 18.0, WET AT oM ]
_Jras 7.0 ]
710010611786
QID 18.5 - NS 7]
| 9.0 —_
8 199106 [19.6
20 20—
- NS -
7] . 22.5 7
- g R 0E 1728 ]
_ NS -]
24.0 24.0
25 =] HSA REFUSAL AT 24.0° 25 —
-~ —
— —
——1 —
35 35 =]
]  SPUT-SPOON SAMPLER TS WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON,/91029
[5>=<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[  UNDISTURBED SAMPLE —+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-—-68 (MV—45)
T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- ) NS: NOT SAMPLED DATE DRILLED 6/1/91 & 6/2/91
DRILLING METHOD HSA/SS
 ROBERTS/SCHORNICK DRILLED BY sHe
& ASSOCIATES, INC. LOGGED BY JMB
R e CHECKED BY 8JS
Nm”?ﬂbﬁ"ﬂﬁ‘f“;i‘“ 73072 DRAWN BY: SAR PAGE 1 OF 1




° QWM SOIL GAS
4 SAMPLE REMARKS
CEOLOG-|DEPTH | | THOLOGIC DESCRIPTION L8 o oou x 38
FEET o« | S g
( ) 28 b 2 s 10 12 14 18 18 g E)}:_ BACKGROUND
o |9 xiog .
m 8 b T lt_g N g - OW READING:
@ ‘-2 %:- S| ) Q=] so 80 peu
= Ol a
% ol % % SlWia]| ar _00 peu
GROUND SURFACE: 3803.5 © 5 ¥ o
0 SILT: 7.5 YR /4, LIGHT BROWN, ; 0 -
_| Looste, sofT, ORY ! 0.0 0 _
| ML NS )
2.5
! 2 ool -
3.2 CLAYEY SILT: 7.5 YR 5/4, BROWN, DAY, L EN e ig
4.0 —FRIABLE, CALICHE NOOULES AND : -
PRECIPITATION, 15% CLAY, 10% CALICHE, olojo 47 V)
5 —il75% SLT ok o 5.1 5 —
.50
Q [« 10
- ojojo -
SILT, GRAVEL AND COBBLES: 7.5 YR 7/2 Shds NS
— PINKISH GRAY, GRAVEL FINE TO COARSE, AN - -
ORY, DOLOMITIC LMESTONE AND CHERTY olole : :
— GRAVELS AND COBBLES IS 4 |49 a6 -
— ) S Te o NS _
WET AT 12.5 olalo \.J,\“\LN 5 [120[0.4 9.4
oL,
10 —] DARK GRAY SLUDGE AT 11.0° o . 50 ~ NS 10.5 10 —
- alolo T\7 6 [ 764(0.5 [11.0 _
N
. NS
12.5 - LN s -
— 8;’-? // 7 |575[08 |5 _ -
— +9.% / NS 14. . _
olae J( 8 |30s] 2,
15 .c?ck‘ N - 15 —
S |0
—‘ ojoflo NS -
ob.
— aqk’.qg \ == 17. —
17.9 9 | 556/, ‘
182 "}, SANDSTONE: 2.5 YR 5/4, LIGHT OLVE . 18 —
__||BROWN, FINE GRAINED, HARD | N
AUGER REFUSAL AT 18.2°
20 BOREHOLE OVM READING: 80 PPM 207
1 —
25 25—
30 — 30 =
— —~
|
35 35 ]
[=="1 sPUT-SPOON SAMPLER T——=" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[>=]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCANON
] uNDISTURSED SAMPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-69 (MW—46)
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
«m = NS: NOT SAMPLED DATE DRILLED 6/2/91
ORILLING METHOD HSA/SS
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOQCIATES, INC. LOGGED BY JMB |
ENVIROSE0. W ROBINSON CHECKED BY____ 84S |
N o R g 72072 DRAWN 8Y: SAR PaGE 1 oF 1 |




: OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
LOG.-10EPTH | |4THOLOGIC DESCRIPTION 5 bou x 38
UNIT 2F |8 ©
(FEET) o « hr 2 6 8 1012 14 16 18 z
(2N S) =2 BACKGROUND
T | o x| Q&
o = = ol < N OWM READING: !
w » T @ W
T (2 % S| x 8 £ | son 00 ey
EX & 3 sy 5| wr _00 _ spu
GROUND SURFACE: 3803.0 a3l ®|o
0 SILT: 7.5 YR 6/4, LIGHT BROWN, T oo 0 |
_| LOOSE, sOFT, ORY - . ] ]
ML
_ NS
2.5 o
1.
30 CLAYEY SILT: 7.5 YR 5/4, BROWN, MEEREY 2 j00 3.5 < |
3.7 _NHARD, DRY, CALICHE, 15% CLAY, 25% NS 40 _ \
CALICHE, 60% SILT gQO < | \
. 50 —
5 SILT, GRAVEL & COBBLES: 7.5 YR 7/2. AN 5
_| PINKISH GRAY, DOLOMITIC LIMESTONE, ololo 4 |
VERY HARD, DRY, BLACK HYDROCARBON oLl
_] SLUDGE AT 4.8' TO 5.0°, COBBLES o d NS ]
AND GRAVEL ARE 10 YR 7/1, UGHT % (')g 1.5
GRAY AT 6.5'~T.D. ) T 115]05[80 N
. ogd N \
| %] TN NS 3.0 }
olgjo ? S 1231]0.4 (9.4 =
10 — o 0 o 10 —
| Q1010 NS ]
N
| .Qd?c; |
ololo 12.5
— ok ~L| | 6 [87.2[1.0 |;4 .
] e Jo ] NS 14.0 —
ololo ] .0
ok 1 7 176105
15 — -bc -co / . 15 -~
— ololo -
219 NS
| d o 17.
o1 1.0 n
_ olofo 8 | se2]" ]
ob L 18,5
‘llb . 2 9.9 NS 19.0 ]
19.7 9 | 540/0.5 |19.5
e NS 13
20 AUGER REFUSAL AT 19.7' 20—
— -
— —
27 25—
- —
30 30 —
‘ — ]
1 — -
| | p—
35 35 ]
="  SPUT-SPOON SAMPLER T—"==" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON,/91029
[S><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
] unoisTuREED SAMPLE ~  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—-70 (MW—47)
“IT"——  WATER TABLE (24 HOURS) NR:  NO RECOVERY
m» T NS: NOT SAMPLED DATE DRILLED 6/3/91
DRILLING METHOD HSA/SS
ROBERTS /SCHORNICK ORILLED BY SHB
& ASSQCIATES, INC. LOGGED BY JMB
SRR oS cHeokED BY___eus
NORMAN, S:ngm 73072 DRAWN BY: SAR pace 1 oF 1




BORING RECORD |
OW SOIL GAS
GEOLOG. ) z SAMPLE REMARKS
UE”T‘- OEPTH | |1THOLOGIC DESCRIPTION 8o pou x 37
= I
FEET S S oo
( J b (<) 0 2 4 8 10 12 14 16 18 % )m_ BACKGR
@ | Q x| g
LJDJ & I % W g O READING:
‘]D T« a s|lxl Qo & so: 0.0 peu
= < < Ol o
‘ Z gl x 3 Wl ae 00 peu
GROUND SURFACE: 3804.4 © 31 ®|e ]
0 SILT: 7.5 YR 674, LIGHT BROWN, 1 |o.0 0
_1LoosE, SOfFT, ORY 1 : X N
i ML NS |
2.5
3.0 v ]
CLAYEY SILT: 7.5 YR 5/4, BROWN, NON- NES st 9.0 35
—| PLASTIC, DRY. FRIABLE, CALICHE PRESENT| L \[ 4.0 -
15% CLAY, 10% CALICHE 3 oot 5o
S SILT, CRAVEL COBBLES: SHT IS 7.5 YR 0 o fo >
-1 7/2. PINKISH GRAY, GRAVEL & COBBLES oLl -
ARE 10 YR 7/1 UGHT GRAY TO 7.5 YR CEN NS
—{ 6/4 LIGHT BROWN, GRAVELS ARE - ‘
DOLOMITIC LIMESTONE, LOOSE, CALICHE IN oo o - 7.5
_Jsiy LQCJD.C‘ 00105180 ]
S NS 9.0
7] QODO.f. 5 [00[03[49.3 |
10 =7 57-% 10 —
GM  {ololo ‘
] M _ ‘
Iege) NS
— SRR —
ololo 12.5
oe
~ ¥ 6 10.0]0.7 |13.2 —
] ololo 1l 14.0) ]
o bl ~~ 7 |767[0 .
15 ~— £9.% 15.0 15
oljolo
] 219 NS —
. Y .Co 17.5 _
ololo (—8—1-73810.2+1 7./
1 S NS 1
19.0 : 19.0 _]
‘ SANDSTONE: 2.5 YR 576, UIGHT OLVE L TR RIT:)
BROWN, MODERATLY, HARD, FINE 20 —
20 GRAINED, SLIGHT HYDROCARBON ODOR, 7
_{ MOIST AT 22.0°, COLOR CHANGES TO NS __{
2.5 YR 4/4 OUNVE BROWN AT 22.0°
T 275 —J
4 0172810 31228
— —
| ss L NS
1 4 —
/] 11216105 [24.5
23 25 —
1 NS ]
] 27 5 7]
_ 12111 105280 _
29.0 NS 29.0 -
‘ SANDSTONE: 2.5 YR 670 T0 770, GRAY 13(76 105 [2a5
30 ——| 7O LIGHT GRAY, DRY, HARD, FINE 30 —
0 GRAINED < :
- NS R
32.0 320 ' -
y _| AUGER ReFUSAL AT 32.0° _
35 35 =
[="] sPUT-SPOON SAMPLER T—_== WATER TABLE (TIME OF BORING)
JOB NAME /NUMBER MARATHON /91029 .
[Z><X] sTANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T]  uNbisTURBED SAmPLE - PENETROMETER (Tons/sa. FT.) BORING NUMBER BH-71 (MW-48)
| =" WATER TABLE (24 HOURS) NR: NG RECOVERY
= NS: NOT SAMPLED DATE ORILLED 6/4/91
DRILUNG METHOD HSA/SS
| ‘I]D ROBERTS /SCHORNICK ORILLED BY sHa
| & ASSOCIATES, INC. LoceED BY B
| R OT00 W, ROBINSGN 1~ CHECKED BY BJS
leﬂbﬁ 12123??5”072 DRAWN B8Y: SAR pace 1 oF [}




BORING RECORD

WATER TABLE (24 HOURS)

NR: NO RECOVERY

GEOLOG. z OV SOIL. GAS SAMPLE REMARKS
onir - |PEPTH 1 1ITHOLOGIC DESCRIPTION 81 oo x4
(FEET) O « o ©
A 9 - 2 [ 10 12 14 18 18 % E BACKGROUND
o= e El<|w OWM READING:
oon | T Hlw| >
s g(’ % S| © 8 E | sow 0.0 peu
5315 21z Q S| ar _00 _ peu
GROUND SURFACE: 3803.7 alx|e
0 SILT: 10 YR 7/3, VERY PALE 0 —
_l BROWN, LOOSE, DRY, SOFT 100 B
ML
NS
- 2.5 -
3.0 15 _
SANDSTONE: 2.5 YR 8/2, WHITE, FRIABLE, 2 0.0
—| HIGHLY WEATHERED, SOFT TC MODERATLY 4.0 ]
HARD, SLIGHTLY MOIST AT 4.0°, 2.5 YR 31005 (45
5 —— 7/4, PALE YELLOW, SLIGHTLY CEMENTED 5
AT 7.5, MODERATLY HARD TO HARD,
—] COLOR  CHANGES TO 2.5 YR 7/2, LIGHT NS N
GRAY, 2.5 YR 6/8, OLIVE YELLOW AT
—J 95 |
CEMENTED HARD LAYERS AT 17'-17.3", 7.5
—17.8-18.0 0010247 1 |
NS
- 9.0 —
[—5—1+0.010.2+9.2
10 — 10 =
- NS _
7 12.5 7]
_ ss _5_1-0.0_-0.31-1 2.8] _
- NS 14.0 [
7 106.010.3114.3]
15— 15 —
] NS
-
] 17.5 _
—8—0.0 +0.217. 1
] NS -
- 19.0 _
9 171 06196
20— 20 —
- NS -
7] 22.5 .
NS 7]
24.0 24.0 ]
AUGER REFUSAL AT 24.0° 1026 104 244
25— 25 —1
_| BOREHOLE OVM READING: 59.0 PPM B
30 30 —
35 35 =]
{T=—"] sPUT-SPOON SAMPLER TIT—=7 WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[C><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[J  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SG. FT.) BORING NUMBER BH-72 (M"‘49)

ROBERTS/SCHORNICK

& ASSOCIATES, INC.

ENVIRONMENTAL CONSULTANTS
J7Q0 W. ROBINSON

NORM?':I SKLAHOMA 73072

NS: NOT SAMPLED DATE DRILLED 8/5/91
DRILLING METHOD HSA/SS
ORILLED BY SHB
LOGGED BY JMB
CHECKED BY BJS
DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
ot |PEPTH L LiTHOLOGIC DESCRIPTION 8o poM X _8
FEET 3 S ]
( ) 8 5 ] 2 6 10 12 14 186 18 Z] 5 BACKGROUND
ok o @ % & OVM READING:
o 0 T Hiw| > ’
o v a =¥ Q £ | son 0.0 eeu
e < Ol a
N x % Sl W] w00 eru
GROUND SURFACE: 3811.2 3l%[°
0 SILT: 10 YR 7/3. VERY PALE ' loo 0]
__| BROWN, LOOSE, DRY, SOFT : 1.0 .
B ML NS B
25 2.5 !
_| SANDSTONE: 2.5 YR 8/2, WHITE, DRY, 1.3 | !
MODERATELY HARD, VERY FINE GRAINED, 2 |00 3.8
_] SILTY, WEATHERED = 7.0 -
T 10003 (43
5 —f 2.5 YR 7/4 PALE YELLOW AT 4.0° 5 —
— NS -
] 7.5 ]
i —10.04a.3L7. -
2.5 YR 6/8 OLVE YELLOW AT 8.5’ NS
T moIsT AT 5.0 ]
19 10 —
- NS ]
j 510010 12'5 B
(s T00lo31z,
= N N 5 1
_ S 140 -
1S 15 —
— NS .
3 17.5
—| CEMENTED LAYER SET 13.0'=17.5' 5 —
6 0.0 P8
- 18.1 —
(I]D __| VERY MOIST TO WET AT 19.0° NS 19. -
7 100/05[19.5
2077 2.5 YR 4/4 OUVE BROWN AT 20.0° 20—
— NS -
= 22.5 —1
] B 0.0F0.222.71 ]
N NS 24.0 ]
VERY HARD & CEMENTED AT 24.0'~25.0°
25 = 25—
_J NS
26.5 -
7] 27.5 1
_ _
28.5 NS 28.5
- w 5 [125/0.5 129.0 _
30 — 30
- NS ]
] 32.5 7]
— | 10116010.5[33.0 %
- /Hr NS 34.0 _
1.0. 35.0° d 11| 74]1.0|350
35 35 /]
— SPLIT-SPOON SAMPLER T~ WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[==Z] STANDARD PENETRATION TEST [_ LABORATORY TEST LOCATION \
]  unDISTURBED SAMPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-73 (MW-50) |
= WATER TABLE (24 HOURS) NR:  NO RECOVERY ‘\
‘I]» = NS: NOT SAMPLED DATE DRILLED 8/5/91
ORILLING METHOD HSA/SS ‘
ROBERTS /SCHORNICK DRILLED BY shB \
& ASSOQCIATES, INC. LOGGED BY JMB
VIR N TAL CONSULTANTS CHECKED BY BJS
N A O 7072 DRAWN BY: SAR PaGE_ 1 of 1
|




OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
CEOLOG-IDEPTH | | THOLOGIC DESCRIPTION R poy X 0
(FEET o) : < 2 4 6 10 12 14_16 18 CZD
12} 9 5 & BACKGROUND
ok |8 Zl<luw OVM READING:
w9y T o|Yliziz
e 2] % | O ={ so: 0.0 peu
23| 212181y .
Wil w | ar _00__ ppu
GROUND SURFACE: 3809.3 2@ to Z1zl®le
0 SILT: 7.5 YR 6/4, LIGHT BROWN, 0 —
_{LoosE, “oRY, sort ' o0 1 |
_ ML NS _
2.8 2.5
~ CLAYEY SLLT: 7.5 YR 5/4, BROWN, FIRM, J 1 . .
FRIABLE, DRY, CALICHE, 15% CLAY, 10% N 2 100 3.5
— CAUCHE J NS 4.0 ]
L =39 U0.070. =11
S Mo INCN s ST
- \ ]
] N 7.5 7]
AR )
—~ 4 |00 -
8.5 8.5
- SILT, GRAVEL, COBBLES: SILT IS 10 YR olojo NS 9.0 _
6/4 TO 5/4, LIGHT YELLOWISH BROWN o5 b S 100]06196
10 — TO YELLOWISH BROWN, DRY, GRAVEL & AR 10 —
COBBLES ARE 2.5 YR 5/0 TO 4/0,
— GRAY TO DARK GRAY AND ARE DOLOMITIC olQlo NS
LIMESTONE, VUGGY POROSITY, °F o
—| LIMESTONE IS ALSO 2.5 YR 6/2 LIGHT 57 Yo 175 -
BROWNISH GRAY .
ololo
— CM by ?1 . 1 6 (0.0]0.6 131 . 4
_ 57.% NS 14.0 _
[o}{e]{e] 7 100107147
15— :c? o 15—
— . NS
16.5 ofojo ]
NS
_ oF b 17.5 |
CYRIEY 8 0.0 0.5
k 17.9 _| 18.0 —
| SANDSTONE: 2.5 YR 6/6, OLIVE YELLOW ss L :
18:5 _JIHARD, FINE GRAINED, SILTY I
T.D. 185
20 20—
— —
25— 25—
- —
30 — 30 —
35 35 —1
[="1 sPUT-SPOON SAMPLER === WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[5><]  STANDARD PENETRATION TEST |__  LABORATORY TEST LOCATION
[C]  UNDISTURBED SAMPLE - PENETROMETER (TONS/sa. FT.) BORING NUMBER BH-74 (MW-51)
T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
. NS: NOT SAMPLED DATE DRILLED 6/6/91
ORILLING METHOD HSA/SS
ROBERTS /SCHORNICK ORILLED BY sHg
& ASSOCIATES, INC. LOGGED BY JMB
3700 W, AGBINSON CHECKED BY____ BJS
NORMAN, £ 5@13";5‘2273"” DRAWN BY: SAR pace 1 oF 1




QWM SOIL GAS
GEQLOG. z SAMPLE REMARKS
‘]D ONT DEPTH | LITHOLOGIC DESCRIPTION 8o pow x O
FEET o) S 2
( ) 3 (<) o 2 [ 10 12 14 18 18 g g_: BACKCROUND
€ |e gl <
8 0 T '5‘ L g - OV READING:
T ‘<’(‘ & | 8 = | sow Q0  reem
% o o 323 sio|o MR _0.0  ppu
GROUND SURFACE: 3815.3 © a3lx®le
0 SICT: 7.5 YR 6/4, LIGHT BROWN, 1 oo L 0 —
_| ROOTLETS TOP 2.0', LOOSE, SOFT, DRY 1 : 0 _
N ML NS | i
28 2.5
= _| CLAYEY SILT: 7.5 YR 5/4, BROWN, 1 _ ‘
FRIABLE, FIRM, NON-PLASTIC, DRY, ML 7\ 2 0.0 3.7
—J CAUCHE, 15% CLAY, 10% CALICHE N NS 4.0 ]
4.7 N 3 10.0]0.9 4.9 ‘
S SILT, GRAVEL & COBBLES: SILT IS 10 YR olae 5 ]
—{ 6/4 TO 5/4, UGHT YELLOWISH BROWN °F o NS
TO YELLOWISH BROWN, DRY, GRAVEL & o T o 7 ‘
—] COBBLES ARE 2.5 YR 5/0 TO 4/0, ololo _
GRAY TO LIGHT GRAY TO 2.5 YR 6/2 a9 7.5 ‘
_| UGHT BROWNISH GRAVEL, GRAVELS ARE L & 0 4 10006781 —
DOLOMITIC LIMESTONE, VUGGY POROSITY T s
_ ololo — 9.0 - \
obl, d .
L s |00
10 — 5905 10. 10 —
Qofo
— NI _
M |G J> NS
] |0 —i
E’ olo 12.5 .
] °F o ]
9. % NS 14
— ool 5 - -—
ol .
. d 6 |0.0
15 Ecﬁcbc 15.0 15 —
[e2[e][e]
— ° . —
LSO NS
Qe (O
(llb . ololo 17.5 »
] .:c "; 7100105 1 —
19.0 NS 19.0 _
19.25 hDOLOMITIC LIMESTONE: 7.5 YR 6/2, s [ 3.70.0-10.3519.35
( —{[PINKISH GRAY, VERY HARD, VUGGY 20 —
POROSITY, MOIST
T.D. 19.25’
] -]
25 25 —
_ _
30 30 —
35 35
== SPUT-SPOON SAMPLER T WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON/91029
=]  STANDARD PENETRATION TEST . LABORATORY TEST LOCATION
m [ UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-75 (MW—52) ‘
NR: NO RECOVERY
—— WATER TABLE (24 HOURS)
E ( ) NS: NOT SAMPLED DATE DRILLED 6/6/91 & 6/7/91 }‘
ORILLNG METHOD HSA/SS i
ROBERTS/SCHORNICK DRILLED BY SHB l
& ASSQCIATES, INC. LOGGED 8Y JMB \
|
R R O 072 DRAWN BY: SAR PacE 1 oF 1 \
|
i




BORING RECORD

SEIOTLOG. DEPTH [ ||THOLOGIC DESCRIPTION ) é g °:::2L_‘:;_ s:MPu-: REMARKS
(FEET) 2 é e 2 4 8 10 12 14 18 18 é g:_ SACKGROUND
(llb @ ..“-U_) f:q § Iy 0V READING:
rol B S| x 8 E soi: 0.0 peu
GROUND SURFACE: 3814.4 508§ 2 % gy w20 e

0 0
SILT: 10 YR 4/3 BROWN TO DARK
—| BROWN, LOOSE, SOFT, DRY *\m\ 1100 _J
ML M~
-] NS ]
L - 2.5
.y
3.0 2 |00 —]
35 SILT, GRAVELS: 5 YR 7/1, UGHT GRAY, YR (cISIE] ™ 3.2
—{{GRAVEL IS LIMESTONE, VUGGY POROSITY, _
DRY
5 AUGER REFUSAL AT 3.5 5 —
— —
- -1
10 — 10 =
— —1
| .
15 — 15 =
O | ’
20 20—
— —
- ]
- -
|
35 35 |
SPUT~SPOON SAMPLER "= WATER TABLE (TIME OF BORING) !
— JOB NAME /NUMBER MARATHON/91029
STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
] UNDISTURBED SAMPLE - PENETROMETER (TONS/sa. FT.) BORING NUMBER BH-76
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
m - NS: NOT SAMPLED DATE DRILLED 6/7/91
DRILLING METHOD HSA/SS
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED 8Y JMB
RO W RO T CHECKED BY 8JS
Nonuinmnon DRAWN BY: SAR pAGE 1 of 1




BORING RECORD

OW SOIL GAS
z SAMPLE REMARKS
SEPTLOG. DEPTH | LITHOLOGIC DESCRIPTION 22| o PP X 2.5
{FEET g S S 2 4 ¢ 012 14 18 18 (29 N BACKGROUND
Start: 14:00 c | o o x
m Stop: 15:30 S5 I & ;(J o OW READING:
i ([(’ % g o 8 DE_ soi: 0.0 ppu
Z o4 2| Tl U|w| ar _0.0  peu
GROUND SURFACE: 3807.5 ,elo Zl13l®|(°
0 COBBLEY CLAYEY SILT: BROWN, 10 YR olofo 1 loo 0
—{ 4/3, DRY, VERY LOW PLASTICTTY, NN : . ]
COBBLES FROM 3 CM TO 10 CM, SUB— - 3,90
—| ROUND ololo NS 25 -
Qe )
. 1
| y c?_cbe 2 |00 35 —
| o[l NR 40 ]
z-,C?.d); -—NJR——O.m 0.2/}4.2 “
5 ololo 5.5 5 —
2@
n GM {.:C?-CD; NS ]
— BOULDERY BELOW 7.5', ROUND, > SOCM ololo 75 ~
— ,oc? Q; 4 o0P778.2 1
-] E Qe NS oK) -
°F dfg 5 8.0 057155
O (e |0 —g U, .
10 olo R 10.04 10 —
] QC?.O' NS 11.0 ]
CLAYEY AND GRAVELLY BELOW 11.5' A 7 10.010.6/111.6
7 okl NR 12.5 .
] oo 5 $ -
13.6 ITRR .
— AUGER REFUSAL AT 13.6' -
15 ——| GROUNDWATER NOT OBSERVED DURING 15 —
DRILLING
— e
O i i
20— 20 —
. -
25 25—
- —
— _
30 30 —
35 35 7
[C="] sPUT-SPOON SAMPLER T-==" WATER TABLE (TIME OF BORING) JOB NAME /NUMBER A[A.RATH'ON/QI 029
STANDARD PENETRATION TEST {_ LABORATORY TEST LOCATION |
{1  UNDISTURBED SAMPLE + PENETROMETER (ToNs/sq. FT.) BORING NUMBER BH-77 (MW-53) |
“T—=—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
ﬂlb - NS: NOT SAMPLED DATE DRILLED 8/7/91
ORILUNG METHOD HSA/SS
ROBERTS/SCHORNICK DRILLED 8Y SHB
& ASSQCIATES, INC. LOGGED BY MJL
ENVIROMMENTAL CONSULTANTS CHECKED BY 8JS
N o R e 72072 DRAWN BY: SAR pacE 1 of 1




BORING RECORD
OWM SOIL GAS
G _ z SAMPLE REMARKS
CEOLOG-IDEPTH | | THoLOGIC DESCRIPTION _& o Pou x 0.0
FEET o} S e
( ) - - 8 5 e 2 4 6 10 12 14 18 18 _g &_ BACKCROUND
"lﬂ' tart: 08:3 o @] x
Stop: 09:35 Sal T ol S| Y OVM READING:
e 4 P g €| O| & | sou 00 peu
= O a
% a 14 % Sl | ar _00 epu
GROUND SURFACE: 3812.3 © 31®|°
0 COBBLEY CLAYEY SILT: BROWN, 10 YR L 1) 1 loo 0
— 5/3, DRY, VERY LOW PLASTICITY, VERY Jae —]
FINE QUARTZ, COBBLES FROM 3CM TO ol No
—{ 10 CM, SUBROUND }i\e NS a5 _
] S N 2 16.600.3,1 7.8 |
oM 2[e]e NR
] S 4.0 _]
b_\; 2 3 0004/ %
5 p— 0\45 dx NS 5.5 5 —
- IR
6.4 :\@ o NR 00 |64 ]
—] AUGER REFUSAL AT 6.4’ -
—{ GROUNDWATER NOT OBSERVED DURING —
DRILLING
v ~ —
15 — 15 —
20— 20 —
| 30 —] 30 =]
35 35 ]
— SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[Z=<] STANDARD PENETRATION TEST |_ LABORATORY TEST LOCATION
[T]  UNDISTURBED SAMPLE ~+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—-78
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
. NS: NOT SAMPLED DATE ORILLED 6/8/91
DRILUNG METHOD HSA/SS
ROBERTS/SCHORNICK ORILLED BY sHB
& ASSOCIATES, INC. LOGGED BY MJL
RO CoRRATT crecren oY __ais
NORM A KOs 73072 DRAWN BY: SAR Pace 1 oF 1




BORING RECORD !
OW SOIL GAS '
z SAMPLE REMARKS !
CEOLOG-IDEPTH | | THOLOGIC DESCRIPTION L8 o oo % 0.0 |
FEET o< |9 2
q’ ( ) - 23S ' 2 & 012 14 18 18 ’QZ‘ E BACKGROUND
tart: 13:00 vy S 14
Stop: 13:25 8 7} T g 5 Lﬁ) - OWM READING:
i (<,(’ % =s| ® 8 = | sow _0.0_ peu
% 3 % % S| W8] ar _00 _eeu
GROUND SURFACE: 3820.2 S o
0 CTAYEY 3ILT. VELLOWISH BROWN, 10 YR NBS 0 —
_| 5/4, QUARTZ, VERY FINE GRAIN, L 1 o0 .
GRAVELLY, DRY ML ' ]
2.0 I NS -] |
SANDSTONE: PALE TO VERY PALE BROWN]| g5 |----- 2.5 |
30 —.10 YR 6/3 TO 7/5, QUARTZOSE, VERY | __~° I '] NR 00731 — |
FINE GRAIN, WEATHERED FROM 2.5 TO ooLo. -t NS 38 |
3.8 _113.0', COMPETENT—HARD BELOW 3.0", R T3 —
CaCo3 PRESENT . :
5 =1 DOLOMITE: LIGHT BROWNISH GRAY, 10 5 —
YR 6/2, SANDY, MASSIVE, VERY HARD
7 B
] AUGER REFUSAL AT 3.8 —
—| GROUNDWATER NOT OBSERVED DURING |
DRILLING
10 — 10 =
— -
_{ .
15 — 15 —
20 = 20 ]
25 — 25—
30 — 30 ™
] ] |
|
|
— — |
|
- — |
|
35 as— 1
——"]  SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING) |
JOB NAME/NUMBER MARATHON/91029 |
=]  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION ‘
[ ]  UNDISTURBED SAMPLE -~ PENETROMETER (TONS/sQ. FT.) BORING NUMBER BH-79 ‘
ﬂ]» ————"  WATER TABLE (24 HOURS) NR:  NO RECOVERY i
= NS: NOT SAMPLED DATE DRILLED 6/8/91 ‘
DRILUNG METHOD HSA/SS 1
ROBFER TS/ SCHORNICK DRILLED BY SHB _ ‘
& ASSQCIATES, INC. LOGGED BY MJL ‘
ENVIRONMENTAL CORSULTANTS CHECKED BY____BUS ,
A 1702 711 Y S ORAWN BY: SAR PaGE 1 oF 1 1



BORING RECORD |
GEOLOG. . z oW SOL 0AS SAMPLE REMARKS
OEOLOG-IDEPTH | 1oLOGIC DESCRIPTION L8 o oo x40 -
FEET B Q
( o 5 = 2 [ 10 12 14 18 18 = E BADK
a é 2 & g i BV READING:
(llD £ |2 S| §[F| o 20
5ol & | | Gl am 00 reu
GROUND SURFACE: 3821.00 e a3l x|oe
0 CLAYEY SILT. 19X CLAY, 90X 7.6 YR 0 —]
-] 6/4, UNGONSOLIDATED, DRY \\1\ .
— cL \\ ‘\ NS —
_ NN 3.0 B
3.5 A T o0 0.
~ gg.ymone:: 2.5 YR 8/1 WHITE, HARD, ——— NR & _
SILTSTONE [~~~
5 — == hed 5.0 5 —
—_— 200 59
89 “TSANDY OGLOMITE: VERY FINE GRAIN == 150 8 N
— SILICA SAND, 10 YR 7/1 UGHT GRAY, SANDY [ 0.3 —
VERY HARD, FRACTURED, DRY DOLOMITE |~ NS a0
8.0 4 —
SANDSTONE; VERY FINE GRAIN SILICA,  [SANDSTONE. - 10.8
—{ WELL SORTED, HARD, MOIST, 10 YR 7/2 %#' 4 {00 —
UGHT GRAY, MASSMVE, MINOR IRON OXIDE - T
10 —{ MOTILING, FRAGIURES (HORIZONTAL) AT o 10.0 10 —
8.1,8.8,9.7,10, & 10.3 FEET, SANDY
—| DOLOMITE INTERBEDDED AT 10.3' TO TR 5100 -
10.6', FRACTURES AT 6.2, 9.0, 10.2, 12.0
ﬂ11.7. 12,8, 13.4, 13.9, 158 g AN ~
SANDSTONE VERY MOIST AFTER 12.6' | [ s o0
—1 ﬁ e L] v—
"‘a_,_i 14.0
Mg . .til . —4
R N SRR SO0 L 7 |00 |
L Sy 18.0 15
''''''''' k‘\{
T N P s |82 -
—1 '''''''''' /,1/ —
RO V*’A 18 N
“ID _j VARYING DEGREZS OF CARBONATE | |- L+ R 19.5 ]
—1 20 CEMENTATION RN o o s 0.0 20
- 21,3 —
"1 AFTER 22.0°, 13 YR 5/2 GRAY BROWN, ]
_] NO CARBONATE CEMENTATION, MODERATLY 1000 .
HARD, FRACTURES AT 17.7, 18.8, 20.5, 238
1 208, 24.5 FEET N
1160
25 — 25.5 25—
. 12 | 47 T
—27.0° 70 27.3, 2.6 YR 7/4 PALE » .
YELLOW
- 13 ] 0.0 ]
. 20.8] .
e 0.0
—{ 2.5 YR GRAY BROWN AFTER 30', FRAC- .- —
30 TURES AT 20.7, 29.8. 29.9, 30.1, 30.2, 14]0.0 30
—{ 30.4, 30.6, J1.0, 32,2, 31.8, 319, 32.3 - 315 -
32,8 339, 335, 339, 341, 345 349
-~ 385, 36.8, 37.%, 37.5, 37.8, CALCTE 15 | 0.0 - |
AND [RON OXIDE FRACTURE, FILL AFTER o 33.5
4 1 LT - - 1‘
= \
- 16 | 0.0 ~ |
35 o is— |
SPUT-EPODN SANPLER T WATER TABLE (TIME OF BORING ‘
= = ' | JoB NAME/NUMBER MARATHON/91029 i
=] STANOARD PENETRATKN T:ST ‘_ LABORATORY TEST LOCATION R
[ usosureen sawee +  PENETROMETER (YONS/54. FT.) BORING NUMBER BH-80 jm-5j) |
— ouRs NR  NO RECOVERY
- WATER TABLE (14 HOUAR) NS NOT SAuPLED DATE DRILED __ 8/18/81 TO 8/17/91
DRILLING METHOD HSA\WATER_CORE
CH]] ROBERTS /SCHORNICK oRLED B swe
& ASSOCIATES, INC. LOGGED BY WEP
QAT ST oHECKED BY___BS
b 75 M CRAWN BY AR I 2 —




GEOLOG. | z oWt S0L 04 SAMPLE REMARKS
JECLOG.IDEPTH | |imioL06I: DESCRIPTION _81lo Pov x 40 -
(FEET) g < E 2 4 6 8 1032 13 18 1 g x SAKOROUND
T ] o
8 & = Eﬂ 5 g OV READING
9L 2 x5 E s 0.0  Peu
P I 2 WG| am 00 peu
1 GROUND SURFACE: 3821.90 e B z % ®|a s
AFTER 35.1', MJIDERATELY WELL TS 355 ] ‘
—{ CEMENTED, ABUNDANT FRACTURES — rsmnmuuﬁ_‘ 4
EVERY .2 FEET 1 e . w
] AFTER 36.0', 2.5 YR 6/2 LIGHT BROWN [ 3] ’ 37.6 4 |
SR Sit b, ol | ey -
- tON O \ o
MOD. WELL CEMENTED AFTER 38.8", Wiins 181001/ lingn
~ YR 4/2 BARK mw BROWN GRADING ''''''''''' NR 39.5 -
INTO 10 YR 3/% VERY DARK GRAY, | ...
40— VERY ANE GRAIN SANDSTONE BETWEEN 5.0 40 ~ad
42,5' AND 43.5', VERY FINE GRAN | [ 19 | 0.0
— SILTY SANDSTONE § YR 4/1 DARK GRAY| [..'.7] s —
- P 20|00 B
-y 43.5 =
7 :'."'.": 2? Q.0 44.5 -
45 — o0 45 —]
Ve UCT NR 48.1 _|
CONQUCTOR
; smosmpz VERY FINE GRAIN, 10 YR 10.0
SET AT 4¢ —{ 371 GRAY TO 1 YR 3/% VERY DARK OSTONE| " 22 1.0 =
8 Y VERY HAtD, MODERATELY FRACT— 48.0
=1 URED, AFTER 4/.0' 2.8 YR 7/0 LIGHT -
GRAY, MOTTLED WITH 10 YR 8/3 PALE
—1 GROWN, SUGHTLY DOLOMMC AFTER 23 (1.0 C T
50,7, BETWEEN 54.8' AND 55' & YR 50,0 >
50 =1 4/1 DARK GRAY 50 —
- 24|72 -
| CONTINUING ALTERNATING BANOS OF 10 52.0 ~
YR §/1 GRAY #ND 2.5 YR 7/6 UGHT ™
- cm uomsn WITH 10 YR €/3 PALE />- 25130 -
£4.0
0 : w
85— 28 | 4.8 55 —
_ 56.0
10, 7]
_ 27 ] 1.0 -
_ 28,0 N
_ 28 [ 0.0 -
— 28 | 7.0 -
62.0 -
— BETWEEN 2.8’ AND 62.7": SILTY
SANOSTONE & YR 6/2 OLIVE GRAY,
= HIGHLY WEATHERED 3033 —
64.0
——1 —
B 311{33 65 L
_ £6.0 _
- 12|10 -
N 8.0 B
o
T R :::' 33|48 —
70 - 70.0 50 —
SALIT-SPOON SAMPLER T—="—" WATER TAALZ (TIMZ OF BORING
== = ‘ ' | JoB NAME/NUMBER MARATHON /91029
STANDARD PENETRATION TUST L LABORATORY TEST LOCATION
T unoistumned sawsr + PENETROUETER (TONS/30. FT.) BORING NUMBER BH-80 (MW-54)
— NO RECOVERY
— WATER TARL (24 HOUR:
. ¢ %) ns: NOT SAMPLED DATE DRILLED 6/16/91 TO 6/17/91
ORILLUNG METHOD HSA\WATER CORE ~
O ROBERTS./SCHORNICK oRuED By _sup
& ASSOCIATES INC. LOGGED BY WEP
CHECKED BY BS
DRAWN 8Y: SAR paog 2 or 3
SR ]




BORING RECORD
=z oW BOIL GAS SAMPLE REMARKS
OFOG:|DEPTH | LiTHOLOGIC DESCRIPTION L8l ou % 4. .
(FEET) 33 S lLas 01214 18 18 T z &_r eAKINEUND
HE 21218 | oo
«]D e 2% g % 3 E sou 0.0 reu
z o = Wl ol | w 00 rpru
GROUND SURFACK: 3821.90 2|0 < § gla| ™
70 SAND~ [ ] | 707
~ STONE |70 T 34 (3.0 -
'''''''''' 72.0
72.0 - -
QOLOMITE: GRADA JONAL CONTACT WITH
| SANDSTONE, 5 YF /1 GRAY, VERY . .
HARD. HORIZONTAL RES AT 72.8.
473,733, 734, 347, 75.0, STRONG DOLOMITE 74.0
CONDENSATE ODOR AT 76.0° N
75 — %‘ > 25—
“ 76.0 ]
T.0. 78.0"
"] WATER LEVEL AFTER DRILLING 14.90'
- —
— .
80 = » SAMPLES BROKEN PRIOR TO OWM 80 —
- o
85 — 88—
— _
-1 g
—-‘ e
qlb 80— 90 =
. |
— -
— 7]
25 emmend 95 '—T
— ]
— —
100 —“ 100—
= -
7 7]
105 105 T
== - T WATER TABLE (TINE OF B
SO s = e or Bk | 08 NAME/NUMBER MARATHON,/91029
STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[ unosTuRemD saveLe +  PENETROMETER (TONS/3Q. FT.) BORING NUMBER BH-80 (MW-54)
v——— NR:  NO RECOVERY
T MATER TARE (34 Kotk W& NOT SAMPLED DATE DRILLED __ 6/16/91 10 6/17/81
) * DRILLING METHOP HSA\WATER CORE
m ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED 8Y WEP
ENVNONMENT - ANTS CHECKED 8Y BuS
W : 73072 ORAWN BY: SAR A S 3 ‘




BORING RECORD
oW SO GAS SAMPLE REMARKS
Zz
SE“OTLOG. DEPTH LITHOLOGIC DESCRIPTION iy g 8 pen x 18,0 7S
(FEET) Sa| 3 2 4 1012 14 18 18 g N ACKOROUND
‘]]D a8 % % ﬁ 5 g OWM READING:
el I ™ § @) Qr| sou D0 e
23| = 22| 2| ] w00 e
. - O S z xi!o
GROUND SURFACL: o 0 —
0 32.1 YO 32.2 FEET FRIABLE, 10 -
| O S Al s
A I¢] [s] mel. .
| FRACTURES BELOW 33" AFTER 3403 Kuuosrong] -~ 37,0 |
—| VR HOEN KRWTUREY, (ARGRY T | S Do
- N a0
- _]
8 _ooLoMmc sanDSTONE: VERY FINE GRaN(L |
S SAND, GRADATIONAL CONTACT WITH OSTONES - " " ] 1384 o 5
_JDOLOMITE, VERY HARD 10 YR 6/1 UeHT|| |-~ / . -
GRAY-GRAY 10 YR 8/2 GRAY BROWN || |
—{|38.9' TO 390.4, RES 38.7', 37.8', 14 1152 »
388, 424", 4.8, w4, 447 | [ 3.0 j
"] SANDSTONE: YEMY FINE GRAIN SILICA —_——
125 YR 6/2 UGHT BROWN GRAY, VERY Z 15 9.0 N
HARD HETWEEN 3.0 AND 7.4 FEET, 10 — -
10 — YR 4/1 TARK GRAY ZONE, SITSTONE | [ 45.0 ‘o —
INTERBED BETWEEN 42,6 AND 43.4 FEET:| | 10
HIGHLY FRIABLE AND WEATMERED, 2.5 YR| |0 16 | ¢4 __
The4/2 CARK GRAY BROWN
_llaETWEEN 43.4 ANO 44.4 FEET DOLOWITIC 47.0 N
SANDSTONE: VEIY FINE GRAINED, 10 YR
—118/1 LIGHT GRAY TO GRAY T 17 | 9.8 -
R 444 FEET SANDSTONE: VERY || 5
_‘ FINE GRAIN 5 YR 4/1 DARK GRAY, MOD. 7 400
HARD, 8 1R°4/1 OARK GRAY 43 To | P o]
8.1 FEET —
15 DOLOMITE oot 1878 18
] DOLOMITIC SANCISTONE: VERY FINE GRAIN, DSTONE] - 51.0
\7.5 YR 7/0 LIGHT GRAY, VERY HARD, N
1 SANDY OGLOMITE: NE GRAN | =X ] 1817.0 1
| 10 YR 6/2 LIGT BROWN GRAY, VERY | [T ~ ] 530 N
91, SO, TGN A e T JRNS - ]
AT 49.9", VERTICAL FRACTURE AT 44.2' —Z |-
TO 85.0°, FYAMME, CALCITE AND HEMA= | == = 55.0 90—
20 ITE FRACTURE FiLL, STRONG DOLONITE = 0
—{|CONDENSATE ODOR AFTER §3.0' = L 21 | 40 |
] OOLOMITE: 10 ¥R 8/2 LIGHT BROWN 57,9 -
GRAY, HIGHLY §7 RED WITH THIN
_| INTERBEDS OF DOLOMME SILTSTONE 2217.2 -
AND SANDSTONI;, STRONG CONDENSATE :
| ooor 59.0 -
7
25 =t 23| 3.0 25 —
- 8.0 -
.
— 24 (1.0 .
- 83.0 g
1 - 28 | 36 —
63.0
30 =
30 1.0. 85.0'
— —
-— -
3s - 35 —
SPUT—SPOON SAMPLER Te=_= WATER TABLE (TME OF BORING
= = ¢ " | JoB NAME/NUMBER MARATHON/91029
STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[ unoisTuReED SAMPLE -+ PENETROMETER (TOMS/5Q. FT.) BORING NUMBER BH-81 (MW-58)
——— TN TN (NG DM Noi g RESTYRRY UG N wf oy s e wp g s
DRILLING METHOD  HSA\ WATER CORE
O ROBERTS/SCHORNICK D oy
& ASSOCIATES, INC. LOGOED BY WEP
ENVROUMENTAL SRUALLTANTS CHECKED BY )
N W7 DRAWN BY: SAR Pace 2 or 2




BORING RECORD

GEOLOG = OV SO GaS 5/ MPLE REMARKS
ONT - [PEPTH 1 LITHOLOGIC DESCRIPTION =l PP X 180 -
(FEET) g < Q 4 10 12 14 18 Z |y BACKOROUND
C [0 4
Q -
8 % = % &g OV READING:
vl 2} o S| x| Q = | osou 0.0 e
L x| < 2 .19
% d % z| € l&-l Lél AR 0.0 Pru
GROUND SURFAGE: 3792.80 ey 5 —
o]
| sir: wew, cranep, vrG, 80 SiLT, ]
10% SAND, NO PLASTICTTY, 10 YR 8/4 | | 2
VERY PALE BROWN, NO ODOR, DRY SOFT 0.6 |GC
| NON STARATIFIED), CALCITE CEMENT,
—| HeL(+) -]
7 NS G 1B 5 __j
] 5 7] -COLOR CHANGE TO 10 YR 6/2 ? Toa ]l Ir ]
SANDSTONE: VERY FINE GRAINED SILICA, [BANOSTONE[T . . 5 oo lee |7
—{70 YR 8/3 PALE BROWN, 10 YR 8/3 : T
BROWN, MODERATLY HARD TO VERY HARD, 4 loolgc |8
—{ SUGHTLY MOIST, 'NEATHERED, MOIST AND : —
FRIABLE BETWEEM 18.5 AND 21.5', AFTER
—{ 21.8° VERY HARC, FRACTURES LARGELY 6e =
CEMENTED, FRACTURES AT 15.2, 16.0, 5 [oo 10
10 — 16.8, 17.2, 1'5 18.5, 19,7, 20.0, 20.8, 10 —
21-21.5, 73.5, 24.0, NO OOOR ]
)12 CONOUCTOR TO 11 FEET
o | & logp ee 13 _
— NS '
oe |\ v
15 — 1§ =
— N -
- . 7 1.8 17 -
N 500 b _
20 — 0 0 |, 20 —
0.0
=] |
] , 10 N
- Tk 0.0 2 1
R n 28 7
25 el 0.0 25 nd
2 114 14 1
e -
- 13
_ e 20 28 _
3 10
303 e B . 14 30 =
°-5_ SANDY OULOMITE: VERY FINE SAND, 10 [SANDY _ F— 8.9 3 .
31.8 YR 6/1, LIGHT GRAY To GRAY, VERY ~ |DOLOMTE b
—J\HAR DOLOMITE 23 —
15
— réf LT taaown GRAY, VERY H 0.0 _
3.8, 32.1, 322 325-
338, 335, .u;v 38.1, 38.7 FEET 35 -
] 18 (0o
35 L 35 —
(=] sPut-srooN sauPLER T WATER TABLE (TME OF BORING
= " | yoB NAME/NUMBER MARATHON /91029
(2=}  STANDARD PENCTRAMON TENT | LABORATORY TEEY LOCATION
[0 uNoisTURBED Sammie 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-81 (MW-55)
TS WATER TABLE (24 HOUS NR: MO RECOVERY
- ¢ ) NS NOT $amrLED DATE DRILLED 68/20/91 10 8/21/9%
Y ORILLING METHOD HSA\WATER CORE
DRILLED BY SHE
& ASSOCIATES, INC. LOGGED BY WEP
M e R T CHECKED BY BJS
M (IRGAIA, | 73072 DRAWN BY: SAR PAGE 1 OF 2 ,




OW SOOIl GAS
z SAMPLE REMARKS
CEOLOG- [DEPTH | (1 THOLOGIC DESCRIPTION JS o po x 112
(FEET) o S e
3 (:5 | 2 4 8 10 12 14 18 18 é g:_ BACKGROUND
ok |8 Tl <] w OWM READING:
w» | Hlul =]
L ‘Q % s | ® 8 = | sow _00 rem
% o & % ; o S| w00  peu
GROUND SURFACE: 3780.30 o e
0 CLAYEY ST 20% CLAY, B0% SLT, 10 YR 5/3, oy 1 Q
BROWN, DRY, UNCONSOLIDATED, LOW PLASTICITY \ 0.0 16€ —
_ 20 -
\ NS
— 0.0 —
_ 4.0 ]
2
5 —] \ 20§68 | g4 s —
NS
6.0 LD \1 0 -
SILTY CLAY: 30% SiLT, 70% CLAY, 10 YR 5/3 o o
_| BROWN, SOFT, MED. PLASTICITY, MINOR SUBANG | 7.0 ]
DOLOMITE GRAVEL TO 1/4 INCH, MINGR DOLO- 3 Tss0l 6c
—| MITE COBBLES TO APPROXIMATELY 3 INCHES | = 80 -
] 0.0 %0 a
[ 4
10 95 T OOUOMITE: 70 YR 4/1, DARK GRAY T0 10 YR | DOLOMITE 2501 6 1454 10—
6/1, GRAY-UGHT GRAY, DRY, HARD 5
- 5.3 6C -
VERTICAL FRACTURE BETWEEN 16.2-17.0° B3
— MODERATELY FRACTURED BELOW 17.0° - 120 —
~ 5.0 | 6C —
] 14.0 b ]
AT
15 5 G 15 |
— 7 0.0 — |
< ‘
_ == 17.0 _
9
177 I GOLOMITE: WiTH INTERBEDS OF SILTY DOLOWITE DOLOMITE/ 0.0 —
10 YR 5/2, GRAYISH BROWN, 10 YR 6/2, UGHT |SILTY DOLO.F7— 190
—! BROWNISH GRAY, AND 10 YR 5/1, GRAY, e 5 : —
ABUNDANT HEMATTE-REPLACED FOSSILS — 1 ;
20 7 POSSIBLY GRAPTOLITES OR SPONGE SPICULES, T 0.0 20 —']
| AFTER 21.0", CHERT-UKE CONCOIDAL FRACTURING 210 N
i
— 0.0 —
_ 23.0 ]
NR
25.0 1
25 DOLOMITE: 10 YR 5,2, GRAYISH BROWN, MICRO- | OLOMITE 2 3.0 25
_| CRYSTALLNE, VERY HARD, HIGHLY FRACTURED, 1o _
2.5 Y 6/2, LIGHT BROWNISH GRAY SILT ALONG ’
—] HORZONTAL, FRACTURES, MINOR IRON OXIDE 27.0 ]
STAINING 13
— 17 —
— 29.0 _]
14
30 ™ 8.0 30 ™
_ 3.0 ]
15
6/21/91 - £ 9.0 —
32.75 STRONG CONDENSATE ODOR IN FRACTURE AT N 330
— — 328 IN FRACTURE 45 FROM VERTICAL N : —
. ™ ICRIEY
] N . 34.0 ]
\\ R
35 350 15
T—=—" WATER TABLE (TIME OF BORING)
SPUT-SPOON SAMPLER -
=] L. LABORATORY TEST LOCATION JOB NAME/NUMBER MARATHON/91029.01
=] sTANDARD PENETRATION TEST -+ PENETROMETER (TONS/SQ. FT.)
[C]  UNDISTURBED SAMPLE NR: NO RECOVERY BORING NUMBER BH-82 (MW—56)
( ) NS:  NOT SAMPLE
— WATER TABLE (24 HOURS GC: GRAB COMPOSITE
‘l]» - DATE DRILLED 8/15/91 & §/19/91
DRILLING METHOD SCHRAMM ROTERY/CORE
ROBERTS/SCHORNICK DRILLED 8Y BOYLES BROC & SHB
& ASSOCIATES, INC. LOGGED BY WEP
R N T A ANTS CHECKED BY BJS
NOR"?'&JS?K'S%‘%S7JO72 DRAWN BY: ‘lS.Aj PAGE | OF 2




BORING RECORD

OVM SOIL GAS
pd SAMPLE REMARKS
SEOLOGIDEPTH | THOLOGIC DESCRIPTION 8 o peu X 11.2
FEET 53 S g
( ) 3 5 ] 2 6 10 12 14 18 18 g E BACKGROUND
w O Elg|w
m a = = WlSle OWM READING:
T W % = x| ol soi. _0.0 _ pPm
Z < | < 2 Ol a
5 'd % = g &1 | AR 00 ppPu
GROUND SURFACE: 3780.30 o) e
35 DOLOMITE INNE 5.0 35
_|  STRONG CONDENSATE ODOR IN FRACTURES T0 ™ 2240 .
35.6 | :
] P 370 ]
/J/// 18
_ 0.0 —
4 39.0 _{
, 19
40 AFTER 35.6', FRACTURES LARGELY CEMENTED 00 40 —
41.0 £ 7
=1 10 4.2 7]
| CROUNOWATER AT 3275 -
_1 1/8" FLOATING PRODUCT _
STRONG CONDENSATE ODOR 6/21/91
45 — 45 —
_ "
50 — S0 —

55— 55 —
— —
60 — 60 —
65— 65 —
. —_1 —
70 70
CME CONTINUCUS AUGER SAMPLER T—_— WATER TABLE (TIME OF BORING)
— JOB NAME/NUMBER MARATHON/91029.01
[C>=<] STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
{T1  unDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-82 (MW-56)
mb TS WATER TABLE (24 HOURS) DATE DRILLED 5/15/51 & 518/
DRILUNG METHOD  SCHRAMM ROTERY/CORE
ROBERTS/SCHORNICK ORILED BY ____BOWES BROC & 918
& ASSOCIATES, INC. LOGGED BY WweP
AT oA CHECKED BY___aus
NORMAN, QKLAHOMA 73072 DRAWN BY: o PAGE 2 OF 2




BORING RECORD

0w 30U OAS SAMPLE REMARKS
z
SEOFOG|DEPTH | LiTHOLOGIC DESCRIPTION J8 g pru x 480
J; o n g . aAVR YRV ITY
okl g E < é OV READING!
W sy R
2 g 5 2 =3 D;’_:_ o Q0 e
=z 3 . 00
‘ 50| & 2 S| Y| - Fru
GROUND SURFACE: 37115,80 > o —
o TSANDY ST, VOIY FINE GRAIN SAND, 20K SAND, ™ 1
| 80% QLT LOOSE, UNCONSOUDATED, MASAVE, NN & 1.0 .
, 7.5 YR 5/4, BROWH. DAY , , NS 21
O 9 —
T SANDY DOLOMITE: '©RY FINE=FINE GRAIN SILICA 0 A&% . NS
—] SAND, 10 YR €/2, LIGHT BROWNISH GRAY TO 3 -
7.5 YR 6/2, PINKISH GRAY, VERY HARD, DRY, 2 3.9
—1 PITIED, HEMATITE JIND CALGTE FRACTURE FiLL 0.0
~10% PRIMARY POFOSITY HORIZONTAL FRACTURES 50 |
S " AT 43,25 28,2930 307,40,41° 45, 5
_| 5054 VERTICAL FRACTURES AT 3.3-40' §: 00
CHERTY AFTER 1.0° 7.3-7.5' SILTSTONE, 10 R —— X -
_] 5/2, CRAMISH BROWN, HICHLY WEATHERED, FIRM et 7.0 ]
VERY MOIST, IRCH OXIDE STAINING, HORIZONTAL —— : (0]
FRACTURES AT 4.4,9.810.0,10.2, AND 10.7, A 0.0 .
T WINOR VERTICAL FRACTURES -
] Z 9.0 —
T "
10.0 o
10 DOLOMITE /SILTS TONE /CRERT; INTERBEDDED, | SLTSTONE A 7 193 10
—] VERY HARD, 10 YR 8/2, LIGHT BROWNISH CRAY, |DOLOMITE 0.0 -
10 YR 7/2, UGHT 4RAY AND 7.5 YR 7/2, CHERT
=4 PINKISK GRAY, MOCERATELY FRACTURED, POSS 12.0 -
wermdin B AL D PLARURE P LR, 308 ]
—1 FRAGTURE IN CHER( e —= | 0.0 —
- 1t -
7 »
15 — 0.0 15 =—
8.0
— ) L -
TIM8/9 18.0
\wAl} . vl ] “
= - 00 -
O
20 DOLOMITE, ICRIGF TSTALINE, 10 7% 3/, DOLOMITE NS o] 20—
4 GRAYISH BROWN, 1) YR §/1, GRAY AND 10 WR -
4/1, OARK GRAY, \HRY HARD, UNSATURATED, L
—& VERY (OW PRIMARY POROSITY, HORIZONTAL -
FRACTURES AT 20.120.8'21.6',22.0,22.4'25.0,
-t 21.2,28.0,78.8'28.4/,29.2',29.7, MINOR IRON -
0XIDE STAIMING IN FRACTURES ALSO 10 YR 3/,
—| BARK GRAY ALONG PARTINGS — -
25 25 —
—1 —
il
- -1
s/ 7] R
26.52 -~ % -
V_;: 30 — —— 200 30 —
HIGHLY FRACTURED AFTER 30.5-32.6' 0 )
= 0.0 -
] 32.0 _
m
— 0.9 =
__{ 1V TK 8/9, PALL HICUWN, SINUK PUDDIDLE ' Y -1
CHORLITE ANG HEMATTE ALONG FRACTURES ¥ 00 /
=""1 trPuUT-£POON EAMPLER TS WATER TASLE {TIWE OF BORING) |
JOB NAME/NUMBER MARATHON/91029.01
[5=T1  STANDARD PENETRATION TEYT L LABORATORY TEST LOCATION i
[T uUnbisTURMED Sampie + PENETROMETER (Tows/sq. FY.) BORING NUMBER BH—-83 ‘ME”QZ‘ )
— WATER TABLE (24 HOURS) NR:  NO REQOVERY
- NS NOT SAMPLE DATE DRILLED §/17/01 - 8/18/%1
DRILLING METHOD HSA
m ROBERTS./SCHORNICK DRILLED BY s
& ASSOCIATES, INC. LOGGED BY Wep
ENVROUMEN AL ANTY CHEGKED BY___ 8JS
NORUM, RAANONA , 73072 DRAWN BY: $a pAGE 1 oF S




BORING RECORD
OwWd SOl GAS SAMPLE REMARKS ‘
CRrOC0EPTH | 1 THOLOGIC DESCRIPTION - oru x 440 — |
m EET) 067 5 g 2 4 8 W12 18 18 1 é E PACKOROUND i
Q x
e % 2 S5 o z OW ALADNG:
@ 9 % | X 8 sos 00 prw
- S a g § ul ﬁj ame __ 00, riu
GROUND SURFAGE:  3785.60 il 3l %|0
35 - 3%
—| 10 YR 8/2 UGHT SROWNISH ORAY, SLGHT — 3 : ~
ODOR, DRY, DENSE, THIN SILTSTONE LAYERS,
=1 KO (+) ON SCRATUHING 18.0 —
38.0
-1 ~ T 7
— 80| & -
40 .0 40 —
8720/ DOLOMITE: IHTERBELUED WTH SILTY DOLOMITE. | DOLOMITE *
Zar —| HOL (+), ORILLED SIFT AT 41.0°, MINOR HEMANTE 0.0 | 6e -
- - 3 120 —
- 0.0 | ¢C -
W' EAT oYY STE AT BROWIS L Tow! A — n vee
45 ——] 10 YR 3/1, VERY DARK ORAY, ORY, DENSE, 00 | 6 45—
NO OOOR, MINOR BLAGK REDUCED STAINING o
48.0 1~ BoUOuTE, GONANT COLOR 10 YR 6/5, PALE | DOLOMITE Ty .
—| GROWN, PROMINANT BLACK STAINING, NG ODOR, £ 0.0 | oc —
DENSE o
-1 ] . s -
- Z 00 {6e =
50 — = 50.0 50 —
508 T GOLOMTE: DRRK GRIY. L5 RN (0T RS ™ DOLONTE w1l e -
LIGHT GRAY, 7.8 YR N 7/0, VERY ANE '
—{ CRYSTALLINE, NO PRMARY POROSITY OBSERVED, —— 520 —
VERY SLGHILY SANDY TEXTURE F]
- 17.8 | 6¢ -
] 560 _
L 27
585 — 93.3( 6C 55 — |
(Y [ 5.0 . i
' TOLOMITE: GRAY, 7.5 N 8/0, AND PINKISH GRAY | DOLOMIE A |
- ;:Ym 8/2. MIGACHSTALLINE, DENSE, HARD, _ 09 | oe — 4
58.0 \ 58.0 ]
DOLOMITE: LGHT GRAY, 7.5 YR N 7/0, VERY DOLOMITE \ 2%
| PINE ORYSTALLINE, YGHTLY SANDY TEXTURE, 175.4] 60 — |
OENSE, HARD, DRY, LIGHT, HYOROCARBON ODOR y iy ' \
B0 =——=f N 60.0-02.1, S\MIE, POSSBLE CONDENSATE 809 60 ——i |
OBOR PRESENT IN 61.0-64.0' SAMPLE . 3
— \\ 800.0| ¢¢ - \w
wiy 1
1 ya L ] }
~ P 087.0{ oc — “
64.0 .
] ] 77
62 TYPSUM: WHITE, 5 7 871 S0FT, DRY, CHALKY H20| oC 65 ~—
53 _T—GOITE LR SRRV 17 Ry P D0 vd 800 . |
cnvsmug&eﬂum. DENSE, DRY, LIGHT HYDRO- P 7] |
67,0 — CARBON M cc
| ONTE CRAEY IRGW, YO YR 875, AN | O0woMTE (1 180 7 |
= PINKISH GRAY, 7.5 "R 7/2, MICROCRYSTALLINE, 5 - —
_| CHERTY, HARD, LENSE, ORY, HYDROCARBON
QOOR DECREASING SLIGHTLY FROM ABOVE Be | OC —
20 4 \ L 70.0 20
[=27] OME OONTINUOUS AUGER SAMPLER "7 WATER TABLE (TIME OF BORING)
= JOB NAME/NUMBER MARA 020.01
=00 ATANOARD PENETRATION TEST L. tAsoRATORY fEST LOGATION M, THON/81029
] unbisTuReED SAuPLE <  PENETROMETER (TONS/8Q. FY.) BORING NUMBER BH=-83 {K!-E?A!
T WATER TABLE (24 HOUR GC:  CRAB CoumPOSIT
m N ( ? DATE DRILLED 8N7/91 = 8/18/91
DRILUNG METHOD HSA
ROBER TS)”SCH ORNICE ORILLED BY $HB
& ASSOCIATES, INC. LOGGED BY wep
ENVRONER TP AT CMECKED BY B
NORMAN, Q¢ 23072 DRAWN BY: SAR, -, W - N——




' \
BORING RECORD :
, z | OWd 3OL aAS SAMPLE REMARKS \
SNorO% DEPTH | {1 THOLOGIC DESCRIPTION R o x 480
F = +) ©
(FEET) | = Lz 21213 10 18 Z|, BACKOROUNE |
a8 KA oW READING! \
Sa|z Wi s
™ g s =18 E son: _00 ey
S3| & Z{E| 8| 5] ™ —arm
70— TN SIRFACE 37800 = 70
CONTINUED FROM PHEVKIUS PAGE DOLOMITE
- —— 130.4| 0C .
_ 2.0 B
3 |
— L w7 o —
we VULUMIIE: AR URAT, /.0 YK N 4/0, VEXY DULMY e Z, \ 32 LU
75 ~— %& CRYSTALLINE, DEWSE, HARD, DRY, FAR 305,01 6C 75 =
T 760
T80T DG TE. PIVKISH Y, 7.5 YR 6/% W0~ | DOLOWTE 5] -]
_{ CRYSTALLINE, DENSE, HARD, DRY, CHERTY, 13| ¢ _
SUGHT HYDROZAREON ODOR £ 78,0
- N —
_ . L 130.4] 6¢ -
. 4 80.0
80 DOLOMITE. LiGiTT BROWNISH GRAY, 10 YR 872, | DOLONITE 85 80 —
AND PINKISH (RAY, 7.5 YR 6/2, MICROCRYSTAL- 48| o ]
UNE, DENSE, CHERTY, JRY, NO OOOR OBSEAVED -~ : -
N % 7
— 08 | GC -
_ 840 b
37
88—l Z 16| ot 8BS —
_ 8%.0 _
38
- y4 1.0 | 6c -
858 | OOLONITE: AS ABOVE VAT COLOR GRADING 10 ya 880 -
TINGRAY, 28 YN 870, i1 87.0° _ATodouTe K1)
—{ DOLOMITE: LIGHT BROWNISH GRAY, 10 YR 8/2, - 0.0 | o¢ —
VERY FINE CRYSTALLING, DENSE, DRY %0.0
90 SLTSTONE: DUSKY YELOW GREEN, § GV 5/2, | SLISTONE | . ___ © ' 30 —
—| SOFT, FRIARLE, DRY 0.0 | cc -
NS T GOoMTE UG BRaWIH GRAY, 10 TR 6/2, | DOLOWTE 92,0 _
NRLJONF CRIXTAL NG NENSE NAY Madn 4 ]
' s 2.0 | 6 -
840
- - ry) N
95 — — 0.0 | 0c 95 —
960 4+— . 86.0 —
DOLOMITE: PINIISH GRAY 7.5 YR 6/Z WICRG | DOLOMITE Iy
_{ CRYSTALUNE, DENSE, CKERTY WM INTERBEODED | WM 00 | cc .
MINOR SLTSTONE, DUSKY YELLOWISH GREEN, INTER- [ =E '
56572, o, rase BEDOED 98.9 -
SILTSTONE |z L
- — 0.0 | cc -
=
100 1000 100 —
] DOLOMITE, PINKISH GRAY, 7.3 YR 8/2, ANO s
—| 7.5 YR 7/2, VERY AN: CRYSTALUNE, DENSK, 00 | 6¢ -1
HARD, ORY, WI'TH MINCR INTERBEDOED SILT- — 102,
=1 STONE, DUSKY YELLOWES OREEN, 5 GY 5/2 —— -
HARD, FRIABLE, AISILE
—t J 0.0 6GC —
- - 1040 _
o8 0.0 |ac [1000 08
CME CONTINUDUS AUGER SAMPLER T T WATIR TARLE (NG OF BORING) |
= JOB NAME NUMBER_MM |
[5=7)  sTANDARD PENETRATION TEST L. LABORATORY TEST LOCATION / ON/91029.01 1‘
T undiswmees saeu +  PENPIROMETER (TON3/SQ. FT.) BORING NUMBER - — ‘
T WATER TADLE {24 WOURS) G&  GRAB couPosIT
B DATE ORILLED 8/17/81 - 81881
DRILLING METHOD  HSA
O ROBERTS/3CHORNICK e =
& ASSOCIATES, INC. L0 g
e e RN tHeckEp ;Y E




|
=z oW SO aas SAMPLE REMARKS
Srrr CC [PEPTH | imHOLOGIC DESCRIPTION Jelg P x _480 =
FE O
ET) 8 5 = 2 4 6 B 1012 14 18 18 2|y BACKOROUND
T S v Q&
a % = o< g OV READING:
ol ps oy
g0 | a ol E] son00 _ e
F j é E 3 Qlat a0 -
CROUND SURFACE: 3785.80 < <|3|lkE|a
105 105
CONTINUES FROM 1PREVAOUS PAGE L
108.0 - A7_1001¢C (1080 —]
: DOLOWITE: LIGHT GFAY, 10 YR 7/2, FINE cm'm* DOLOWITE, I
—| LNE TO SUGHTLY S/NDY, SOME CALCAREOUS 5 00 ! ge -
CEMENY, SOME INTEBEDDED SLTSTONE, €AL- | SLTSTONE [__7 "
1080 —, fﬁno%s P, FRIALE, VERY PALE BROWN, et . 5 -
— _W'N&uum E: PINKISH GRAY, 5 YR 872, SUGHILY T 0.0 | ac -
DOLOMINC, VERY FIME CRYSTALLINE, MOD. HARD, 10.0
110 == HAUKY INTERREDDED WITH SILTSTONE, POORLY 1 % 110 =t
CEMENTED, 5OFT. PIWDERY IN CUTTINGS, DRY, J
—4 NO 0OOR i 0.0 4 6c ~
- ] 12.0 i
T 5
] T 0.0 | 6¢ -
] L l 14,0 _
52
15 - T 0.0 | ¢c 118 ——J
. 18.0 _J
[ 58
] 0.0 | 6c —
T
] . T - 11890 -
- T 00 | cc -
,2(‘)"i__ CMESTONE. VERY FILE BROWN, 10 YR 874, UNESTONE | T 1200 120—
VERY SLTY, FRM T SOFT, VERY CHALKY, DRY [
—1 no ooor T 00 | e —
122.0 I 1220 ~
DOLOMTE LIGHT GRAY, § YR 7/, SCATTERED DOLOMITE %
MOUATTE YOI AweW BEN & VD 3/R W4dN 4 ae | oo
VERY FINE CRYSTALLINE, SLIGKTLY CALCARFOUS, “—
m[’ _| WTH MINOR 8L INTERSEDDED, SILTSTONE, CALCAR- 1248 -
EOUS, SOFT v 57
125 — — 13 o 125~
128.0 126.0) _
. UMESTONE: VERY FALE BROWN, 10 YR 8/4, UMESTONE L 38
_| FINE CRYSTALLINE, 30FT=FIRM, CHALKY, SILTY, 1 0.0 | 6¢ _
SUGHTLY CYPSFIRGUS UMESTONE, POWDERY T
—|  APPEARANCE IN CUTTINGS, NO ODOR. DRY T - 1280 ~
|
- TL 0.0 | cc — \
130.0
130 — T 130~ \
— T 00 | 6¢ -
| 1320 N \
T 3] |
—] UMESTONE, VERY PALE BROWN, 10 YR 8/4, TO L 0.0 | oC —
_| WHITE S YR &A1, FHE CRYSTALUNT, MR~ T 1340
SOFT, SUGHTLY 3YFSFEROUS, VERY CHALKY, 3] n A
SLTY, 50X OF CUTIINGS ARE POWDER ON T — “
135 =1 SANPLL NO ODOR, (RY %0 tac 135
138.0 _
™ &
] 0.0 | cC
N - 138.0 ]
Hoo-—-q I 0.0 | GC T
140 ‘ 108 140 — }
[E==""1 sPUT-SPODN SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029.01)
[ ] STANOARD PENETRATION TEIT L_ LABORATORY TEST LOCATION |
1 VNS IUNIEL SAMMLE T PENRINUNG 1 (1UNB /B F L) [CEVIANTR AN BN L RVITITFTIREN uﬂ—aa lu!_ncﬂ t “
T WATER TABLE (24 MOURS) GG GRAB COMPOSIT
) DATE CRILLED 8A7/91 - 6/18/81
DRILLNG METHOD HSA
C{[] ROBERTS,/SCHORNICK o
& ASSOCIATES, INC. LOGGED BY WEP
Do SRS T
Wmnw' DRAWN BY: - paE 4 oF 3
I




306 9AR rAannr e ~
ONir T T | L HULUSK. DESURIF ION B g © o 8 : Lo
(FEET 5« | S 2 4 4 012,14 %
7} QO A E SACKOROUND
T | & |
ﬁ m T g i y E OV AEADINGY
g S & 8 sau 8.0  peu
Z 3 2 ; WG| Ak 00 ey
GROUND SURFACE: 8785.60 So |5 Z alxia '
140 UMESTONE: A3 ABOVE, BECOMING VERY | MESTONE 85 140 —
—{SILTY AND INTERBEDDED WITH SILTSTONE |& ' ‘ 2.0 {ac —
SLTSTON ' 142.0
W T ITYSTORE U BROWNISH CRAY, 10 YR [SLTSToRE = m 1
-} 6/2, VERY PCIORLY CEMENTED, VERY ! o | cc
SUGHTLY WMOIST, CALCAREOUS CEMENT, : 7
—{ INTERGEDOED W' MINOR LIMESTONE AS p— j44, -
ABOVE - — 87
145— — +8 | GC 145—
] T 148.9
T 60 7]
— [ 3.3/ 6c ~
18 —OWESTORE: DAY VELLOWSH BROWN. 10 [UMESTONE [ ] 89 ML B
YR 6/4, SANOY, COAUSELY CRYSTALLINE, FIRM, T i
— FRIABLE UMESTONE -+ 0.8 | GC
— A | 15¢.0
150—=—UNESTONE: VERY PALE BROWN, 10 R 875, & [T o : 150
SANDY, INTERBEDIED WITH SANDSTONE '~ [[INTER—F Sne
AND SILTSTONE, “ERY FINE GRAINED, CALw |JtoDED L™ 0.0 | 6C -
CAREQUS, >00RLT CEMENTED, VERY *m“‘ i hs2.0
~ISUGHTLY MQIST, LIGHT BROWNISH GRAY, K o—— —
Jnman T TRTONF T Moo loc |
154 — 15 4.0 =
AS ABOVE: BLT #REDOMINANTLY SILTSTONE|SILTSTONE 72 .
155 —o] AND VERY FINE GRAINED SANDSTONE, VERY| & A 8.0 | GC 155 ——
SLGHTLY MOIST, CALCAREQUS, NO FREE | SANDSTONE [okad :
WATER, SLIGHTLY PORQUS K A 158, ]
B === 3 73
- > P 1.9 | 6 -1
158 ezt 26 158. .
UMESTONE: VERY PALE BROWN, 10 YR 8/3|UMESTONE|  F— 74
—{VERY SANCY, INTCRBEDDED WTH SWISTONE{ 4 f—T 331 6e ] ‘
m VERY gucrm.v MOIST, MOISTURE INCREASw |o ro o o F . 60,0 |
——{ING, BELOW 182.0' - \ ] |
160 —T7 — 160 |
- - 1.0 {6 - |
182 —r 162.0 N L
UMESTONE: PINKISH GRAY, 5 YR 7/2, TINESTONE 76 \
—{ VERY FINE CRYSTALUNE, DOLOMINC, a.0 | 6¢ -
CHALKY DULL APPEARANCE, VUGULAR, | \
o] FRACTURED, HARG, SATURATED, HOLE IS T {1640 — ‘
MAKING SMALL VOLUME OF WATER, NO powominc| | 77 |
165 =4 HYDROCARAON OJOR OBSERVED UMESTONE T7 0.8 | GC 165~ \
168 Val 188.0 N ‘
DOLOMITE: LIGHT BROWNISH CRAY, 10 YR |DOLOMITE 78
§/2, VERY FINE ZRYSTALLINE, TRACE 0.0 | GG —
"] AMOUNT OF VIGILAR PORGSITY, HARD,
~4| SATURATED, NO “DOR, SLGHTLY 186,04 -
CALCAREOUS, BECOMING DENSE BELOW 170.0° 79 }
—| WTH TRACE OF FRACTURES 0.0 | 6¢ - R
LW . ln'u i /U-—‘ ,
80 i
~|[GRADING T0 JOLCMITIC SANDSTONE, MEDIUM ob - A
GRAINED ANO SANDY DOLOMITE, GRAYISH BROWN, .0 GC !
172 {10 YR 5/2, AND UGHT BROWNISH GRAY, 10YR 8/2 w: - |
MODERATELY CHUENIED, COOO INTERGRANULAR  (BOLOMIMCL ., 81 |
—| POROSITY, SATURATED, HOLE IS MAKING LARGE  |SANDSTONE [-“-uk 0.0 | G¢ -
VOUME OF WATER EELOW 172.0° 1740
~— —
T.D, 175.0' 82 o0 | oo
1‘75 — 23, 1750 175—
=] wuUT-5P00N SANPLER == WATER TASLE (TNE OF BORING)
JOB NAME/NUMBER MARATH
[S==1  stanoanp poveramon TesY L LABORATORY TEST LOCATION / ON/91039.01
(7 unoistureen saupis +  PENETROMETER (Tows/%q. #1) BORING NUMBER BH—-83 (MW-57)
I WATER TABLE (24 HOWS)
T GG GRAB COMPOSIT DATE DRILLED _8/24/91
DRILLING METHOD 7 —~ 5/8” AIR HAMMER
m B.QEEEZS/________SCH ORNICK ORILLED 8Y gOYLES BROS
& ASSOTIATES, INC. LOCBED BY GHR
“mwﬁ’{%‘ff"' TS CHECKED BY BJS
NORIAM, ¥ %73 ORAWN BY: _SAR pace S _of _S___




WELL COMPLETION  RECORD

GEOLOG. pad
onit - |PEPTH | LiTHoLOGIC DESCRIPTION L8 o WELL COMPLETION DETAIL
(FEET) s=<|S "
NOTE: SEE BORING RECORD § 84 FOR MORE T | o 2| 3 | wm LOCKING STEEL
DETALED UTHOLOGIC DESCRIPTION 25| F |95 < CAP PROTECTOR
£2) % (%L
g S8 P> el CASING DATUM:  3824.31
GROUND SURFACE: 3821.60 Cgu=E]E ISy WP HouE
05 o | COAVEY ST WL T 1 w CONGRETE PD 0
1o ] SLISTONE SILTSTONE | { cevenT/BENTONTE
15‘0_ DOLOMITE: OOLOMITE GROUT MIX
"3 ] DOLOMITE: | DOLOMITE L——8" PVC CONDUCTOR CASING
538.- DOLONITE: DTOR =
SANDSTONE: /| DOLOMITE -———10 5/8" BOREHOLE
28—\ DOLOMITE: SANDSTONE-F—=Z— 30.21
- SANDSTONE: SANDSTONE] - . -~
357 SANDSTONE: Sl 35
X SANDSTONE-—>
19 T samstone: —
48.0_—L\SANDSTONE: SANDSTONE: . - ¢ - VOLCLAY PURE GOLD
SANDSTONE: SANDSTONE| - - - -1 GROUT MiX
380 ganoSTONE: SANDSTONE| -
8501 SREBEL B
SANDSTONE: SANDSTONE| -1 | &
70 — sl |g 70
78.0 g1 0unE: SOLOMITE g
£24 SANDSTONE-F2—
-8 —{__SANDSTONE: —
SANDSTONE: SANDSTONE - - - g
- . P=Y »
o 1 SAmSTONE: SAOSTONEL -] | + Ve RISER
10b_0 DOLOMITE: ggtgm% — o
4.0 o
1054483 DorowTE: /| DOLOMITE & 105
DOLOMITE: §
1207 SANDY DOLOVITE: DOLOMITE o
=
118.0 53157 DoLoWTE: DGLOMITE 2
124.0 2
—J DOLOMITE: DOLOMITE 4
1330 T potowTE: DOLOMITE
140, 3 - DOLOMITE: DOLOMITE —= 140
SANDY DOLOMITE: DOLOMITE =
1600 —sAoy DoLowTE: DOLOMITE = .
’ j SILTSTONE: SILTSTONE —
172.0 S—
175~ DOLOMITE: DOLOMITE 175
= 183.30 SCOIUM BENTOMTE
186.60 ¥ (Z— PELLETS
- 190.58 1] i 020 SLOT 4" PVC SCREEN
1920 T hotoue: DOLOMITE : "
198.0 "
DOLOMITIC UMESTONE: UMESTONE [0 - -
202.0 ——[rEsTonE: ONESTORE T .. 8 - 20 SILICA SAND PACK
R TR FLMESTONE -0t
210 SiosTone: SANDSTONE| - - 210
216.0 — - Sup
1.0. 216.0
245 245
[[==1 sPUT-SPOON SAMPLER T—==7 WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029.01
[><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T} unoisTursED SaMPLE -} PENETROMETER (TONS/sQ. FT.) BORING NUMBER MF-58 (BH—84)
————  WATER TABLE (24 HOURS) NR: NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 6/31/91
DRILLING METHOD  7-5/8" AR HAMMER
ROBERTS/SCHORNICK DRILLED BY BOYLES BROS.
& ASSOCIATES, INC. LOGGED BY WEP
ENVROMNENTAL CONSULTANTS CHECKED BY s
1 12 YA DRAWN BY: SAR PAGE 1 OF 1




BORING RECORD

OW SOIL GAS !
GEOLOG. pd SAMPLE REMARKS |
ONIT ?EPTH LITHOLOGIC DESCRIPTION n g 8 ppM x _18.3 =
FEET [*)
3 é | 2 4 6 10 12 14 18 18 é E BACKGROUND
o & % & <y OWM READING:
E— ({() 9(_ % o 8 E soi: _0.0  pem
:23 a & g g L] A 0.0__ pPM
GROUND SURFACE: 3816.60 ) e
0 CLAYEY SILT: UGHT BROWN, 7.5 YR 673, 10% ML 1 0]
CLAY, SOFT, VERY FRIABLE, DRY Ny 0.0 | 6C -
. NN\ 2.0 _
2
30 GOIOMITE: UGHT ORAY, 10 YR 7/2, VERY FINE | DOLOMITE e | 6e —
—1 CRYSTALUNE TO MICROCRYSTALLINE, CHERTY, 40 |
DENSE, DRY 3
5 — 0.0 ] GC 5 —
— B'O —
Iy
— 0.0 | 6C —
8.0 8.0 B
‘ SILTSTONE: YELLOW 10 YR 7/8, LMONITIC, SILTSTONE 5
_| SILUCEOUS CEMENT, SLIGHT BANDED APPEARANCE, — 00 | cc _
MOD. HARD, DRY - : 100
10 — 5 : 10 —
N0 =T CANGSTONE UGHT GRAY, 25 YR 7/2, 10 LGHT | SANOSTONE| -~ Al 7
_| BROWNISH GRAY, 25 Y 6/2, VERY FINE GRANN, el 120 |
SILICEOUS CEMENT, DENSE, DRY S 7
— B 0.0 | 6C -
] RIREE 140 .
8 &
15 —— 19.9 | 6C 15 —
16.0 el 16.0 N
' DOLOMITE: UGHT GRAY, 10 YR 7/2, MICRO~ OOLOMITE 3
_| CRYSTALLNE, WTH TRACE OF COARSELY 00 | ac |
CRYSTALUNE DOLOMITE, DENSE, DRY, INTERBEDDED :
1 WT MINOR SILTSTONES AND SAND STONES, AS 18.0 -
10

ABOVE
— —7 0.0 ] 6C -
20.0

20 SANDSTONE: PINKISH GRAY, 7.5 YR 6/2, VERY | SANDSTONE| ~ -~ T 20
_] FINE GRAIN, VERY SILTY, MASSIVE, SLIGHTLY Sl 00 | cc ]
HARD, FRIABLE, SUGHTLY CALCAREOUS CEMENT, .
— PREDOMINATLY SILICEOUS, DRY 5 220 ]
- 142 6C —
24.0
13 m
25 —— 0.0 | 6c 25 —
- 26.0 |
T
- 0.0 | e -
28.0 |
] 15
- 38| 6c —
e 30.0
30 SANDSTONE. VERY FINE GRAN, SLTY, 70 YR | SANOSTONE [-2— 6 30
—| 5/2. GRAYISH BROWN, MOD. HARD, DRY, WEAKLY v 50 | ce __
CEMENTED '
I20 RN 320 _
DOLOMITIC SANDSTONE: VERY FINE GRAINED SIICA |pOLOMITC & 7
~1 SAND, 2.5 YR 5/2, GRAY BROWN, MODERATELY  {SANDSTONE - wol e -
HARD, SUIGHT CONDENSATE ODOR, SLIGHTLY MOIST, —— 340
MINOR INTERBEDS AT 10 YR 5/1, GRAY, HARD T : —
DOLOMITIC SANDSTONE S 18 o 1350
35 : 2 : 35 —
[C=="] SPUT-SPOON SAMPLER T == WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON/91029.01
[C><]  STANDARD PENETRATION TEST [__ LABORATORY TEST LOCATION
[T  UNDISTURBED SAWPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-85 (MW-59)
TI—"  WATER TABLE (24 HOURS) GC:  GRAB COMPOSIT
i DATE DRILLED 8/28/91
ﬂ]’ DRILLING METHOD 10-5/8" AIR ROTARY
R OBER TS ZS CH ORN I CK ORILLED B8Y BOYLES BROS.
& ASSOCIATES, INC. . LOGGED BY GHR
T CHECKED BY___ous
B 100 By T 1 i DRAWN BY: 51§ PaGE 1 OF 6




OVM SOIL. GAS
z SAMPLE REMARKS
SEJIOTLOG DEPTH LITHOLOGIC DESCRIPTION 3 g o pom x 18.3 7
FEET o} S e
( ) 8 S ] 2 4 6 10 12 14 18 18 Z| s BACKGROUND
| o x| QlE
e & I Iy ﬁ W - OWM READING:
T L&? §(~ g x 8 E sow: _090 _ peu
% o % % ; o W AR 00 _ prr
GROUND SURFACE: 3816.60 o
35 T 35—
__| CONTINUED FROM PREVIOUS PAGE SANDSTONE |- .- / 18 es.o: 6C |30 _
RIS 19
— e 3491 6C -
] RN 38.0 -
_ A > 98.0] 6C -
NS 40.0 —
- 23.2| 6¢ -
a 42.0 _
DER 22
— o 2781 6C -
| . P “‘0 _
23
45 — 18.6 | 6C 45 —
] 460 _
2
47.0 — 1.8 | GC -
SANDSTONE: VERY FINE GRAIN SILICA SAND, SANDSTONE], - © - . 48.0
48.0 —| WELL SORTED, WEAKLY CEMENTED, SILTY, 25 I A % -
Y 5/2, GRAYISH BROWN, SLIGHTLY MOIST SANDSTONE [ 0] co . _
DOLOMITIC SANDSTONE: VERY FINE GRAIN SAND, T ’
50 —| 10 1R 5/1, GRAY WTH MINOR 10 YR 3/1, VERY o 0.0 50 —
DARK GRAY, VERY FINE GRAIN SANDSTONE, s %
—] INTERBEDS, MODERATELY HARD, MASSIVE, COLOR — 20.0| ¢C -
VARIES FROM 10 Y 5/, GRAY, TO 2.5 Y /2, T 52.0
— DARK GRAY WTH DEPTH, MINOR VERY FINE GRAIN — 57 - -
IRON PYRITE OBSERVED e
mn — 37.01 6C hd
54.0 _
— 7 7
55 — S 1.0/ ¢ 585 —
- — \ 56.0 _
Z 29
1 e > 88.0} GC -
| T 58.0 —
— — 3
— RN 56.0 | 6C -
60.0 —
60 r 3 60
— g 36.0| 6¢ -
_ ' N 62.0 _
it ™ kY]
. T P- 278.0| ¢c -
| 7 L1 54.0 _
//K 3
L1 —
65 — 28.0] 6C 65
_| - 66.0 |
— 34
— L 220 6¢ —
4 68.0
] SOt . \‘ 35 7]
— 7 106.0{ 6C —
20 iy 70.0 20
[C="1 sPUT-SPOON SAMPLER T=— WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029.01
[C><Z]  STANDARD PENETRATION TEST [ LAHBORATORY TEST LOCATON
T  UNDISTURBED SAMPLE -~ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-85 (MW-59)
—— WATER TABLE (24 HOURS) GC: GRAB COMPOSIT
WD - DATE DRILLED ___6/28/91
DRILLING METHOD 10-5/8" AR ROTARY |
ROBERTS/SCHORNICK ORILLED BY BOYLES BROS. |
& ASSOCIATES, INC. LOGGED BY GHR |
BT LTS CHECKED BY___ 85
NM“Q%&W;N O 2072 DRAWN BY: _SAR PAGE 2 OF 6




BORING RECORD
z OW 30l GAS SAMPLE REMARKS
SElOTLOG. DEPTH LITHOLOGIZ DESCRIPTION 3 Er__’ 8 peM x 18,3, )
(FEET) 8 5 bt 012 14 18 1B F A BACKOROUND |
S % % o] g @ OV READING:
d]b & 2 & % [ 8 E 1 sow 20 _ rew
% é % % ; g 81 A _ 00 pru
GROUND SURFACE: 3816.80 & < _
0 CLAYLY SILT: UGHT BROWN, 7.5 YR 873, 10% W T 0
~f OLAY, SOFT, VERY FRIABLE, ORY AN 0.0 166 4
] N 20 _
)
M N 2.0 | GC —
"1 OOUOMITE: UGHT GR&Y, 10 YR 7/2, VERY AINE | OOLOMITE [/
—J CRYSTALUNE TO MICROCRYSTALLINE, CHERTY, 0 N
DENSE, ORY ]
5 P o'o ¢C 5 —
7 8.0
L 4 -1
— 00 | o -
7 80
8.0~ SLTSTORE VELLOW (0 % 778, LWONITC, SILTSTONE 3 7
| SUGEOUS CLUENT, SUGHT BANDED APPEARANCE, — 0o | e _
NOD. HARD, DRY - — " 00
10 = F—— 3 10. 10 —-
— o
10— ESTONE, R T GRAY, 25 YR 772, 70 UGHT [SANOSTORE| " 24 N
_| BROWNISH GRAY, 2.1 Y 6/2, VERY AINE GRAN, SRR 12,0 .
SILICEOUS CEMENT, DENSE, DRY e 7
140
- : -
197 19.8| o 1 54—
Sy 18,
V8.0 T GOTOMTE: LONT GAAY, 10 TR 7/2. WICRO- BotouTe F2 ¥ o 1
_] CRYSTALUNE. WITH "RACE OF COARSELY 06 | oc ~
CRYSTALUNE OOLOMI'E, DENSE, DRY, INTERBEDDED )
| WTH MINOR GLTSTONES AND SAND STONES, AS 18.0 ]
ASOVE 10
m - ~ 0.0 | ¢C -
_ 20.0 ]
20 SANDSTONE PINKIGH GRAY, 7.5 YR 872, VERY | SANDSTONE| -~ fi 20
—1 PNE oRAIN, VERY SLTY, MASSVE, SLCGHTLY REREE 0.0 | 6c ~
HARD, FRIABLE, SUCHTLY CALCAREOUS CEMENT, R
—{ PREDOMINATLY SLCZOUS, ORY RN = 220 -
— 2| oc -
. RN 240 ]
5]
25 = 0.0 | ¢C 25 _‘1
- 2.0 N
RN "
— S 0.0 | 6c —
e 28.
n 8 By 1
. 39 | 6t -
— SE— L 30.0 —
30— ZRAGETONE: VERY |NE GRAIN, SILTY, 10 YR | SANDSTONE |2 8 30
| 5/2. ORAYISH BIOVN, MO, HARD, DRY. WEAKLY R 10 | cc -
OEMENTED et 120
T20 T ToOMTC SATDSTON VERY FINE GRANED SILCA [DOLOWITIC |2 T 7] |
—{ SAND, 2.5 YR 5/2, CRAY BROWN, MODERATELY  |SANDSTONE frae wo! o -
HARD, SLIGHT CONDEMSATE QDOR, SUGHTLY MOIST, T 340 |
-t :gtoa INTERBEOS AT 10 YR SA, CRAY, HARD W - ~ \
OMITIC SANDSTONE bt
15 gs0] oc [3s0 35 — |
——]  PUT=3POON SAMPLER T WATER TABLE (TIME OF 8ORING)
= JOB NAME /NUMBER A
STANDARD PENETRATION TEST [ LABORATORY TEET LOGATION £ MARATHON/§1029.01
T unoisTUREED SAuPLE ~= PENETROMETER (TONS/5Q. FT.) BORING NUMBER BH=85 (H’.—522 ‘
————  WATER TABLE (24 HOUR®) GOl CRAB COMPOSIT
) ( DATE ORILLED 8/28/91
DRILLING METHOD 10-3/8° AR ROTARY
O ROBERTS /SCHORNICK ORLLED BY BSOS 8R0S
& ASSOCIATES, INC, i LOGGED BY GHR
BN O g CHECKED BY ___ Bus
NOtAR, 73072 DRAWN BY: S\ paAog 1 oF 8




| BORING RECORD
z OW4 SOU GAS SAMPLE REMARKS
SLOLOGDEPTH | |THOLOGIC DESCRIPTION 8¢ —_—_—
(FEET) g 3 Q 2 4 9 8 101214 18 18 g N GAKOROND
>~ Qi
L | o o REAON \
UQJ ;—%‘ X 8 5 g ow o i
"]D & 2 & f1xi3 E sou 00wy ‘
zd & 2 g | R 00 rew }
CROUND SURFACE: 381,60 o
35 — 35
CONTINUED FROM PREVIUS PAGE poLomMime T 18 |6s.0]6c 360 3
— SANDSTONE - 6 B !
— - . . A8 cc — }
- ; i: \ ) 34.0 ~
- e > 880 | ¢ -
_ e 40.0 —
| 40 e 74 7 40
- e 2.2) 6c —
. e 420 _
s 2
_ e 70| 6¢ =
—_— 0 _
~ ——— k
45 K 18.6 | 6c 45 —
__‘ 7 %o
- 2% 7
470 ——— 78 | 6 )
SANDSTONE: VERY FINZ GRAIN SIUCA SAND, SANDSTONEY -« o
480~ WELL SORTED, WCAKLY CEMENTED, SLTY, 28 fememrtoncet. L ' ’
Y 5/2, GRAYIGH BROWN, SUGHILY MOIST /| SaDSTOHE F—r - -
[ {BSTINI | VERY FINE GRAIN SAND, ' ‘
50— 10R $/1, GRAY W4 WNOR 10 1R 3/, VERY - 0.0 50 ~—
DARK GRAY, VERY FINE GRAIN SANDSTONE, — %
—{ INTERBEDS, NODERATELY HARD, WASSIVE, COLOR > 20,0 6¢ —
VARIES FRON 10 Y 5,1, GRAY, T0 2.5 Y 4/2, = 20
— DARK GRAY WMTH DEPIH, MINOR VERY AN GRAIN o T —
IRON PYRITE LOSERVED i
— 30| 6¢ —
_ DMEME 340 —
D :
55 —I Sarss 20 201 ¢o 55 ==
| Prs \ 560 —
- 29 [
- : sa0 | cc —
-] o 58.0 N
iy 30
- e 5.0 6 "
60 =i e » T 60 —
- e L %01 ot -1
N & H 82.0 .
— S 3%
- D:w 2780{ oc -
84,0 |
- — M/fﬂ i)
65 — - 280 6C 65 —
] , 88.0 _
e 3
-~ s 20| &€ —
o 680
—~ —e \ 3 ]
- ARE 108.0| 0C -
70 =7 100 70
SPUT-EPOON EAUPLER 7" WATER TABLE (TIME OF BORING
=] - ’ | JOB NAME/NUMBER MARATHON/91029.01
C>=<C]  STANDARD PENETRATION TEST | \ABORATORY TEST LOCATION =4 ‘
[T ustrstureen sawPLe < PENETROMETER (TONS/30. FT.) BORING NUMBER BH-A5 {M———
Te—  WATER TADLE (24 HOUI GG GRAD COMPOSIT
- ) DATE DRILLED 8/28/81
ORILLING METHOD 10-3/8" AR ROTARY
‘IID ROBERTS /SCHORNIC. ORILLED BY BOWES BROS.
& ASSOCIATES, INC, LOGGED BY GHR |
WNWWWL-‘ ; 7:?;: CHECKED 8Y 85 |
s LA S—T W A ——




BORING RECORD
z OW SO GAZ SAMPLE REMARKS
ﬁgﬂgoc. DEPTH | (1THOLOGIC DESCRIPTION 220 phu X _183 =
5 o]
FEET) g3 8 8 1013 16 16 18 2| axcxon
o & Q o E & OV READING
[ s o AR 4
E2 | & Sl Q|F | sou 00 »ew
> g & |2y B w00 ww
70 ~om RN SURACE: _ s810.60 ) e 20
CONTINUED FROM 2Ri'WOUS PAGE SANDSTONE |- - - »
- RERES 72.0 A
RN k3]
—| AFTER 72.0 FEET, \BUNDANT IROM et 7150] & ]
OXIOE STAINING e 740
T8 GIERTY DOLONIE L5 ¥ 5/2 GRAYISH BROW, | DOLOWTE [ R -
75 —={ VERY HARD, CONCC{DIAL FRACTURES 130 | ¢ 75 —
6.0
7 % N
-] 100 | op —
s
780 Y500OMITIC SANDSTONE; VERY FIE GRAN SIGA [ SANDSTONE s 0 [16.0 oC .
B i SAND, VERY MARD, 2.5 Y 5/2, GRAYISH BROWN, | DOLOMITE [t 80,0 80 _}
10 YR 8/1, LGHT GRAY TO GRAY, AND 10 YR /2, T 4
—| DARK GRAVISH BROWN, MINOR IRON OXIDE — 8ol se i
STAINING, DRY, WINOI CHERTY DOLOMITE INTER- i 820
-t BEDS e —
%)
— «.0{ ¢C ~—
60T SANDSTANE, VERV FIVE GRAIN SIICA NOD TR v 10 .
85 i HARD, SLIGHT CARBONATE CEMENT, RON OXIDE R 520/ 60 85 —
STANING, SILTY, ©.5 ¥ 6/2, LiGHT BROWNISK
GRAY, DRY 8.0 N
7 S I
8.9 DOCOMITC SANDSONE: VERY TINE CRAIN SIICA | SANDSTONE [ 86.0) 6o ]
—JSAND, 0O, HARD, 2.5 Y 4/2, DARK GRAMSH | OOLOMTE [ \ a0 _
BROWN T o
— it 1320] 6¢ -
90 — er.cu VA @ %9 90 —
s 230 ¢ -
- AN 92.9
/' - . 47 -1
— 4 26.0{ 0C -
- S 94,0 A
AFTER 64.0', ABUNDANT HEMANTE e i
95 —= : i 80 | CC 95 —
6.0 . . 96.0 _
** T CHERTY DOLCMITE: FARD, CONCODAL FRACTURES, | DOCOMITE 7]
-J DRY, 10 YR 6/3, PALE BROWN, MINOR IRON 0] cc ]
0XI0E STAINNG VA 98.0
-
CHERTY DOLCMITE: 15 YR 8/3, PALE DROWN, Z 50
—{ VERY HARD, MIOH.Y FRACTURED, HORZONTAL 190 | 6¢ ~
FRACTURES AT 100.%',100.3,100.6',100.8',101.0', 100.0
100 —101.2101.6°,101,8, AND102.0', VERNCAL FRAC- S 73 100 —
_{ TVRE BETWEEN 1€0.2-102.3', IRON OXIDE STAN, %017/ lae
CALCITE AND MINDR MANGANESE OXIDE ALONG 5 ~
FRACTURES, HIGHLY FRACTURED BETWEEN 102.)- 21.0
=1 1044, AND 102.’ 1023 -
LX] 50
-1 Y =
— 104 -~
5
405 2 +05
L= SpUT-SPOON SAPLER TS WATER TABLE (TWE OF BORING)
- JOB NAME/NUMBER MARA #.01
CS=D) sTancaro senERATION TEST L. LABORATORY TE5T LOGATION A N, THON/ 9102
C]  UNDISTURBED SAMPLE +  PENETROMETER (TONS/5Q. FT.) BORING NUMBER BH~85 (MW-59) ‘
=== WATER TABLE (1¢ HOUNS) GC: GRAD COMPOSIT
- DATE DRILLED 8/28/m
ORILLING METHOD 10-5/8° AIR ROTARY
ROBERTS /SCHORNICK ORILLED BY BOYLES BROS.
& ASSOUIATES, INC. LOGGED BY QR
ENwOpLEN TAL ANTS CHECKED BY BsS
NORM, [} 73072 .
At DRAWN BY: SAR Pace 2 or ¢




BORING RECORD
ows sail. GAS SAMPLE REMARKS
CEOLOG. IDEPTH | | THOLOGIC DESCRIPTION - pow X 103
(FEET S g
FEET) 95 “ 1 012 14 18 18 g - o 5
o | & e | 38 OV ALADING:
Rz = AR ¥
® i e
$5| 5 Z|E| R Y| - FA
GROUND SURFACE: 3818.80 3 Q
105 CONTINUED FRIOM PREVIOUS PAGE DOLOMITE B 1oy
— —= S 108.3 .
% e
N 107.3 .
(] 5.0
i 7 o2 .
— 108, -
57
10 DOLOWTE 17 YR 672, LIGHT BROWNISH GRAY, | DOLOWITE 28 no—=
| CRADATIONAI CONTACT WTH CHERTY DOLOMITE, — 1.3 .
SUGARY, VEF'f HARD, FRACTURES LARGELY )
—| REPLAGET WM CALGITE, MINDR CHLORITE, IRON 3.0 112.3 ;
OXIDE, DRY 99
- 30.01 ¢c
_ 114.0
[T
15 — 7001 6C 115=
118.9 116.0 .
DOLOMITIC SINDSTONE: VERY FINE ORAIN SAND, oz N 8
w10 YR 3/1, vERY DARK GRAY, MODERATELY HARD]SANOSTONE [~ N 181 | 6c R
ORY, MINOR 10 YR 5/2, GRAYISH BROWN DOLO~ | OOLOMITE [wemmst S 118.0
_‘ MITE INTERBIDS oL \N 52
A
—| AFTER 120.0, COLOR CMANGE TO 10 TR 5/2, — > |oeso) o
| crAVSH BRUWN, DOLOMIMC SANDSTONE o 1] 1200
20 — 3} .o120
— ! h
-~ s o 840/ ac :
122.0 YA 122.0
DOLCMITE: § ICROCRYSTALLINE, 10 YA 872, DOLOMITE 6
—| CRADATICNAL CONTACT WTH DOLOMITIC SAND 70| 6c
| o — 1240
‘llb MINGR (RON OXIDE STAINING AFTER 126.0° 8
125 — 81.01 6C 123~
\ 1260
- o8
] 780 cc
1280 e 128,
SANDY DOUIITE; VERY FINE GRAIN SAND, Y 67
—| GRADATIONAL CONTACT WTH DOLOMITE, 10 YR | OOLOMITE e 530 oo
§/2, GRAYILI BROWN, HARD, ORY L 1%
130 =i . NS X) - 138
1305 e -
_TT00UONITE ;NDSTONE. VERY FINE GRAIN SILICA, |SANDSTONE [y o]
VERY MARD, 5 Y 6/1, LIGHT GRAY 1O GRAY, DOLOMITE [
— AFTER 1537, DISCONTINUOUS SANDS OF 10 YR e
3/1, VERY DARK GRAY COLOR, HORIZONTAL ke
—| FRALTURES AT 130.2,130.5,131.1',133.0',134,4', e
AND 1348 :
135, =y N§ Iy 130~
~—JDOLOMITE: MICROGRYSTALLINE AND SUGARY, GRA- | DOLOWITE (==
DATIONAL CONTACT WTH DOLOMITIC SANDSTONE,
—JABUNDANT FRACTURES LARGELY FILLED WTH CAL-
ITE, IRON PYHTE, AND MANGANESE OMOE, OCCA-
—{SIONAL. VEILY THIN INTERBEDS OF DOLOMITIC SAND-
STONE, 2.9 Y 3/2, GRAYISH BROWN AND 8 YR 5/2, ———
S ORAY, 10 YR 8/1, GRAY ALONG FRACTURE! 7
FRAGTURES 15.3',135.7,136.1",138.8',138.8',137.5' ya 138, (40
I -
SPUT-SPOON SANPLER T2 WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARA .
=]  SYANDARD PENETRANON TEST (L LABORATORY TEST LOCATON / ./ MON/ 81029.0.
[ usoistunee sAMPLE 4 PENETROMETER (TONS/%Q. 1) BORING NUMBER BH-85 Lﬂ-59l
TS WATER TABLE (2¢ HOUNS) G0 GRAB COMPOSIT
- . OATE DRILLED a8/
DRILLING METHOD 10-5/8" AIR ROTARY
‘I]D ROBERTS/SCHORNICK DRILLED BY BOYLES BROS.
& ASSOCIATES, INC. LOGGED BY GHR

|

|

EVIRONMENTAL QONLTANTS CHECKED BY____ B |
N 23072 DRAWN BY: 28 pag S or8 |
]

|




BORING RECORD
OUW soi. aAS
= SAMPLE REMARKS
SEOLOG.IDEPTH | | THOLOGIC DESCRIPTION U8, o x 183
FEET S 9 Q
(FEET) 8 é : 2 4 8 8 1012 18 18 18 g E>r_ BACKGROUND
< ac
@@=z W oG Y o
D g4 31E|8|E|
5318 23| @ G am oy
GROUND SURFACE: 381480 5| xie
140 T LN TINUED FROM PREVUS PAGE DOLOMITE [ N 3 140~
—1 137.0°138.8°140.1 141001413, AND 1419’ Z -
M1 DoLOMITIC SANISTONE, VERY FINE GRAIN 8AND, 2.5] DOLONITIC [t —
Y §/2, GRAYISH EROWN, WASSIVE, VERY HARD, | SANDSTONE '
I WELL CEMENTED, 110RIZONTAL FRACTURES AT 141.6" — . 143.4) —~
_]142.3,143.3, AND 143.8', FRACTURES LARGELY i e 4.7
R A — ’ ]
] HIGHLY WA SLTY - 1
-] 145 INTERSEDOID BETWEEN 143.4° AND 1417, ABUN~ T 1] 1440} 145 —
—{ DANT RON OXDE STAINING AND IRON PYRITE WTHIN P _
INTERBED |, L 12| g
i — T
TIAFTER 146.0' 10 R 5/2 CRAVISH BROWN = 7 S .
. ar 420 6C —
150~ = 150.0 150 =~
- i 283.0 ¢C —
152 — 1220 _
DOLOMITE: MICROCRYSTALLINE, 10 YR 6/2, LUGHT | DOLOMITE 72
—{ BRONISH ORAY, VERY HARD, DRY, MINOR INTER- 4.0 0c —
.| BEDS OF 10 YR 3/1, GRAY, VERY FINE GRAN
—{ SANOSTONG 1540 -
Z n .
155 6.0 | gc 188 —
0
—] MINOR INTERBED (¥ 2.5 Y 7/4, PALE YELLOW 74 - B
_| SLTY sanbsToNE wo e N
_ 188.0 N
5
‘]]b | 970 oc —
Z 160.0
160 7 160 —
-T 330 6¢ —
- vl 182.0 _
77
- 137.0) ge -
_ 184.0 |
78
16 z 108.0 oo 1865 —
_ 1860 _
7
— ~ %01 6C —
- 1880 _
80 ]
— 840 | 6¢ 4 |
170.0
170— ya 5 10— |
- “o| e - \
1720 i
. 7 i |
— 20| 60 - ‘
] = 174.0 ] |
175 127.0( 6¢ | 178.0 176 — ‘
BPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORWNG) |
- JOB NAME /NUMBER , :
=01  STANDARD PENETRATION TEST L. ULABORATORY TEST LOCATION / MTHON/ 91029.01 ‘
[CJ  uNOISTURBED SAMPLE =  PENETROMETER (TONS/30. FT.) BORING NUMBER BH-85 ca_ﬁel
TIIINS WATER TABLE (24 HOURY) GG CRAB COMPOSIT ]
. e DATE ORILLED §/2a/m |
DRILUNG METNDD  10=5/8" AR ROTARY '
] .
O ROBERTS/SCHORNICK omugs By __ ows s !
& ASSOCIATES, INC, LoGoED BY o ]
o AL SRR TANTS CHECKED BY pys
N S, 73072 DRAWN BY: ACE 5 OF ;
b
N
|
1




‘ |
BORING RECORD ‘
OWM 8OIL CAS
z SAMPLE REMARKS
SEopOC-[0EPTH | oL 061G ESCRIPTION 5810 oo x 183
(FEET) g g < 2 1012 14 10 9 ‘ZD 5> BACKGROUND
fal
a & % 5| ; OV READING:
‘I]D e 2 & g = 3 E | sou %0 peu
53| % Z{Z| Q| w2~
GROUND SURFACE: 3810.80 ) o
4 CONTINUED FROM PREVIOUS PAGE DOLOMITE — 88 |122.0| 6¢ {178.0
84
_ 100 | 6¢ -
_ — 5 1780 ]
i 15.0 | &¢ -
o— 1800}
8 SUGARY WITH MINOR (RON PYRITE AFTER 180.0° Z 8 180 ™
— — 20 f6e
] 182.0] -
87
— 11.0 oc —
4
_ 184.0 _
88
185 80 |6 {85 =
1840} -
_1 AFTER 186.0' MINOR IAON 0YIDE STAINING —~ 8
— 6 |cC -
. 180 -
L]
— 33 | 6C aad
190 — 180.0 190~
oowwnc &M%RTWE M “m PINK 7 5 YR | pOLOMTE (T 9
—ﬁs NKI AY, ngm. SA v o' 193,01 | IMESTONE {77 860.d GC -
o _Nﬁ OEVOUS SATCRATID, BHALKY, uckoca N = 192.0
192 1" BoLOMITE T8 W §77, UGHY WROWNIH GRAY, | OOLOMITE | 92 7
_| HARD, MICROCRYSTALLINE, DRY mq 6C -
184 - 194.0 »
‘llb UMESTONE: 10 YR €/2 LIGHT BROWNISH GRAY. | UMESTONE[—T— »
1931 HARD, CHALKY N CLTTINGS, ORY, STRONG CON- ] 615.0! GC 195 —
OENSATE ODOR 196.0
- - o ]
— 273 ac —
_ | 1 198.0) i
T 3
- 143.0| 6C —
200.0
2001 SATURATION AFTER 200.0' 3 m) 200 —
20 TTSANDY DOLOMITE, VERY FINT GRAIN SAND, MICRO—| SANDY - e 7
—{ CRYSTALLINE, 10 YR 0,2 UGHT BROWNISH CRAY, | DOLOMITE — 2020 —
SATURATED, CONDENSATE ODOR ¥
- - 5810 ¢c —
204 204.0 _
SANOSTONE; CARBOMATE CEMENT, VERY FINE CRAN| sanosTone| 7 98
2085—{ SAND, 10 YR 7,3, VERY PALE BROWN, CONDENSA 297.0 6c 208 —
00OR, HARD, SATURATED, MINOR IRON OXIDE 208.0
—1 STAINNING, HIGHLY CEMENTED ™ —~
AFTER 200.0', NTERDEDOED 10 YR 5/1, CRAY
— SANDSTONE 40| 6C —
208 208.0 N
T, 208.0'
- WATER LEVEL 1 HOUR AFTER ORLLING 1910, —
,9' OF FLOATING PROWJCT
210 210 —
=1 sPuT-$POON sAMpLER T="=" WATER TABLE (TME OF BORING
= * | JOB_NAME/NUMBER _MARATHON/91029.04
[S=] sTANDARD PENETRATION TEST [ LABONATORY TEST LOCATION
T unosTureen sawee <= PENETROMETER (ToWS Q. FT.) BORING NUMBER BH-85 (MW-58) ‘
TTo=—  WATER TABLE (24 MOUNS MPO!
- ¢ ) 0G: GRAR CouPosIT DATE DARILLED 8/28/9
ORILLING METHOD  10~5/8" AR ROTARY
‘IID ROBERTS /SCHORNICK ORILLED aY BOYLES 8R0S,
& ASSOCIATES, INC. LOGGED BY GHR
M%%%"Wrzmogﬂﬂﬁw“ CHECKED BY S
o Oy 70T ORAWN BY: A8 PACES _ OF 8 ‘




Z
OvM SOIL GAS
GECOLOG. g SAMPLE REMARKS
oniT o |PEPTH | LITHOLOGIC DESCRIPTION == ] g prM X 200 il
(FEET) o0 | =2 2 4 & 012 14 16 18 Z| >
—_ = & BACKGROUND
\ = = | < | W DVM READIN
(]D Moo | I Wl > EADING
L2 e 2| ®|OIF | sow 00, pem
Z 3 s Si=|3Q G| A __00_ pem
D0 z ' omsee-
GROUND SURFACE: 3812.10 v é ¥ | a
0 CLAYEY SILT: YELLOWSH BROWN, 10YR 5/6, VERY]  CL 1 0 —
LOW PLASTICITY, DRY, 60X SILT, 40% CLAY \ 06 | co _
'3 _TOOLOMITE: CGHT GRAY, T0YR 7/2, MASSIVE, RARD, | DOL0- 2.0 | ‘
INTERBEDDED WATH SILTSTONE AND SANDSTONE, WTE Z
_] QUARTZ, VERY FINE GRAIN, NONCALCAREQUS, INTER- [ 0.0 | ac _ ‘
CONCOIDAL FRACTURE BEDDED ‘
— WTH S 4.0 ]
SAND- [ 3
5 — STONE  f——— 0.0 | cc 5 —
AND 7 6.0
— SILT- - n —
STONE
— 00| ¢c —
- 8.0 B
: 5
%01 GOLOITIC SANDSTONE: UIGHT GRAY 10 PRKISH | oo o 00} ¢C 7
1g —— CRAY, 10YR 7/2 T 6/2, MASSIVE, MODERATELY | " oiC = 10.0 10
HARD, MOD. WELL CEMENTED, NONCALCAREQUS SaD- [ §
] STONE [ 0.0 | c¢ -
_ : 12.0 B
. S 51 6c —
] - 14.0 B
15 SANDSTONE: UIGHT GRAY T0 YELLOW, 10YR 7/2 |SANDSTONE| - - 0.0 | 6C 15 —
—] 70 7/8, VERY FINE GRAIN, THIN BEDDED, MOD. Sl 16.0 B
WELL  CEMENTED, NONCALCAREOUS, VERY FINE s ]
—1 GRAIN FROM 16 TO 18 FEET 0.8 | 6c .
] 18.0 ]
o ;
W 19.0——36{OWITIC SANDSTONE: UGHT GRAY TO GRAY, boLo- 2= 06| 6C ]
20— 10YR 7/2 70 5/1, VERY FINE GRAIN. NASSIVE, wTe e 20.0 20
WELL CEMENTED, HARD, NONCALCAREQUS SAND- [T 11
] STONE [ ]
A 0.0 | 6C
] ER 22.0 -
sl 12
] o 0.8 | 6C —
_ = 24.0 ]
L 13
25 — ——— 0.0 | 6 25 —
- e 26.0 —
v — 1"
2701 5ANDSTONE: YELLOW, T0YR 7/8, VERY FINE GRAN, |SANDSTONE} - 1 e .
| THIN BEDDED, ABUNDANT IRON STAIN, WELL RORRS 28.0 |
CEMENTED, NONCALCAREOUS R 15
— SRS 11| 6c ~
o 30.0
30 SILTSTONE: YELLOW, 10YR 7/8, VERY FINE GUARTZ,| SILTSTONE | . | 1% 30 —
_] cALcAREQUS, DRY A 22 | e _ \
_ - — 320 B |
325 ; 17 |
_| DOLOMITE: UGHT GRAY, 10YR 7/2, SANDY, FINE | DOLOMITE [l 29| 6C __
GRAIN QUARTZ, INTERBEDDED SANDSTONE — WTH SAND- frre
_{ SILTSTONE, YELLOW, 10YR 7/8, CALCAREOUS, STONE & Pr——— 34.0 _
35 MOD. HARD SLISTONE == B e ‘
== sPLIT-sPODN SAMPLER T WATER TABLE (TIME DF BORING) ‘
. JOB _NAME/NUMBER MARATHON/91029.01 |
STANDARD PENETRATION TEST |_  LABORATORY TEST LOCATION ‘
[ UNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ, FT. BORING NUMBER - — g
NR' NO RECOVERY BH-86 (MW-60) |
I WATER TABLE (24 HOURS) NS1  NOT SAMPLED ‘
- GC:  GRAB COMPOSITE DATE DRILLED 7-9-91 10 7-12-91 \
DRILLING METHOD AR HAMMER ‘
ROBERTS /SCHORNICK \ DRILLED BY BOYLES BROTHERS |
& ASSOCIATES, INC. LOGGED BY ML
ENVIRg;‘gﬂENJ%D%EENSELTANTS CHECKED BY BJS ‘
NORHAN, KLAINA 7072 DRAWN BY: DKS PAGE 1 OF 7




i
= |
OVvM sOIL GAS
GEOLOG. = SAMPLE REMARKS
onrt|PEPTH I LITHOLOGIC DESCRIPTION 25| pow X 200 -
(FEET) ZIS 2 R 0 12 14 16 18 Z| > ac
ALk O 2 &, BACKGROUND ;
[ o = W S| | ove resone
«lD L 2 @ Q) S| = | sow 00 rew
z 04 D Tl Q| am __00_ epu
S o ] Z|>lxla
15 GROUND SURFACE: 3812.10 - 35
DOLOMITIC SANDSTONE: GRAY, 10YR 5/1 TO DOLOMITIC o
— PINKISH GRAY, 7.5YR 6/2, VERY FINE GRAN, SANDSTONE / 36.0 _
MASSIVE, MOD. WELL CEMENTED A 19
370 G 3LONITE: UGHT GRAY, 10YR 7/Z, INTERBEDDED | DOLOMITE |—— 29 | GC ]
_| WTH SANDSTONE, YELLOW, 10YR 7/8, MCD. TO | W/ INTER- : 38.0 |
PARTLY CEMENTED, NONCALCAREOUS BEDDED B 20
— SANDSTONE ~— 1811 G6C -]
DOLOMITIC SANDSTONE: UGHT GRAY TO GRAY, DOLONITIC e 7 ]
_J 10YR 7/2 TO 5/1, MASSIVE, MOD. HARD, VERY | SANDSTONE f~—~—— s9.0| cc .
FINE GRAIN QUARTZ — : 0
- e = —
- —— 49| GC —
] A 4.0 _
- 23
43 SANDSTONE: GRAY, 10YR 5/1 70 YELLOW, 10YR |SANDSTORE[—— 58| 6 45 —]
! 7/8, VERY FINE QUARTZ, THIN BEDDED, WEAKLY LY S 7 . 45.0 |
CEMENTED, ABUNDANT BIOTITE AND K. FELDSPAR, | DOLOMITIC }—— - N 74
—| NONCALCAREQUS, INTERBEDDED WiTH THIN SANDSTONE f——<= N 92,01 6C —
DOLOMITIC SANDSTONE e o
n i 5 .
- L 6.0 | oC —
69'5 DOLOMITIC SANDSTONE: GRAY, T0YR 5/1, VERY | DOLOMITIC |- 50.0 50 3
50.5 -_FINE_QUARTZ, MASSIVE, MOD, HARD SANDSTONE | - 26
_ SANDSTONE: YELLOW, 10YR 571 10 UGHT GRAY, |SANDSTONE} .- -~ w3l ce ]
10YR 7/2, VERY FINE QUARTZ, WEAKLY CEMENTED, AR .
—{ THIN BEDDED, IRON STAINING, GRAY, 10YR 5/1 52.0 —
FROM 53 TO 54 FEET, VERY POORLY CEMENTED, 7
—{ FRIABLY MOIST 42| 6 —
| 540 ]
R 28
55 — RS 8.2 | GC 55 —
| Tl ; 56.0 ]
| 29
— 42| cc —
. 58.0 |
RN 30
59.0 1 55L0MITC SANDSTONE: GRAY, 10YR 5/, VERY | DOLOMIMC [0 516 ]
FINE GRAIN, MASSIVE, MOD. HARD, WELL CEMENTED,|SANDSTONE | 60.0
60 INTERBEDDED WITH SANDSTONE FROM 63 TO 68 D A K] 60
—{ FEET, YELLOWSH BROWN, 10YR 5/4. WEAKLY INTER- N \ 151.8| GC —
CEMENTED BEDDED [p——
SANDSTONE [~ 62.0 |
] ——r 2
— 186.0| GC —
_ // §4.0 ]
P 33
65 — < 17.4] GC 65 —
va 1
- " 66.0 _ ‘
- 34 ‘
— v — \\ 134.0{ 6C —
- —ve \K £8.0 _ ]
— 35 »
— o N 283.0| 6C — ‘
S o 70.0 j'
70 - : 70 ‘
[=—"7  sPLIT-SPOON sAMPLER T— =" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029.01 |
[C><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION \
UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SG, FT.) BORING NUMBER - — §
NRi NO RECOVERY BH-86 m 60) ‘
pp— WATER TABLE (24 HOURS) NSt NOT SAMPLED
- GC:  GRAB COMPOSITE DATE DRILLED 7-9-91 10 7-12-9 \
DRILLING METHOD AR HAMMER ‘
ROBERTS/SCHORNICK DRILLED BY ___ BOVLES BROTHERS ]
& ASSOCIATES, INC. LOGGED BY ML 1-
R A |
T 321-3895 DRAWN BY! OKS PAGE 2 OF 7 \




Z
VM sSOIL GAS
GEOLOG, a SAMPLE REMARKS
ONIT|PEPTH | LITHOLOGIC DESCRIPTION 2= | g po x 20.0. o
<C
FEETY o0 | J 2 4 6 8 1012 14 16 18 Z| -
el o 51 & BACKGROUND
0o = o) < OVM READING
fee B %] T Wl >
e 9 a DOl = oso 0.0, pee
zZ 3 3:4 % z LLj &
50 X S|y LéJ: PPM
70 GROUND SURFACE: 3812.10 @ 70
CONTINUED FROM PREVIOUS PAGE L i 36
710 —T—5iNDSTONE: VELLOW, TOYR 577, VERY PINE SANDSTONE[ « - ] 140.0¢ GC s -
72.0 —|-_QUARTZ, WEAKLY CEMENTED, THIN BEDDED, MOIST RO 2,
“TTOGLOMMC SANDSTONE: GRAY. 10YR 5/1, VERY 2 P 5 n
73.0—{ FINE GRAIN, MASSIVE, MOIST, WELL CEMENTED, oo — 2401 6C -
INTERBEDDED WITH SANDY DOLOMITE, LIGHT DOLOMITE 740
—{\ GRAY TO VERY PALE BROWN, 10YR 7/2 T0 7/3, — 3 4 ~
VERY FINE QUARTZ, MASSIVE 8
73 —— DCLOMITE: LIGHT GRAY TO VERY PALE BROWN, 17.4| GC 73 —
10YR 7/2 T0 7/3, MICROCRYSTALLINE, MASSIVE, 6.0
—] CONCOIDAL FRACTURE — R 7
— 20 | 6C -
775 _TSANGY DOLOWITE: GRAY 10 LIGHT BROWNISH GRAY, | SANDY 78.0 B
10YR 5/1 0 6/2, MASSIVE, VERY FINE GRAIN T0 | DOLOMITE [["— <
| CRYSTALUINE — 24 | 6C —
— L 80.0
80 — — W 80
81-0 Y SANGSTONE: BROWN TO YELLOWSH BROWN, 10VR | SANDSTONE [~ 105 6 -
_1'5/3 70 5/4, VERY FINE QUARTZ, MCD. CEMENTED | AND ol 82.0 ]
TO WEAKLY CEMENTED, INTERBEDDED WMTH MINOR | INTER- f——— N Y]
—| DOLOMITIC SANDSTONE, GRAY, 10YR 5/1, HARD, BEDDED % , 12021 6¢ -
MASSIVE, MOIST DOLOMITIC L
- SANDSTONE 7 84.0 —
q
85 — ran 29| 6c 85 —
— — 86.0 |
i Iy
— e 133 GC —
_ e 88.0 |
L 4
— 7 13.2 6¢ —
90.0
90 —Z " 90 —
— o 38| 6C —
. e 92.0 _
s 47
$3.0153NDY DOLOMITE: GRAY TO LIGHT BROWNISH GRAY,| SANDY |—Z 3.2 6C .
_J 10YR 5/1 TO §/2, MASSIVE, VERY FINE GRAIN DOLOMITE [—— 94.0 |
TO CRYSTALLINE AP T
95 TOLOMITE — SANDY DOLOMITE: VERY PALE BROWN | DOLOMITE [o—r/— 38 ¢ oC 35
__| 70 GRAY, 10YR 7/2 TO 5/1, INTERBEDDED INTER- 96.0 -
BEDDED 19
— WITH 35| 6e —J
SANDY 980
—] DOLOM! : _
TE [ %
- : 35| 6¢ —
100 — 1900 100 —
DOLOMITE: UIGHT GRAY TO VERY PALE BROWN, DOLOMITE —~ 51
—J10WR 7/2 10 7/3, MICROCRYSTALLINE, MASSIVE, 20 | 6C -
CONCOIDAL FRACTURE 1020
I — 52 7
- 13.2| 6¢ -
g 104.0 ]
53
29 | 6C
105 106.0 £05
= SPLIT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029.01
[S><]  STANDARD PENETRATION TEST | _ LABORATORY TEST LOCATION
UNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT) BORING NUMBER —_ MW -6 !
NRy  NO RECOVERY BH 86 l 0
—— WATER TABLE (24 HOURS) NS:  NOT SAMPLED
- GG GRAB COMPOSITE DATE DRILLED 7-9-91 10 7-12-9
DRILLING METHOD AR HAMMER
ROBERTS / SCHORNICK DRILLED BY BOYLES BROTHERS
& ASSOCIATES, INC, LOGGED BY ML
T,
E::;Rg;*gg:gﬁ@rg'*gg: :7'”8 CHECKED BY BJS
MAN, KLAHOMA | 73072 DRAWN BY: DKS Pace 3 _CF 7




z
= OVM SOIL GAS SAMPLE REMARKS
OO (DEPTH | (ITHOLOGIC DESCRIPTIN | & £ | g ow x 200, -
o <
(FEET) oo | Jd 2 4 6 8 1012 14 16 18 Z1 >
— a 2 BACKGROUND
ALk | U v|<| W
H ) E ] o > - OVM READING ‘
L 9 o 2 o G| = soiw 0.0 eew
% DJ % % § E & AR __0.0_ ppy
0s GROUND SURFACE: 3812.10 e [
1 CONTINUED FROM PREVIOUS PAGE DOLOMITE AR 105
— 5‘ - ——
N 171 6 |
_ 108.0 ]
55
109.0 : 6| 6C -
SANDY DOLOMITE: GRAY 10YR 5/1, MASSIVE, SANDY L \ 26
11Q —— HARD, INTERBEDDED WITH SANDSTONE, YELLOWISH | DOLOMITE f—r 110.0 110 ~—
BROWN, 10YR 5/4, QUARTZ, VERY FINE GRAIN, NTER- |5 9%
—{ THIN BEDDED, NONCALCAREOUS BEDDED 6271 o€ -
] sm'SJ?ONJ' — 112.0 |
= L S7
- — 159 | ¢ —
- AR 114.0 n
— ® 6
L | |
13 DOLOMITIC SANDSTONE: GRAY, 10YR 5/1, QUARTZ, | DOLOMITE |- ] ® 13
—{ VERY FINE GRAIN, MOD. HARD, WELL CEMENTED, |SANDSTONE [~ ™~ 116.0 -
MASSIVE, INTERBEDDED WITH SANDSTONE, QUARTZ, | INTER= fr——ies \\J 8
—| VERY FINE GRAIN, THIN BEDDED, WEAKLY BEDDED f——— ™ 343.0f 6C —
CEMENTED WH 118.0
— SANDSTONE [ R : -
— o s _
e /ﬂ/ 316.0] GC oo
120 — s " = : 120 —
121.0 = L] 91,5| 6C —
DOLOMITE: VERY PALE BROWN, 10YR 7/2, DOLOMITE
MICROCRYSTALLINE, MASSIVE, CONCOIDAL 122.0 ]
FRACTURE 62
— 4 A9 6C -4
_ 1240 _
63
125 — 68.2| GC 125 —
N ] 126.0 _
SAND BELOW 126.0 FEET, QUARTZ o
127.0 D BELOW 126.0 FEET, QUA et 76.3| 6C -
SANDY DOLOMITE: GRAY, 10YR 5/1, VERY FINE SANDY  f 128.0
— GRAIN, MASSIVE DOLOMITE [ 7~ 6% - —
— / 18| 6C —
A 130.0 ]
130 ] = 130
131.0 - == 26 | 6C —
DOLOMITIC SANDSTONE: GRAY, 10YR 5/1 10 ooLoMITC F——%
—| PINKISH GRAY, 7.5YR 7/2, VERY FINE GRAIN, | SANDSTONE[ =" 132.0 -]
WELL CEMENTED, MOD. HARD, MASSIVE S §7
] e 158 6C —
N R 1340 _
— 58
135 — A AN 100.2| 6C 135 —
N ot \ 136.0 _
——r 59 |
137.0 TR 1327] GC — |
SANDY DOLOMITE: LIGHT BROWNISH GRAY, 5YR SANDY  pris 138.0
— 7/1, VERY FINE GRAIN, MASSIVE, HARD DOLOMITE [—— % = : — |
- MINOR DOLOMITIC SANDSTONE FROM 142 TO - 05| ¢ - ‘
144 FEET L 140.0 |
140 - 140 ‘
(=" sPUIT-SPOIN SAMPLER T=T—=" WATER TABLE (TIME OF BORING }
- JOB NAME/NUMBER MARATHON/91029.01
[55<]  STANDARD PENETRATION TEST | _  LABORATORY TEST LOCATION
[  UNDISTURBED SAMPLE -} PENETROMETER (TONS/SG. FTO BORING NUMBER BH-86 {MW-GO!
NR' ND RECOVERY
— WATER TABLE (24 HOURS) NSt NOT SAMPLED
ﬁl” - GO GRAB COMPOSITE DATE DRILLED___7-9~91 70 7-12-91
DRILLING METHOD AR HAMMER
ROBERTS /SCHORNICK DRILLED BY BOYLES BROTHERS
8% ASSOCIATES, INC, LOGGED BY ML
N C!
El Vle%lEOENJALR []!:SULTANTS CHECKED BY 8JS
Nm“&cgf_"ﬁ%smm DRAWN BY: OKS PaGE 4 OF 7




=
CVM sOIL GAS
GEOLQG. = SAMPLE REMARKS
CRLFUCDEPTH | (1THOLOGIC DESCRIPTION =R= Nt peM X 200 =
(FEET) IS - 46 10 12 14 16 18 Z >_T
— = % BACKGROUND .
R R o Ly OVM READING |
H ) T L W > T M ADIN
w9 o B[O E | sow _0.0_ peu
Z3| g 519 0
50 & 13| ¥ laJ alRi __0.0_ pPu
140 GROUND SURFACE: 3812.10 =) 140
SANDY DOLOMITE: UGHT BROWNISH GRAY, 5YR SANDY b n :
—  7/1, VERY FINE GRAIN, MASSIVE, HARD DOLOMITE f——— 100 6C _
| e 142.0 _
£ 77
— 62 6C —
—|  MINOR DOLOMITIC SANDSTONE FROM 142 144.0 ]
10 144 FEET e 73
145 5 : 76 | 6C 145 —
DOLOMITIC SANDSTONE: GRAY, 10YR 5/1 T0 poLoMme [ 1460
—| UGHT BROWNISH GRAY, 5YR 7/1, VERY FINE SANDSTONE [ 5 : —
ORAIN, WELL CEMENTED, HARD, MASSIVE, WH 4
—] INTERBEDOED WiTH SANDSTONE, UGHT GRAY, INTER- [ 156 | GC .
10YR 7/2, TO YELLOWSH BROWN, 10YR 5/4, BEDDED [ 148.0
~] VERY FINE GRAIN, WEAKLY CEMENTED, MINCR SANDSTONE [ 7 —
IRON STAINING AND SMALL SCALE FRACTURES N
T 19.0 | 6C —
i 150.0
150 — — = 150 —
— e %3] 6C -
— 152.0 _
7] — 77
- . 24.1] 6C —
- = 1540 . B
e 78 ol
195 — — 27.0 6C 1SS —
- 156.0
n s 75 —
— o 22.3| 6C —
— AN 158.0 |
- 80
— e 168.7 | GC —
160 — 5 160.0 160 ———
— el 23| 6 ~
] Ry 162.0 _
—— 82
— i 24.1| GC —
- g 164.0 _]
N 1 &
165 — - 49 [ 6C 1635 ——
o 166.0 _
VA 84
— 67| 6 —
| 168.0 |
4 85
169.0 SILTSTONE: VERY PALE ORANGE TO GRAYISH SLTSTONE | ° BT} 7
170 —— ORANGE, 10YR B/2 T0 7/4, VERY FINE QUARTZ 5 170.0 170 —
INTERBEDDED, MOIST, CaCO3 CEMENTED / SANDY 86
D -
SANDY DOLOMITE: LIGHT BROWNISH GRaY, sy | DOHOMITE 756 GC
1774, VERY AINE GRAIN TO CRYSTALLINE, 172.0 |
MASSIVE : 87
— - 204 | GC —
] L 174.0
L 88 ]85 6 ji750 ]
+75 - 75
[=="]  SPLIT-SPOON SAMPLER T VATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029.01
><]  sTANDARD PENETRATION TEST | LABORATORY TEST LUCATION
UNDISTURBED SAMPLE < PENETROMETER (TONS/SG. FT. BORING NUMBER - —
NRy  NO RECOVERY BH ﬁs “[M 60!
—t—— WATER TABLE (24 HOURS) NS+ NOT SAMPLED
- GG GRAD COMPOSITE DATE DRILLED 7-9-91 T0 7-12-91
DRILLING METHOD AR HAMMER
ROBERTS /SCHORNICK DRILLED BY BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED BY ML
R o
P M T T DRAWN BY' DKS PAGE S OF 7




z
OVM SOIL GAS
GEQLOG. d SAMPLE REMARKS
UEH DEPTH | | ITHOLOGIC DESCRIPTION 2= g pom x 200 -
<
(FEET Z ) 4 - 10 12 14 16 18 Z | >
R =g BACKGROUND
Uo| T WS o | vk reaoing,
g9 & 2 & o | sow 0.0_ peu
Zz [a% D Z | w . 0.
50 5 ZiSty L‘g AR __0.0_ PPM
175 GROUND SURFACE: 3812.10 O 175
CONTINUED fROM PREVIQUS PAGE SANDY 8 | 551 6 *
176.0 DOLOMITE : 176.0 ]
DOLOMITE: GRAY, 10YR 5/1 TO 6/1, MICRO- DOLOMITE 89
—] CRYSTALLINE, MOD. HARD, MASSIVE, CONCOIDAL 78 | GC —
FRACTURE 178.0
. = ]
— 40| 6C —
— 180.0 |
180 3 180
~ 22| GC -
- 182.0 |
92
07:45 7 49 ] GC ]
7-12-91 — - 1840 |
15_5._539 as 3
| 18355 | SANDSTONE, GRAVISH GRANGE T0 NOD. SANDSTONEL " o) e 183
— “_]\ YELLOWSH BROWN, 10YR 7/4 TO 5/4, ANE DOLOMITE 186.0 .
TO MEDIUM GRAIN, ROUND TO SUBROUND, 94
—{ | WELL SORTED, CaCO3 CEMENTED, MOD. HARD 29 | GC ~]
DOLOMITE: GRAY, 10YR 5/% TO 6/1, MICRO= 188.0
] CRYSTALUNE, MOD. HARD, MASSIVE, CONCOIDAL 35 ]
_| FRACTURE 42| 6 . —
190 — = 190.0 190 —
Z
— 26 | GC —
_ . 192.0 _
97
N MINOR INTERBEDDED LIMESTONE FROM 193.5 TO DOLONTE i 7]
I 193. WH ==
] 197.0 FEET, VERY PALE ORANGE, 10YR 2/2, INTER~ I % 194.0 —
SILTY, MASSIVE, CONCOIDAL FRACTURE, EFFER- BEDDED N
195 VESENCE IN HOL UMESTONE —F 24| 6C 195 —
] = 196.0 |
| 99
7
- — 24 GC —
_ 198.0 ]
DOLOMITE 166
] 22} GC —
200 — - 200.0 500 —
— INTERBEDOED DOLOMITIC SANOSTONE FROM = 22| 6C —]
201 TO 203 FEET, QUARTZ, VERY FINE GRAIN, D 202.0
— UGHT GRAY, 10YR 7/1, MOD. CEMENTED, P T - —
2050 | NONCALCAREQUS i .
’ DOLOMITIC SANOSTONE: GRAY, 10YR 5/1, VERY DOLOMITIC el 2 ¢
—] FINE GRAN, WELL CEMENTED, MOD. HARD SANDSTONE f— 163 L0 7]
205 — 129 6C 205 —
— 206.0 |
104
— 30.4| 6C —
- 208.0
210.0 e 105 ]
v — - L i 76 | GC —
——1210 R 210.0 210
=" sPLIT-SPUOR SAMPLER T="—" VATER TABLE (TIME OF BORING
JOB NAME/NUMBER MARATHON/91029.01
[C><T]  sTANDARD PENETRATION TEST {__  LABORATORY TEST LOCATION
UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT) BORING NUMBER " BH-86 ( MF—60 )

WATER TABLE (24 HOURS)

NR'  NO RECOVERY
NS

NOT SAMPLED
GG+ GRAB COMPQSITE

DATE DRILLED 7-9-91 10 7-12-91
DRILLING METHOD AR HAMMER

ROBERTS/SCHORNICK DRILLED BY____ BOVES BROTHERS
& ASSOCIATES, INC. LOGGED BY ML
ENV]RGN?DENJ‘ALD%I%NSULTANTS CHECKED BY 8JS
NORMAN OKLAHGHA 73072 DRAWN BYi DKS PAGE__6 _OF _ 7




. =z
=i OVH SOLL GAs SAMPLE REMARKS ‘
SﬁluTLDG' DEPTH ! _ITHOLOGIC DESCRIPTION =R EE prM X 200, o ‘
(FEET) » O _ 2 4 6 0 12 14 16 18 Z | >
- a v BACKGROUND
Ak v | <| W
mD L:‘] %) T W Ll > T BVM READING
n (2 o 2 o a = | sow _0.0_ M
z o 2| T | u 0.
210.0 50 5 Z|IS|g|Y| e --0.0_ ppu
\/ 210 GROUND_SURFACE: 3812.10 =) 210
- SANDSTONE: LIGHT GRAY TO YELLOW, 10YR SANDSTONE [ e
— 7/1 10 7/6, QUARTZ, FINE TO MEDIUM GRAIN, WTH i 221 66 ]
ANGULAR TO SUBROUND, WEAKLY TO VERY INTER- = 2120
— POORLY CEMENTED, MOD. SORTED, SATURATED, | BEDDED [ - —
INTERBEDDED WTH SANDY DOLOMITE, LIGHT saoY [ 108
— BROWNISH GRAY, 5YR 7/1, DOLOMITE p&Z 22| 6C —
SANDSTONE MEDIUM GRAIN BELOW 2!5 FEET, e 2140
=1 SUBROUND e 09 —
215 — R 15 | 6C 215 —
_ ot 216.0 |
L 110
— % 0.4 | GC —
] T 218.0 |
VAR 1
— A 0.0 | GC —
—— 220.0
220 BORING TERMINATED AT 220.0 FEET ] 2e0
s
223 — 225 —
230 — 230—
235 — 235 —
240 — 240— ¢
245 245
(=] sPLIT-sPOON SAMPLER T="" WATER TABLE (TIME OF BORING
JOB NAME/NUMBER MARATHON/91029.01
[><] sTaNDARD PENETRATION TEST L LABORATORY TEST LOCATION
UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FTJ BORING NUMBER - MK —
NR: NO RECOVERY BH 86 ‘( 60') |
TT/——  VATER TABLE (24 HOURS) NSt NOT SAMPLED ‘
- GG GRAD COMPOSITE DATE DRILLED__ 7-9-91 10 7-12-91 ;
DRILLING METHOD AR HAMMER X
ROBERTS /SCHORNICK DRILLED BY____BOYLES BROTHERS ;
& ASSOCIATES, INC. LOGGED BY ML ;
VN, STty TS cHeCkeD BY__os
NORWAN OXLATONA 73072 DRAWN BY: DKS Pace 7 OF 7 f’




BORING RECORD
EOLOG. z OWM S0 GAS SAMPLE REMARKS
SEFOC|OEPTH | LiTHO0GIC DESCRIPTION =R pou x _3.0
(FEET) g 5 Q 2 4 8 8 1012 1419 18 g - BACKGROUND
Start: 1418 7,/3/91 T Q r| Qi &
Stop: 18:00 7/01/9) = S|y OW AEADING:
Resume: 15:20 7,/12/91 C 9 o g | 0| E son: 0.0  ppy
Finlsh: 18:20 /"2/ 1 = < < 2 Ola ——
% d g = § & | ar 0.0  eru
GROUND SURFACE: 3313.30 o e _
O TTCLAYEY _SK™: VERY PALE BROWN, 10 YR N 0
—47/3, VERY FINE JUARTZ, DRY, VERY LOW 1 o0 | GC —
PLASTICITY, 70% 3ILT, 30% CLAY ML 20
— —4
35 ] h 2 00| 6 —
"~ | SANDSTONE: WHITE 1O LIGHT GRAY, 10 +0 -
AT A TR N
5 T cacareou ' SAND= 300 6e . 5
- STONE : -
- « oo . -
8.0
- -
30 —roiNoY DoLoWFE CRAY, 10 YR 5T, e 5100 cc m
10 —{VERY FINE GRAIN. MASSIVE, HARD'TO SANDY  [Th 10.0 10 —
MOD. HARD, MINCR Fe STAIN DOLOMITE [os
| E vy & 00| 6c —
g4 1 =« 12,0 |
13.0 _ . — 7 loo | 6c 1
SANCSTONE: WANE TO LIGHT BROWNISH ~
_1GRAY, 2.5 YR 8,2 T0 6/2, QUARTZ A 140 .,
VERY FINE GCRAIN, VERY POORLY %‘SSE
15 =——i CEMENTED, ABUNDANT Fe STAIN s los | co 15,
4 16.0 ]
176 e 9 (0.0 cc -
DOLOMITE: SANDY DOLOMITE, LIGHT GNDY b '8.0
— GRAY TO LIGHT BROWNISH GRAY, 10 YR [pOLOMITE ™ —
2/1 T0 6/2, MICROCRYSTALINE TO
— VERY FINE' GRAIN, MASSIVE pA 10 (0.0 | gc —
20 — : : . 20.0 20 —
21.0 e 11 |28 | 6 -
SANDSTONE: WHITE TO UGHT GRAY, 10 . ‘ 22.0
~ YR 8/1, QUARTL. FINE TO VERY FINE : —
GRAIN, WEAKLY CEMENTED, FRIABLE, Ao
—{ VERY WELL SORTED 12 100 | ce -
_ 24.0 |
25 = 1317 ] 6e 25 =
— 26.0 _l
. 14 (0.0 ] 6¢ —
—| GRAYISH ORANGE, 10 YR 7/4 BELOW —
28.0
- 15 136.2| CC ]
30.0 _
30 SANDSTONE: GRAT TO DARK GRAYVISH 30
_JBROWN, 10 YR /1 TO 4/2, QUARTZ, o 18 |38.1 ]
VERY FINE GRAIN, WELL SORTED, MINOR . 1j6c
.| BIOTITE, POORLY 1O WEAKLY CEMENTED, SANDE ' 32.0 _
FRIABLE, NONCALCARIOUS STON
— GRAYISH EIROWN, 2.5 YR /2 FROM L 17 1374} 6¢ -
¥ O , VERY POORLY CEMENTED, L1 14.0 |
=~ STRUCTURELESS, MOIST // .
SPUT-SPOON SAMPLER T—"—" WATER TABLE (TIME OF BORING)
= = ‘ J08 Naue/Nuveer MARATHON, /91029
[S==Z]  9TANOARD PONETRATION TEST [ LABORATORY TEST LOCATION
T unoisumem sampig <+ BENETROMETER (TONS/SQ. F1.) BORING NUMBER BH=-87 (MW—G})
T/ WATER TABLL (24 HOURS) NR:  NO_RECOVERY
- ( N e DATE DRILED __ 7/9/91 & 7/12/91
DRILUNG METHOD _AIR HAMMER
Y,
ROBERTS /SCHORNICK DRILLED BY BOYLES _BROTHERS
& ASSCCIATES, INC. LOGGED BY MJL
E"“"TWW;”’.‘N"%J‘"“ CHECKED BY s
NORMAN, 3072 )
mf%‘i?mﬂ DRAWN BY: SAR pace 1 _oe 2




BORING RECORD
OW SON. GAS SAMPLE REMARKS
=z
SE“O_}.OG- DEPTH LITHOLOGIC DESCRIPTION » 8 s pou x 3.0 =
= 3
(FEET) T 2 & e 2 4 8 112141810 z E - 5
are: 14 / ™y Q
‘ Stop: 18:00 '1/9/9 Q% | T & 8 o OV READING:
! Rasume: 15:20 7/12/81 E 0| o Qx| Q|F ] sou 00 e
1 Finish: 18:30 */12/91 Z 3 < Qla
5- 5 & g § WG e 0.0 _eeu
35 GROUND SURFACE: 3313.30 ) a
- \ DA 35-—4
_| CONTINUED PROM PREVIOUS PAGE ) 18 16.0 | 66 1yg0 _
SS¢ND‘ RRRRE 18 l1a.s
] ONE § -+« 4 12, ]
L GC 38,0 _
] 1‘|'¢.|‘c.1
= 20 [12.5]| GC -
40— L AQ 40—
4 21 |12.2] 6C -
_j 42.0 N
— 22 (12.2] GC —
_. 44,0 -
7-13-9)
Tasag] +° 23| 18.3 6C 45
= - Z 48,0 —
= 24/ 17.1] 6¢ -
] N 48.0 i
M~
et
— ‘\ 28| 51.3 6o =1
e 50.0 ]
T e o 40 B N ”
-1 5/1, NOD, , 26]86.4 GC ]
_| eiome 41 2.0 -
7830 /"”‘
ey —{ SATURATED AT S3.0' 4T 2708 | co —
m —| OLVE GRAY 8 YR 4/1 BELOW 54", 54,0 -
VERY FINE GRAIN, VERY WeLL CEMENTED,
58.0 $8.0 —
_| BORING TERMINATED AT §6.0° __
— —
60 = 60 —
— s
. o
65 = 65 —
s 1 1
—~ -1 }
SPUT-SPOON SAMPLIR T—— WATER TABLE (T'NE OF BORING \
= = e (e o oo | e vser MARATHON,/91029)
(=57  STANDARD PENETRATION TELY | LABORATORY TEST LOCATION
[  UNOGISTURBD Sampur <o PENETROMETER(TONS/S0. FT.) BORING NUMBER BH =87 {W—-B‘I} |
T WATER TABLE (24 HOURS NR:  NO RECOVERY ‘
- ( ) NS: msmman DATE DRILLED 7/8/9t & 7/12/9% ‘
ORILLNG METHOD AR HAMMER :
y y S el '
o ROBERTS/SCHORNICK oy A |
ASSQCIATES, lNC LOGGED BY ML }
ENW' NI CHECKED BY BJS J
o ona oy sae I i |
|
|
|
|
|
|
l




OWM SOIL GAS
= SAMPLE REMARKS
CEOLOG.|DEPTH | | THOLOGIC DESCRIPTION R bow x 18.0
(FEET) O « Q 2 10 12 14 1818 %
Start: 07:45 7/13/91 ©Q 5|z BACKGROUND
art: : [ @] [0
Stop: 11:35 7/13/9N 8 & I W L‘j W - OW READING:
T2 g 2| x QI | sou 00 reu
% a S % ; W il 0.0 _ peu
GROUND SURFACE: 3813.60 5 e
0 CLAYEY SILT: BROWN, 10 YR 5/3, VERY | 0 N 0
1.0 —} FINE QUARTZ, DRY, VERY LOW PLASTICTIY AN 1 110.7] 6c -
|70% SiLT, 36% cuay ' 20
| SANDSTONE: GRAY TO DARK GRAY, 10 7]
_{YR 6/1 TO 4/2, QUARTZ, VERY FINE 2 10.0| gc -
GRAIN, WELL SORTED, MINOR BIOTITE, 40
—| WEAKLY TO MOD. CEMENTED, FRIABLE, ' -]
NONCALCAREQUS
5 — 3100]| 6GC S5 —
—] INTERBEDDED THIN, DOLOMITE BELOW 6.0 ]
5.0, LIGHT GRAY, 2.5 YR 7/2, MICRO— | [ -
— CRYSTALINE, CONCOIDOL FRACTURE | [ 4 00| GC ]
Jd - = 8.0 a
90 4 1 5 |04} GC —
DOLOMITE: UGHT GRAY TO UGHT BROWN-|  |——
10 —1 ISH GRAY, 10 YR 7/2 T0 6/2, MICRO= | po o [T 10.0 10 —
CRYSTALINE, MASSIVE, CONCOIDOL WITH
— FRACTURE INTER— f=4-— 6 |02 6C -
INTERBEDDED WITH SANDY DOLIMITE, GRAYl BEDDED :
| 10 YR 6/1, VERY FINE GRAIN GANDY [ 12.0 —
DOLO.
e N /- 7 |0.4]| 6C ~
] 7 14.0 |
-
15 SANDSTONE: LIGHT OLVE GRAY, 5 YR 8 |11} cc 15
~15/2 TO LGHT OUVE BROWN, 5 YR 5/6, 16.0 _
QUARTZ, VERY FINE GRAIN, WEAKLY
—] CEMENTED, ABUNDANT, Fe STAIN 9 0.0 g¢ -
—| INTERBEDDED SANDY DOLOMITE FROM 18.0 _
17.0° TO 23.0', UGHT BROWNISH
—] GRAY, 10 YR 6/2, VERY FINE GRAIN TO 10 2.6 -
MICROCRYSTALINE, MASSIVE, HARD o
20— 20. 20—
~ 11|3.5] 6c =
..... ~d 22.0
= N 7]
wl e N
23. ™ 12 |211] ac -
SANDSTONE: UGHT BROWNISH GRAY TO >' 24.0
—| GRAYISH BROWN, 2.5 YR 6/2 TO 5/2, L T
QUARTZ, VERY FINE GRAIN, WELL %
25 =1 SORTED, ROUND TO SUBROUND, MOD. % 13 1109 ¢ 25—
TO WEAKLY CEMENTED, NONCALCAREOUS, 26.0 1
=1 YELLOWISH BROWN, 10 YR 5/4 BELOW e ] |
28.0°, VERY POORLY CEMENTED, LOOSE, 1 B ;
—1 LIGHT GRAY, 2.5 YR 7/N FROM 31' TO 14131 g i
35.3', MOD. HARD, WELL CEMENTED, 28.0 |
— NONCALCAREOUS 1
=7 %SE 15 221} 6C ] ‘
30.0
30 — 30 — |
— ] 16 {38.0| ¢ —
. 32.0 ] R
|
— 17 20.5] ¢ — i
] 34.0 _ i
18 (22.3{ GC |35.0 y
35 S 35 —] |
SPUT-SPOON SAMPLER T2 WATER TABLE (TIME OF BORING) |
o Jos Name/Numser MARATHON /91029
[><]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION }
] UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—87A4 (MW—GIA) 5
A
———  WATER TABLE (24 HOURS) GC:  GRAB COMPOSIT ’
- DATE DRILLED 7/13/91
‘lﬂ][) ORILLING METHOD _AIR HAMMER
ROBERTS/ SCHORNICK ORILLED BY BOYLES BROTHERS |
& ASSOQCIATES, INC. LOGGED BY MJL :
(O AT T DRAWN BY: SAR pace 1 of 7
|
i
|
|
{




OW SOIL GAS
OLOG. z SAMPLE REMARKS
SEIT DEPTH LITHOLOGIC DESCRIPTION =N ppw x __18.0
FEET 3<| 9 ©
: : Start: 07:45 7/13/91 _— = ] P _QZ_ E BACKGROUND
. art: O7: Dl o
‘I]D Stop: 11:35 7/13/91 Sa | T G S|y L | oW oG
c 92 % g 4 8 = | so 0.0 pew
N x 2 3 G| ar _0.0_ pew
GROUND SURFACE: 3813.60 al%1e
35 22.3 357
SANDSTONE: LIGHT BROWNISH GRAY, 18 1229 6C 359
— 2.5 YR 6/2, QUARTZ, VERY FINE —
GRAIN, VERY POCRLY TO WEAKLY
—| CEMENTED BELOW 35.0°, STRUCTURELESS) 19 153 | oo —
MOIST, MINOR Fe STAIN 38.0
- 20 |11.4; GC ]
40— 40.0 40—
— 21 [11.81 6C —
| 42.0 ]
—-l 22 110.0| GC —
— 44.0 1
45— 23{17.6 GC 45 =
_ 46.0 N
] 241 18.1 6C -
_ 48.0 |
- 25/ 13.8 GC N
50 — GRAYISH BROWN, 2.5 YR 5/2 BELOW 50.0 50 —
48.0°, MOIST
= 26|90.4 ¢C ]
- 52.0 |
MOD. WELL CEMENTED FROM 49.0' TO
~—1 51.0°, DRY WELL CEMENTED BELOW 271 499 GC —
51.0', HARD, MASSIVE, SATURATION AT : s40
=1 GRADATIONAL CHANGE, VERY DARK - —
GRAYISH BROWN TO GRAY, 10 YR 3/2 1
55— TO 5/1, MASSIVE 28l 16.1] aC 55— 1
wsso| %0 s \
— i
7 29(2.9 | 6¢ ~ :
_ 58.0 | |
A 30| 2.4 | gC ] ‘
60— 60.0 60 — : ‘
] 31}a2|GC = |
— 62.0 - i
7] 32| 15.9) 6C 7] ‘
— 64.0 - "
65 — 33|85 | oc 65 —
| 66.0 ] A
—| BORING TERMINATED AT 70.0' — g
REEM HOLE TO 107 34/8.6 | 6C ‘
- 68.0 _| i
T 35/6.2 | GC ] iy
70 a0 70 — l
[—"]  SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JoB Name/NumBeR MARATHON /91029 |
[S<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION u
"] UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—-87A4 (MW— 61A) i
=== WATER TABLE (24 HOURS) GC: GRAB COMPOSIT
- DATE DRILLED 7/13/91 :
ORILLNG METHOD _AIR_HAMMER
ROBERTS/SCHORNICK DRILLED BY BOYLES BROTHERS l
& ASSOCIATES, INC. LOGGED BY MJL ‘
ARG SRS CHECKED BY___Bis |
NS 3T Es 2072 DRAWN BY: SAR Pace 2 of 7 |
l




OW SOIL CAS
GEOLOG. z SAMPLE REMARKS
S=OROC I DEPTH | | THOLOGIC DESCRIPTION _8le pow x _18.0
FEET o S g
( ) 3 § e} 2 4 6 10 12 14 16 18 % E BACKGROUND
Resume: 08:00 7/14/9 A T [8) x| 3 oW READING:
IR I ’&5] u g -
L] % S| %1 QF | sou 0.0 pru
% o % 2 § '&J ] AR _ 0.0 pPu
GROUND SURFACE: 3813.60 ) o
70 SANDSTOI}JE: VERY DARK GRAYISH BROWN 70
—1 10 YR 3/2, VERY FINE GRAIN, MOD. e 38 |55 —
CEMENTED, 'MOD. HARD, DRY SANDSTO o
- 37 18.0 | 6C —
— 74.0 ]
75— 38 114.8 c¢ 78—
| 76.0 |
77.0 39 |57.5| 6C —
SANDY DOLOMITE: GRAY 10 YR 5/1, %?)Nfgwrs 28,0
— VERY FINE GRAIN TO CRYSTALINE, HARD, - —
MASSIVE e
- E= 40|42 | o w00 -
80 — S e 80 —
— L ‘ 41 |2.6 | 6cC -
- et 82.0 -
83.0 Z 42 |25.2] 6c _{
SANDSTONE: GRAY, 10 YR 5/1, QUARTZ, [sanosTond 840
| VERY FINE TO FINE GRAIN, WELL SORTED, : |
ROUND TO SUBROUND, NONCALCAREOUS, .
85 ——f MOD. TO WELL CEMENTED, MASSIVE 43 |26.4) 6 85
86.0
- 44 1241 | GC —
] 88.0 ]
m _ 45 |62.2| GC -]
90.0
90 90 —]
- 46 (89.5]| gC ]
] 92.0 n
] 47 |265 | G6¢ —
94.0 B
48 [62.4| GC —
85 DOLOMITIC SANDSTONE: GRAY, 10 YR DOLOMITE 85
—1 6/1, VERYFINE GRAIN TO CRYSTALINE,  |SANDSTONH 96.0 _
NONCALCAREOUS, MASSIVE, HARD VAR
— 1 43 |14.9| GC —]
- 98.0 N
- s 50 |18.8) 6C ]
A 100
0— | [ T 100
W+ 51 |10.7{ ¢¢ —
SANDY DOLOMITE: LIGHT GRAY, 10 YR  [SANDY = L.... 102
— 8/1, CRYSTALINE, MINOR VERY FINE DOLOMITE —
SAND, MASSIVE, HARD, CONCOIDOL | ===
—{ FRACTURE o s2 |13.4) gc =
.......... 104 _
53 |11.1] 6C 105
105— i 0 105—1
[=="] SPUT-SPOON SAMPLER T-T7" WATER TABLE (TIME OF BORING)
JoB NaMe/NumBeR MARATHON /91029
(==  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
T uNDISTURBED SAMPLE -}~ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—B?A (MW" 61A)
~o  WATER TABLE (24 HOURS) GC:  GRAB COMPOSIT
’ DATE DRILLED 7/13/91
m DRILUNG METHOD _AIR_HAMMER
ROBER TS/ SCHORNICK ORILLED BY BOYLES BROTHERS
& ASSQCIATES, INC. LOGGED BY MJL
BRGNS CHECKeD BY___ 84S
NORN??;b& K%el;gs‘€9573071 ORAWN BY: SAR pagE 3 of 7




OW SOIL GAS
GEOLOG. z SAMPLE REMARKS
uErfuT OEPTH LITHOLOGIC DESCRIPTION 221 o pru x _18.0
FEET 3 3 g
( ) 3 é ] 2 4 6 10 12 14 18 18 g E BACKGROUND
ax % Gl Wi | ow reson
c 2 2 g o g E | son 0.0 pen
% (_); % g ; ul E‘J AR: _0.0 ppu
GROUND SURFACE: 3813.60 a|x|e
105 g s 105—
SANDY DOLOMITE: LIGHT GRAY TO LIGHT | SANDY |dor- 53 |11.1] ¢ |106
—| BROWNISH GRAY, 10 YR 6/1 TO 6/2, {DOLOMTI AL -
CRYSTALINE, MINOR VERY FINE SAND,
107.0 ~{MASSIVE, HARD. CONCOIDOL FRACTURE se 8.7 | go =
DOLOMITIC SANDSTONE W/ INTERBEDDED [DOLCMITIC[Z = 108
~—| SANDY DOLOMITE: UGHT GRAY TO SAND— —
LIGHT BROWNISH GRAY, 10 YR 6/1 TO | STONE f—-do
— 5/1, MASSIVE W/INTER 55 (9.4 1 GC —
BEDDED 110
110 — SANDY [T 10—
110 OO0, p-fe 1 e
~ | SANDSTONE: UGHT GRAY, 10 YR 7/1. | ... 36 1147
—{ QUARTZ, VERY FINE GRAIN, WELL SORTED] [ 112 _
MINOR BIOTITE, MOD. WELL CEMENTED
- 57 h40.4 —
_ C 1114 B
115 — 58 |124 | oc 115 —
- 116 ]
— 59 134.4} GC -
~ 118 ]
— 60 115.9 GC =
120
120— 120 ~—
— 61 p13.9 G¢ —
122.0 122 —
SANDY DOLOMITE: UGHT GRAY TO LIGHT
— GRAYISH BROWN, 6/1 TO 6/2, VERY 82 |16.7] 6C -
FINE GRAIN TO MICROCRYSTALINE, SANDY 124
—! MASSIVE, HARD DOLOMITE |- -
12—/ 63 [12.3| GC 125 —
..... 126
. R "T
e 5 N A 64 [3.8 | GC —
T = 128 ]
= D R, AR 85 lg.4 | GC — |
130~— - 130 130 — |
131-0"TGGLOMITIC: SANDSTONE: GRAY, 10 YR 5/1[DOLOMIMICl o 86 2.4 | cC 7] \
5/1, VERY FINE GRAIN, MOD. GARD, MOD.|SANDSTONE <= 132
TTWELL CEMENTED T 7]
e e (R JCi 67 0.4 | GC ﬁ i
e N, ~o 134 1 |
13— | = 68 |7.6 | 6C 135 — \‘
T . 136 ] |
..... ‘
— oLl \ 69 |56.8] GC 1 \
N 138 - |
N N 70 139. 6¢ - 1‘
140 140 140 — b
[=="] SPUT-SPOON SAMPLER T====" WATER TABLE (TIME OF BORING)

JoB NaME/NuMBER MARATHON /91029 |
<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION %
[T unoisureen samPLe +  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—B?A (MW—61A) ‘
————  WATER TABLE (24 HOURS) GC:  GRAB COMPOSIT

- DATE DRILLED 7/13/91
W DRILUNG METHOD _AIR HAMMER
ROBER TS/ SCHORNICK DRILLED BY BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED BY ML
e W ROBINSON "~ CHECKED BY BUS
O o 2188 ™72 ORAWN BY: SAR Pace 4 of 7




OW SOIL GAS
GEOLOG. z | SAMPLE REMARKS
ONIT DEPTH LITHOLOGIC DESCRIPTION 8o pow x _18.0
FEET 5<| 2 o
( ) 7o 1 2 4 8 10 12 14 18 18 g ; BACKGROUND
!l o
o = X
w » I % N Lﬁ’ OW READING:
e 2% /%18 F | son 00 ppu
% d % g ; ul & AR 0.0 ppPu
GROUND SURFACE: 3813.60 al®|o
140 DOLOMETIC SANDSTONE: GRAY, 10 YR 5/ DOLOMMIC| 27 1407
141.0—L VERY FINE GRAIN, MOD. HARD, MOD. SANDSTONE - | |
P WELL CEMENTED, MASSIVE SANDY |-t 71 138.2] GC
| DOLOMITE - 142 ]
SANDY OOLOMITE: GRAY TO LIGHT —
_| BROWNISH GRAY, 10 YR 5/1 TO 7/2. | [~ 72 137.8{ gc _
VERY FINE GRAIN TO CRYSTALINE, HARD, -] !
—fmassve 0 144
45— 0 73 |15.4] GC 14-5—]
— A 146 _
It — ]
14 DOLOMITIC SANDSTONE: GRAY 10 YR 5,1, |DOLOMITICT 74 8.3} e
| VERY FINE GRAIN, MOD. HARD, MOD. SANDSTON {\ 148 ]
WELL CEMENTED, MAsSVE | ==
149.0 ] 75 M —
SANDSTONE: YELLOWISH GRAY, 5 YR 7/2 \7 M1e.q 6c
150—~—1 QUARTZ, VERY FINE GRAIN, MOD. WELL 150 150 —
SORTED, WEAKLY CEMENTED, ABUNDANT
—1 BIOTITE, NONCALCAREOUS 76 |83.2] GC -
—| ABUNDANT K-FELDSPAR BELOW 152°, SANDSTON] 152 —
FINE TO VERY FINE GRAIN, MOD. WELL
- SORTED, MOD. WELL TO EVEN CEMENTED 77 |71.6] 6C _
154
— VERY THIN SANDY MUDSTONE SEAM AT .
156.5", MOIST, BANDED UGHT GRAY TO
155—— DARK GRAY, ORGANIC ODOR INTERBEDDED 78 |31.7] 6C 1585 —
WHITE TO VERY LIGHT GRAY, N/8 TO N/ 156
— SANDSTONE FROM 157° TO —
VERY FINE GRAIN, VERY WELL SORTED,
— WEAKLY TO MOO. CEMENTED N 79 n1s.4 GC —
_ 158
— > 80 p21.9 GC —
160
1607 160 —
— | 81 [75.8] GC —
_ 162 ]
] 82 132.0| GC ]
| %k 164 ]
165— ] 83 167.3 GC 165 —
] ™ 166 —
N
~] >. 84 |360 | GC —
_ / 168 .
FINE TO MED. GRAIN FROM 170' TO
_1 171*, MOD. SORTED, VERY PALE BROWN 85 ce i
TO BROWNISH YELLOW, 10 YR 7/4 TO /V F’*5-9
6/6 | 170
170 - 170 —
171.0 ﬂ 8| 6C —]
DOLOMITIC SANDSTONE: GRAY TO LGHT potoMmmcl— 4 86 |18 172
—] BROWNISH GRAY, 10 YR 6/1 TO 6/2,  |SANDSTONEL-Z— ] —
VERY FINE GRAIN TO CRYSTAUNE, MOD.
—{HARD, MASSME | s 87 [13.4| GC 1
- 174 |
88 | 7.8 GC |47
175 175 175 —
(=="] sPUT-SPOON SAMPLER "= WATER TABLE (TIME OF BORING)
JoB Name/NumBeR MARATHON /91029
[5<]  STANDARD PENETRATION TEST | LABORATORY TEST LOGATION
[T]  UNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—87A4 (MW— 61A)
————  WATER TABLE (24 HOURS) GG GRAB COMPOSIT
) DATE DRILLED 7/13/91
DRILUNG METHOD _AIR HAMMER
ROBERTS/SCHORNICK ORILLED BY BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED BY MJL
B Oecxep Y__ais
N S35 2072 DRAWN BY: SAR PacE 5 oF 7




OW SOIL GAS
z SAMPLE REMARKS
CLOLOG-|DEPTH | {|THOLOGIC DESCRIPTION 8o peu x 180
(FEET) O « 8 4 10 12 14 18 18 (20
Resume: 08:00 7/14/91 v o [ ) E SACKGROUND
Stop: 19:19  7/14/91 oL 2 iz w OVM READING:
Resume: 07:00 7/15/91 w o T | ¥lziz 0.0
Finish: 10:05 7/15/91 Lo < = 8 | s 22 peu
5 x 2 Sl W | ar 00 peu
GROUND SURFACE:  3813.60 2lxlo
175 : —— 175~
OQLOMITIC SANDSTONE: GRAY TO LIGHT  [DOLOMITICE .- — 38 1781 6c
_] BROWNISH GRAY, 10 YR 8/1 TO 6/2,  [SANDSTONE 176 _
VERY FINE GRAIN TO CRYSTALINE, MOD.
—- HARD, MASSIVE 89 (43.7] 6C —
...... ™ 178
- ] p— 90 190.4 GC —
...... -]
180 m— L] 18 180—
— s dl 91 143) —
Jd | = 182 ]
e 92 |10.0| 6C 7
T e 184 |
\\_ 93 h27.3 6C —
185 SANDSTONE: GRAYISH BROWN. 10 YR 5/4lc.uncrand ' ~ 17 183
—1 QUARTZ, VERY FINE GRAIN, WELL SORTED,{~  ~  ]....0 188 .
MOD. WELL CEMENTED | oo
1870 —f———ee e o 94 (29.0| GC ]
SANDY OOLOMITE: DOLOMITIC SANDSTONE, |  [T==- 188
—{GRAY TO LIGHT BROWNISH GRAY, 10 YR —
6/1 TO 6/2, INTERBEDDED, UNTS 1.5
—{FT. THICK, CRYSTALINE TO VERY FINE SANDY 35 g9 | 6C —
GRAIN, MASSIVE DOLOMITE[- - 20 .
190 —1 W/INTER 1 190 —
BEDDED  pmtrii—
- DOLOMITIG—=— 96 |46.1| CC —
SANDSTONE—<——
, 192
- 97 | 2.4 | 6C —
L 2 N S 194
= - - =
195—] SATURATED BELOW 19400 | -4 98 [1.3 | GC 195 —
NO GDOR | 196
— e 99 (0.0 | GC —
. — 108 .
D I AR 100 {15.8]| 6C —
...... 200
200~ FRACTURED BELOW 200' | oo 200
] 101{0.6 | GC -
N DA 202 B
e T AR 102 0.4 | 6C .
| 204 ]
20—y | == 103 | 0.4 | 6C 205—
206.0 206 ]
" | SANDSTONE: VERY PALE BROWN TO
—| BROWNISH YELLOW, 10 YR 6/3 TO 6/, . 104 lo.o | o —
MEDIUM TO COURSE GRAIN, ANGULAR leannstonel - - 0 h08
—| TO SUBROUND, VERY POORLY SORTED, —
CALCAREOUS, SATURATED, ABUNDANT
—| ANGULAR DOLOMITE AND LIMESTONE 105 1.1| GC -~
FRAGMENTS 10
210 210 —
SPLIT-SPOON SAMPLER T—=-=" WATER TABLE (TIME OF BORING)
= Jos Name/NuMser MARATHON /91029
[5><<]  STANDARD PENETRATION TEST [_  LABORATORY TEST LOCATION
[T UNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—-874 (MW— 61A)
ppe—— WATER TABLE (24 HOURS) CC:  GRAB COMPOSIT
- DATE DRILLED 7/13/91
DRILLNG METHOD _AIR HAMMER
ROBER TS/ SCHORNICK ORILLED BY BOYLES BROTHERS
& ASSOQCIATES, INC. LOGGED BY MJL
R T N AN TS CHECKED BY BJS
N o 527 5des 7272 DRAWN BY: SAR pace 6 of 7




BORING RECORD

OW SOiL GAS
=z SAMPLE REMARKS
GEOLOG-|DEPTH | iTHoLOGIC DESCRIPTION 810 Pru x _18:0
(FEET) O « Q 2 4 6 10 12 14 16 18 %_2 N
Resume: 07:00 7/15/91 v o o S| & BAGKGROUND
Stop: 10:05 7/15/91 o Um- = & oy OWM READING:
dID 2 P 023 @ 9 = | sou 00 eeu
% 61 % g g | & AR __ 0.0 _pPu
GROUND SURFACE: 3813.60 a1 *®1°
2107 T SANDSTONE: PALE BROWN TO BROWNISH aoSToNE 210
_JYELLOW, 10 YR 6/3 TO 6/6, MED. TO |ANOSTONg 77 p 1061 0.8 | GC —
COURSE GRAIN, VERY POORLY SORTED, | |0
_lANGULAR TO SUBROUND, CALCAREOUS, | [ ~--- 212 ]
SATURATED, ABUNDANT, ANGULAR | [0
_{ DOLOMITE AND LIMESTONE FRAGMENTS, | |- 10710.4 | 6C ]
MOD. WELL CEMENTED, HARD | [ 1 914
214.0 -
BORING TERMINATED AT 214.0°
215~ 215—
220— 220—
225— 225
230—] 230—
235 235—
240 240
245 245
—— SPUT-SPOON SAMPLER T—="=" WATER TABLE (TIME OF BORING)
= Jos Name,/NuMeerR MARATHON /91029
[=><<]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
(1  UNDISTURBED SAMPLE —+  PENETROMETER (TONS/sQ. FT.) BORING NUMBER BH—87A (MW"' 61A)
————  WATER TABLE (24 HOURS) GG GRAB COMPOSIT )
- DATE DRILLED 7/13/91 :
‘“w DRILLING METHOD _AIR HAMMER
ROBERTS/SCHORNICK ORILLED BY BOYLES BROTHERS ;
& ASSOCIATES, INC. LOGGED BY ML .
NV O T e ANTS CHECKED BY BJS
NORMA ¥R 73072 DRAWN BY: SAR pace 7 of 7




BORING RECORD
QW BOIL GAS
UG , ) SAMPLE REMARKS
GRoLOG: IDEPTH | |iTHOLOGIC DESCRIPTION . é o sow x 48
(FEET) g é Q 2 & & 8 1012 7e 1818 (é E ACKOROUND
e - % & 2y OV READND:
«]D & 2 < g 18 DE_ so 0.9 pew
23 |5 28|88 =~ 20
GROUND SURFAC:: 3817.00 & Q
0 - ! M] z ¢/
O3 IFRAGUENTE oL AE _
BROWN, OftY o) 1 0.0 | 6C 20
1 CHERTY DOLOMITE: DRY FRAGMENTS, ‘ -
CHERT COLOR 100 YR §/4, YELLOWISH - 2 loo
| 6ROWN DOLOMME COLOR 10 YR 8,2 CHERTY | 0 6 .
| CRAMISH BROWN DOLOMITE 0 .
FILTSTONM
5 = s |00l 6C 5 =
._ - 6.0 ]
7.0 } 4 19.0) 6C —
SOLOR 10 YR 6,4 LiowT VELLoWsH  |suTSTONE [ 8.0
= &Rown / DOLOMITE [ — -
10 - 10.0 10 —
CHERTY DOLOMITE: 10 YR 5/4 YELLOWISH| cpeory |
—{BROWN, SHTSTONE INTERBEDS, IRON _ s 7.0l cc -
OXIDE STAIN ON SOME SILTSTONE, ORY, |OOLOMITE
12.0-4COLOR 10 YR 5,8 (IRON STAIN) BROWN 12.0 -
ISN YELLOW
— 7 | 102] 6C -
—d DOLOMITE SILTSTONE: DRY 10 YR 7/1 . 14.0 -
LIGHT GRAY, SOME CHERT 10 YR 7/3 _
15 —{VERY PALE YELLGW BROWN S B |97 | 6 13—
DOLOMITE / 16.0
I SILTSTONE =2— 7
— — o 30 cc 4
. —_— 18.0 _
m ] = o120 -
20~ —— 200 20—
- = ‘ 11740 G ha
22.0 s 22.0 .
SANDSTONE: VERY FINE, DRY, 10 YR 8/1] [ ...
| WHITE, CRADATIOMAL CONTACT WITH SO 12 120 ] cc -
QVERLYING SILTSTONE, SOME CHERTY .
—{ SILTSTONE, ORY 240 ~
25— JSANDSTONE '_'-“ 1320 | gc 25 -
- 26.0 _
- 14 2-0 GC -
- 28.0 .
‘1 15 |NS | GC ]
30 S 30.0 30 =
SANDSTONE. VERY FINE, DAY, 10 YR 8/1,l ocxn o
—{WHITE TO 10 YR 3/2 VERY PALE BROWN, AR 16 140 | 6c —
SOME SILTSTONE s20
— it e o - -t
— B 17 18.0 | gc -
LYY, W S - — L 34.0 -
O~ SANOSTONE ViRy FINE, 5 YR 8/7, GRA 18 |16 | &€ |35.0
35 - - JS —
FPUT=FPCOON SAMPLER T WATER TABLE (TIME OF BORING
= = ¢ ' | o8 namENUMEEr MARATHON /9102
STANDARG PENETRATION TEST L LAGORATORY TEST LOGATION
T3 unoistureeD SAMPLE <~ PENETROMETER {TONS/SQ FT.) BORING NUMBER BH~-88 fm -82 )
T wATRR TABLE (34 HOURS) G0 GRAD COMPOSIT
- DATE DRILLED 7/39/91
ORILLING METHOD _AIR_ HANMER
, f
i ROBERTS,/SCHORNICK ORILED B ___soy£s BROTHERS
& ASSOCIATES, INC. WOGGED BY OHC
N O S R T CHECKED BY BJS
NORIAN, S 73072 DRAWN 8Y; SAR pagg o 7




BORING RECORD
4 Oui SoIL GAs SAMPLE REMARKS
SS,OTLOQ DEPTH LITHOLOGIC DESCRIPTION o g o oy x 88
(FEET) 5 o' o
1233 ? é : 2 2 : £ > BACKGROUND
0 1S a4
g & z o g g OVM READING:
‘]lD Y g g € 2 E go. 0.0 pey
< =) Whigl | am 0. seu
GROUND SURFACE: 3817.00 50| 8 < g i
357 SANDSTONE: VERT FINE, 5 YR 8/1 GRAY, (18 | oo 387
— CHERT 10 YR 7,73 VERY PALE BROWN, | .. . |- 36.0
DRY, WELL CEMENTED, 10 YR 8/1 GRAY [SANDSTONG: ' 7
- oy wle | .
5 [ IR 38.0 |
- SN 20 |20 | 6¢ -
40 SARDSTORE: FINE,” LOGGELY CEMENTED, S 0.0 40—
10 YR 7/4 VERY ROWN, |}
'{ LI sanpsTong P 212 e _'
@0 +— 42.0 —
SANDSTONE: VERY FINE, 75 YR 770 | |
— UGHT GRAY, LRY, WELL CEMENTED R | 22|¢ [6C -1
S A AT 440 —
45 = A 23| 4 |6C 45
N A A 46.0 _j
SANDSTONE]..".".". .
n L 24|+ {cc —
4 b 48.0 _
m ! 25 18.5 | 6C 7
50 U D P 50.0 50-——
SANDSTONE: ANE, 10 YR 7/7 UGHT | [
~| GRAY, DRY, M0D." CEMENTED smosrou%.'.'.'.'.' 26 |25 | gc -
s OO 2.0 -
SR S MEISTORE PabR T8THGD. lsmmostong
- A 3 . feannsrand ... 4 B
CEMENTED ! SANDSTONG """ 27| 8 |cc
54.0 — 540 —
O R L R
55 77) WELL ceméNTED, ORY, PRoBABLY < | [ 28 |14 | GC 557
—| DOLOMITE EMENT -
- ] 28 |70 | g0 -
4 b e 58.0 _
-] SANOSTONG -+ 3017 j6c .
60== e £0.0 60 —
7] d 3 {17 [ce 7
— 820 -
= AR 32 |102]6¢ ] ‘
- 4 g4 0 - ‘
65 — L 3|8 foc ss— |
60 44— b 88.0 _ \
CHERTY DOLOMITE: ORY, § YR 7/1 LIGHT - 1
7 GHERTY 34 |28 |GC . ‘
— DOLOMITE 88,0 _ |
- |
35 | 6 |GC \
20 - 70.0 20 — |
(=1 ®uT-sROON BAMPLER =T WATER TABLE (TIME OF RORING ‘
" | yom name/NumBer MARATHON /9102 |
[==="] STANDARD PENETRATION TEST | LABORATORY TEST LoCATON |
] unbisTuRaed Saeie - PENETROMETER (ToNE/$4, FT.) BORING NUMBER BH =88 (MW~—-62) |
— WATER YABLE (24 HOURS) 06 GRAB COMPOSIT ‘
- DATE CRILLED Ua/9
ORILUNG METHOD _AIR HAMMER :
m ROBERTS /SCHORNICK ORILLED BY BOYLES BROTHERS _ |
& ASSOCIATES, INC. LOGGED BY DHC ‘
RO 1 i CHECKED 8Y BJS
NoAs IOMA 73072 DRAWN BY: SAR page 2 o 7 \




BORING RECORD

=z OW SOL gAS SAMPLE REMARKS
GEOFOGIOEPTH | | THOLOG'S DESCRIPTION R bru x _08
FEET o S ¢
{ ) 8 S = 2 4 81012 14 18 18 Zy BACKORGUND
s | O e Q
g a E % N OW READNG:
O 5% 3 S|EIBIE e
£ 2 O |G| om0 peu
GROUND SURFACE: 3817.00 508 z g r o
70 CHERYY GOLOMIE: (CONT) HERTY -2 707
— DOLOMITE 36| e ~
¢
72.0 - 72.0 B
OOLOMITIC SAND:TONE: VERY FINE, WELL | |-
| CEMENTED, DRY, 2.5 YR 8/0, GRAY oo qyymef-" 37 (123 | ac .
4o — SANDSTONE """ 9
: DOLOMITE: § R 7/1 LIGHT GRAY AND | [ .
=4 —| DOLOMITE SANDSTONE, DRY L 38 {67 | G¢ 75—
POLOMTE 78.0
. DOLOMITE [t N
77.0 SANDSTONET ™~ 39| 91/6C -
DOLOMTIC SANDSTONE: VERY FINE, 2.5
—| YR 6/0 GRAY WELL CEMENTED 78.0 -
SLIGHTLY wiolsT -
- = 40 | 84 6o -
80 — f 80.0 80 -
] SO AN
poLomMmIc— 41| 18]acC —
B SANDSTONE 82.0 ]
- : 42| 24| ac J
T e \l 840 _
85— ] p— 43 | 70| ¢C ss —d
----- 26.0
N - i
- | == 44| 43 ce —
[ T (R == aa. _
— - 4% | 5 |gC -
‘IMD ..... 90.0
90— oo 90—
— 46| 5 |ac -
020 — 92.0 N
i [CHERTY DGLOMIT:: DRY, 10 YR 773, -
| VERY PALE BROWN s 47| 9% jcC —
CHERTY 94.0
DOLOMITE : —
] 7
95 — ; 48| 7 |oC 95 —
— 96.0
98.0 —TTRERT, 5 TR 7,5 PINKISH GRAY, DRY, ) .
-] CHONCOIDAL FRACTURE, ORY 1 é |3 |6 -
| CHERT ? 98.0 |
!
.{ N 50| 3 |6 —4
100~ : 2 o—
CHERTY DGLOMMTI: 7.8 YR 6/2, PINKISH ; 10
—{ GRAY, ORY CHERTY ‘ L 51 (0.3 ¢C -
010 POLOMITE [T 102
| CHERTY DOLOMITE: 10 YR 6/2, LUGHT 7]
~{ BROWNISH GRAY, DRY CHERTY —— 523 |6C —
- DOLOMITE [T 104 _j
105 —— 2l17{ec |10 105~
SPUT-SPOON SAMPLER == WATEA TABLE (TME OF BORING)
JoB NAME/NuMBeR MARATHON /91029
[=-=7]  STANDARD PENETRATION TEST | . LABORATORY TEST LOCATION
[T uNbisTuRsED Samble <+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—88 {Mw-ae)
TTISIT WATER TABLE (24 HOURS) COMPO!
R G e u DATE DRILLED 7/22/01 i
DRILUNG METHOD _AIR_HAMMER
/ ———
% ROBERTS, SCHORNICK ORILLED BY BOYLES BROTHERS ]
& ASSOC lATES INC. LOGGED BY DHC
[NWMIN'ML TANTS .
g e O WEoN CHECKED 8Y 8IS |
NWQ'S Q'u§ 73072 DRAWN BY: SAR page 3 or 7 \
|




BORING RECORD
0w SOIL GAS
z SAMPLE REMARKS
SR O [OEPTH | LiTHoLOGIS DESCRIPTION A pom x _88 =
(FEET) 8 9 |, 01214 18 18 | % x BACKOROUMD
Q
«]D 5k |2 By ow ACAOMD
C 9 % g (14 8 E | s 00 prw
Z g x 2 gL Gl am 00
GROUND SURFACE: 3817.00 o e
108 CHERTY DOLOMITZ: (GONT.) CHERTY 1 2 53 |17 | 6o 105 =
106.0 DOLONITE 108 .
f ——n
—{ CHERTY DOLOWTE: 10 YR 7/1, UGHT  [cHerty H— 37 —
GRAY, DRY. CONCHOIDAL FRACTURES DOLOMITE 54 ¢C
- T 108 —
] f— 6 | 281 cc —
'10 — ] 110 110 —
- = s6| s |OC -
-] L— 112 -
— - 578 -
114.0 == % s —4
M R I
ey ) k¥ s —
115 ] siLtsfonE 10 Yk B/4 VERY PALE ostong. - ¥ 56|78 6c "s
118.0—}BROWN, DRY A— 118 -
— CHERTY DOLOMITE: 10 YR 7/3, LIGHT = 58 {3 |ac -
GRAY, DRY (A3 ABOVE) 18
- (- -
— cuerty 6 | & |cc .
DOLOMITE [ 120
120— x 120 —
4
- v 61|78 |cc ~
_ e 122 _

[ |
¥
a
3
I

124
128 — 83 (13 | GC 125 =
] — 128 ]
A
— ~ 84 3 ]6C —
128.0 128 =

DOLONMC SANDGTONE: VERY FINE

~{ 7.8 YR 7/0 LIGHT GRAY, ORY, WELL f— es 0.3 | 6c —
1 30— cEMENTtD/ poLoMMc 130 130 —
SANDSTON Bt
- i 88 | 1 |GC —
yaltnl
- = 132 ,_
- e 8711 )ce ]
134.0 e, 134 -
CHERTY QOLOMITE: DRY, INTERBEDDED,  [DOLOMITE {7
135—{ VERY FINE SANDSTONE SANDSTONET < 68 | 0.7 ] 6C 135 —
136.0 — e 136 _
- o 6| o |GG .
- % 138 .
it
7 SO 70 |02 | GC =
140 - 140 140 —
SPUT=SPOON SAMPLER TISTT WATER TABLE (TME OF BORING
D = ‘ * luoe NaMe/NumBErR MARATHON /9102
[==<T]  sTANDARD PENETRATION TENT [ LAGORATORY TEIT LOCATION
[T undristursen saweis 4+  POTXOMETK (Tons/sa FL) BORING NUMBER BH—88 (mr-egz
— WATER TABLE (24 HOURE) G GRAB COuPOSIT
‘Mb - DATE DRILLED 7/22/91
ORILUNG METHOD _AIR MAMMER
ROBERTS,/SCHORNICK DRILLED BY BOYLES_BROTHERS
& ASSOCIATES, INC. LOGGED BY DHC
Wﬂ:.n w ANTS CHECKED BY 8JS
! — [RAW BY SR T A




BORING RECORD
OWd SOIL GAS SAMPLE REMARKS
GEOLOG-|0EPTH | moLCGIC DESCRIPTION L8 1. oo x 8B
FEET) g s S 4 8 8 101216104 2 > -
~ ]
ﬂ]D o % 5 ‘5 g OVM READNG
& & ) &= ;0.0
[ é g % 8 EJ sois 9.0  ppu
Z W At _00 pru
GROUND SURFACE: 3817.00 > = g E1e l
140 =T oLoNIIC SAVDITONE: VERY FINE, 7.0 = 140
—m % WHITE, WELL CEMENTED, ORY, 7|2 |ce -
ETROLEIJM ODOR DOLOMITE A \
_ TTONEE— 142 _
— 72 {381 6 -
L 144
-1 —
145 — 73 |z81| 6€ 145 ==
—_ |/ 148 _
- — 74 | 53 —
- ¢ L4
— 1 1
= | = 78 | 58 | GC - |
150 arararary 180 ‘
OOLOMITIC SAMDSTONE: VERY FINE, 150 —
— 7.8 YR 8/0 WHTE AND DOLOMITE | =77 = 76 {108 | GC 4
CHERY DOIOMTE. 10 YR 7/, LIGHT F‘NWONE
—| GRaY, ORY i 152 -
— 7713 |6c -
v 154 _
V3401 ERTY DOLOWITE: 16 YR 777, LIGHT *
155 ——{ GRAY, ORY 78 [1a |cC 158 —
| S 158 |
— DOLOMITE 79 |28 | o -
O 8 — i
. 80 {83 |ac —
160 = 180 160 ——
- 81 | 14 | GC -
162.0 DOLOMMIC SANOHTONE: VERY FINE, 7.5 2 1
—{ YR 8/0, WHITE, ORY © ;?mm“;‘,'f e 82| 7 |oc —
18¢.0 SN 184 — \
INTERBEDDED VEAY FINE _SANDSTONE AND v 1
185 — CHERTY OOLOMITE (AS ABOVE), DAY  T— 83| 9 loc 165 — }
_ o 188 4
- Fgﬁm'g 84|+ |0C -
- r~ 188 a
— 1 e o~ as 2 [¢]] g
. ./. A
170 — ann i 70— g
a—ayd N 88 2 GC -
] i 172 _
— ki 87 |3 |oc - |
174.0 ikl 174 - ‘
K CHERTY DOLOMITE: HER . 8813 |GC |yyg g
175 175 — !
IPUT=SPOON SANPLIR TS WATER TABLE (TWit OF BORING) :
== JoB NAME/NuMBER MARATHON /91029 B
=] STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION ‘;
] wwosmumem sawus + eowmoven (rows/sa ;) |BORING NUMBER BH—88 (MW-62) \
—— WATER TAGLE (24 HOURS) o0 GRAR COMPORT k
m]) - DATE DRILLED 7/23/91
‘ ORILLING METHOD AR HAMMER
ROBERTS /SCHORNICK ORILLED BY BOYLES AROTHERS
& ASSOQCIATES, INC, INC LOGGED 8Y DHC

1

N g'm CHECKED BY BJS 3-
WQ" 7’°"' DRAWN BY: SAR A S or 0
R

|




BORING RECORD
c . z O L oAl SAMPLE REMARKS
CEOYOCIDEPTH | | THOLOGIC DESCRIPTION _8 o pru x 88
= 3 O
(FEET) &3 UEFR Z| > BACKOROUND
T I ° AEAR 0V REABING:
BHlz b g
s I 2| @ | g|E | s 0O e
2313 2| 2|5 gm0
GROUND SURFACE: 3817.00 & Q
V75 T GHERTY DOLOWAE: 10 YR 7/1 UGHT 2 88 | 5 | oC 1757
—| GRAY, DRY 178 ]
7
— . 4 89 |1 |GC —
HERTY
- DOLOMITE {1, L —
I so | 80 | CC -
160 s 140 180 —
4 o1 |1
CC lyag
= : .
— - 921 |ec —
184.0 4 a4 -
INTERBEDDED VEAY FINE DOLOMIC
185 ~—- SANDSTONE: 7.8 YR 8/0 YR WHITE, QLD @ [1 |cC 185 ——
WELL CEMENTED, AND CHERTY DOLOMITE, 188
—{ 10 YR 7/1, LIGHT GRAY, DRY Xy Ax . —
- SANDSTONE, - 94 1 |GC -
188,38 - 188 -
- e 9|0 |6 -
_ 190 ;
190 VERY CHEHTY DC/_OMITE, 10 YR 6/7, 190 &+
—] GRaY, DRY 4 98 | 0 [GC -
- -+ 192
CHERTY
- DOLOMITE v g7 0 j6e —
(1] 7 :
L -
19% — T 96 | 0o | GC 195 —
] —3 98 | o |oc —
198.0 . d 198 _
ggﬂmo :Yo:_wm.: 5 YR 7/7 LGHT
, cHERTY [T _
. pGLoMTE =7 100/ 0 1 GC 200
T T | e -
_ HT ORAY, SI 1 RTY -
WHITE AND VERY' SINE SANDSTONE 10 |DOLOMITE L3\ 011 ec
202.0 YR8/t WHITE_CRY > N 202 _
' CHERTY DOLOMITE: 2.8 YR 8/2 LIGHT - P
~YELLOWISH BROWH (OIL STAIN) DRY, CHERTY = \Q\ 102 GC —
AND SILT DOLOMITE [ 560
204.0 e N\\ 204 —
v, ——{ CHERTY DOLOMITE: 10 YR 8/3 PALE B “Nal | Ge —
"===—1205""|grown (ON. STAI) STRONG ODOR, & 7 ‘: 103 1520 208 205
—{PROOU -]
&b [
— L W04 p7es) o —
._ - e 208 _
—_ qt‘ 108 | 838 GC 1509 -
210 L > 108 | 858 | OC [210 210 — |
=" uT-sroON SANPLR T WATER TASLE (TIME OF BORING) \
Jo8 nave/NuMBer MARATHON /91029 |
STANDARD PENCTRATION TESY L LABORATORY TEST LOCATION 1
] unDisTURSED samPr - PEVETROMETER (TONS/SQ. FT.) BORING NUMBER BH =88 (M‘W—-dg) }
T/ WATER TABLE (34 HOURY) O AR CowPOSIT
) BATE DRILLED 7/22/01
ORILLING METHOD  AJR HAMMER i
m ROBFER TS/S CﬂORNI CK DRILLED BY BOYLES BROTHERS ii
& ASSQCIATES, INC. LOGGED BY DHC i
R T Vi CHECKED BY 8Js !
i T AT gt g 7 }




BORING RECORD

OWM SOIL OAS
z SAMPLE REMARKS
PEO-OGJOEPTH | | HOLOGIC DESCRIPTION - oru x __88
(FEET) g 5 9 2 1012 16 16 18 g > CACKOROUND
oAl Q @l 2
o ] f e o g OW READING:
(]ID 2% g1 =3 E son 0.0 ppu
53| 8% 2| F || W w00 re
GROUND SURFACE:  3817.00 a @
210 — = —_
211.0 CONTINUES FRON PREVIQUS PAGE DQLgLYn[ £ \ 106 | 858) GC 211 210 ]
" | SANDSTONE: VEFY FINE GRAIN 75 YR [} 00
~{ 8/8 REDOQISH YILLOW, VERY FINE BANDSTONE] " « - - - 107930| e —
GRAN, SAT. MYTROCARBON ODOR, THIN | [~ - 213
—{ LENSES OF HARDER SLIGHTLY MORE | [ —
COARSE GRAIM, SANDSTONE FAINE TO MED{ [0
—{ ROUND—-SUBROUND 108 | 948] cc —
215 =] Lo 12 215
-y J 109 |918| ¢ p—
""" 217
-1 -
_ S 110 838( 6C -
T O T AR 219 _
22077 / 111 |875| 6¢ 220 —
L 221 .
PR N IS o \ 112833 6€ |ony
" | BORING TERMINATED AT 223.0'
225~ 225 —

|
i
|
236 ‘
. - |
7] 7
2385 235 — |
— pu—
-—1 —
— aned ‘
— — |
240 = 200— §
. - |
- -1
— J e ‘
045 245 = |
PUITw I |
-r UTwSPOON SAMPLER -_— WATER TABLE (TIME OF BORING) JOB NAME/NUMBER MARA THON/QI 039 ‘
STANDARD PENETRATION TEST |, LABORATORY TEST LOCAMON
1 uNDISTURSED SAMPLE + PENETROMETER (TONE/5Q FT.) BORING NUMBER BH—-88 [MW—B,?)
TS WATER TABLE (24 NOURS! '
z ¢ ) % GRab coupostT DATE ORILLED __ 7/24/01 '
DRILLING METHOD AIR _HAMMER g
ﬂm ROBERTS,”SCHORNICK ORILLED BY BOVLES BROTHERS ‘
& ASSOCIATES, INC. LOGGED BY Drc
&N gt Vs CHECKED aY BJS |
13072

o
NORMAN, QK1 A0 DRAWN BY: SAR paseg 7 o 7




BORING RECORD
z W4 BOIL 0AS SAMPLE REMARKS
CEOLOGIDEPTH | LTHoLCGIC DESCRIPTION - peu x 10 —
(FEET) 8 5 Q 2 10 12 14 18 18 g E ACKOROUNE
e % Q:E ] 24 OW ATADING:
E%2 )% S| 8 E | o 00 peu
238 2128k oo m
GROUND SURFACE: 3823.30 oS e _
O™ GRAVELLY COBBLEY SILT: GROWN, ool 0
-4 7.5 YR 5,4, DRY, VERY FINE QUARTZ, ollsf N .
COBBLES,/ BCULDER, GRAVEL, 2D G
—{ UNCONSOLIDATEL a%la 29 ]
RSB
] M - 2 |55 Gge {
HR 40
o -
5 = e [*lele s| s5]|ec 5 =
Q @ o O
- a P £.0 -
o239
- o P 4 23] ¢ -
ok |2 8.0
- -% Al =
a o
— by 5| 6]6GC -
@
allis
10 — KX 168 10 ~
| e
o F- oy 6|38 6C b
12. had ) 12.0 _
CHERTY OOLOMITS: § YR 7/0 LT. GRAY, —
—~{ VERY HAR(,, DRY, MICRO=X/N, WITH ; -
FINE GRAIN' SUNDI LENSES THROUGHOUT + | Ge
i FROM 14'=-20’ P \ 14.0 _
15 — S S— 8|16 GC 15—
— CHERTY | — 18.0 ]
DOLOMITE |
-J s ¥ 136 7
] 18.0 _]
— > 0] o -
5 1200
20 CHERTY GOLOWTE. 5 YR 7/0 T GRAY, 20
—{ VERY HARD, CRY, ] - -
MICRO X/N 77 11| @ | GC
| CRO X/! cHERTY [ 22.0 _
DOLOMITE N
= )L 12| 0 | cc —
24.0 240 -
248 |,SANOSTONE: 10 YR 8/8 YELLOW, ORY, DSTONEl s e s e
25 =i |HARD, FRIABLE, VERY FINE GRAN 13 s 25 ——
ROUND—-SLIBROUND y Ge veo
1 COLOMITE: WTH SAND LENSES, SOME ' 7]
_| CALCIUM CARHONATE PRESENT, FAIR TO |DOLOMITE el 0 -
GOOD EPERVESSENCE (ON FINES NOT - cC
| CHIPS) SOME CHMERT PRESENT YY) 28.0 -
THROUGHOUT
7 N o 15 |18 | GC ]
22 | 30.
30 — A 2 30 =
Y
— L \* 16 1128 | ¢ -—1
1 -K--- /J/F’AT/ ig_o‘ .
w, P e
. 1718 |6e —
| i 34,0 —
oo g 18| 2 |6C I3s.
35 ) 35.0 35 1
SPUT-SPOON SAMPLER T WATER YABLE (NME OF BORING)
= 08 Name,/NumeerR MARATHON /91029]
STANDAND PENETRATON TERT L LABORATORY TEST LOCATION
[T  UNDISTURBED SAMPLE < PENETROMETER (TONS/SQ. FY.} BORING NUMBeER BH—89 (MW—63)
—_— WATER TABLE (24 HOURS)
' 0c GRAR COMPOST DATE DRILLED 7/28/81
' DRILLING METHOD _AIR MAMMER
ROBERTYS /SCHORNICK DRILED BY BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED BY PG
N T ANTS CHECKED BY BJS
™% ks oRAwN BY:_____SAR e 1o 7|




BORlNG RECORD
oW e, aas SAMPLE REMARKS
OO |PEP™H | umhciocic pescRiPToN |, & 2 pou & _10 =
(FEET) A8 L e £| > AAKERALAD
8 L ‘-E’ Pl g oW AEADNE:
ﬂlb o g Y ZI®| 8 |E| s 20 rru
2 WG] ae_00 s
aRouND sursics: 382330 skl B 2|8)#8
35T CONTNUES FRON PREVIOUS PAGE Z 18] 2 | gc 3577
_ - 3e.0 -
: D — il 20 1
INTERBEDDED. SILISTONE STARTING AT WA
— 38.0°, 7.3 YR 7,3 LT. Y, HARD, INTER= 20118 | 6c ]
DRY, 'SOME CARBGNATE PRESENT BEDDED |—3
40— PROB. DUE TO CARBONATE AILLED SILTSTONEp-~-—} 40,0 40~
FRACTURES CUTTINGS NOT EPERVESSENT
— POWDER (S EPERVESSANT DOLOMITE- = 21] 7 j6c
MICRO—X/N, DENSE, VERY HARD " +2.0 B
- v 22 | 2.7 {6C —
" 44,0 _
i
43 — 23 {2.2 | 6¢ 45 —
_ > ¢ 48.0 -
— - 24 (10 {GC .
_ AN 8.0 —
- L 25 |61 |6 -
50 — 50.0 50 —
— T 26 (89 { ¢c -
| 52,0 -
- , 27 |1.7 |6 7] ;
O i g 1 =T |
55 — - 28 [7.4]ce 55— l
. -t L] - |
= ]
- 2% |8.9]cc m ;
— — 30 |88 6C . |
60 — st 80.0 80 — i
- 31 (e8] 0C . 1
_ < 82 - {
- R 32 |80 | GC ] |
64.0 \.\ 84.0 -
T R i SRt [ = |
68 VERY FINE GRAW, RO ] el Ny 33 (88 |ac 00 65 ‘
— WEAK CARBONATE CEMENTATION § : - ‘
- ™ — j
34 |200] 6
- £8.0 — 1
38 287 | 6c B i
70 — e 70 ]
PUT-SPOOH SANPLER TET=T WATER TABLE (TIME OF BORING ‘
= ‘ > |uos_nawe/nNumser MARATHON /9102 ‘
[ sanoano pOMIRANON TEST L LARGRATORY TEBT LocaTIoN g
e T + rowmourm (rovs/ma /1y | BORING NuMeeR BH—89 (MW-63) i
—_— W A coupoaT ]
‘ WATER TARLE (26 HOURS) DATE DRILLED 2/28/91 !
; ORILLING NETHOD _AIR HAMMER ‘
‘ﬂ[b ROBERTS/SCHORNICK ORILED BY 80YLES BROTHERS
& ASSOCIATES, INC. LOGOED BY 1)
- TS CHECKED BY ___ BJS
¥ : 3072 DRAWN BY: SAR Pacg 2 o ‘




AS
GEOLOG. z oW fot. @ SAMPLE REMARKS
ot {PEPTH T UTHOLOGIC DESCRIPTION 8o pow x 10,
(FEET) 5« |9 |2 o 1e 1e e
7] (_) 3 ot BACKIROUND
a % % T < ; 04 ALADINGH
g2a |z @& P 0.0
c A < b 8 ol M0 peu
23 (3 228|520 m
GROUND SURFACE: 3823.30 ) =
70 SOME DOLOMIE WICRO=X/N N 72'= 74, 707
—{ SAMPLE, VERY HARD, DENSE, NO ODOR 38 {247 _
SANDSTONE] " [r]o] 72.0
- 37 | 5.8|6¢C =
_ 74.0 ]
75 =] SRR 38 (3216 98 =
oo 4~ ! o} 76.0
R ~—
DOLOMITE: 7.8 YR 7/0 LT GRAY, VERY
— HARD, DENSE, MIZRE—X/N, COLOR 39 {0.8 | 6¢C —
CHANGE ABOUT 77°-78', 2.5 YR §/2
—| WEAK RED. VERY HARD, DENSE 78.0 N
MICRO—=X/N
- 40 (0.3 -
%C lag o
80 = 80 =
i
-~ +1 0.0 ] 0C —
- POLOMITE 7 la2.0. ]
~ 42 |01 | go -
~ 7 84.0 _
85 — 43 |00 | 6c 85 i—
26,0
— - _
- ” 44 (0.0 | 6C —
g
2g8.0 PL _1
SANDSTONE; 75 YR 7/0 10 &/0 LT,
—| GRAY TO GRAY, RY TO MOIST (90~82), [SANDSTONH" - 45 |00 | ge .
‘IMD SOFT, FRIABLE, N9 ODOR, VERY FINE- S bo.0
90 — MED. GRAIN, ROUND—SUBROUND ANGULAR : 00 —
SOME DOLOMITE PRESENT FASTER
—| DRILLING THAN DOLOMITE, ZONES OF «8 | 1.4 | GC —
MOISTURE 90'--912', 93'—84', 98'—88.5° os.0
- ’ 47 |63 | GG -
. e 240 .
95 — +8 |89 | ge 95 —
00 dre— e | e 360 m
' DOLOMITE: 7.5 Y& 7/0 10 7/2 LT. —~-
—{ GRAY TO FINKISH GRAY, ORY, HWARD 49 [14.8| cC -
DENSE, MICRO--X/N, NO ODOR DOLOMITE 08.0
] 7
8.5 -
oo B e e o o [ B —
10 ODOR, VERY FINE TO FINE GRAN, | |- 10
—{ ROUNB-sUBRCUND [ b 51 [19.8] 6C —
SANDSTONG " - - 102
s e 52 | 5.1 | cc —
0 e S 104 _
L 53| 27| 6C
10— ————— L. A 05 105—1
(=71 tPuUT-SPOON SAMALER TLITT WATER TASLE (TIME OF BORING)
&= = JoB NaME/NumBerR MARATHON /9102
= SYANDARD PENETRATON TEST L LABORATORY TEST LOCATION
T unbisTuREED $aMPLE <  PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH—-889 (MW"‘BS)
—_— WATER TABLE (24 HOURS) GG GRAB COMPOIT
- DATE DRILLED 7/28/84
DRILLUNG METHOD _AIR HAMMER
ﬂl[b - ROBERTS /SCHORNICK DRILLED BY BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED 8Y TPG
DIVIROMMINTAL SONBULTANTS CHECKED BY BJS
"mi"w&t’”" DRAWN 8Y: SAR page 3 of 7
S —




BORING RECORD
OW BOIL 2A8
: z SAMPLE REMARKS
SR C% [PEPTH L Lmhovosie pescrieTon | L 8 | o sou x 10 -
3 Q
(FEET) VC; 5 e 2 8 10 42 14 10 ¢ g > LAKOROUND
L] e -4
S a I g by g OV READINDR
“]D c2!% (%8 E | s 20 peu
23 |3 212 BiE| w o m
GROUND SURFACE: 3823.30 (=] e
105 CONTINUED FROM PREVIOUS PAGE 53 | 27 | 6C {108 105
- 54| 8 |6 -
108.0 100 -~
DOLOMITE: 5 YR /1 TO 6/2, UGHT
— GRAY TO FINKISH GRAY, DENSE, VERY s5 18.2 { o —1
HARD, SOME CHERT 110
110 — 110 =y
7
— M 86 {4.8 | OC -
- 112 _
— P 57 |48 =
] 6C 144 _
15— - 58 18.7 | g¢ 1S —
] p 4 r 118 e
DOLOMITE
| SANDSTONE LENSE 117'=117.5, 10 YR s 58 |89 | cc ]
_| 8/8 YELLOW, SOFT, FRWBLE, DRY, ann vy 118
© ODOR ALK
- 7 60 | 59| G -
120 = 1 120 120
— 61 [29.5| 6¢ =
— 122 _
»u
- - p 82 17,7/ 6C -
\ 124
]) ) : .
125=— 83 [30.86C 125 —
_ — /' ‘ 128 -
— ,
— v 64 10.3| GC —
ns 128 ]
7] TRACE SAND FROM 128'—130' aaa \
- 85 la.9 | 6C - |
130 136 130 —
- 68 | 3.516C -
_ £ 132 .
— 87 { 2.2 ¢¢C —
] 134 -
i
135— a8 | 1.7]6GC 135 —
_ 138 |
— 4 89 |5 | 6C - ‘
_ 138 .
- 70 | 3.8 | ¢ ]
140 Z \ 40 140 —
]  TPUT-SPOON SAMPLER T WATER TABLE (MME OF BORING
= " | Jos name/NumBer MARATHON /91029)
[5—="1]  STANDARD PENCTRATION ‘TEgt L LABORATGRY TEST LOCATION
[ UNDISTURBED SAMPLE < PENETROMETER (TONS/84. FT.) BORING NUMBER BH -89 (MW—63)
T WATER TABLE (24 HOURS) CC:  CRAB CONPOSIT
- DATE DRILLED 7/25/91 -
; ORILUNG METHOD _AIR HAMMER
W) ROBERTS/SCHORNICK ORILLED BY BOYLES BROTHERS
& ASSCCIATES, INC. LOGGED BY e
EXVIROAMENTAL SRURATANTS CHECKED BY BJS
=t it DA BV, S et T




BORING RECORD ‘
- z QW SOIL GAS SAMPLE REMARKS
PEOLOC-10EPTH | iTHOLOGIC DESCRIPTION “2lo pou x _10 |
= 0
(FEET) 8 g 9 8 101214 18 18 % E BACKOROUNG ‘
& | o
8a| = % W L | oW resone ‘
c g % 2| %85| s 00 reu ‘
GROUND SURFACE 50 & 2|2 = & |
! 1 3823.30 o
V40 T o 0LoMITE, GRAY 10 PINKISH GRAY, & Z 140
— YR 6/1 TO 6,2, MASSIVE, MICRO— 71 1431 6 —
CRYSTALINE TO VERY FINE GRAIN
_ 142 -
- ' e 72 |88 6C —
B - 144 |
145 ~— 73 |18.2] GC 145 ==
—l '—Lu._.. 148 —d
~ 74 143 —
_ C |48 N
4
— 75 |93 | 6C .
150 ~— 150 150
- £ 78 {32 ¢t —
— £ 182
— 77 | 89| cC j
— i 154 —
155 —— 1 7a |6.¢ | 6o 155 b
- POLOMTE [~ 156 -
— 79 143 | GC -
— 158 |
- i
‘ll]” — v 80 (1.7 | 6C - %
160 — 180 160 = \‘
. Bl {09 | GC 1 }
—d 182 - i
— 82 |89 6C — }
o 164 _
z |
185 — 83 | 5.6(¢GC 165 — ‘
] 166 ﬁ ‘
_l 84 | 0.9 | 6¢ — ‘
_ 168 _ 3
- 85 |86 | GC - \
7 i
170 = e 170 — |
- 86 |3.8|GC - |
] —~ 172 - i
] 87 |51 | 6e — i
4 174 _ ‘
B
88 | 3.8 ] GC g
175 z 175 175 — :
$PUT=SPOON SAMPLER T WATER TABLE (TIME OF BORING) i
— - Jo8_Name/NumBer MARATHON /9102 |
[==<7] sTANDARD PENETRATION TEST | LABORATORY TEST LOGATION “
T uosrurees saumeg ~}  PENETROMETER (TONS/6Q. FY.) BORING NUMBER BH-89 (MW—63) ‘»
~TTT—  WATER TABLE (24 HOURS) G GRAB COMPOSIT B
. DATE DRILLED 7/25/91 _ |
vi DRILLING METHOD _AIR_HAMMER
w ROBERTS/SCHORNICK DRILLED BY BOYLES BROTHERS :
& ASSOCIATES, INC, LOGGED BY ™6 .
R T SR A N TE CHECKED BY 8IS g
B) 3
"W?’?oﬂﬁ‘iw‘r“‘:"! 3072 DRAWN BY: SAR BAgE 5 or 7 1




BORING RECORD
z OW SOIL 0a8 SAMPLE REMARKS
SSPTLOG. DEPTH LITHOLCGIC DESCRIPTION . g ) pem x _10
(FEET) 05) < [ S g8 1012 14 16 18 g
O o =4 BACKGROUND
T | L o
B G I g Lﬁ g OW READING:
d]b E2]% S| x® 8 E s _9:0 _ reu
2 o = Wil bt | w00 peu
GROUND SURFACE: 3823.30 558 = (% & a
175 [ DOLONITE: GRAY TO PINKISH GRAY, Z a8 | 38| o0 1757
— S YR B/1 TO 62, MASSIVE : 178 _
MICROCRYSTALINE TO VERY FINE GRAIN
- ae | 3.5 6 -
B 178 ]
ya
] B0 | 3.8 {6¢
DOLOMITE 38 a6 7]
180 — g /_‘ 1 180 —
- B 48| .. -
_ < 182 -
- X 92 | 3.5(¢C 7
_ 4 18 o
HALL 185 — 83 (40| 6C 185 —
= 188
- - ]
84 |3, -
1870 ZANOSTONE; WHITE T0 GRAY, 10 YR 3z 6c
—{ 8270 8/1, QUARTZOSE, VERY FINE T0 188 .
NE GRAIN, MOD, WELL SORTED, MQOD.
—{ TO POORLY' CEMENTED, CoCod GEMENT 88 | 3.5 6c -
190 — 190 190,—
— 88 | 2,71 6C ~
_ 192 |
-] L 97 | 40| 6C —
----------- 194
m SANDSTONE] " * '+ _{
195 == 98 12,7 | GC 195 —
B Vo 196 |
— 99 30 | CC ]
. 198 ]
— 100(1.7 | GC =
2001 MOIST FROM 200' TO 202 200 200 —
SATURATED AT 2C4'
4 101] 4.0 | 6¢ —
N 202 -
— 102 (1.7 | € —
N2 2040 e 204 -
= DOLOMITE: PINKISH GRAY, S YR 6/1, e
205 = INTERBEODED WiTH SANDSTONE, WHITE, — 103 |27 6¢ 205 —
o™ 8/ DOLOMITE et 206 o
WITH
= s‘mrggr ONER 104 | 0.6 | 6C i
SANDSTONE: DARK REDDISH SROWN, 2.5 | BEDOED ' 208 _j
—ivr 3/4 QUARTZE'SE, VERY FINE GRAIN, ISECTIONS pssos
MOD. WELL SORTED, ROUND TO SUB- - |
209.0— ROUND, Trﬁyasom , MOD. CEMENTED, DSTONER 105} 8.9 GC .
210 NONCALCARZOUS [ 210 210 —
(=="] sPUT-5POON SAMFLER T WATER TABLE (TIME OF BORING) QA
JoB Name/NuMBeR MARATHON /9102
[Z=31  £TANDARD PENETRATION TEST [ LABORATORY TEST LOCATON
T untrgrursen saweu 4 PENETROMETER (TONS/50. FT.) BORING NUMBeER BH—-89 (MW_63)
“IIT" WATER TABLE (24 MOURS) ‘
: O GRAB COMPOSIT DATE DRILLED ___7/25/91 ]
ORILLNG METHOD _AIR_HAMMER ?
(3 ——. |
m ROBER T SCHORNICK ORILLED 8Y BOYLES BROTHERS
& A3SOCIATES, INC. LOGGED BY PG |
ENVRONMENTAL, GONSULTANTS CHECKED BY S \‘
wa}N‘ a: &igﬁ 73072 DRAWN BY: SAR pace 8 of 7 |




e o

BORING RECORD

z O S0L GAS SAMPLE REMARKS
SSIOTLOG- DEPTH LITHOLOGIS DESCRIPTION i 8 o opu x 10 >
(FEET) 3 5 s 1e.e ¢ toigaens g z BACKIROUND
a % % & 5 g OV AEADING:
HF 2] 2|5 |E | m ot m
zZ4d | x = W AR _0.0  pru
GROUND SURFACE: 3823.30 o] 0° z % &8
210 SANOSTONE: (CONT. AS ABOVE) | [.....- 2107
e Y PNV 108 | 2.4 | ¢C —
— SANDSTONE] 212 "f
—| COURSE GRAIN FROM 213° TO 215" 107111 | ac _
POCRLY SORTED, ANGULAR, POORLY
— cemented 214 J
215 SANDY DOLOMITE. GRAY TO PINKISH ocxaE 108 4.0 | 6C 215—]
—{ GRAY, § YR 8/9 7O 8/2, VERY FINE 216
GRAIN TO CRYSTALINE, MASSVE |  [TT—2
~ ISANDY  f— 100 |40 | 6C —
_ BOLOMITE fomerirer 218
- 11022} 6C -
2201l L Lk 220 220 —
_| BORING TERMINATED AT 220.0¢ B
225 225':.—“
- “
230 230 —
- -t
B B
2357 235 —
— -—
_ -
- —
240 240
. m
- -
245 245 =
SPUT-SPOON $AMPLER TS WATER TABLE (TIME OF BORING)
=1 = JoB Name/NumeeR MARATHON /9102
STANDARD PENETRATION TEST | _ LABORATORY TEST LOCANON
[T unoismuAeen sampis ==  PENETROMETER (1ONS/%Q. FT.) BORING NUMBER BH—89 LM W-63 )
B WATER TABLE (24 HOURS) G0 GRAB COMPONT
- DATE DRILLED 7/25/81
o~ 7 DRILLNG METHOD _AIR HAMMER
ROBER T.S/'SCH ORNICK DRILLED BY BOYLES BROTHERS
& ASSQCIATES, INC. LOGGED 8Y PG
NthSNLM INSULTANTS CHECKED BY BJS
) W IN:
NOR ) 73072 DRAWN BY:! SAR pagr 7 or 7
P




BORING RECORD
OWM SOL 0AS SAMPLE REMARKS
0 =
SEITLOG. DEPTH LITHOLOGIS DESCRIPTION o 2 %) peM X 432 I}
(FEET) E 5 - 2 4 10 12 14 18 18 g > ACKCROURD
! - % % i né OW READING
«]D 2ol Dl e[| sou L0 e
z 351 & 2 O85! ae 00 rew
3080 | C Z| 3| ¥ a )
GROUND SURFACE: 37982 = 0 —
0 SUTY SAHG: SAMDY LOAW SO 10 YR 6/4, W [T, ¥
| UGHT YELLOWSH BROWN, ORY A 00 | s _
20 ___ph 2 i
SANOSTONE: FINE, DRY, 2.5 YR 7/4, PALE SANDSTONE | .- . - z
-~ YELLOW el 20 | ¢¢ —
40 -
- o 7
5 = BERSE 20 | qc 5 —
MRS 8.0 _
] 4
. 10 | ce -
8.0
_ . -
-1 1.0 } ¢C —
S 10.0 10 —]
10 SANDSTONE: FINE, DRY, 7.5 YR 7/8, REDDISH | SANDSTONE .- - § _
—| YELLOW, :RON STAIN, WELL CEMENTED I 0.0 | oc
12.0— — e 129 i
SANBSTONE: NI, DRY, 10 YR 871, WHITE SANDSTONE[ -~ 7
- R 08 | &¢ -
B 14.0 _
10— SANBSTONE VRV FINE, DAY, 7.5 YR 7/, SANDSTONE| .+ §
15__* REDDISH YELLOW, wilL CEMENTED RN 0.0 | g 165 —
R 16.0 »
180 1 NGSTONE “RY FINE, DRY, 7.5 TR 8/% | SANDSTONE| "~ - ?
] PINKIEH W L 10 | ec -
1a0— . c 18.0 —
SANDSTONE: VER PINE, DRY, 10 YR B/4, VERY |SANDSTONE} . . . 0
m | PALE BROWN SN 0 | 6¢ =
SEIR 20,0
20— ek N = 20—
— AN 00 fcc -
2.0 e 220 _
SANDSTONE: ¢, 7.5 Y 7/, PINKIGH GRA Qm(?u tg o SANDSTONE| -+ -~ 12
INTERBEDOED WH CHERT, 10 YR §/4, PALE RED, o 20 .
] oy e « 240
2.0 —T5RNOSTONE, 107 IR 771, UGHT GRAY, VERY FINE, [SANDSTONE| - 7 7
25 ——{ NTERBEDOED Wi CHERTY DOLOMITE, 7.8 YR 7/4 L 80 | gc 25—
PiNK, BRY e 26.0
u—; m L -
28.0 T ANDSTONE FINC, 10 YR 8/h VERY PALE SANDSTONE | - " - n
| BrRowN, [RY S 30 | ee -
00 I St 280 _
SANDSTONG: Wi, 10 YR 8/3, VERY PALE SANGSTONE( - . i3
_| BROWN, INTERBENDED WI™H VERY FINE SANDSTONE] R 00 | ee -
WELL COMENTED, 10 YR 7/1, LGHT GRAY, AND SRS 300
30 —{ CHIRT, 1.5 YR 7/4, PINK, DRY SEHY D 30 —
- ' 0.0 | cc —
32.0 .
m RIS 77
— RIS 1.0 lec -
SN 340 4
= R 8 "0
' 35 P - (=1 35 —
- T TIME OF BORIN
C="1  seut-trooN SanLER == WATER TABLE (TiM @) JOB NAME /NUMBER THON./91028.01
[0 sTANOARD PENETRATION TEST L LABORATORY TEST LOCATION LAL—-L—————
T unoistureen sawsis 4 PENETROMETER (TONS/S0. FT.) BORING NUMBER BH-980 cn-ﬂl
T WATER TABLE (26 HIXRS) b aaoriid i
— ” B S ouosTE DATE DRILLED ___8/5-10/#1 ;
m pr——— DRILLING METHOD AR ROTARY ]
RQﬁER Lif) SCHORNICK DRILLED B8Y BOYLES BROTHERS 1
& ASSOCIATES, INC. LOGGED aY DHC, WEP ;‘
oA CaRLTTs CHECKED 8Y____ g : |
NOR BTNty 2072 DRAWN BY: m sace 1o “
|
3
1f




BORING RECORD
BW SO GAS SAMPLE REMARKS
GEOLOGIDEPTH | | iTHOLOGIC DESCRIPTION y é o pow X 432
(FEET) g 5 o] 2 4 8 10 12 14 16 18 g E GACKGROUND
c o o'q
qlb az|Z G <y OVM AEADING
c v % | x 8 = so: Q0. pPu
3 g & % § o E AR 00 PPM
CROUND SURFACE: 1798,
35 e — =) 35—
3.0 - 30 ]
' DOLOMITIC SANDSTONE: VERY FINE 10 YR 8/1, [ DOLOMITE [ — 19
] GRAY, INTERSEDCED WM™ SANDY DOLOMITIC ol 0.0 | 6¢ 4
LIMESTONE, *0 YR 7,3, VERY PALE BROWN, DRY —— ' ma
— A - 5 - -
= —4.| 0.0 | GC —
- s ™ n #.0 —_—]
40 SANDSTONE: VERY 1INE GRAN, 10 YR 5/%, SANDSTONE] . - - - B~ 7 40
—| YELLOWSH BROWN, 13 YR 4/2, DARK GRAYISH e ™~ 70| 6C -
BROWN, CARBONATE CEMENT, HARD, DRY RN | '
- M e i 42.0 -
o T
—~ e 201 | 6C —
BRERE 23
45 e L 809 | 6C 45 —
RERE %
_ SEENS \ 197.5| 6¢ —
_ e (LU .
ENEEE ]
— SRS 3 20| 0¢ —
‘- . ,4/ 50.0 .
S0 e < : 50 =—
SANDSTONE: VERY FINE GRAIN, 10 YR 5/2, SANDSTONE[ — |~ [ 1]
| CRAYISH BROWN, W 10 YR 3/1, VERY DARK N 38| ¢ -
GRAY MOTTLING ANC NINOR (RON 0XIDE STAINING, L "
—{ VERY HARD, ORY, MHOR INTERBEDS OF DOLO- el 52.0 -
MITIC SANDSTONE, NINOR IRON PYRITE CRYSTALS R \‘ (]
- SRS - 1248 OC -
e L
m —1 MINOR 10 YR §/), LIROWN CHERT INTERBEDS R ‘\.\ T 340 - ‘
. e . k
L | 55— R “*;, f12.0| 6¢ 55 — !
— Sl / 56.0 | . |
SIS ] » !
— AT G |
: : ' ‘ . ,/"// 5680 - l
_ g % 58.0 _ ‘
LA
9.0 - 542 ¢C —
DOLONITC CHERT. 1) YR 6/3, PALE BROWN, DOLOMITE [— ‘
60 ——{ CONCHOIDAL FRACTURE, VERY HARD CHERT [ 80.0 60 — ‘
_ 3 ‘
— — 28| OC —4 ‘
_ 82.0 _ .‘
. 2 ]
- L 838 | & — i
4 v-am— §4.0 _ ‘
e o " |
— ! M1 D AY, 10 YR 5/3, ] ‘
85 BROWN, HARD, DRY = \ %7 %€ 65 1
_ — 88.0 _ 1
—— \ W |
— — \ 167.9| OC ~ ‘
_ o \ 53 88.0 — .‘
™, |
— e 419.0| oC — |
70 2 /’J 70.0 70 ;'
=1 sPuUT-3POON SAMPLER T~ WATER TABLE (TIME OF BORING) g
= JOB NAME /NUMBER MARATH |
STANDARD PENETRATION TES' L. (ABORATORY TEST LOCATION / — ON/ 91029.01 ‘ ‘
[ untistures saurs ~+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-P0 ca_“l jﬁ
T WATER TAMLE (24 NOURI) N
. DATE DORILLED 8/5=10/81 1
CRILLUNG METHOD AR ROTARY i
Y 4 ;
m ROBERTS /SCHORNICK DRILLED BY BOYLES BROTHERS i
& ASSOCIATES, INC. LOGBED BY OHC, WEP ‘
NV #.s;«;;;}.%g: TANTS CHECKED BY @K 1
"M?ﬂﬁ‘m-m‘fmz DRAWN BY: a8 pacE 2 o %




BORING RECORD
z oW SO 0AS SAMPLE REMARKS
EOrO%|DEPTH | (mHOLOGIC DESCRIPTION _8 g pou x 432 >
3 o
(FEET) 3 g : 1 4 8 1012 14 16 18 g g_: ACKCROUND
o
GID @ & I d 5 = z ow. READING:
e 2% | ®1 8 so. 0.0 rrv
% ol g 2 ; &J & an 20 _ PPM
CROUND SURFACY: 3708.2 5 a 70
7Q SANDSTONE: WRY PNE GRAIN, 10 SR 8/, SROSTORE [ || % —
_| UGHT YELLOWSH EROWN, HARD, DRY, MINOR RN 5671 GC —
IRON 0XIDE STANN, o N
=] AFTER 72", MINOR 10 YR 3/2, SANDSTONE SIS aN 5 2.0 -
— z >> 389.0{ GC —
DR 740
7 bl 1 X 7]
75— IR 953 | a¢ 75—
] Lo 760 -
9
— #.21} 6 —
| \\ 78,0 _
™~ @
— : N 1670 o .
80 RN ™ 80.0 80 —
— REEH "
8.0~ SolourTE: 10 7R 1173, FALE BROWN VERY FARD, | DOLONTE EX— __,,.w>' 884.0) CC 7
—] DRY, MINOR SANGY DOLOMITE INTERBEDS > T - 82.0 a
ey
— - MFRR- —
N - 840 _
- [ Y
85 et 788 6C 85 —
B i 8.0 —
“
- 43 60
— = Z 86.0 | j
45
m — — ws| e —
80.0
90 — & 90 —
e Z- k .21 6C =
- Z 920 -
- D> K 98.3| 6C |
- e 7] 1
4.0
95 — — \ 127 6¢ 95 —
] o [T 7]
- v 126.8) 6C -
_ 98.0 ] ,
z % 1
| = \ 194.4| GC - i
— N 100.0 — 1
100 v = < 5 100 ‘
I 394.0| cC - |
- = 1020 N |
e
- — 408.0( oC . *1
_ v 104.0 _ ‘
% :
+05 4 = —+05 ]
"1  sPUT-2R00N SAUPLER T WATKA TABLE (TIME OF BORING) o
- JOB NAME/NUMBER A /|
CS=<T] sTanpamo PENETRAMON TEsT | LABORATORY TEST LOCATION / MARATHON/ glm
L] UNDISTURBED SANPLE -+ PENETROMETER (TONS/S0. FT.) BORING NUMBER BH-80 ‘m_ul
H
ppr—— TER YABLE (24 MOUNS |
‘]l]b . i ¢ a DATE ORILLED 8/5-19/m “
ORILLING METHOD AR ROVARY
ROBERTS. /SCHORNICK DRILLED &Y BOYLES BROTHERS 1
& ASSOGIATES, INC. LoGGED BY DHG, WEP 3
EN:I%J;:EON ;:L ANTS CHECKED 8Y Nﬁ 1
NOUA %72 DRAWN BY: A pAck 3 o 8 ,




BORING RECORD

o EOIL Eag
a. e SAMPLE REMARKS
CEOLOG.IDEPTH | |1HoL0GIZ DESCRIPTION J8loe WY, -
o]
(FEET) 9 § ot 2 10 12 14 18 1 z E BACKOROUND
] % % & % W OV READING:
«]D 9 | & 2|5 = PPM
23| =] ol g
So 5 3 § Wik | am PEy
CROUND SURFACE: 3796.2 3 a
105 GOLOMITE: FRAGTUREY WTH CALOTE IN=FILLING | GOLOWITE 7 b 1057
—1 104108’ = / 1080 -
- 5
—4 301 GC —
WINOR 10 YR 4/1, DIRK GRAY, SANDY DOLOMITE - 1080
— INTERBEDS 108.0~11.0' - w 0 —
— 205/ 6¢ —
10,
110 ~— = % 109 110 —
- - 4984 CC —
n20 =~ 112.0 ]
OOLOMITIC UNESTONE: 10 YR 7/2, UGHT GRAY, | DOLOMITE 57
_1 VERY MARD, ORY, INERBED OF VERY FINE CRAIN 030! 6¢ .
DOLOMITE, 10 YR §/!, GRAY, PACKSTONE — 1neo
] : 5 ]
118 ——{ WINOR IRON FYRITE - 97.0| 6¢ 115 —
=1 10 YR 7/3, \WRY PALE BROWN AND 10 YR 35/1, - 5 1160 —
ORAY, AFTER 120.0°
— — 27.0| o¢ —
= 118.0
= l ) “l
— Z 240 | 6C ]
2
—_ - ‘ 120.0 ~
120 - T 120
— ya 5501 GC ~
_ pd \ 122.0 —
— 82
— y 237.0 OC -
_ 124.0 _
o , :
125 T TMESTONE: 5 YR 77i, PINK, 10 YR 872 FARD, | LMESTONE FrtT— 20) & 125
| DRY, W™H 10 YR 7/, VERY FINE GRAIN SAND- T 126.0
STONE INTEREED 1 64 ]
~ - / s80 o -
| 1 128.0 _
i
- T J : 440 G¢ —
130 T 130.0 30—
DOLOWTE UMESTONE: 10 YR 5/Z, ORY, HARD | DOLOWITE 1= 5 !
— < 280 | 66 —
1320~ 132.0 ]
‘ SANDSTONE. 'ERY FIHE GRAIN, 10 YR 873, SANDSTONE ™~~~ 87
p— GRANSH BRO\N. "MTD, DRY, WELL CEMENTED, L 2001| 6¢ pu
] USRS 1340 _
MODERATELY 1HARD, POORLY GEMENTED AND [ERORY 88
135 =1 MOIST AFTER 136.0¢ A 3.0 66 135 ~
] R 136.0 |
) £
—~ 0| ac -
| 138.0 .
70
— 8.9 6e —
140 140.0 140 — 4
SPUT-SROON EAMALER T WATER TABLE (TIME OF BORING) '
JOB NAME/NUMBER MARATHON/91029.01
=] sTANDARD PENCTRATION 1EST L LABORATORY TEST LOGATION ——
]  uNISTURBED SAMPLE ~+ PENETROMETER (TONS/SG. FT.) BORING NUMBER BH-90 (ﬂ-ﬂl ‘
T WATER TABLE (24 HOURS) NR:  NO AEGOVERY !
- NS NOT SAMPLED DATE DRILLED 8/8-10/91 ;
5 DRILLING METHOD AR ROTARY :
O ROBERTS /SCHORNICK ORILED BY . S0WES RIS :
& ASSOCIATES, INC. LoccED BY DHC, WEP k
ENVIROIMENTA|. CONSLLTANTS CHECKED BY _BJs i
NORMAR, K], 73072 ORAWN BY: AR paGE 4 or 8 ;




BORING RECORD |
OVM SO GAD -
GEOLOG. z SAMPLE REMARKS
GEOLOG.IDEPTH | {1 THOLIGIC DESCRIPTION R v x 432 -
= Q
(FEET) 3 = 2+ e 012 1514 18 g > aack o
alk |8 g < W OV READINO:
gn | I 81y
(g} Qa | % Q E soiL: PPy
= 5 < O | a
% o % = = A PPM
CROUND SURFACE: 3708.2 3 = ]
140 SANDSTONE: CONTINUED FROM PREVIOUS PAGE SANDSTONE(- .- © | 7 140
— s : 101.71 6C —
: . ’ - 1420
] SN / 7 m
-~ L . 849 | oc —
e 144.0 4
1.0 —rew o cmoaE | ST T 7
ISH BROWN, HJRD, SUIHTLY MOIET, R 159 —
"I 145 T leeuent LS S 145
80 —T55ToMTC UNESTOE: 25 Y 8/2, LIGHT BROWNISH | boLouime 74 ]
—{GRAY, HARD, LAY UNESTONE £ 305 | 6C —
 in) 148.0 _
= n 75
— "[ T 16.8 | cc -
= 150.0
150 — 'f % 1 50 —
T 178 | oo _
1310 TTSANDSTONE, VERY FING GRAIN, 10 YR 7/3, VERY | SANDSTONE| 1520
—{PALE BROWN CARBONATE CEMENT, HARD, SUCHTLY R - -]
uoisY R 77
— SRR 409 | & ~—
. 154.0 N
IR 78 _
155 — S 105 | g¢ 155 *
N s 156.0 -
s L il 2
™ SR 127 1 g =
- B 198.0 _
: . " 80
m — e 9.2 | —
cl 160.0 —
160 DOLOMITIC LIMESTONE: 10 YR 5/2, CRAVISH BROWN,| DOLOMITC i 81 180
~JHARD, ORY, WINOR INTERBEDS OF 10 YR 7/3, SANO| LMESTONE |1 46 | e - :
STONE - 182.0
82
] = 108 | 6 _]
_ . 164 _
83
165 — va 124 16 165 —]
] T 188.0 _
7 8
gwmtﬂ — T 270 | 6¢ —
- _ = 168.0 _
i 8s
- ] 420 | o -
4 170.0
170 — - P 170 =
10 YR /2, LIGHT BROWNISM GRAY, FRACTURED i 5.0
| WTH CALOITE, CHLOIITE, AND IRON OXIDE, - cc —
71720 1 PRACTURE FIL, SATURATION AFTER 172.0° = 1720 i
e 07
N ‘ 100 | oo |
== 174.0
= — \ TR RALA BN -
178 e 175 ==
= SPUT«SPOON SAMPLER Tai T WATER TABLE (TIME OF BOMING)
= JOB NAME/NUMBER MARATHON/91029.01
o<C.]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATON
7 unoisTuRSED saupLe +  PENETROMETER (TONS/3Q. FT.) BORING NUMBER BH-90 (MW—-64)
T WATER TABLE (24 HOURS MR: NO RECOVERY
- ¢ ) Ng:  NOT SAMPLED CATE DRILLED B/5~10/81 |
DRILLUNG METHOD AIR ROTARY |
g S
O ROBERTS,'SCHORNICK o™ o e |
& ASSQOCIATES, INC. LOGGED BY DHC, WEP ‘
TNVIRONMEN T CRNRLLTANTS CHECKED BY &S
NORMAN e 73072 DRAWN BY: a8 page 5 oF 6
|




BORING RECORD
z QW SOL GAS SAMPLE REMARKS
SEJ?TLOG‘ DEPTH LITHOLOGIC DESCRIPTION 2l pem x 412 =
{FEET) g s S 2 ¢ 8 012 14 18 18 z| SACKOROUND
Z | o r| Q&
95 | = | S ™ OV READING:
el A g €| 0|E | s — PPM
3 g g 5 Q1Y | e
z x 3 ; b 8 AIR: PP
GROUND SURFFACE: 3798.2 [=]
178 ooLoMITC 17%6.0 175
- UNESTONE Ty *
—_ = N0 | 6e
_ [ 178.0
i 90
] 138 | o¢
180— /l " 16004 180
— 8.0 | 6¢
— Y 1820
V.l 92
] 184.0
T 23
185— - 12,0 | 6¢ 185
— i 188.0]
9
o~ , ' 14,6 | 6C
— £ 1880
i 96
] — $7 1 6C
| 190— VA 180.0 190
 —— 98
— 1 8.0 ] cc
=1 AFTER 192.0", PRENOMNATELY 10 YR 7/3, VERY i 7 —
PALE BROWN AN 10 R 5/1, GRAY, SATURATED > 38| g

j ; 1940
O .- 1 :
19 31| 6¢ 1 95

Lo s Lo o b s s b e e b s aa by

|
|
i
|
|
|
| fr=e 196.0 }
— 1 ¥ el "
- — 1860} ]
1 100 |
- y 9.0 | gc 1
1

200 L 200.0 200 }
T.0. 200.0° 1

-ﬁ
| CROUNDWATER ENCOUMTERED AT 172.0°
-l 24 HOURS GROUNDWATER AT 187.30 g
|
] AL
205 205 ‘
- 1
Al
|
- |
: |
210 210 ]
(="  sPUT=3POON SAMPLER T WATER TABLE (TIME OF BORING) :

JOB NAME/NUMBER MARATHON/91029.01

551  STANDARD PENETRATION TEST [ LAHORATORY TEST LOCATION = R
7 unbistussen saweLe + PENETROMETER (TONS/8Q. FT.) BORING NUMBER BH-90 ‘n_ﬂ! ‘ }
TSI WATER TABLE (24 HOURS) NR:  NO RECOVERY |
" N§  NOT SAMPIED DATE DRILLED 8/5-10/04 i
: DRILLNG METHOD AR ROTARY i
ﬂm ROBERTS/SCHORNICK DRILLED 8Y BOYLES BROTHERS ;
& ASSCCIATES, INC. LOGGED BY DHC, WEP t
ENVIRONMENTAL JANTS CHECKED BY BIS "
oMy O DRAWN BY: S e L ‘




BORING RECORD
M R s SAMPLE REMARKS
|SERLOC. IDEPTH | |y 7HOLOGIC DESCRIPTION R i =
| (FEET) R é : .12 14 Z| 5 BACKUACAND
|
‘; qllb 8 g a g oW AEARNIR
| = 3 8 B osonu 00 . peu
GROUND SURFACE: 3784 .0 Q
| 0 SANDY S.TY L.0Jit 10 YR 8/6, YELLOWSH w T 1 00—
BROWN, ORY Tl 30| 6¢ -
' 2.0
- i ; -
“0 1 40 .
CHERTY DOLOWITI: UMEBTONE 10 YR 8/Z LGHT | CHERTY 3
5 i BROWNISH GRAY, INTERBEDOED WTH CLAYEY oouume =L 10 | 6c 5
SILTSTONE 10 YR 6/8, LIGHT BROWNISH YELLOW, | LMESTONE b - . ]
o ORY ﬁ - s
Y
— 20| 6C -
- e | 8.0 ]
~ 5
- 1.0 | 6¢ -
e s = 10.0 |
10 CHERTY LOLOMTTI UMESTONE: 10 YR 573, CHERTY § 10
~| BROWN, INTERGETOED WM SILTSTONE, 10 YR | poLowme (72 . 0 | 6c -
8/5, LIGHT BROWMISH YELLOW DRY UMESTONE 20
130T GHERYY T OLGIi: IMESTONE: 70 YR 5/2, CHERTY 7 ) ™1
I GRAYISH BROVA 4ND OMERT, 10 YR 6/4, DOLOMITIC [rrid=d] 20| & —
BROWNISH YELLO', DRY uMestone = o
] 3 - ) ha
18 — 0.0 | 6e 18—
g .
- 0.0 | 6e —
o~ 5 a 3 1L_ -
1
» - :
i 200 _
20 THERTY TOLOHTL: 10 YR 6/, CRAY AND GHERT,| CHERTY Ir—iar T 20
] § YR 7/, PINK, DAY DOLOMITE 5,5 0.0 | 6¢ -
- Y ‘ 20 _4
— 2
— — 791 6e —
(= 1
25 — e - 08 | o 28 —
__ LA T~ 28.0 ]
‘m—— “\1“‘\“ 14
- — > YRR N -
[T Y. E— 141 2.0 -
BSOUONITE: 10 YR 777, LIGHT GRAY, VERY HARD, | OGLOMITE T 5
— oRY H" 2.4 6¢ —
VA 30.0 -]
30 ] / 8 30
- 9.8 | G¢ -
20
- - 7 4 .
- 9.8 | 6¢ —
4.0
7 / 1| e i
J P54 . 35 =
PU=-IP00N SAPL T WATER TARE aF SONNG)
=1 " = (e JOB NAME/NUMBER MARATHON/91028.01
5] sTadaD POTTRANON TEST L. LABORATORY TEST LOCATION
O woonwr sves + rORWOWTR (ToMa/wa. FY) BORING NUMBER BH-91 (MW-65)
S/ WATIR TADLE (24 HOLRS) PR e |
- 00 GRAN COMPONITE DATE DRALED 3/1-8/81
, . DRILLING METHOD AR ROTARY, DOWNHOLE HAMMER
q]]b ROBERTS /SCHORNICK ORRLED BY ROVLES BROTHERS
& ASSOCIATES, INC. LogaeD By DHC /B
31T o) CHECKED BY____ 35
! | DRAWN m_.:m




BORING RECORD
rd P SO e SAMPLE REMARKS
rﬁﬁf}m' OEPTH |  LTHOLOGIC DESCRIPTION gl g oy 4D -
(FEET) 25|38 T (P I pe—
™ % g ﬁ OV AT
dMD e « 8 s 00w
5 3 g ¥ a0
35 | CROUD SURFACE: 1784.0 3
DOLOWTE: 10 YR 770, UGHT GRAY, VERY HARD, | DOLDMITE S —
i 1]
- 35 | 6 -
. 0] -
y 20
- o1 | 6e -
. 576 —
_ - 42.0 _
23 TSosToNE B v e 22
4 § V¥ ¥/3, AEDOISH GROWN, VERY [SANDSTONE| .. 22 | o -
WAL FINE GRAN, SOFY, NOIST TO WET REESY '
- 0~ ERTY T OO DOLOMITE 10 YR /2, GRAVISH BOCOWITE — PX] 4 -
) BROWN, CHERT IS 10 YR $/6, YELLOWSH GROWN, 6 | oc
45— 1120 ‘CHERT EXABITS CONCHODAL PRACTURING, . 45—
—{ DOLOMITE~ MICRUCRYSTALLINE o $#.0 ]
- - a5 | o -
_ 4.0 _
3
- L > 179 | 6¢ A
- < 53| % -
52,0
- Z \ 7 -
- [ 22| sc -
m 50 840 a
55— To- 540 55 —
80 — 860 —
1 —
85 — 65 —
‘ 1
- -
70 —/Q
=1 wunetron sunin T WTRUAE(ME SR | jop NAME/NUMBER MARATHON/91029.01
[S27]  ATNGARD POICTRATON B8 L LABORATORY TENT LOGAON
C3  wosneem sams + POETROMNR (TONG/NG, FT) BORING NUMBER BH-81 CMI—!E!
= WAWR TARZ (24 NOURE) ol R ey
i 2 _we ::::NO NETHOD :f;:ﬁzv DOWNHOLE HAMMER
m ROBERTS /SCHORNICK ORILLED BY BOYLES BROTHERS |
& ASSOCIATES, INC. LOOOED BY DHC/MB ‘
\ CHECKED BY 5SS
DRAWN BY: m T ET R }




APPENDIX G

Monitor Well Diagrams




WELL COMPLETION RECORD
Zz
SEOLOGIDEPTH | |17HOLOGIC DESCRIPTION _e o WELL COMPLETION DETAIL
(FEET) Sss |39 "
Q | 2 [ LOCKING STEEL
Start: 13:38 gk g |wgl 2 AP PROTECTOR
. S‘OP: 14:30 o 7)) o [a % 5 >
s3] 2|3k . CASING DATUM; 37925
D20 | S |unZ s - =
GROUND SURFACE: 3791.4 (T 4 T oy MEEP HOLE
0 CLAYEY SILT. BROWN, 7.5 YR , DRY FROM 0.0 10] WL 1 eI 0
9.0', LOW TO MED. PLASTIITY, VERY FINE QUARTZ \ 1000 B CONCRETE PAD
60% SILT, 40% CLAY : NS
] \ CEMENT BENTONITE
-T Z [ GROUT MIX
] * N\ NS 2* PVC RISER
5 — =}
- \\ 5.90
SODIUM BENTONITE
— h \ I~ PELLETS
_ 190 (£ ¥/
| woisT sELOw 9.0° 36 940 [y fit
10—/ MY R S Rt 10
] \| {7 i e 010 SLOT PVC SCREEN
13— 8 - 20 SILICA SAND PACK
— AV R
- SR H
133 T SANDY GRAVEL: DARK GRAY, 10 YR 5/1, COARSE| W D=0 2|6 Ii. 1400 [
GRAVEL, FINE GRAIN, SATURATED, QUARTZ, ROUND hOo? : suup .
15 =i TO SUBANGULAR, POORLY SORTED, STRONG ODOR 10(10"%; 15
151 A
—|\ DOLOMITE: UGHT GRAYISH BROWN, 10 YR 5/2,
MASSIVE
1 AUGER REFUSAL 15.1'
20 — 20
25— 28
30 —] 30
35 35
[=—"1 sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME /NUMBER MARATHON /91029
[><]  STANOARD PENETRATION TEST [ LABORATORY TEST LOCATION
[T]  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW—-1 (BH-—-14)
———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS NOT SAMPLED DATE DRILLED 4/25/9
‘HI@ DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY 8
& ASSOCIATES, INC. LOGGED BY ML
ENVIRONMENTAL CONSULTANTS CHECKED BY BS
N A X dgs 72072 DRAWN BY: SAR PAGE 1 OF 1




WELL COMPLETION RECORD

O

GEOLOQG. Z
ot TIPEPTH L 1iTHOLOGIC DESCRIPTION _28 o WELL COMPLETION DETAIL
(FEET) g < S w
8 O 2 2 [ veneo LOCKING STEEL
S & T |YS| = CAP PROTECTOR
Zolax |axl > A
L < é 3 [T CASING DATUM:  3788.72
S0 6 |nz| &
GROUND SURFACE: 3786.9 WEEP HOLE
0 CLAYEY SILT: 10% CLAY, 90% SILT, LOW PLAST, ML NS 0 —
—] 7.5 YR 6/4, LGHT BROWN, DRY. MASSIVE \ CONCRETE PAD _
CEMENT BENTONITE
- \ GROUT MIX n
13 — SODIUM BENTONITE
] . 3.00 1L PELLETS —
40 LNR 379 b T 2° PVC RISER
: SANDY CLAYEY SILT: 10% SAND, 10% CLAY, 80% ML NS S m
5 —{ SLT. VERY FINE GRAN SILICA SAND, LOW PLAST. [ 5
7.5 YR 7/2, PINKISH GRAY, DRY 2 (1.4 L —
] \} NR " .010 SLOT PVC SCREEN |
N —i.
7377 H¥ 0 34 — _
COBBLEY SILT- ABUNDANT DOLOMITE COBBLES, EVR PN IR IS i
—] MINOR SUBROUNDED DOLOMITE GRAVEL, UNCON- Jo P - —
_| SOUDATED, DRY, 5 YR 7/1, UGHT GRAY R ;b T 8 = 20 SILICA SAND PACK
o813 ¢ [0g - :.
10— AR R= 10—
] NS NS Shen .
v e |, S
AREEIE eE BN R .
] Je P 1352 [T _
13.9 s |© 1370 |1 B2 SUMP
A AUGER REFUSAL 13.9’ ST 1390 7 e ]
15 — " 15 —
NO GROUNDWATER ENCOUNTERED
20 7 20 —
25 = 25 —
-] -
30 = 30 —
- -
35 35 —
[=—"] sPUT-SPOON SAMPLER T— == WATER TABLE (TIME OF BORING) 108 NAME/NUMBER
(=< sTANDARD PENETRATION TEST | LABORATORY TEST LOCATION MA“ATHON/ 91029
[T]  UNDISTURBED SAmPLE -+ PENETROMETER (TONS/SO. FT.) BORING NUMBER MW-2 (BH—23)

WATER TABLE (24 HOURS)

NR: NO RECOVERY
NS:  NOT SAMPLED

DATE DRILLED 5/2/91

ROBERTS/SCHORNICK

& ASSOCIATES, INC.
ENVIRONMENTAL_CONSULTANTS
3700 W. ROBINSON
NORMAN, QKLAHOMA ~ 73072
(40s) 3213895

DRILLING METHOD HSA

DRILLED BY SHB
LOGGED 8Y WEP
CHECKED BY 8JS
DRAWN BY: SAR PAGE 1 OF )




WELL COMPLETION RECORD

NR: NO RECOVERY

GEOLOG. z
ONIT OEPTH 1 | |THOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) S« S w
21 o 2 3 | wem LOCKING STEEL
ezl £ 14> < CAP PROTECTOR
T wn a Al 4
L ul :
: é < |3 oy CASING DATUM: 3787.50
OROUND SURFACE: 3785.4 =l T T MEEP HOLE
0 SANDY CLAYEY SILT. 10% SAND, 10% CLAY, 808 | WL | T |% i 0E 0 —
1 SLT, VERY FINE GRAIN SAND, MINOR DOLOMITE A oot [k CONCRETE PAD .
GRAVEL, 10 YR 6/4, UGHT YELLOWISH BROWN, RN CEMENT BENTONITE
—| DRY, UNCONSOLIDATED SN GROUT MiX —
NA 2" PVC RISER
- {\ e 230 SODIUM BENTONITE —
| IR 1.90 z PELLETS ]
\ A NS 77
5 = X AT 5
— N s 010 SLOT PVC SCREEN —
TN NS
pu— A\ _\ i —
SN ERE
- N -
- ¢ '\”Nﬁ a
NEG NS ——— 8 - 20 SILICA SAND PACK
10 — NANEIE 10 —
{1
108 _3COBBLEY SIT: 10 YR 7/3, VERY PALE BROWN, TR PSR T —
DOLOMITE COBBLES, DRY, UNCONSOLIDATED, JoPIws
~1 MINOR DOLOMITE GRAVEL > 0.1 DIAMETER ol IS SUMP ﬂ
. o
_ slslefF o _
RN
— =(TISfE 7
ploy® 15 4 —
15 (539 SANDY DOLOWITE VERY AINE GRAIN SAND, 10 f COLOMITE T 38
I\UR 6/3, PALE BROWN VERY HARD, DRY _
AUGER REFUSAL 15. B
_] NO GROUNDWATER ENCOUNTERED a
_] BOREHOLE OVM: 0.0 PPM ]
2077 20 —
— -
25 — 25 —
30— 30 —
] _
35 35 —
SPLIT-SPOON SAMPLER T=_—" WATER TABLE (TIME OF BORING)
o JOB NAME/NUMBER MARATHON/91029
[C=<]  STANDARD PENETRATION TEST L. LABORATORY TEST LOCATION
[T ]  UNDISTURBED SAMPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-3 (BH—24)

WATER TABLE (24 HOURS)

NS:  NOT SAMPLED

ROBERTS/SCHORNICK DRILLED BY sHB

& ASSOCIATES, INC. LOGGED BY WEP

ENVIRONMENTAL _CONSULTANTS CHECKED BY BJS
NW“?Q“QK'SAZ,HS“HA“”°72 DRAWN BY: SAR PACE | OF 1

DATE DRILLED 5/2/91
DRILLING METHOD HSA




WELL COMPLETION RECORD

GEOLOG. =
ont o [PEPTH | LITHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) g < | 9 w
21 o 2 3 [ v LOCKING STEEL
Ssxl |43 = CAP PROTECTOR
el B B =
=< | < : !
Z 3 5 |2 = CASING DATUM: 3785.88
GROUND SURFACE: 3784.1 | WEEP HOLE
0 SANDY CLAYEY SILT: VERY FINE GRAIN SAND, 10%[ ML T T7ns 0 —
_J SAND, 10% CLAY, 80% SILT, LOW PLAST., 10 YR I\ CONCRETE PAD ]
6/4, LIGHT YELLOWISH BROWN, ORY, UNCONSOU- A CEMENT BENTOMITE
2.0 —_DATED. MINOR SUBRND. DOLOMITE GRAVEL . e GROUT Mix ]
COBBLEY SILT: DOLOMITE, COBBLES. 10 YR 7/2. Mot
—| LGHT GRAY, DRY, UNCONSOLIDATED, ABUNDANT g2 —
GRAVEL T0 0.15' DIAMETER PR ey SODIUM BENTCNITE
] Ygs(8 —— PELLETS —
Hdef ? |
5 Sl 5
— e 2° PVC RISER —
- Q [0S
el 83 T —
i YoRl | -
SIS
— Sy S[NS
R4 010 SLOT PVC SCREEN
10 — NENIG 10 —
] o]
-] NS .
il e 4 8 - 20 SILUCA SAND PACK
| QS .
LR 7
_ < e BIR
xR+ @[NS T
] Siy:18] 5 [06 _]
%OQD'—W
15 — Sif; NS 15 —
~ K 184 -
16.8 R5SE P
16.9 3 SANDSTONE. VERY FINE GRAN QUARTZ, 10 YR [ NOSTONE —
\7/2. LIGHT GRAY, DRY, HARD, WEAK CEMENTA-
] \TION, FRIABLE —

— AUGER REFUSAL 16.9' —
NO GROUNDWATER ENCOUNTERED
20 —{ BOREHOLE OWM: 0.0 PPM 20 —
AUGER REFUSAL 16.9°

—1 NO GROUNDWATER ENCOUNTERED
BOREHOLE OVM: 0.0 PPM

25— 25 —
30 ] 30 ~——
35 35 —
[Z="] sPUT-SPOON SAMPLER =" WATER TABLE (TIME OF BORING)
- JOB NAME /NUMBER
[5><T]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION / MARA THON/ 91029
(]  uNDISTURBED SAMPLE +  PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW~-4 (BH-QG)
W ~—T—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/3/91 - 5/4/9
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SBH
& ASSOCIATES, INC. LOGGED BY WEP
R o W ROGINSON > CHECKED BY By
N o 1O es 72072 DRAWN BY: SAR PAGE 1 OF 1




GEOLOG. z
ONIT OEPTH | LITHOLOGIC DESCRIPTION _E o WELL COMPLETION DETAIL
(FEET) S < S W
21 o 2| 3 [ wm LOCKING STEEL
«]D 8w | T (|49> < cp, PROTECTOR
282 |zgl >
s < | 2 |3H| o CASING DATUM: 38017
S O G |n Z
GROUND SURFACE: 3799.8 ™y WEEP HOLE
0 SANDY SILT: 20% VERY FINE GRAIN SAND, 80% SM NS 0 —]
SILT, NO PLAST., 10 YR 7/3, VERY PALE BROWN, I CONCRETE PAD _
DRY, UNONSOUDATED . 1. CEMENT BENTONITE
~ d e GROUT MiX —
— H 2 PVC RISER —
L 1.0 0
37 Y SITY SANDSTONE: VERY FINE GRRW QUARTZ, (ST [ . 1 fon ——eaters -
10 YR 8/2, WHITE, DRY, WEAKLY CEMENTED, SANDSTONE. - .
S =] FRIABLE NS S —
SR St 010 SLOT PVC SCREEN B
T MOIST AT 8.0°, 2.5 Y 7/4, PALE YELLOW, eEH NS 11— 8 - 20 SILCA SAND PACK —
1 VERY MOIST AT 9.0 3 n
10 — o 10 —
AFTER 11.0', VERY HARD 10.87 b1 =it
11.277 T - 23 11.06 & y c SuMp -
AUG AL 1.2 7-3/8°
] NO GROUNDWATER ENCOUNTERED ] -
| BOREHOLE OVM: 8 PPM ]
- .
157 15 —
20 ] 20 —
25 ] 25 —
30 — 30 —
35 35 —
[C==7] SsPUT-SPOON SAMPLER T~—==" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/90129
5><]  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION
"]  UNDISTURBED SAMPLE < PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-5 (BH-28)
TT=—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/5/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SN
& ASSOCIATES, INC. LOGGED BY WEP
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS
NORMAN, QKLAHOMA . 73072 DRAWN BY: SAR PAGE 1 OF 1




WELL COMPLETION RECORD

GEOLOG. z
ont - |PEPTH 1 LITHOLOGIC DESCRIPTION _2 g WELL COMPLETION DETAIL
(FEET) 8 5 3 [
21 o 2| 3 [ v LOCKING STEEL
S5 T [4U3] < cAP PROTECTOR
L] Q ax| >
s<| 2|z Y CASING DATUM:  3785.17
50 z| ?
GROUND SURFACE: 3783.2 © o=l T Fore i oy WEEP HOLE
0 COBBLEY SLT: DOLOMITE COBBLES 10 1.5 DiA- TSRS e B 0—
—| WETER, 10 YR 5/3, BROWN, DRY, UNCONSOU- JaP 1o0gdd [ CONCRETE PAD .
DATED s s CEMENT BENTONITE ]
AFTER 0.9', 10 YR 8/2, WHITE, ABUNDANT SUB- 2 -t; N cRouT Mix
—4 RND. DOLOMITE GRAVEL Jala) 1M 3.00 ,
o . a
] * {ofNR] 2" PVC RISER
R to.[Ns % SODIUM BENTONITE -
5 o RJd o % PELLETS
"o 3[2 o7 4 S —
— ;fo NS 6.00 (L. —
s
— DNES =) e e .
o7 ¢ 3 1.2 e
RS vl
-—l ‘ol o —
B |l e 010 SLOT PVC SCREEN
> e lo.ms LTIt 8 - 20 SILICA SAND PACK ]
=2 .t
10 — a :8. . 10 ~—
=] .
— 2 : 2 —
1231 ik el s .
_| AUGER REFUSAL 12.3' T 73 a
—| NO GROUNDWATER ENCOUNTERED |
15 — 15 v
1 -1
— —
20 20 —
- -
—~ ~
25 — 25 —
30 = 30 —
- -
~ ]
35 35 —
=" sPUT-SPOON SAMPLER TS WATER TABLE (TIME OF BORING) JOB NAME /NUMBER
<]  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION {ARAT] iON/ 90129
[CT]  UNDISTURBED SAMPLE -4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER MF-6 CBH" 29)
TITT—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/5/9t
ROBERTS/SCHORNICK i B o
DRILLED BY SBH
& ASSOCIATES, INC. LOGGED BY WEP
RN SRS cHECKED BY___Bis

{ 0
NORM?r:b!SKligl{igNA 73072 DRAWN BY: SAR PAGE 1 OF 1




GEOLOG. &
ONIT OEPTH | {|THOLOGIC DESCRIPTION _21o WELL COMPLETION DETAIL
= Q
| — I e
& =1 o LOCKING STEEL
Start: 10 9 = F |9s| 2 AP PROTECTOR
| Stop:  10:50 T O % % 5 >
=4 : .
23| &3 el g CASING DATUM:  3784.56
GROUND SURFACE: 3783.5 =7 e < WEEP HOLE
0 BOULDERY COBBLEY SILT: BROWN, 7.5 YR 5/6, ™M oL [S] ‘-“;\,’335 0 —
ORY, UNCONSOLIDATED, COBBLES/BOULDERS o Pns] ooy CONCRETE PAD _
FROM 5 CM TO 1 M, VERY FINE QUARTZ, R CEMENT BENTONITE
— GRAVELLY, WELL ROUNDED PEBBLES <late GROUT MiX
HERETE j
— 2lsle : 2" PVC RISER —
NRE SO0IUM BENTOMTE
~ 2 latef T — PELLETS -
o
5 — S 5 —
R
- 'Q & °. -
'. ‘o of
— o'le —
NRERE 010 SLOT PVC SCREEN
- 121s —
QP40
10— 2R 10—
_ o P[Ns —— & ~ 20 SIUCA SAND PACK
o1
— Lisle ]
Treds o
i — ; .N o NR —]
135 _TTSUTY CLAY. GROWN, 10 YR 5/6, VERY FINE oL 6 i. _
QUARTZ, LOW PLASTICITY, DRY, MED. COMPACTED, | .
15 ~— ABUNDANT CALICHE AND ROOT CHANNELS, 607 \ 15
155 4 CLAY, 40% SILT, WEATHERED AT CONTACT, NS
6y CAUCHE CEMENTED DOLOMITE yd D 15.98 |-:.] SUMP ]
. DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 5/2, 16.12
VERY_HARD, SANDY, MASSIVE —
—]  AUGER REFUSAL AT 16.3 _
m —  GROUNCWATER NOT OBSERVED DURING DRILLING —
20 — 20 —
] : -
25 —— 25 —
30 30 —
35 35 —J
=]  sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATH
[><7]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION ONZQI 029
[  UNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER MF-7 ‘EH- QQ!
“T"—  WATER TABLE (24 HOURS NR:  NO RECOVERY
. ( ) NS: NOT SAMPLED DATE DRILLED 5/6/91
ORILUNG METHOD HSA
ROBERTS /SCHORNICK DRILLED BY 8
& ASSOCIATES, INC. LOGGED BY ML
SR SIS CHECKED BY___Bs
R Ao 73072 DRAWN BY: ____ SiR PAGE 1 oF 1




«
|
WELL COMPLETION RECORD ?
GEOLOG. Z
aniT - IPEPTH 1 LTHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) g |9 W
) 2| 2 LOCKING !
Start: 15:05 o & © wl <>( é VENgig PROTECTQSRTEEL i
Stop:  17:40 Wl IZz| 5
L | < |ZS4]|, CASING DATUM:  3795.04 ‘
Z 14 < = b
>0 O |wnZ| s
0 GROUND SURFACE: 3792.8 oy WEEP HOLE 0
BOULDERY COBBLEY SLT: BROWN, 10 YR 5/6, oM o 0o AV ]
—| DRY, VERY LOW PLASTICITY, UNCONSOLIDATED, JoP " " CONCRETE PAD .,
GRAVELLY, COBBLES/BOULDERS FROM 5 CM TO oé [SNS CEMENT BENTOMITE
—| 1 M, ROUNDED AN GROUT MiX —
i '?0 7 b 3.00 2" PVC RISER
— ol S b ' SODIUM BENTONITE .
] SHECA N 7 i
‘lalet 3 ) . =4 -
s J oLl o
5 — %".D%W 495 5 —
_ o NS . ]
Js(°
] l8]° —
ol JTE
Shooltp 010 SLOT PVC SCREEN
— o|Ste R —
| b [04© NSS —
‘e,
O [ o | -
10 y .gus 8 - 20 SILICA SAND PACKy(y __|
Ny
— N -
PERN
— o8 EnT N
g oS
_ tlsls -
— bloi®L7 19 1 .
B :
15 77 ' Viging s SUMP 15—
" | AUGER REFUSAL AT 15.3 _
| GROUNOWATER NOT OBSERVED DURING DRILLNG B
20 — 20 — i
|
. _
25 — 25 —
30 — 30 —
35 35 —
SPUT-SPOON SAMPLER T—= =" WATER TABLE (TIME OF BORING)
= = JOB NAME/NUMBER MARATHON/91029
[E=<X]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[[]  UNDISTURBED SAMPLE -}~ PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-8 (BH-31)
—_— NR: NO RECOVERY
— WATER 24 HOURS,
. TABLE (24 ) NS: NOT SAMPLED . DATE DRILLED é C}ZS/S"
Qllb DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED 8Y ML
R HECKED BY___ o
NoRAAN, SKCAROMA 73072 ORAWN BY: SR PaE 1 or 1




GEOLOG. z
CuirO% {DEPTH | |1THOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) O < S
» S| nEs
O N 0
Stort: 8:45 P ol ST - =T Bl ;R?quccr OSRTEEL
. . w un xI a> <
Stop. 10:08 o [7,] a. o 5 >
= :(_, &i E E :, CASING DATUM:  3807.85
o 0 [©) =] s
e ROV URPRCE: 38056 0 Py e Hoe 0
CLAYEY SILT: DARK BROWN, 7.5 YR 472, VERY ML 1 N
_| FNE QUARTZ, DRY, VERY LOW PLASTICITY, NETE By “CONCRETE PAD |
GRAVELLY, 60% SILT, 40% CLAY, CALICHE DE—
—{ PoSITS \ CEMENT BENTONITE —
CROUT MIX
— 2P0 30 .
INR| / SODIUM BENTONITE
_ _N;k_ 8 o % PELLETS _
5 SR w1 YL 5 —
BOULDERY COBBLEY SLTZ BROWN, 7.5 YR 5/2, GW Qc‘ . . h 2' PVC RISER
1 DRY, UNCONSOUDATED, GRAVELLY, COBBLES/ Jo P|NS 40k ]
BOULDER FROM 5 CM TO 50 CM, ROUNDED NERN 649 fiil L
— LS ol 4.10.1.] L. :. ‘| —]
INES S I
ot . °‘ o S 1 v—
of Ul R
— b lal® -
85 T SANDSTONE: QUARTZ, GRATSH VELLOW T0 SAOSTONE[ o =1 B 8 - 20 SILICA SAND PACK
10 YELLOWSH GRAY, 5 Y 8/4 T0 7/2, FINE GRAN, ST 010 stoT pve screen 10
—J WELL SORTED, POORLY CEMENTED, FRIABLE }}9,8 oY —
12,0 i 120 £+ fesst— SUWP |
AUGER REFUSAL 12.0° 7-3/8° |
BOREMOLE REAMED T0 13.90' TO INSTALL
— MONITOR WELL N
15 ——] GROUNDWATER NOT OBSERVED DURING DRILLING 15 —
20— 20 —
25— 25 —
30 — 30 —
35 35 —
== SPUIT—-SPOON SAMPLER =" WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
STANDARD PENETRATION TEST L LABORATORY YEST LOCATION
[C—1 unoisTureeD saupPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER -9 —
T WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/1/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY B
& ASSOCIATES, INC. LOGGED BY ML
BNROUETA OIS CHECKED BY__BiS
NORM 'ibs K%’%ﬁ’%_@sﬂ”" DRAWN BY: §_AR PAGE | OF 1




WELL COMPLETION RECORD

CEOLOG.|DEPTH | (HoLOGIC DESCRIPTION WELL COMPLETION DETAIL

&
UNIT 4F |8
(FEET) S| S n
= - VEN O
Start: 13:00 o8 luxgl 2 o Py
= = |9g| 2 CAP PROTECTOR
Stop:  14:44 L&_J A T olEa| >
£ 2|28, CASING DATUM:  3790.78
2> 0 S |lnz| #Z >
GROUND SURFACE: 3788.7 T i rena o WEEP HOLE 0
0 TLAYEY ST, YELLOWSH BROWN, 10 YR 5/4 W 1] I X -
. N y o 14
_| ORY, VERY LOW PLASTICITY, VERY FINE QUARTZ, \| ¥s oo [ CONCRETE PAD
CALICHE DEPOSITS, 60% SILT, 40% CLAY { \ CEMENT BENTONITE
_ GROUT MIX
\
210 3.00 .
— HE 4 PVC RSER
R
- " ’/% o SODIUM BENTOMITE
N 3 113 / ﬁ‘—‘ PELLETS
S S ITSITV CLAY: DARK BROWN, 10 YR 473, VERY o 5.25 A 7] 5-
_| FINE QUARTZ, LOW PLASTICITY, MOD. COMPACTED, \I\\ NS S S
- l\\ ran) 010 SLOT PVC SCREEN

10 — 'NR|

MOIST BELOW 9.5, LOW PLASTICITY N\ {™
NN\, Y557

128 _ 1 SOULDERY COBBLEY GRAVEL LIGHT GRAVISH

13.5 1 BROWN, 10 YR 5/2 TO 6,2, ROUND, CALICHE,
—I\ CEMENTED, HARD

CLAYEY SAND: SANDY CLAY, BROWN, 10 YR 5/3,

10 ~
.=F— 8 - 20 SIUCA SAND PACK
[

1]

15 =1 QUARTZ, FINE GRAIN, WELL SORTED, SATURATED, .. T . 15 -
y 16.0° . NED. PLASTICITY, STRONG HYDROCARBON ODOR N :
= 186 ST R e "
, 1 el . U
—] AUGER REFUSAL AT 16.6 : - |
10-5/8"
—| BOREHOLE REEMED 10 INCHES TO A DEPTH OF = |
| 17, 5789 |
207 20 - J
-
25 — 25 -
7 (
30 — 30 -
- !
35 35 -
[C="] sPUT-SPOON SAMPLER T2 WATER TABLE (TIME OF BORING) ‘
JOB NAME/NUMBER MARATHON/91029
[G><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
]  uUNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER ~10 -
— NR: NO RECOVERY
m - WATER TABLE (24 HOURS) NS: NOT SAMPLED DATE DRILLED 5/7/9
ORILUNG METHOD HSA
ROBERTS/SCHORNICK ORILLED BY 8
& ASSOCIATES, INC. LOGGED BY N
BROETA SRR CHECKED BY___ s |
Nmﬁbsﬁ?ggﬁ; 73072 DRAWN 8Y: %Ai PAEE 1 _OF 1




| WELL COMPLETION RECORD

GEQLOG. g
onit - IPEPTH 1 LiTHOLOGIC DESCRIPTION S8 1o WELL COMPLETION DETAIL
(FEET) S < |9
o 28 VENTED LOCKING STEEL
Start: 14:23 o @ w2
SEI T |43 = CAP PROTECTOR
Stop:  16: 40 e g(, % 0:' é > CASNG ATy
= NG DATUM: 3806.96
53158 |3z z
0 GROUND SURFACE: 3804.8 = * S WEEP HOLE 0
CLAYEY SILT: YELLOWSH BROWN, 10 YR 5,4, ML 1 -
—| DRY, UNCONSOUDATED, VERY LOW PLASTICITY, \ CONCRETE PAD
VERY FINE QUARTZ, 70% SILT, J0% CLAY | NS
— \
_ 714 CEMENT BENTOMITE
GROUT MiX
| N g
45 R
§ ——{ GRAVELLY COBBLEY SLT: GRAYISH BROWN, 10 ™ OTY 5 -
YR 5/2, VERY FINE QUARTZ, POORLY SORTED, Dl O R .
| ANGULAR, ABUNDANT, K—FELDSPARS/BIOTITE, NS 4" PVC RISER
MOD. COMPACTED, STRUCTURELESS, CaCo3 D1
— CEMENTD NP
75 - T
| COBBLEY BOULDERY SLT: GRAVISH BROWN, 10 YR| G |l (3] | 8.10
5/2, POORLY SORTED, COBBLES/BOULDERS FROM yo P [MR
—] 5CM TO 1 M, ROUND, DOLOMITE Qs O[S SODIUM BENTONITE
RN B PELLETS
o .
10 = " o yp] 10.30 10 -
oSS 6 |15
— NEE
B > als :
ﬁ.
| 2 B 3 1252 |:
qof 3 :
. oS |2INS .‘3":2 .
. o .
=18 R 010 SLOT PVC SCREEN
15 —— v {*of of NR4— [ 010 15 -
NSBLS :J-,'.-
7 Riote LITEH—— 8 - 20 SICA SAND PACK
- o ©do '— .
| i3] 7[5 RS
mD HYDROCARBON ODOR BELOW 18.01', MOIST o1 0
S, S P
AR Smat
— i RS it 20 -
20 tisle] B ]2 S et
, < |ope. S
7. 220 22.2—| HYDROCARBON SATURATED AT CONTACT ‘oo 2200 £11000
- 22’5 1 SANDSTONE: UGHT OLVE GRAY, 5 Y 672, QUARTZANDSTONET="""21 9 (2.9 g_%gg R e SuMp
—J\ . FINE GRAIN, WELL SORTED, MICACEOUS,
FRIABLE, NOCALCAREQUS 10-5/8°
AUGER REFUSAL AT 22.5' = =
25— 25
BOREHOLE REMMED 70 22.82°
30 — 30
-
35 35
[C==1]  sPUT-SPOON SAMPLER T—== WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[C=<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[  UNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW—-11 {BH-34)
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
< NS: NOT SAMPLED DATE DRILLED 5/8/91
| DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY 8
& ASSOCIATES, INC. LOGGED BY ML
ENVIRONMENTAL CONSULIANTS CHECKED BY BJS
N o SR rotdeg 12072 DRAWN BY: SAR PAGE 1 OF !




WELL COMPLETION RECORD

GEOLOG. z
onir - |PEPTH L LiTHOLOGIC DESCRIPTION 8 e WELL COMPLETION DETAIL
(FEET) 2<|39 W
Q 21 3
Start: 14:30 A N T L 2 PROTECTOR
Stop: 17:35 WwalE lzzg| >
zS512 12 = L, CASING DATUM:  3809.86
D 0 (&} nZl s P,
GROUND SURFACE: 3807.9 LTI TSy WEEP HOLE
0 CLAYEY SILT: UGHT YELLOWSH BROWN, 10 YR WL 1] B 0 —
6/4, DRY, VERY FINE QUARTZ, UNCONSOLIDATED, r \ | \[Ns 3 CONCRETE PAD ]
S0%SILY, 403 CLAY, CALICHE DEPOSITS -
CEMENT BENTOMITE N
— z GROUT MIX ]
N
40— BGULDER COBBLEY SILT: LIGHT GRAYISH BROWN, | M [olo-S g 7
——1 10 YR 6/2, POORLY SORTED, GRAVELLY, COBBLES .2 P [WR |
3 BOULDERS FROM 5 CM T0 1 M, ROUND Js o 5
] ' ﬂ: o[§s 2" PVC RISER ]
Cld 8.75 7
] a|® o4 1 1
- RISt % % SODIUM BENTONITE -
NS % ;//"—- PELLETS
— RS -
F.% O[5 Z /
10 — %3 10.20 A 10 —
o9 |« ITe] oo B S
7 AN . e 7
AR -
] SIS =1y —
o . LNR
— b (o {OHHS 137 -
. L’Q o, |NS
_ O PO . —
tal o217 [0 )
15— P W] 15 — :
o |JINs .010 SLOT PVC SCREEN
] NHE -
_ 2ld 9 —— 8 = 20 SILICA SAND PACK _
N
— L lojof8
2iale,
‘]]D 1 SR 1
(%5 et/
—| CLAYEY BELOW 19.5', SANDY, QUARTZ, MED. s -
GRAIN, MOIST, MED. PLASTICITY, STRONG =815
— HYDROCARBON ODOR L N
o :
ol |- 10153 2295 | _
20— SABSTONE_UIGHT OLVE GRAY, 5 7 6/, QUARTZSANSIONE>—== 730 SUMP
> __|\ ORE, FINE GRAIN, POORLY CEMENTED, NON- |
CALCAREQUS, FRIABLE, MICACEOUS
25 BORING TERMINATED 23.3' 25 —
GROUNDWATER MOT OBSERVED DURING DRILLING 1
— -
30 —__J 30 —
— -
i
35 35 —4
="  SPUT-SPOON SAMPLER T WATER TABLE (TIME OF SORING)
= JOB NAME/NUMBER MARATHON/91029
[=><] STANDARD PENETRATION TEST L LABORATORY TEST LOCATION O'NJ 0
{1 UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER MF~-12 (BH.. 35)
T WATER TABLE (24 HOURS) NR:  NO RECOVERY
. NS: NOT SAMPLED DATE DRILLED S5/10/91
DRILLNG METHOD HSA
ROBERTS/SCHORNICK ORILLED BY 8
& ASSOCIATES, INC. LOGGED BY ML
ENWROJN;‘OEONLAL CO,‘NSULTANTS CHECKED BY BJS
O RO 73072 ORAWN BY: SAR Page | _of 1




GEOLOG. Zz
o |PEPTH [ LITHOLOGIC DESCRIPTION _E8 e WELL COMPLETION DETAIL
(FEET) o Q
2 S e w
= J 2
Stort: 13:10 o |9 w3 | ™R LOCKING STEEL
w3l < CAP PROTECTOR
Stop:  15:00 uEJ a1 F lEzl >
ZS 1212 el CASING DATUM: 3801.58
S50 |6 lnz|#
GROUND SURFACE: 3799.5 WEEP HOLE
0 CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, WL 1 0 —
VERY FINE QUARTZ, DRY, VERY LOW PLASTICITY, AV CONCRETE PAD
70% SILT, 30% CLAY \ NS
— CEMENT BENTONITE -
y GROUT MIX J
— 7 [
i INR _
N _Nlﬁ-°~ 456 - 2 PVC RISER
5 — Z 5 —
_ \ NS / A SODIUM BENTONITE ]
| 7
— 4_ —
72 GOULDERY COBBLEY SLT. GRAVEL, UGHT GRAYSH| &4 [l [ 3[R, 785 2 b
—{ BROWN, 10 YR 6/2, POORLY SORTED, COBBLES/ JoP oo I re —
BOULDERS FROM 5 CM TO 1 M., ROUND ﬁ" °Ins
B MERE ]
— A
10 * oo 10 —
— N NS —
2ale,
pa— o e
125 SN K 010 SLOT PVC SCREEN m
_ SANDY GRAVELLY CLAY: BROWN, 7.5 TR 5/4, Wk X ]
135 - MOIST, MED. PLASTICITY, FINE GRAIN QUARTZ, k
—)\ FIRM, OCCASIONAL LARGE GRAVEL, 60% CLAY, [&] - [30ns | 8 - 20 SILICA SAND PACK -
40% SAND, CALICHE DEPOSITS ;,QF = 4
15 ——| BOULDERY COBBLEY SILT: GRAVELLY, LIGHT s |2 18 —
GRAYISH BROWN, 10 YR 6/2, POORLY SORTED, Llsle
—{ COBBLES/BOULDERS FROM 5 CM TO 1 M, ROUND hddl -
; ole
175 o lof8 1.0
> _T GRAVEL: GRAY, 10 YR 5/1, MOD. WELL SORTED, % fogo _
ANGUUAR, PEBBLES 5-10 MM, HYDROCARBON S as [
«ID 07— SATURATED 09 o s It _
: SANDSTONE: PALE OUVE, 5 Y 6/4, FINE GRA, |SANDSTONE|.- . -.-| 2 - 19.34 |0t SUM
20 —. WELL SORTED, POORLY CEMENTED, FRIABLE, — 19.64 = P 20 —
NONCALCAREQUS, MICACIOUS 7-3/8 |
BORING TERMINATED AT 1.7’ I
| O GROUNDWATER ENCOUNTERED DURING DRILLING _
25 25 1
30 — 30 —
35 35 —
[==7] SPUT—SPOON SAMPLER T WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
[C=<]  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION
]  uNDISTURBED SAMPLE ~+  PENETROMETER (TONS/SQ. FT.) BORING NUMBER MP—-13 ‘BH_ 3&!
————  WATER TABLE (24 HOURS) NR:  NO RECOVERY
T NS: NOT SAMPLED DATE DRILLED 5/10/91
‘llb DRILLNG METHOD HSA
ROBERTS /SCHORNICK DRILLED BY 8
& ASSOCIATES, INC. LOGGED BY ML
EN‘ARO%MO%M%L CONSULTANTS CHECKED BY BJS
NWQN, §KLAH2MA 73072 DRAWN BY: S-AR PA_Cg 1 of y




GEOQOLOG. =z
onim - |PEP™ | uTHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) Ss 19 W
Q a1 o
Start: 07:40 o & O lu=| 2 VENTED ,L’gg&?ENﬁ; STEEL
; ) o o T H> <C CTCR
Stop:  10:00 = 0 T & 5 > ‘
s < |2 IZE] . CASING DATUM: 3803.61
>0 6 jnzl &
GROUND SURFACE: 3801.4 S WEEP HOLE
0 CLAYEY SLT: BROWN, 7.5 YR 5/#, DRY, VERY WL 1 E 0 —
— LOW PLASTICITY, CAUCHI DEPOSITS, VERY FINE \| A CONCRETE PAD ]
QUARTZ, 70% SILT, 30% CLAY \ NS
-k CEMENT BENTONITE
— / GROUT MiX —
— NR ]
3 y
5 N 4" PVC RISER 5
] \ NS —
7373 N g iy 7.10 —
: BOULDER COBBLEY SILT: LIGHT BROWNISH GRAY, oM o[ 3TrR] /
] 10 YR 6/2, GRAVELLY, POCRLY SORTED, JoP / SODIUM BENTONITE —
| COBBLES/BOULDERS FROM 5 CM TO 50 CM., o TS % &‘ PELLETS |
NEIENC 90 (4 W/
10 —] “ e oNR RHEN RS 10 —
-1 TS H R
—] YRE |
v “lele 97
— ABUNDANT GRAVEL FROM 12.0-14.0', PEBBLES JEB @ u. —
| FROM 1.0 CM T0 3.0 CM 'oc,-g ;
oo [N ]
— _ J ale e |
&f\IYNEYoSigMn“ﬁgo}tE{s%ﬁW' MOIST, MED. -1sle N7 03 010 SLOT PVC SCREEN
15 — BOULDERS > 1M BELOW 14.5' s o‘.’: s 15 —
_ °lele L 8 — 20 SILICA SAND PACK |
17 0 B e
—lz clale.
e —_— by O,y ]
172 I~ GRAVEL GRAY 70 GRAYISH BROWN, 10 YR 5/ P o? NBR_9-5 1
— 710 5/2, MODERATLY SORTED, VERY COARSE O o O {B30.07 —
GRAIN QUARTZ, PEBBLES 0.5 TO 1.0 CM, RND 0, OINS
| TO SUBRND., COBBLEY, HYDROCARBON SATURATED et WS -]
CLAYEY BELOW 17.0° O6°%sT
2077 oo 20 —
"> ] SANDSTONE: BROWN, 10 YR 5/3, FINE GRAIN,  |SANDSTONE [.--- .. . |
QUARTZORE, WELL SORT, POORLY CEMENTED, el 21,42 1orikedlel
29,1 —|__FRIABLE SN T 22.42 Litil pmy——— SUMP —
__| BORING TERMINATED AT 22.0° ] | | |
_| BOREHOLE REEMED 70 10° A
25 25 —]
— —
30 30 —
35 35 —
[—"] sPUT-SPOON SAMPLER ' T——"" WATER TABLE (TME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[><1  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
(]  UNDISTURBED SAMPLE - PENETROMETER (TONS/sQ. FT.) BORING NUMBER MW-14 (BH-37)
—I=—  WATER TABLE (24 HOURS) NR: NO RECOVERY
m - NS: NOT SAMPLED DATE DRILLED 5/11/9
DRILLING METHOD HSA -
ROBERTS/SCHORNICK DRILLED BY SHB °
& ASSOCIATES, INC. LOGGED BY ML
SR oA oHecKeD 6Y___as
NORM A, QRLAIONA, £ 73072 DRAWN BY: SAR PAGE 1 OF 1




GEOLOG. =z
oniT|PEPTH I LTHoLoGIC DESCRIPTION _2 o WELL COMPLETION DETAIL
(FEET) S< |29 w
S} -] 2
Start: 15:45 Al | O lux o)\ LOCKING STEEL
I m® | T o> < PROTECTOR
Stop: 17:00 k) o (oo >
I < | S| . CASING DATUM: 3803.59
50| 8% |6z 7
GROUND SURFACE: 3801.5 : WEEP HOLE
0 CAYEY SILT: LIGHT YELLOWSH BROWN, 10 TR WL 1 0-
_| 6/4, VERY AINE QUARTZ, DRY, LOW PLASTICITY, \| &y T CONCRETE PAD
CALICHE DEPOSITS, 70% SILT, 30% CLAY NS . CEMENT BENTONITE
— \ CROUT MIX
_ 2 3.00 ;
/ 7 4" PVC RISER
| e / SODIUM BENTONITE |
S 7, %—— PELLETS
5 4 \ .ﬁ—g‘ ] é é S-
— \ il s
83 T CORBLEY-BOULDERY SILT: LIGHT GRAYISH TR KSIRE
BROWN TO YELLOWSH SROWN, 10 YR 6/2 Jo Pl
—| 70 6/4, GRAVELLY, POORLY SORTED, COBBLES/ o [
BOULDERS FROM 3 CM TO 50 CM, ROUND T0 e
—| SuBROUND old Jis
A-NEI
o %1% .020 SLOT PVC SCREEN
10 R 10 -
CLAYEY FROM 9.0 TO 9.8, SANDY, FINE N :
— 70 MEDIUM GRAIN QUARTZ FIRM, MODERATE I e ‘
T0 LOW PLASTICITY N o Lo 8 - 20 SILICA SAND PACK
. St : |
_ :é ? NS
o/ 81"
] LR :
15 — o|7I% 15 -
b (0l© R
. 2| ato NS :
M9 vy
— RS 17.08 |:%:
17.4 o AR 17.38 SUMP
(]]D —]  AUGER REFUSAL AT 17.40’
20— 20 -
-1
25 — 25
30 — 30
35 33
[C—"7]  CcME CONTINUOUS AUGER SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
=]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
(] UuNDISTURBED SAMPLE + PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-15 ‘BH_ZQ)
—I———  WATER TABLE (24 HOURS) NR:  NO RECOVERY
m - NS: NOT SAMPLED DATE DRILLED 5/11/91 & 5/12/81
DRILUNG METHOD HSA
ROBERTS/SCHORNICK DRILLED BY S8
& ASSOCIATES, INC. LOGGED BY ML
PR oS cHECKED BY___ o
R RO 7072 DRAWN BY: SAR PAGE 1 OF |




WELL COMPLETION RECORD

LITHOLOGIC DESCRIPTION

Start: 13:15
Stop: 16.45

GROUND SURFACE: 3798.4

WELL COMPLETION DETAIL

UNIFIED SOIL
CLASSIFICATION
SAMPLE
INTERVAL

"N" VALUE

VENTED

CLAYEY SILT: VERY PALE BROWN TO LGHT
YELLOWISH BROWN, 10 YR 7/4 TO 6/4,
DRY, VERY LOW PLASTICITY, GRAVELLY

BELOW 3.0, PEBBLES TO 1 CM. ROUND,
VERY FINE QUARTZ MATRIS, 65% SIT, 35%
CLAY, 5% GRAVEL

—_

BOULDERY COBBLEY SILT: LIGHT
BROWNISH GRAY, 10 YR 6/2, GRAVELLY,
POORLY SORTED, COBBLES/BOULDERS
FROM 4 CM TO 1 M , ROUND

CLAYEY FROM 4.5' TO 5.0°

0,000 0%, 1% ~ /1 GRAPHIC LOG

00 0«05, 0 UV /7

Soo.

0,0 0° 0009,

0.
N

D 00 n, 000U,

o.o'o- [\H 00. . .00

pO0ps0pnp 0°0VYp

P

‘1000 0po.

N
Yo

SANDSTONE: UIGHT OLIVE GRAY, § YR

“I5T

0 U 0 U0 ee0p e 00’000 e0°0pep 0 U0+ °0°p ge 0]°°

SANSTONE

6/2, QUARTZ, FINE GRAIN, WELL
SORTED, POORLY CEMENTED, FRIABLE,
MICACEOQUS, CAREQUS

BORING TERMINATED AT 21.0’

GROUNDWATER NOT OBSERVED DURING
DRILLING.

6.5 :

10.07}.°.".

19.59]" "
202 )
g b

LOCKING STEREL
PROTECTCR

CASING DATUM: 3801.04

CEMENT BENTONITE
GROUT MIX

4" PVC RISER

/——— SODIUM BENTONITE

PELLETS

—— 8 — 20 SIUCA SAND PACK

Sl suwe

SPLIT-SPOON SAMPLER

il

WATER TABLE {24 HOURS)

STANDARD PENETRATION TEST L__ LABORATORY TEST LOCATION

UNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FT.)

NR: NO RECOVERY
NS:  NOT SAMPLED

T—-"" WATER TABLE (TME OF BORING)

JOB NAME/NUMBER MARATHON /91029

BORING NUMBER

MW-16 (BH-39)

DATE DRILLED

ROBERTS/SCHORNICK

& ASSOCIATES, INC.

ENVIRONMENTAL CONSULTANTS
3700 W. ROBINSOI

NORMAN, OKLAHOMA 73072
405) 321-3895

5/12/91

DRILLING METHOD HSA

DRILLED BY SHB

LOGGED BY MJL

CHECKED BY BJS

DRAWN BY: SAR

PAGE_ 1 OF




|
GEOLOG. =z
oniT - {PEPTH | LiTHOLOGIC DESCRIPTION LSl WELL COMPLETION DETAIL
(FEET) o< |9 "
Elo | 23 [ LOCKING STEEL
‘IID S50 F |43 2 CAP PROTECTOR
S A1
g 3% [3E| % CASING DATUM: 3799.55
GROUND SURFACE: 3797.5 © |n=l WEEP HOLE
O O -
CLAYEY SANDY SILT: VERY FINE GRAINED AN CONCRETE P
~—{ SAND, 10% CLAY, 10% SAND, 80% N A0
SILT, UNCONSOUDATED, DRY, 7.5 YR NN
~— 7/4 PINK SM N CEMENT BENTONITE
NOK GROUT MiX
7 N L
— NN (R /———— SODIUM BENTONITE
N NS| PELLETS
5 — \\ S sl ¥4 5 -
a\ — N .. . .
—{ ABUND 0 S S
ANT COBBLES AFTER 6.0 NG [ 2 PV RISER
° o\p NS ..
R ok N ...'- L.-‘.
Skl 3 7.66 | —4.
7 LQ b [ o A
R [s] 6. ]
o0 ] NGES T —F——8 - 20 SIICA SAND PACK
10 —— COBBLEY SILTY SAND: 10% COBBLES, 93 b S 10 -
20% SILT, 70% SAND, VERY FINE Sl Ny
—! GRAINED SILICA SAND, SUGHTLY MOIST, s 8% R A
7.5 YR 7/4 PINK, UNCONSOLIDATED, M e e
—{ DOLOMITE  COBBLES - ?]?_ Lt ;]
o |s JSINET
- ‘o 5,640 R .010 SLOT PVC SCREEN
140 ?J°']D NS e L_‘r .
. .
COBBLEY SANDY SILT: VERY FINE GRAINED d, e/ 0.8 A e AR .
15 —— SAND, SUGHTLY MOIST, 7.5 YR 7/4 PINK, 4o P N == 15 -
UNCONSOLIDATED, DOLOMITE COBBLES ; [ B I A
AVERER-E _ GM  [S° oINS o
— o 515 A e R
L] .Q Q LRSS N )
] ‘e’ l» B 142001 Fo
17.7 SRy 17.1 Suwp
m AUGER REFUSAL AT 17.7° 7-3/8"
. RELE
GROUNDWATER NOT OBSERVED DURING
20 ——1 DRILLING. ' 20-
"] BOREHOLE OVM READING: 19.0 PPM '
-
p—
25— : 25
_
30 — 30 -
35 35 -
[CT="]  sPUT-SPOON SAMPLER "= WATER TABLE (TIME OF BORING) ‘
= JOB NAME/NUMBER MARATHON,/91029
{T><<]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
[C]  UNDISTURBED SAMPLE - PENETROMETER (TONS/sQ. FT.) BORING NUMBER MW-17 (BH-40)
TIT  WATER TABLE (24 HOURS) NR: NO RECOVERY
‘]D " NS: NOT SAMPLED DATE DRILLED 5/13/91 & 5/14/91
DRILLNG METHOD HSA
ROBERTS /SCHORNICK ORILLED BY sHe
& ASSOCIATES, INC. LOGGED BY WEP
R e ROBINSON . CHECKED BY ____ BJS
B 01701 711 S DRAWN BY: SAR paGE 1 oF 1




WELL COMPLETION RECORD

GEOLOG. 5
oniT - IPEPTH | UTHOLOGIC DESCRIPTION 8¢ WELL COMPLETION DETAIL
(FEET) 5 < |3 s
- R = 2 [Tvevmo LOCKING STEEL
oE | = w2 AP PROTECTO
w v I EJ i <>( OTECTOR
T wn a.
L x| < (s, CASING DATUM:  3795.82
Z ] o | < ; > ’
GROUND SURFACE: 3793.5 i B R wm: HOLE
O ¥R b ) o —
CLAYEY SILT: 10% CLAY, 90% SILT, ;
—{ LOW PLASTICITY, 10 YR 6/3 PALE N Jns 0.5 CONCRETE PAD
BROWN, UNCONSOUDATED, DRY NN CEMENT BENTONITE
- N 200 GROUT MIX
- s¢ KR / SODIUM BENTONITE
— AN 4.00 -A é P s
. LN wss |l LT 4" PVC RISER s —
— o N
6.0 N\ A e
' GRAVELLY COBBLEY SILT: 10 YR 7/2 °p | A e I8
—{LT. GRAY, UNCONSOLIDATED, SUBROUNDED o° T (ns B
DOLOMITE GRAVEL AND COBBLES, DRY M ol b R b
— 3| R SN
0{ %) P I R
o { sl PR S
2.0 oo MR 8 - 20 SICA SAND PACK
COBBLEY SANDY SILT: VERY FINE GRAIN J2 6 4 S
10 — SAND, 10% COBBLES, 20% SAND, 70% 95 Pk 10 —
SILT, SUGHTLY MOIST. 10 YR 7/2 LT. 3 (o8 By
—| GRAY, UNCONSOUDATED, STRONG CON- o3 N
DENSATE QOOR L TeI9NS b
] GM o ? °, 50 .. 1.
VERY MOIST AFTER 12.5' 5| Jor=1" I en A
13.4 7 o prR 0 ot .010 SLOT PVC SCREEN
y___f_ﬁ_ — _| o :2“6" 0.1 B AR .
- CRIGES 14.52]" 01—
o | — SUMP
15%5'2— Bl 151 1= 15 —
"“— AUGER REFUSAL AT 15.2' }-‘O'—S@-—]
—| GROUNDWATER OBSERVED DURING
DRILLING.
20— 20~
25 — 25-
35 35~
[Z="] SPUT-SPOON SAMPLER T—_— WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[55<T]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T  unoisTuRBED sampLE < PENETROMETER (ToNs/sa. FT.) BORING NUMBER MW-18 (BH-41)
——==—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/14/91
ORILLUNG METHOD HSA
ROBERTS/SCHORNICK DRILLED BY sHe
& ASSOCIATES, INC. LOGGED BY WEP
SR ST cHeckeD BY___ s
NORMAN, g:uugmsnon DRAWN BY: SAR PAGE 1 _oF 1




GEOQLOG. Z
UEITL DEPTH | |iTHOLOGIC DESCRIPTION L8 o WELL COMPLETION DETAIL
= S
(FEET) S| = W
=l oo 2 3 [ wm LOCKING STEEL
25l Y3 T PROTECTOR
T ul|l o joaxl >
=S| 21zl . CASING DATUM: ~ 3797.21
z| £
GROUND SURFACE: 3795.4 2O loe ju=sls WEEP HOLE
0 .0
CLAYEY SILT: 10% CLAY, 90% SILT,
—{ 10 YR &/3 PALE BROWN, A NS CONCRETE PAD -
DRY, UNCONSOLIDATED . CEMENT BENTONITE
— N GROUT MIX -
sc Y NGE .
! c RAE o 4" PVC RISER —
[NR| - 4
— NS —
5 Js / //A— Sooluusamomrs s
—1s Y 5.0' ; ]
- UGHTLY MOIST AFTER 5.0 NG T 550 A /A B
' COBBLEY CLAYEY SILT: 10% COBBLES, °E’°\, FNR] b
—1 102 CLAY, 80% SILT, 10 YR 6/3, Nl [ns 7.05 71— -
PALE BROWN, SLIGHTLY MOIST, N g
— UNCONSOLIDATED oM |80 NE2p o 7
— R 8 - 20 SLICA SAND PACK  —
%\3' 4 C. ..
% oSt .
10 53] ~4-2{NR| +—t 10 —
"2| COBBLEY SANDY SILT: VERY FINE GRAINED) “l&fe ]
| SAND, DOLOMITE COBBLES, 10 YR 7/1 oM S aldns 1] —
_| UGHT GRAY, DRY, UNCONSOLIDATED slels N |
123 "C0BBLEY CLAYEY SLT: 10 YR 7/1 LT ;‘%.'3 s L
—1 GRAY, DOLOMITE COBBLES, 10 YR 5/4 oM SR ST 010 SLOT PVC SCREEN -
_| YELLOW BROWN, SILTY CLAY BINDER, RITISINS - _
MOIST, MOD. CONSOUDATED A Sy B
7 14.8 14.6 St 6 T
—==t=1 15 — COBBLEY SANDY SILT: VERY FINE GRAIN REA — 15—
SAND, DOLOMITE COBBLES, 10 YR 7/1 RS R
16.7 — LT. GRAY, SATURATED, STRONG GM  [g-1s(NS . ]
187 CONDENSATE ODOR AT 17.0°, SATURATED ‘e 1S 16720 L
= —1 WITH 5 YR 3/1 VERY DARK GRAY, B b ) e o L e SUWP -
17.3[|VISCOUS MATERIAL, STRONG CONSENSATE 1707 Lo .
—]|0DOR I 10-5/8" -
—| AUGER REFUSAL AT 17.3' -
() ——| GROUNDWATER ENCOUNTERED AT 14.8' 20 —]
— HEAVING SANDS AT T.0. 17.%' -
25— 25—
— —
30 30 —]
35 35 ]
[_—="]  SPUT-SPOON SAMPLER T—=-=" WATER TABLE (TIME OF BORING) JOB NAME /NUMBER M4RATHON/91 029
[==<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T UNDISTURBED SAMPLE -} PENETROMETER (TONS/sQ. FT.) BORING NUMBER MW-19 (BH"42)
—TT"  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/16/91
DRILLING METHOD HSA .
ROBERTS/SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY WEP
o o o ™o
sy Ta hays 0072 DRAWN BY: SAR PAGE 1 ofF 1




WELL COMPLETION RECORD
GEOLOG. Z
UEJITL DEPTH | LITHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) S=|S w
=1 o 2l 3 | e LOCKING STEEL
Sa| T (43 < CAP PROTECTOR
2% |58
g g R E s CASING DATUM: 3797.59
GROUND SURFACE: 3794.8 © jn=sl s WEEP HOLE
0 0-
CLAYEY SILT: 10% CLAY, 90% SILT,
—| 10 YR 6/3 PALE BROWN, DRY TO A Jns CONCRETE PAD
SLIGHTLY MOIST, NO PLASTICITY \ CEMENT BENTONITE
et D GROUT MIX
7] N
— \\_‘_0' 2" PVC RISER
6.0 , L s
—{| COBBLEY SANDY SILT: 10 YR 7/3 VERY s NR PP S i
PALE BROWN, SUGHTLY MOIST TO DRY, Fot 5[ Ns A0 0 - ] —— SODIUM BENTONITE
§ —— UNCONSOLIDATED, DOLOMITE COBBLES woP R amEE PELLETS 5 -
TO APPROXIMATE 0.5 FEET DIA AFTER RER W JRy S
— 6.0°, CLAYEY SILT BINDER, SUGHTLY oM il _=»_N3R
MOIST hapd T 5’
- .. Q. o o v o P v .
Sl oINS
— ST b SO
o 'el A Y
3.0 St -l b —t——8 — 20 SIUCA SAND PACK
COBBLEY SANDY SILT: VERY FINE GRAIN ot 4 r
10 —] SAND, 10 YR 8/2 WHITE, DRY, dsy R i 10 -
UNCONSOUDATED, DOLOMITE COBBLES, as —ﬂ
— MINOR DOLOMITE GRAVEL A SIS AU B
oM :",?.4 E
— e A I
MINOR CLAYEY SILT BINDER AFTER 12.0°, ‘“_‘;-J?_S_ S
— SUGHTLY MOIST B :':NR 139 r-'*-\ 010 SLOT PVC SCREEN
4q— AL wa o] SUMP _
’ . .
15 — AUGER REFUSAL AT 14.1' 7-3/8 15 -
GRQUNDWATER NOT OBSERVED DURING
BORING. .
20— 20-
]
25— 25
30 — 30 -
7 |
35 35
[=="1  sPUT-SPOON SAMPLER T=—" WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
[5=<]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
[C]  UNDISTURBED SAMPLE +  PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-20 (BH—43}
—I==  WATER TABLE (24 HOURS) NR: NO RECOVERY {
- NS: NOT SAMPLED DATE DRILLED 5/16/81 !
‘ll' DRILUNG METHOD HSA ‘
ROBERTS/SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY WEP
RN AL CONLTS CHECKED BY BJS ‘
Nmuwbﬁxﬁ% 73072 DRAWN BY: SAR PAGE 1 oF 1 J




GEQLOG. Z
onit - |PEPTH 1 LiTHoLoGic DESCRIPTION 81 o WELL COMPLETION DETAIL
(FEET) o< |8 s
2lo |, 2 2 [om LOGKNG STEEL
SF | T |HUS T CAR, PROTECTOR
T wlaq (el >
z 3| & 3 =g CASING DATUM: 3798.21
zZ Z
GROUND SURFACE: 3796.1 2 QO nE T WEEP HOUE
0 T X3 CoN 0—
SANDY CLAYEY SILT: VERY FINE GRAIN Nt ok
~| SAND, 10% SAND, 10% CLAY, 80% ST, N ns 1.00 CONCRETE PAD .
NO PLASTICITY, 7.5 YR 7/2 PINK GRAY, NAN;
~— DRY, MINCR CALICHE, UNCONSOLIDATED AN -
UM
- sMo LT s -
NJF CEMENT BENTONITE
7 KNG (NR CROUT MiX -
- NS
- NEKD 2" PVC RISER
6.5 N )RR
— COBBLEY SANDY SILT: VERY FINE GRAIN DUIRINI 2.00
SAND, 10 YR 7/2 LT. GRAY, DOLOMITE Japlsler
—{ COBBLES AND GRAVEL, DRY, UNCON- 33 oins / —— SODIUM BENTOMITE
SOLIDATED "ji . 4 PELLETS
- &% :
GM  |%{"elo{4 0.6 BT
10 It ssal e 10 —
»[04°, 083 45
] b.g Clns 8 - 20 SILICA SAND PACK
—| AFTER 12.0°, CAUCHE CEMENTATION, i s .
MINOR SLIGHTLY MOIST, 7.5 YR §/4 AR .-
—| LT. BROWN, CLAY BINDER -'?QT’Z‘E, NS “T—— .010 SLOT PVC SCREEN
a3
2D 1
] SUGHTLY MOIST AFTER 14.0’ NN Py . :
el
15 — ;:0. o m 15 —
_ e le A .
R
— (<YLY
-‘,1_0 0
18.0 Lok, 7
SANDSTONE: VERY FINE GRAIN SILICA SANDSTONE
—| HIGHLY WEATHERED AND FRACTURED,
2.5 YR 7/4 PALE YELLOW, FRACTURE
90— IN FILLING WITH MOTTLED 7.5 YR 5/4 20 —
20.44 BROWN SILTY CLAY, SUGHTLY MOIST IN | [..... K 2077
— — FRACTURE, MOIST IN SANDSTONE, | 5] RIS 0T et — s
HIGHLY FRIABLE AND MOIST AFTER ] .
—{20.0", AFTER 20.6' V. HARD 7-3/8"
SANDSTONE F_L..{
AUGER REFUSAL AT 20.7°
GROUNDWATER NOT ENCOUNTERED
25 — DURING BORING. 25 —
30 30 - ’
—
-
35 35 -
=T sPuT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MW—-21 (BH~44)
STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[T ]  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER MARATHON/91029
~——  WATER TABLE (24 HOURS) NR;  NO RECOVERY
= NS:  NOT SAMPLED DATE DRILLED 5/18/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY sHB
& ASSOCIATES, INC. LOGGED BY WEP
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS
N o 525 72072 DRAWN BY: SAR pAGE 1_oF 1




WELL COMPLETION RECORD

WELL COMPLETION DETAIL

GEOLOG. z
| OniT - IPEPTH | 1THOLOGIC DESCRIPTION 8o
| (FEET) 5 <|S w
| a o
gl IS} =
SG| T (83 <
T | a jax] >
Ll | < (sS4,
23| 8 |25 =
GROUND SURFACE: 3797.5 @ =)
0 COBBLEY SANDY SILT: VERY FINE GRAIN IS
SAND, 10 YR 6/3 PALE BROWN, DRY, 9% 1alns
] UNCONSOLIDATED, DOLOMITE COBBLES Clslers
_] AND GRAVEL, AFTER 3.0° 10 YR 7/2 GM ¢ |'o|q§
LIGHT GRAY. CALICHE CEMENTATION 2'-3' N
—— s o.g .
40 . o e NR
COBBLEY SILTY SAND: 10% COBBLES, o195
5 —— 307 SILT, 60% SAND, VERY FINE TO -2
FINE SAND, 10 YR 8/3 VERY PALE Sk
—{ BROWN, ORY, DENSE oM [S30s{ns
— : *o
Qt?ﬁ 310.5
80 TTCoBBLEY SANDY SILT: VERY FINE GRAIN kNS
—| SAND, 10 YR 7/4 VERY PALE BROWN, ol
SUGHTLY MOIST, UNCONSOLIDATED, SRR
10 —] DOLOMITE COBBLES A2 P
97 ofHE
— GM s
AFTER 12.0° MINOR 7.5 YR 6/4 LIGHT L[B[EINS
—] BROWN, MOIST CLAYEY SAND BINDER e
olS e 5 0.7
— > Q
|2l
— QPO
145 o A 6
15 LTY CLAY: 40% SILT, 60% CLAY, LOW oL ‘)\}\
15.5 L PLASTICITY, STIFF, 10 YR 5/4 YELLOW N 15
15 "{BROWN, MOIST, MINOR SUBROUNDED [ —DOL0: 7

DOLOMITE GRAVEL

DOLOMITE: VERY HARD, MICROX, 10 YR
6/1 LT. GRAY TO GRAY, DRY

AUGER REFUSAL AT 15.6’
GROUNDWATER NOT OBSERVED DURING

LOCKING STEEL
PROTECTOR

VENTED
CAP

CASING DATUM: 3799.2

WEEP HOLE

CONCRETE PAD

CEMENT BENTONITE
GROUT MIX

|——— SODIUM BENTONITE

450 PELLETS

2" PVC RISER

5.59fF.""

~}———8 - 20 SIUCA SAND PACK

SNENE
Cliiiiiitpes

TTITILIT

T
1

.010 SLOT PVC SCREEN

15.1
15.6

b SUMP

7-3/8"

20 7 BoRING 20—
—{ NO GROUNDWATER AFTER 24 HOURS ~—
25— 25—
7] N
30 = 30 =
— —]
— —
35 35 =
=71  SPUT-SPOON SAMPLER T—_— WATER TABLE (TWME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[C><]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATON
[C]  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-22 (BH—45)
TS WATER TABLE (24 HOURS) NR: NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/17/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY WEP
R0 W ROBINSON CHECKED BY ___ BJS
NORM N'_RKS‘ZHLP‘J‘I;Q573°72 DRAWN BY: SAR PAGE 1 oF 1




GEOLOG. =z
ot {PEPTH | LiTHoLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) S < |9 w
21 o 21 3 LOCKING STEEL
25 F |43] 2 PROTECTOR
= w0 a jlax| >
= 5 &( E =i " CASING DATUM:  3794.48
z| Z
;| GROUND SURFAcE: 37524 Rl B RO I FIormesy e HolE
CLAYEY SILT: 10% CLAY, 90% SILT, 7 0™
_} 10 YR 7/4 VERY PALE BROWN, DRY TO N NS i CONCRETE PAD _
SLIGHTLY MOIST, UNCONSOLIDATED, NO \l CEMENT BENTONITE
— PLASTICITY ct N N GROUT MIX
N - 2° PVC RISER ]
ARE  SODIUM BENTONITE N
] 4_00_2 Q PELLETS -
4.5
5 —— GRAVELLY SILT: 10 YR B/3. VERY PALE N NS 496 b - —
BROWN, ORY TO SUGHTLY MOIST, SUB- M ISIsde] 5 ) = <4 & - 20 SIUCA SAND PACK
6.0 — ROUNDED DOLOMITE GRAVEL TO 0.08 DA LSES ]
_lom. | 12 P Y] A
9ile A —
COBBLEY SANDY SILT: VERY FINE GRAIN RN, B I S
_+ SAND, 10 YR 8/3 VERY PALE BROWN, S “ L‘ T 010 SLOT PYC SCREEN 1
DRY SLIGHTLY MOIST, UNCONSOLIDATED, YR DX ]
_| DOMOMITE COBBLES, MINOR CALICHE 2(oTe N R e AR .
CEMENTATION NRE ase |1 WP
10— il 100 | =T 10 —
10.9—f1SANDY DOLOMITE. VERY FINE GRAIN F~00L0 2 10.9 ]
SAND, 10 YR 7/2 LIGHT GRAY, VERY .
—{ [HARD. DRY 7-3/8 .
1 AUGER REFUSAL AT 10.9 1
[
| GROUNDWATER NOT OBSERVED DURING _
15 —| BORING 15 —
NO GROUNDWATER AFTER 24 HOURS
- -
20 = 20—
25 — 25—
-] , -
~— —
30 30 —
— —
— -—
35 35 —
[C="] SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
= JOB NAME/NUMBER MARATHON/91029
[><]  STANDARD PENETRATION TEST |_ LABORATORY TEST LOCATION /
(] UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER ~ MW-23 (BH~46)
="  WAIER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/18/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS
NORMAN, QKLAHOMA 73072 DRAWN BY: SAR PAGE 1 oF 1




WELL COMPLETION RECORD

z
LOG. g
SSIDT 8GIDEPTH | | 1THOLOGIC DESCRIPTION é E 9 WELL COMPLETION DETAIL
(FEET wo |- a4
e
ak (o {,% 2 |wo LOCKING STEEL
W = >l < CAP PROTECTOR
Cale |2kl >
=< (=¥ CASING DATUM: 3794.09
53| & |52| 2
GROUND SURFACE: 3791.0 it ROl B WEEP HOLE
0 0 —
CLAYEY SILT: 10% CLAY, 90% SILT,
—{ 10 YR 7/4 VERY PALE BROWN, NO N N ws CONCRETE PAD _
PLASTICITY, DRY, UNCONSOUDATED N
- N N . CEMENT BENTONITE ]
NN % GROUT MiX
] R / |-——— SODIUM BENTONITE
N NS 450 —A é PELLETS
S T N\ w 1+ S =
NP g1 .
= SUGHTLY MOIST AFTER 6.0° N T Z° PVC RISER —
— NN NS 596 ]
6.5 - —+——{3{ A e SR
—{ COBBLEY SANDY SILT; VERY FINE GRAIN ofe |6 S 8 - 20 SIICA SAND PACK —
SAND, 10 YR 8/2 WHITE, DRY, SUB— oM |ole{ofSR] 11
—{ ROUNDED DOLOMITE COBBLES AND MINOR| ol ;NS . _
9.5 | GRAVEL, UNCONSOLIDATED CALICHE SR N o
10 ~—{|CEMENTATION AFTER 8.5' " = e 010 SLOT PVC SCREEN. ) __]
) .. .
10.9_) COBBLEY SILTY CLAY: 10% COBBLES, NN 10.58] - - SUMP
11.071}]30% SILT, 60% CLAY, MINOR CALICHE —00LU— 510, 11.00 —
CEMENTATION, 10 YR 5/4 YELLOW i
—118ROWN, MOIST, DOLOMITE COBBLES, 7-3/8 =
_ |junconsoupatep A
SANDY DOLOMITE: VERY FINE GRAIN .
—{|siuca, 10 YR 7/1 UGHT GRAY, DRY A -
1S AUGER REFUSAL AT 11.0¢ 1S —
"1 GROUNDWATER NOT OBSERVED DURING -
1 sorinG -
s |
20— 20— |
| 4
—
1 |
25— 25—
30 30
— -~
35 35
SPLIT-SPOON SAMPLER T WATER TABLE (TIME OF BORING® i
— = JOB NAME/NUMBER MW~24 (BH—47) |
[>=<]  STANDARD PENETRATION TEST | LABORATGRY TEST LOCATION ]
[T wmisTuREED saweLe -+ PEMCTROMETER (TONS/SQ FTO BORING NUMBER MMON/QIOZQ
———  VATER TABLE (24 HORS NR» NG RECOVERY
= NS NOT SAMPLED DATE DRILLED___5/18/91

ROBERTS /SCHORNICK

DRILLING METHDD HSA

DRILLED BY SHB
8 ASSOCIATES, INC, LOGGED BY WEP
TANTS
P et CHECKED BY BJS
RO o A DRAWN BY: SAR e 1o 1
A _




WELL COMPLETION RECORD

GEOLOG. z
o [OFPTH | LITHOLOGIC DESCRIPTION 281 o WELL COMPLETION DETAIL
= S
(FEET) 8 g | w
= O 2] 2 | v LOCKING STEEL
szl (43| < AP PROTECTOR
w S
N % &5 CASING DATUM
s3 & |2 2 : 3786.97
GROUND SURFACE: 3784.7 @ |v=l s S WEEP HOLE
0 CLAYEY SILT. 10% CLAY, 90% SILT 0™
1.0 1, 10 YR 7/3 VERY PALE BROWN, ORY, cL N NS CONCRETE PAD _]
-‘UNCONSOLIDATED ololo CEMENT BENTONITE
_ ] g CROUT WiX R
GRAVELLY SANDY SILT: 10 YR 8/3 VERY ololo 2" PVC RISER
_| PALE 'BROWN. DRY. UNCONSOLIDATED NS AR, L so0ium eenTonTE ]
olo{ofwrT q PELLETS _4
— Moo et
¢ o|o|o{Ns L_-——-—a - 20 SIUCA SAND PACK
5 - QP A I A 5 =
ololo] 2 R I R
— AN v L 010 SLOT PVC SCREEN —
| o|o|ofNs R ]
SUGHTLY MOIST AFTER 7.0° 3] . T
AAAE 753 suwe
82 — gog|- L3 —
83 [ SANDY DOLOMITE: VERY FINE GRAIN SN s e 8,30 bt
—j SAND, 10 YR 7/1 ULGHT GRAY, DRY, . -~
VERY HARD 7-3/8
10 — 10 —
—| AUGER REFUSAL AT 8.3’ -
—| GROUNDWATER NOT OBSERVED DURING —
BORING N
_
_| NO GROUNDWATER READING AFTER 24 S
HOURS 1
15 — 15 —

20— 20 —
— —
25— 25 —=—
— ]
30 /7 30 —
35 35 ——
SPLIT-SPOON SAMPLER T -7 WATER TABLE (TIME OF BORING)

JOB NAME/NUMBER MARATHON/91029

= =
[>=<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T ]  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-25 (BH—48)
‘l]b T/ WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS NOT SAMPLED DATE DRILLED 5/18/91
| DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY ske
& ASSOCIATES, INC. LOGGED B8Y wEP
ENVIRONMENTAL_CONSULTANTS CHECKED BY BJS

NORM 2‘55?('39?95‘?9573072 DRAWN BY: SAR pack 1 of 1}




GEOLOG. Z
onit o |PEPTH | LiTHoLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
= o
(FEET) o Ly
clo 21 3 [ wm LOCKING STEEL
o A ] PROTECTCR
o W o |Ex| >
512 12E| - CASING DATUM: 3793.01
z| Z
GROUND SURFACE: 3791.0 2o ju=d WEEP HOLE
0 T 00—
CLAYEY SANDY SILT: VERY FINE GRAIN 1
~| SLIcA SaND, 10% CLAY, 10% SAYD, s CONCRETE PAD _
80% SILT, 10 YR 8/4 VERY PALE '\
—{ BROWN, DRY, NO PLASTICITY, UNCON- cL . CEMENT BENTONITE -
SOLIDATED, MINOR CALICHE 2 =
] NN —
4.0 e . —
COBBLEY SANDY SILT: VERY FINE GRAIN CRISPY T 2" PVC RISER
5 SILICA SAND, 10 YR 8/3 VERY PALE JaoR 5 _
BROWN, CALICHE CEMENTATION, DRY TO ds o
—| sUGHTLY MoisT Jale % -
stop NS L SODIUM_BENTONITE
ABUNDANT SUBROUNDED DOLOMITE T d ? SOPIM BENTO!
| GRAVEL | |
¢ RERE 7.50 -4
L=
| K aie] " ]
o |SQINS o
— R LRI ]
2P
10 géle 8 - 20 SUCA SAND Pack 10
— : IS s[Ns : -
—! AFTER 12.0°, MINOR MOIST 7.5 YR 5/4 CM e 8 ]
BROWN, SILTY CLAY BINDER o218 s [ N
1 1o "4 010 SLOT PVC SCREEN .
I S qofNS : —
i g[S 8
15 — dePm 15 —
dsie
. IS 7
—1 SATURATION AFTER 17.0", STRONG ) —
‘llblﬂ_g_f_ CONDENSATE ODOR o|SI317 .
— - B ° QW .. -
:ale. 1855 .7
. ol oS 1910 o — SukP —
19. e o sy los T
00 -5/ SANDSTONE: VERY FINE GRAN SiLicA [ °° 870§ 1930 00 —
SAND, 2.5 YR 7/2 LIGHT GRAY WITH 7-3/8"
_1]2.5 YR 5/0 GRAY BANDS, VERY HARD _
—{ AUGER REFUSAL AT 19.5' -
—{ GROUNDWATER ENCOUNTERED DURING —
BORING: 17.66
25— 25—
30 —] 30 —1
— —
35 35 =]
[Z=—"1 sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
{O><] STANDARD PENETRATION TEST | LABORATORY TEST LOCATION /
[T  UNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER ~MW—26 (BH—49)
J ———T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/18/91
ROBERTS /SCHORNICK Rl BY s °'
A DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY WEP
EN
e AL
N R S ONA g 72072 DRAWN BY: SAR PAGE 1 OF 1




GEOLOG. pd
UN[TL DEPTH | {iTHOLOGIC DESCRIPTION L8 o WELL COMPLETION DETAIL
(FEET) o< | S "
21 o 2 3 [ e LOCKING STEEL
SHtl T [U3] < PROTECTOR
T W o, x| >
< <€ (=4, CASING DATUM: 3787.98
50|58 |5z 2
GROUND SURFACE: 3791.9 © =) - WEEP HOLE
0 ; T : 0
SANDY SILT: VERY FINE GRAIN SAND, 10
_{ YR 6/4 LIGHT YELLOW BROWN, DRY, s CONCRETE PAD .
UNCONSOLIDATED - v 1T CEVENT BENTONTE
T
— ] GROUT MiX -
2.8 _| ;
COBBLEY SANDY SILT: VERY FINE GRAIN s j
SILICA SAND, 10 YR 8/2 WHITE, DRY, oM |
45 | UNCONSOLIDATED, ABUNDANT DOLOMITE 2" PV RISER ]
: | GRAVEL I i 5
SILTY SAND: VERY FINE TO FINE SILICA
SAND, 20% SILT, 80% SAND, 10 YR 6,2 | -
~ | LT, YELLOW BROWN, ‘SLIGHTLY MOIST, VR
—| UNCONSOLIDATED sy ]
-] 1 | SODIUM BENTONITE -
8.3 X PELLETS
_| comBLEY sanpY sILT: VERY FINE GRAN o 0.00 |
SAND, 10 YR 7/3 VERY PALE BROWN, . 00 1~
10 DRY, UNCONSOLIDATED, DOLOMITE & 10 —
COBBLES AND MINOR SUBROUNDED . 10.23f - -
| GrAVEL o ! B
. S} 8- 20 SILICA SAND PACK
| o Lo 8 LCA S |
CALICHE CEMENTATION AFTER 12.5' g
- o | 010 SLOT PVC SCREEN -
—{ AFTER 15.5', SUIGHTLY MOIST 5 YR 5/4 ‘S L ]
RED BROWN, SILTY CLAY BINDER o] A A
5 E 148610 suwe 15 —
— N 1530 F
16.0 Ippet SRR |
—{ AUGER REFUSAL AT 16.0° 7-3/8" -
‘lib —! GROUNDWATER NOT ENCOUNTERED DURING -
BORING.
20— ' 20—
25— 25 —“
30 —] 30
- -1
- -]
35 35 —

|
|
!

SPUT—SPOON SAMPLER —_

<] STANDARD PENETRATION TEST
C ]

]

WATER TABLE (TIME OF BORING)

JOB NAME/NUMBER MARATHON/91029
(ABORATORY TEST LOCATION

PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-27 (BH—'50)
NR: NO RECOVERY

+ 1

UNDISTURBED SAMPLE

WATER TABLE (24 HOURS)

NS: NOT SAMPLED ’ DATE DRILLED 5/19/91
DRILLING METHOD HSA d
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, [NC. LOGGED BY WEP
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS

NOR LAHOM 07 ]
e R aes 7 DRAWN BY: SAR pace 1 oF 1




0G. P
SE?TL C-IDEPTH | |THOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) o« | S
i
T2l o |2 2 | e LOCKING STEEL
S5 |z (93] 2 cAP PROTECTOR
il ajicx
=z < < St CASING DATUM: 3757.03
% d 02 <zl =z
CROUND SURFACE: 3794.9 N R Fomosss WEEP HOLE
< pa—
0 CLAYEY SILT: LIGHT YELLOWISH BROWN, NEE bR CONCRETE PAD 0
—] 10 YR 6/4, DRY, VERY LOW PLASTICITY, JO . _ﬂ
CALICHE DEPOSITS, 70% SILT, 30% CLAY M s CEVENT BENTONITE
— N GROUT MIX i
N R
m cL N 3.00 —
~[RE]
‘ ] N NYERE 2° PVC RISER ‘1
| 5 — y= ) Qe s —
6.0 D soopd [£ ~
BOULDERY~COBBLEY SILT: LIGHT YELLOW+ Ho'l5INS 661 f
—| 1SH BROWN TO LIGHT BROWNISH GRAY, ENd S pi R ~
10 YR 6/2 T0 6/4, GRAVELLY, oS [Tkt
—{ POORLY SORTED, COBBLES/BOULDERS SE .
FROM 3 CM TO 0.5 M, ROUND, “l-q dns .
— DOLOMITE o |oiSle[sm . ~
o |OINR 1
10 — aisN iy 10 —
— o °°" g NS .
. lols b 8 - 20 SICA SAND PACK
] SIERTN o . . ]
12.5 N
— CLAYEY—GRAVELLY SAND: BROWN, 7.5 SQ B i 010 SLOT PVC SCREEN —.
YR 7/2, MQIST, V. FINE TO FINE \O%NS s .
~— QUARTZ, MANGANESE NODULES o R A e B -
DOMOMITE PEBBLES FROM 0.5 TO 1 CM ML o7 F_ -
15 — ROUND, 707 SAND, 20% CLAY, 10% NN~ I 15 —
PEBBLES RS
RIS 16461, 0
| 17.0 RI00 o b -
AUGER REFUSAL AT 17.0°
7 7-3/8" n
GROUNDWATER NOT ENCOUNTERED DURING]
~] BORING. -
20— 20—
~ -
] -
._{ —
— —
25 — 25 —
30 30—
— -
35 35 —1 ‘
(=]  SPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[=><C]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATON
[T UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-28 (BH-52)
m ~T———  WATER TABLE (24 HOURS) NR: NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/20/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK ORILLED BY S8
& ASSQCIATES, INC. LOGGED BY MJL ;
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS
NORM A QAT O 72072 DRAWN BY: SAR pAGE 1 oF 1




GEOLOG. =z
ONIT DEPTH | LITHOLOGIC DESCRIPTION = WELL COMPLETION DETAIL
(FEET) S < |5 L
o |, 22 [ LOCKING STERL
@ g E i i § PROTECTCR
L Ll .
z (_<3‘ 2|2 Bl CASING DATUM: 3794.06
GROUND SURFACE: 3792.0 © |n=tcs WEEP HOLE _J
0 AN 0
CLAYEY SILT: BROWN, 10 YR 5/5, DRY, N 1
—| v."Low PLASTICITY, V. FINE QUARTZ, JO CONCRETE PAD -
70% SILT, 10% CLAY, 20% SAND cL M s CEMENT BENTONITE
] NN GROUT MiX -
3.0 NS =R |
BOULDERY—COBBLEY SILT: BROWN/ 0 - .|ofNR 50
—| UIGHT BROWNISH GRAY, 10 YR 5/3 T0 Yo'y / . —
6/2, GRAVELLY, POORLY SORTED, LI ER 7, 2" PVC RISER
5 — COBBLES/BOULDERS FROM 5 CM TO 992 Inr A SODIUM BENTONITE 5 —
0.5 M, ROUND TO SUBROUND, o/ 8% . Z PELLETS
~!| DOLOMITE < d 9 S0 I ~
° [») ? NS 3 ... .'.‘.
—— O e« o B o» . -
o Plalele [ 762
1 (2SR L S8 — 20 SILICA SAND PACK 1
~ CLAYEY FROM 9.0' TO 10.0°, SANDY/ R ?SNSS . 0 -
GRAVELLY, BROWN TO STRONG BROWN, 4 : A S8 L
10 — 10 YR 5/4 T0 5/6, MOIST, LOW Qo0 0 G 010 SLOT PVC SCREEN o ]
PLASTICITY, FINE TO VERY FINE QUARTZ o j
ha °" . .. -
PRSI g S L
-~ ‘loje A S —
12.3 i 1231 el suwe
] AUGER REFUSAL AT 12.3' [N 1270 -
7-3/8"
| GROUNDWATER NOT ENCOUNTERED DURING / —
BORING.
15 — 15 —
20— 20 —
25 — 25—
30 — 30 —
35 35 =
[C—="] SPUT—SPOON SAMPLER T~ WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[[T7T]  UNDISTURBED SAMPLE -}~ PENETROMETER (TONS/sQ. FT.) BORING NUMBER MWF-29 (BH‘—53)
T  WATER TABLE (24 HOURS) NR:  NO RECOVERY
» = NS: NOT SAMPLED DATE DRILLED 5/20/91
f DRILLING METHOD HSA
: R OBER TS / SCH ORNICK DRILLED BY SHB
& ASSOCIATES, INC, LOGGED BY MJL
VR O T AL CONSULTANTS CHECKED BY 8JS
O 55 Odes 2072 DRAWN BY: SAR PAGE 1 _OF 1




GEOLOG. z
ot {PEPTH L LITHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
‘]]D (FEET) o< |9 w
210 2| 2 [ venmo LOCKING STEEL
o w o ax| >
2353 2 = I CASING DATUM: 3788.30
z| 2
0 GROUND SURFACE: 3786.0 SO e sl e \.WEEP HOLE
CLAYEY SILT: BROWN TO BROWNISH N T. 4 Uk 0™
—{ YELLOW. 10 YR 5/3 TO 5/4. DRY, NN = 1.00 il CONCRETE PAD |
VERY LOW PLASTICITY, CALICHE DEPOSITS
—{ 70% SILT, 30% CLAY, VERY FINE MU CEUENT BENTONITE —
| quarTz N .o Ny
o _,J 3.50
cL NE .
- NG v 2" PVC RISER j
SOOIUM_ BENTONITE —
5 —i N \[FE] 550 é o4 PELLETS S
N o I o
— N . —
7S COBBLEY SILT, BROWN TO LIGHT GRA i Fil O
— , BROWN TO LIGH Y- olodo| NR RE S R SN
ISH BROWN, 10 YR 5/2 T0 5/2, MOD. (oSt T 8 ~ 20 SIUCA SAND PACK
— WELL SORTED, COBBLES FROM 4 CM TO| ou || |%RRTST —
5 10 CM. GRAVELLY, ROUND TO SUB- SR ‘ X E - 010 SLOT PVC SCREEN
10— ROUND dolo .
10.5 % I 10
—| DOLOMITE: LIGHT GRAYISH BROWN. 10 s o I A |
YR 6/2, MASSIVE, HARD ooto. |1 M
- [ ] : 1249 L sumP :
123 12.52 == B
—18ORING T 12.5° '
BORING TERMINATED AT 12.5 7-3/8" s
—{ GROUNDWATER NOT ENCOUNTERED DURING —
BORING.
15— 15 —
— .
20 20—
257 25 o
— -
30 30 —
35 35 ]
(=" sPuT-SPOON SAMPLER T—_—" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[C><C]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[CT]  UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-30 (BH"54)
M ~——  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED S/21/9N
ORILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SH8
& ASSOCIATES, INC. LOGGED BY MJL
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS
NORMAN, OKLANOMA 73072 DRAWN BY: SAR PAGE 1 OF 1




WELL COMPLETION

RECORD

NR:  NO RECOVERY

WATER TABLE (24 HOURS)
NS:  NOT SAMPLED

10 —

35 —]

DATE DRILLED 5/22/91

-
CEOLOC-IDEPTH | {THOLOGIC DESCRIPTION =R WELL COMPLETION DETAIL
=
(FEET) S < |9 w
G‘D el 21 2 | vineo _LOCKING STEEL
o | = |wg| Z cap PROTECTOR
TSR T E x| > Y
= w Q.
= < < S Wy, CASING DATUM: 379115
Z 4 ad < ; pd
GROUND SURFACE: 3788.7 R B R B oSy wer Hoe
0 CLAYEY SILT: BROWN TO VERY PALE F\ ! . TN concreTE Pa0
— BROWN, 10 YR 5/3 TO 7/4, V. LOW N N
PLASTICITY, CALICHE DEPOSITS, 70% SILT, .
—| 30% clav, VERY FINE QUARTZ \1\ NS CEMENT BENTONITE
~ n
— N fw
NN .
] LI N 3 9 4" PVC RISER
JM3 , %
5 — \__Z é 2 SODIUM BENTONITE
PELLET
] NEVEE 55044 [ LETS
SLIGHTLY MOIST BELOW 7.0° \1\ NS
7 N h r28f
MOIST FROM 9.0° TO 9.5°, GRAVELLY, N r a4l A I A
—| DARK BROWN, 10 YR 4/3 NN e q . 8 - 20 SILCA SAND PACK
NIH
95 f’OELW S
10 — BOULDERY/COBBLEY SILT, DARK BROWN Jo"l5[nR 020 SLOT PVC SCREEN
TO LIGHT GRAYISH BROWN, 10 YR 4/3 ol e
— 70 6/2, GRAVELLY, PDORLY SORTED, a8 (s S
COBBLES/BOULDERS FROM 3.0 CM TO PR It
—] >20 CM. ROUND TO SUBROUND S ddsPp Y
~ Qg"cﬂﬁ* - }— e
—{ cLAYEY FROM 12.0° TO 12.5, MQIST Nk R O
b |o { 9[NS S
—{ VERY HARD FROM 13.0° TO 14.0", M ;SFZ 5
CLAYEY FROM 14.0° TQ 14.5", SATURATED I QwL o
15— AT 1671 Jdale A o S
o J — ..
— NBRERS MR
. 16.50 | |1 - -
7 16.96 ] SI3 __J SuMp
= 17.4 i i e [ 17.48 .
—{ AUGER REFUSAL AT 17.4°
10 5/87
20—
25—
30
|
35
==  sPUT-SPOON SAMPLER T—-7 WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
=<1  s'ANDARD PENETRATION TEST [ LABORATORY TEST LOCATON
[T 1 UNDISTURBED SAMPLE 4 PENETROMETER (TONS/SO. FT.) BORING NUMBER MW-31 (BH—55)

ROBERTS /SCHORNICK

DRILLING METHOD HSA

DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY MJL
N ENTAL CONSULTANTS
E vmog%o W. ROBINS CHECKED BY BJS
NORMAN, QKLAHOMA 73072 DRAWN BY: SAR PAGE 1 OF




GEOLOG. =
wT o |PEPTH L LiTHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
W (FEET) 5519 "
21 o 2| 3 | vvmo LOCKING STEEL
ok =z jwd) g CAP PROTECTOR
= g & gl =
< | < |2 CASING DATUM: 3797.47
50(& |6zl 2
GROUND SURFACE: 3795.2 =l ooy e HoLE
0 CONGLOMERATE: VERY PALE BROWN 10 T .o 5 0]
_| UGHT GRAYISH BROWN, 10 YR 7/3 TO .20 A CONCRETE PAD |
6/2, LIMESTCNE/DOLOMITE PEBBLES, ° 3 ofNs
] COBBLES. BOULDERS, COBBLES/ 256 CEMENT BENTONITE ]
BOULDERS FROM 5 CM TO 2 M, ROUND S . GROUT MiX
—| 70 SUBROUND, CARBONATE CEMENT, L s §NRIOY —
WEATHERED AT SURFACE, HARD N I
— Q —
CNG. P :.Q TTo A
> S. o|NR
5 — 2 o o] 5 —
s & S 5.30
N S 2 SOOIUM_BENTONITE ]
n QS 9].2-—— % PELLETS |
(=] .
< o SR 7.50 4] 2" PVC RISER
g [« (=] o . . —
85 . = NS KR
—{ BOULDERY-COBBLEY SILT: BROWN TO o .O. —4 8 - 20 SIUCA SAND PACK —
LIGHT GRAYISH BROWN, 10 YR 5/3 TO o0l < 17 A A
10 — /2. GRAVELLY, POORLY SORTED, o8 (%] 3 8.607.". 010 SLOT PVC SCREEN 10 —
COBBLES /BOULDERS FROM 4 CM TO lal® b ) |
— 20 CM, ROUND TO SUBROUND, VERY Srd d
FINE QUARTZ oM <l ofNS —ﬂ
i L Jo | SfNRIGO R T .
_ ‘ool A I D .
S =1 5|NS N )
ras | o BIGRIOD 1429 ey - SUMP -
) 14.50 —
15 =] AUGER REFUSAL AT 14.5' -3/8° 15
—1 GROUNDWATER NOT OBSERVED DURING -
DRILLING. N
20 20—
——-1 -—
N —
-1 -
] N
50 30 —
35 35 =]
— SPUT-SPOON SAMPLER T—="-=" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[5>=<]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
T 1 uNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-32 (BH-56)
@ TITT=  WATER TABLE (24 HOURS) NR: NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/22/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY MJL
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS
Nm"ﬂbs%xﬁggﬁs 573072 DRAWN BY: SAR PAGE 1 OF 1




WELL COMPLETION RECORD

=
GEOLOG. =
oniTIPEPTH | LITHOLOGIC DESCRIPTION 2c |y WELL COMPLETION DETAIL
(FEET) 5313 L|u
ALl o z| 3 [wwo LOCKING STEEL
w42l < CAP PROTECTOR
E j a‘Ié § E . /CASING DATUM: 3802.48
e
. GROUND SURFACE: 3800.9 SO u o=t PP P HOLE
CLAYEY SILT: LIGHT BROWN, 7.5 YR 1 1 k.
—| 6/4. DRY, VERY LOW PLASTICITY, VERY : % CONCRETE PAD
FIN ARTZ, CA POSITS, A
| SME %z CZLAYC LICHE DE 707 NTINS CEMENT BENTONITE
‘ N GROUT MIX
cL
- 2 n.
- i [NR]
4.5 3 P8
5~ —— BOULDERY—COBBLEY SILT: LIGHT BROWN ol - 0,——R{
TO LIGHT BROWNISH GRAY, 7.5 YR 6/4 e N
—{ TO 10 YR 6/2, POORLY SORTED, sl 5.00
GRAVELLY, COBBLES/BOULDERY FROM Slalslvs oas e SODIUM BENTONITE
—} 2 CM TO >15 CM, ROUND TO SUB- Sl as B PELLETS
. q
_| Rouno Stele 4" PVC RISER
D°°NS 8560. . .
— Q’ é) °°. 5 b—g ——8 - 20 SILUCA SAND PACK
RN 4
10 — S 13 .020 SLOT PVC SCREEN
5o T
ol |NS 1
— S [ 1
996 [ IS
- S I
| b o4 2[NS 1
o o4 irl2 It
(-3 ——
1S5 — CLAYEY BELOW 17.5', SANDY, FINE TO D e ., '
MED. GRAIN QUARTZ. MOIST, VERY S (oo Sl
—| STRONG HYDROCARBON ODOR R 2ISNS — -
1 . o N 1
SATURATED BELOW 18.0°, HYDROCARBON RIS e O £t
_| ooor * o jo g S =
18.5 CIQISINS B2 4o suwp
18:85_{) DOLOMITE: LIGHT GRAYISH BROWN, 10 [] D00 ER AL 18.65
YR 6/2, MASSIVE, HARD 10 5/8"

20 AUGER REFUSAL AT 18.65’

N GROUNDWATER NOT OBSERVED DURING
—{ DRILLING.

=
==
(—

3S
SPLIT-SPOON SAMPLER =

""" VATER TABLE (TIME OF BORING JOB NAME/NUMBER MARA THON/Q] 029

10—

15 —

L

30

33 —

STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
UNDISTURBED SAMPLE +

PENETROMETER (TONS/SQ. FT.) BORING NUMBER

MW-33 (BH-57)

NRv NO RECOVERY

WATER TABLE (24 HOURS)
NS'  NOT SAMPLED DATE DRILLED

8/2

3/91

DRILLING METHOD HSA

ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY MJL
A R e S 1S CrECKED BY__ BS

NORMAN, DKLAHONA 73072 DRAWN BY: SAR PaGE_ 1 oF 1




—
GEOLOG. g
OniT|PEPTH | LITHOLOGIC DESCRIPTION 2|9 WELL COMPLETION DETAIL
(FEET) S| 3| Jlu
Start: 14:33 5/23/91 aw |l o | 7 | venED LOCKING STEEL
Stop: 15:44 do | T |92 2 CAP PROTECTOR
Resume: 07:30 5/24/91 Cola x| >
Finish: 11:35 = < < == . CASING DATUM: 3806.00
55 ¥ |<z| zZ
GROUND SURFACE: 3803.7 Gy =[x IS WEEP HOLE
0 - 0 =
CLAYEY SILT: PALE BROWN TO BROWN, 1 2
—| 10 YR 5/3'T0 6/3, DRY, VERY LOW ! CONCRETE PAD |
PLASTICITY, VERY FINE QUARTZ. CALICHE cL
NS CEMENT BENTONITE
—{ DEPOSITS, 70% SILT, 30% CLAY GEueNT Be ]
2.7 _| 206 .
BOULDERY—COBBLEY SILT: BROWN TO ol Sl hal
— UIGHT GRAYISH BROWN, 10 YR 5/3 TO <P 403 —
6/4, POORLY SORTED, COBBLES/ o (S wrPs
5 —{ BOULDERS FROM 5 CM TO > 50 CM, NE —
ROUND TO SUBROUND, DOLOMITE WITH ol SODIUM BENTONITE
—{ CALICHE WEATHERING, GRAVELLY, S SINs BELLETS —
Nk 6.40
— bhlol® ' L R —
HYDROCARBON ODOR FROM 9.0° TO *lofe] 3 40,5 - 2 PVC RISER
~| 9.9°, DRY R By B 7821 —
o © o] NS| [ .
— b |2 o153 e 8 — 20 SIUCA SAND PACK —
STRONG HYDROCARBON ODOR BELOW NN -
10 —— 14.0°, VERY MOIST, SANDY, COARSE “ol+ TR 010 SLOT PVC SCREEN 10 =——
GRAIN QUARTZ oM RO
I o3 |2Ns ]
_] PRI g ]
*tg o .0 )
NSNS .
. > 121 _
R §. - [NRG.0
15 — P jo|o 15 —
IS (©]°
— b o |o}NS -1
*loie.
— [ o AN . ]
b o |of 6 [0 17.34{ .. | SUMP
] ° o |={NR1g 3] 17.67 ]
olo|of 7
18.6 18.6 N
AUGER REFUSAL AT 18.6 7-3/8"
20 7| GROUNDWATER NOT OBSERVED DURING 20 !
_| DRILLING. | ‘
25— 25—
30 — 30 — ;
_] - !
35 35 /]
— SPLIT-SPOON SAMPLER T—"—" WATER TABLE (TIME OF BORING)
. JOB NAME/NUMBER MARATHON/91029
[C>=<<]  sTanDARD PENETRATION TEST |_ LABORATORY TEST LOCATION
(]  uUNDISTURBED SaMPLE -+ PENETROMETER (TONS/SQ. FT) BORING NUMBER MW-34 (BH—58)
m' —— WATER TABLE (24 HOURS) NR'  NO RECOVERY !
. NS' NOT SAMPLED DATE DRILLED___ 5/24/91 !
DRILLING METHOD HSA |
ROBERTS /SCHORNICK DRILLED BY SHB ;
& ASSOCIATES, INC. LOGGED BY MJL ‘
VIRONMENT N TANTS I
B IR R6 v RABINSON CHECKED BY 84S ‘
| NORMAN, OKLAHOMA 73072 DRAWN BY: SAR PAGE 1 OF 1




WELL COMPLETION RECORD

Z
GEOQLODG. =
onir|PEPTH LITHOLOGIC DESCRIPTION 2c 13 WELL COMPLETION DETAIL
ﬂ]b (FEET) RS | N Li’J
Start: 14:58 5/14/91 ST IEEI NI P IS LOCKING STEEL
Stop: 08:45 5/25/91 E g % o__J % N CAP PROTECTOR
— < << =1 . CASING DATUM: 3800.89
% o % ﬁ zZ{ =z | —
GROUND SURFACE: 3799.0 =1 oSS WEEP HOLE
0 CLAYEY SILT: LIGHT YELLOWISH BROWN, ] 1 0 —1
_] 10 YR 6/4, VERY FINE QUARTZ. DRY, LK CONCRETE PAD ]
LOW PLASTICITY, CALICHE DEPOSITS, cL N
_| 70% SILT. 30% GCLAY NS CEMENT BENTONITE
GROUT MiX T
2.9 ] 412
CLAYEY SILT: DUSKY YELLOW (5 YR 6/4 —
DRY, LOOSE, V. SUGHTLY PLASTIC, 10% cL
F CLAY, 70% SILT Ji - —
5 —| CLAYEY SILT: LIGHT BROWN (5 YR 6/4) ONE z 5 —
SUIGHTLY PLASTIC, 30% CLAY, CAUICHE INR]
_| DEPOSIT 25%. 45% SILT. DRY cL 4 PVC RISER _
NS N
8.0 N \ ) 7.8
' C>A\;EY SILT: UGHT BROWN (7.5 YR ¢ SoDUM BENTONITE
—| 6/4). FIRM, 30% CLAY, SLIGHTLY A -
PLASTIC. FRIABLE, DRY oL 5 % 2 PELLETS
10— 10—
11.0 _
GRAVEL AND COBBLES IN CLAYEY SILT: SNE 115 '4 -A
—] 507 COARSE. 507 FINE, GRAVEL FINE olsle RN B O
TO COARSE, SMM TO 75, SEGMENTS OF N 5 |
_| COBBLES SIZE UNKNOWN, CLAYEY SILT, SER[s P i n
PINKISH GRAY (7.5 YR 7/2), LOOSE, oM e L —— 8 - 20 SILUCA SAND PACK A
—| DRY. VERY LOW PLASTIC,” COBBLES AND S F o 13.97 |0 |
145 GRAVEL, WELL ROUNDED, POORLY SORTE Ckic[7P7 020 SLOT PVC SCREEN
|5 ~——| DOLOMITE. GRAY LIMESTONE S Gl 15 —
GRAVEL AND COBBLES: COARSE GRAVEL a? 4
— 25-75MM, COBBLES POSS. TO BOULDER o8 -
7 1684 SIZE, DECREASING CLAYEY SILT TO 20%, CM I, & ONS
- ~] UMESTONE FACTION TYPICALLY LT. T te o .
BROWNISH GRAY (2.5 YR 6/2), FARR o Selsg : :
—] ODOR OF HYDROCARBON AT 14.5' V. ©Q N —
189 _LSUGHTLY MOIST, 30% GS GRAVEL, 50% P °-INR e B s sl a

—[|COBBLES. SATURATED W/ HYDROCARBONY
20 — HSA REFUSAL AT 18.9 10 5/8 20

—1 BEDROCK LT. BROWNISH GRAY, DOLOMITE, |
LIMESTONE, DENSE (10 YR 6/2)

25— 25—
30 ] 30 ]
35 35
[——"1  SPLIT-SPOON SAMPLER =" VATER TABLE (TIME OF BORING
JOB NAME/NUMBER MARATHON/91029
><X]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
]  UNDISTURBED SAMPLE -~ PENETROMETER (TONS/SQ. FT) BORING NUMBER MW-35 (BH—59)
T/—  WATER TABLE (24 HOURS) NRv NO RECOVERY
- NS NOT SAMPLED DATE DRILLED___5/25/91
DRILLING METHOD HSA/SS
ROBERTS /SCHORNICK DRILLED BY ___ SHB
& ASSOCIATES, INC. LOGGED BY GHR
ENVIRDNMENTAL CONSULTANTS CHECKED BY 8BS

NUR"‘{‘;nEﬁ‘},'{Q’%gq573°72 DRAWN BY SAR PAGE 1 oF 1




WELL COMPLETION RECORD
z
GEOLOG-IDEPTH | [iTHOLOGIC DESCRIPTION L8 o WELL COMPLETION DETAIL
(FEET) g < S w
21 o 2| 3 [ LOCKING STEEL
S5l T IHUS CAP, PROTECTOR
] % e >
52|38 s CASING DATUM: 3791.38
D0 &) nZ| s q g
CROUND SURFACE: 3791.4 T s 1 o WEEP HOLE
0 GRAVELLY SILT: GRAVEL T0 0.5 DIAMETER 10% Su NS 22 B 0
1 GRAVEL. 90% SILT. 10 YR 6/3, PALE BROWN TO Did 10088 Lt CONCRETE PAD
0.6, T0 YR 8/2, WHITE AFTER 0.6, DRY CEMENT BENTOMITE
] SIRG! 220 GROUT WIX
Ol ¢ . SODIUM BENTOMITE
- : 330 44 Zj—- PELLETS
N BIROI | S 2 PVC RISER
IS ]
SE Dl O 542 -3 11— 8 ~ 20 SUCA SAND PACK O
_ S e 010 SLOT PVC SCREEN
O i
72 : y 197 v SUMP
T0. 7.23 | 7-3/8°
10 — 10 -
7]
] .
15 = . 15
20— 20
25 —- 25
-
-
30 ~ 30
_{
-
35 35
(=" CME CONTINUOUS AUGER SAMPLER T=S=" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[><]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
T ] UNDISTURBED SAMPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER ~36 -
—I———  WATER TABLE (24 HOURS) NR: NO RECOVERY
- NS:  NOT SAMPLED DATE DRILLED 4/30/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY B
& ASSOCIATES, INC. LOGGED BY WEP
R N A CON LT ANTS CHECKED BY BJS
N S e 72072 DRAWN BY: SAR PAGE 1 oOF 1




s
GEOLOG. a
onrr - {PEPTH [ LITHOLOGIC DESCRIPTION =R WELL COMPLETION DETAIL
(FEET) S| | ,|u
r—t
aw o | o | vented LOCKING STEEL
wg g (U2l = CAP PROTECTOR
Lo la |z
s da |9 I8, CASING DATUM: 3794.97
50 |% |5zl ¢2
GROUND SURFACE: 3793.5 -1* S5 WEEP HOLE
0 - 0 —
SILT: BROWN (7.5 YR 5/3), LOOSE 1 E
u NO PLASTICITY, DRY - CONCRETE PAD —
ML Ns CEMENT BENTONITE |
- GROUT MIX
2.7 _| 2 —
CLAYEY SILT: LT. BROWN (7.5 YR 6/4),
__ | SLIGHTLY PLASTICTY, DRY, 10% CLAY, 7 _
SOME CALICHE DEPOSITS, 90% SILT,
LOOSE 3 4.65 ]
S ML S
N N ) -
his 6.71 _é L
_“ 2" PVC RISER
7.8 _| X : i
CLAYEY SILT: LIGHT BROWN, (7.5 YR 6/4 N 4
_{ AND PINK (7.5 YT 7/3), SLIGHTLY cL IR A S _
9.3 L PLASTICITY, FIRM, DRY, 25% CLAY, 20% A S AR
10 —lctaY DEPSSITS N L\ 5 / A sonuu sevTourTe 10—
SILTY CLAY: BROWN (7.5 YR 5/3), 20% NR+—] R S
— SILT, 5% CAUCHE DEPOSITS, SUIGHTLY cL S S ]
PLASTICITY, HARD, DRY, SUGHTLY MOIST NS S
—] AT 12,5 TO 12.9°, NO ODOR ST N
2,05 - W Ly N
SRR 2 e CRAVE T T BROWN (TS YR 674, o Pl f_/y T T 8 - 20 SIUCA SAND PACK
GRAVEL, COARSE WITH SOME FINE S [NR _[ _]
‘4-07 5 MM TO 30 MM, SLIGHTLY MOIST, = ST7 b, g .010 SLOT PVC SCREEN
POORLY SORTED, HYDROCARBON SR ST |
| 15 ~lSATURATION BELOW 13.4" 2o NR —[ 15
—{ SANDY GRAVEL: DARK GRAY (7.5 YR 4/0) aar® : —
SATURATED, SAND 10%, COARSE GRAINED,| gp |-+ o ks St
—] SUBANG., GRAVEL FINE TO COARSE 10— e P S —
50 MM, STRONG HYDROCARBON ODOR, DR A I R
—{ POORLY GRADED, LARGER GRAVEL WITH 2.5 8 1 —
ROUNDED el 1837 ool suwe
m P N 1892 | LT
Jel Y3 AR I e |
}8:% BEDROCK, LIMESTONE, BROWN, DOLOMITE,—DOLO.— 2 18.3
20 —]DENSE, HARD, WEATHERED GRAY ON 7-3/8" 20 =
SURFACES /
HSA REFUSAL AT 19.3
23 — 23—
30 30 /7
35 35 —
(=" sPLIT-SPOON SAMPLER T WATER TABLE (TIME OF BORING
JOB NAME/NUMBER MW—387 (BH-60)
[C><]  sSTANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
(] UNDISTURBED saMpLE < PENETROMETER (TONS/SG. FT) BORING NUMBER MARATHON/QI 029
TT/T—  WATER TABLE (24 HOURD NRi NO RECOVERY
= NS NOT SAMPLED DATE DRILLED___5/26/91
ROBERTS/SCHORNICK LD B Sre
DRILLED BY sHs -
& ASSOCIATES, INC. LOGGED BY GHR
ENVIRONMENTAL
Sye6 U RoRINSON CHECKED BY____ 8IS
NORMAN OKLAHONMA 73072 DRAWN BYr SAR pacE 1 oF 1




GEOLOG. z
oar - [PEPTH L LITHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) S < S w
21 o 2| 3 { vm LOCKING STEEL
25|l T |YS| = CAP PROTECTOR
oW Qo acx| >
E f, é <§( [l I CASING DATUM: 3737.32
z| &£
GROUND SURFACE: 3795.5 RO B RO B s wee Hoe
8] ; A 0
_ EESTE:T%WNDR(Z'S YR 8/3). LOOSE. NO i! KY " CONCRETE PAD n
| ML NS CEMENT BENTONITE N
GROUT MiX
32 CLAYEY SILT: BROWN (7.5 YR 5/4), CLAY | T
—{ 20%, CALICHE DEPOSITS 10%, FIRM, CL %NR ]
46  |FRIABLE. ORY 5 [ 430
3 CLAYEY SILT: LIGHT BROWN (7.5 YR 6/4), S
_{30% CLAY, 20% CALICHE OEPOSITS, -
SLIGHTLY PLASTICITY, FIRM FRIABLE, DRY NS 6.40 2 _A
| oL t & PVC RISER N
] . B -
8.58f. .
| NERE ”—] . SODIUM BENTONITE i
10 — LG o PELLETS 10 —1
12.0 NS (g
' SILTY GRAVEL: LIGHT REDDISH BROWN RS 1 7]
—|(5 YR 8/3), SILT 30%. GRAVEL COARSE NSNS R (A 1
UP TO 50MM AND FINE TO 5MM, POORLY] oM |31 INR 1 ——— 8 - 20 SILCA SAND PACK .
SORTED, DRY, GRAVEL DOLOMITE LIME- k| A S |
14.2 TSTONE, LIGHT GRAY (7.5 YR 7/0), A7 P ] I .020 SLOT PVC SCREEN
71495 o JDENSE, DRY | = o .
— DOLOMITE LIMESTONE: WEATHERED, -
—{ FRACTURES, DENSE IN PART, LIGHT 7 —
GRAY (7.5 YR 7/0), SATURATED DOLO. NS 1
® | - -
— 8 18.16 WP T
}Sg SANDSTONE: GRAY (7.5 YR N5/0).POORLY}— gg—f— 188 Ll 10 * _
—JICEMENTED, FRIABLE, STRONG HYDRO-— :
CARBON ODOR, V.FINE TO FINE GRAINED, 10-5/8"
20 —||SATURATED ‘ 20—
HSA REFUSAL AT 18.3 _
— -
25— 25—
- ~
50 30 —
35 35 =
[=="] SPUT-SPOON SAMPLER T—_— WATER TABLE (TIME OF BORING)
JOB NAME /NUMBER MW-38 (BH-61)
=<1  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[C—T]  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER MARATHOWQ] 029
TI——  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 5/27/91
DRILLING METHOD HSA
ROBERTS/SCHORNICK DRILLED 8Y su8
& ASSOCIATES, INC. LOGGED BY GHR
ENVIRONMEN TAL CONSULTANTS CHECKED BY BJS
NORMAN, ¢ Kljé:fl:ggﬁZ3072 DRAWN BY: SAR paGE 1 oF 1




prd
GEOLQG. =
onrT[PEPTH | LITHOLOGIC DESCRIPTION 2|8 WELL COMPLETION DETAIL
(FEET) 5513 |
Ak | o z| 3 [vm LOCKING STEEL
o | |42 < PROTECTOR
tao |l (2| >
a4 | < =Y. CASING DATUM: 2796.20
23| & |3E|:
GROUND SURFACE: 3795.5 i A I Pl = WEEP HOLE
0 SILT: BROWN (7.5 YR 5,/3), LOOSE, NO H ' 0]
| piasTicrry, orY ' ' i CONCRETE PAD _
| ML NS CEMENT BENTOMITE |
GROUT MIX
] ) ]
36 _ICLAVEY SIT. PALE RED (10 YR 6/3), N _
10% CLAY, 20% CALICHE DEPOSITS, [3 5.4
S —| FIRM, FRIABLE, DRY, GRADING TO NR 5 —
PINKISH WHITE (5 YR 8/2) BELOW cL
—} 4.0 \h \ -]
NS
_ Y _
7.5 2" PVC RISER
_I'SICTY GRAVELLY SAND: PINKISH WHITE 0&0}}0' s P ]
(5 YR 8/2), LOOSE, ANGULAR, FINE oM [.9 .6 +—
—| GRAINED, DRY, 30% SILT, 15% GRAVEL o.[oio.NRp |
5 s P . =
190 —__|CLAYEY SILT: BROWN (7.5 YR 5/4), 25% 5 | 837 || SODIUM BENTONITE 10 —
CLAY, TRACE CALICHE DEPOSITS, SOFT, N N RR PELLETS
_|toosE, bRy " | |
N NS —
125 | = u
—JCLAYEY GRAVEL AND POSS. COBBLES: 9\%90 -
LT. BROWN (7.5 YR 6/4), CLAY 25%, V. e > 8 F— —1—— 8 ~ 20 SILICA SAND PACK
_,‘SL!GHTLY PLASTICITY, MOIST, NO ODOR, g ——{ _]
143 TIGRAVEL 50%, GRAY (7.5 YR N 5/0), D ] 010 SLOT PVC SCREEN
15 ——|[COARSE AND FINE 540 MM B ECT v | 15 —
SILTY GRAVEL AND COBBLES: SILT 107, d ot ||
~{GRAVEL 50%, COBBLES 40%, W/ ROUND— Sols || —
ED SOME GREASY DARK GRAY SUB— GP S NS
jsrANCEs ON GRAVEL SURFACES (7.5 YR 848 ] -
17.8 LN 4/0) STRONG HYDROCAREBON ODOR, i o -
‘]lb TIWET I} weath. foo NS || —
_ | WEATHERED SANDSTONE: UGHT BROWN 1T R || _|
132 T}(7.5 YR 6/3), V. FINE GRAINED, POORLY[—smm—arer] 9 }gg'f 4 L sue
' CEMENTED, FRIABLE, ODOR, WET, SOME |[SYONE : o0 —
20 SILT 20% 7-3/8" 0
—{ SILTY SANDSTONE: UGHT GRAY (2.5 YR -
N 6/0), CALCAREOUS CEMENT, VERY
FINE GRAINED, WET, SOFT, POORLY —
—\ CEMENT, FRIABLE
] HSA REFUSAL AT 19.5' . ]
es 25 —]
— -
30 30 —
35 35
[  sPLIT-SPOON SAMPLER T =" WATER TABLE (TIME DF BORING)
= JOB NAME/NUMBER MW-39 (BH-62)
STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T  UNDISTURBED SAMPLE | PENETROMETER (TONS/SR, FT) BORING NUMBER  MARATHON /91029
T WATER TABLE (24 HOURS) NRi  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED___5/28/91
DRILLING METHOD HSA
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC, . LOGGED BY GHR
R ROBINSEE 1 CHECKED BY BJs
NURHA(hi,Gg)KLéQzHllEMA 73072 DRAWN BY: SAR PAGE 1 oF 1




WELL COMPLETION -RECORD
\-
GEOLOG. Z
T |PEPTH | LITHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
«]ﬁ (FEET) 5< (S w
21 o 2| 2 [ e LOCKING STEEL
ok | = jud] 2 CAP PROTECTOR
w n I = > \
SIFNEE
% |2 |2E CASING DATUM: 38032
‘ GROUND SURFACE: 3801.2 Cl o fun=ld PSS Hoe
| 0 SILT: PINKISH GRAY (7.5 YR 7/2), ) 0]
‘ ! Loose, oRY CONCRETE PAD |
] ML NS CEMENT BENTOMITE ]
GROUT MiX
30 } -
CLAYEY SILT: LIGHT 8ROWN (7.5 YR B8/4) 2 293
—| 20% CLAY, 10% CALICHE DEPOSITS, VERY -
! SUGHTLY PLASTICITY, FRIABLE TO LOOSE [ 3f A . gg&g;ﬁsasmomm
5 —— GRADING TO PINKISH WHITE (7.5 YR - 5.00 /] 5 —
8/2) AT 7.0°, DRY 2° PVC RISER
N
- S 7.02| . -
a F (o)) J— ——— 8 - 20 SIUCA SAND PACK |
N
NS —
] 5 ) .010 SLOT PVYC SCREEN ]
%2 I EANGSTONE V. PALE BROWN (10 VR < T 5103 SLOT PVC SCREE
10 —n8/3), V. FINE GRAINED, SILTY, CALC. /[ : 10 —
CEMENT, MOD. CEMENTED, BUT FRIABLE, NS -
—[oRY 0oLO. A\ -
DOLOMITE: LIGHT BROWNISH GRAY (10 < 11.64 1 }—— suwp
12.1 “]YR 8/2), DENSE, HARD, ORY [ 690. 1 12.32 -
] HSA REFUSAL AT 12.1' 7-3/8° =
—] —
15 — 15 —
— ~
— —
20 20—
-] 1
25 — 25 —]
35 35 7
SPUT-SPOON SAMPLER T—_— WATER TABLE (TIME OF BORING)
= JOB NAME /NUMBER MW—40 (BH-63)
STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
(CT]  UNDISTURBED SAMPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER  MARATHON /91029
~T="  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 5/29/9
DRILLING METHOD HSA
ROBERTS /SCHORNICK ORILLED BY SHB
& ASSOCIATES, INC. LOGGED BY GHR
EN“RO?%%NVLR%%T%&JANTS CHECKED BY BJS
NORMAN, QKLAHOMA, . 73072 DRAWN BY: SAR PAGE 1 OF 1




OLOG. =
SE”L DEPTH | |17THOLOGIC DESCRIPTION _g81o WELL COMPLETION DETAIL
(FEET) 5« S w
21 o 21 3 | veneo LOCKING STEEL
az | =z jwud CAP PROTECTOR
o I
w2z |ael >
Lé j &( <§( [ CASING DATUM: 3793.04
pd
2 0 O |n &} s
GROUND SURFACE: 3797.3 =] - d WEEP HOLE
O™ TsiT: WeAK RED (25 'R 5/2). LOOSE. 1 . s T\ CONCRETE PAD 0
—{ DRY - . —
. ML NS CEMENT BENTOMITE
GROUT WIX -
28 =7 CLAv. REDDISH BROWN (5 YR 5/3) ]\ 21 T
25% SILT, 15% CALICHE DEPOSITS, FIRM, | ¢ S
| i, | FRIABLE. DRY N i
g ——{ SILTY CLAY: PINK (7.5 YR 7/3). 20% i 3 5 —
SILT, 30% CALICHE DEPOSITS, FIRM, ENR]
—| FRIABLE. DRY l 4" PVC RISER —
CL NS
\ = 7.62
ss | N 4 ]
— CLAYEY GRAVEL AND COBBLES: GRAVEL Qoo /‘ 7R SODIdM BENTONITE -
IN DOLOMITE, LIMESTONE GRAY (5 YR 00 |s sg0 4 KA
10 —{ 5/1). DENSE. 60% GRAVEL, 10% 5 e Bl IR I A 10 —
COBBLES. 30% CLAY. CLAY IS LIGHT N 4
—1 BROWN (9.5 YR 6/3) DRY 592 ]
_ CC loox|ns
?«g,c\ IVRRY PN == ]
N a0Q| UL 8 - 20 SLCA SAND PACK 7]
a i) % NR g
145 o, 70 .020 SLOT PVC SCREEN
7 15.03 15 ——q CLAYEY GRAVEL AND COBBLES: AS ABOVE QQ o— St 15 —
- BUT SATURATED BELOW 14.5' WITH “5°G INR ot
_| STRONG HYDROCARBON ODOR g\.o{ - _
6C
&L [NS ||
i R i
18.0 \O& 8 r :
’ SILTY SANDSTONE: OLIVE GRAY (5 YR 1} —] . B
_ﬂs/z). VERY SOFT, VERY FINE GRAINED., FLNR 4
VERY POORLY CEMENTED, VERY FINELY ,'1'. \ 9105 .
2() ——{BEDDED, SATURATED, STRONG HYDRO- sitry (b ] 20—
CARBON ODOR SAND S ]
— STONE {[NS ot —
}f 28911 suwp ]
s bl - 22.30(." —-r--'1
550 WEESSIBLY OCLOMITE BELOW 228, veErRY 1 Dpolg. [T T HA 2100l .
] 10-5/8" —]
HSA REFUSAL AT 23.0°
o5 SA REFUSAL AT 23.0 05 —
=] — |
!
30 7 30 7
__‘ .
'T 7
35 35 =
{—="] sPUT-SPOON SAMPLER T—"—~ WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MW—41 (BH-64)
STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[T 1 UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER  MARATHON/91029
T WATER TABLE (24 HOURS) NR:  NO RECOVERY
: NS: NOT SAMPLED DATE DRILLED 5/30/91 r‘
DRILLING METHOD HSA/SS
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY GHR |
R W, "ROBINSON CHECKED BY BJS
NORM?Q@%KUHH%&A%”OH DRAWN BY: SAR PAGE 1 OF 1




z
G . G
‘ Orpr C|PEPTH Y Litholagic DESCRIPTIN | 2 F | g WELL COMPLETION DETAIL
(FEET) S| a] Ly
r—t
J Akl o <| o [ vwm LOCKING STEEL
{ do |42l < AP PROTECTOR
— o >
I L 9 O Qg
S < | < | CASING DATUM: 3804.73
53| & |32 &
GROUND SURFACE: 3802.7 i At B P hrTy WEEP HOLE
0 - 0 0 —
REEE (7.5 YR 5/4), LOOSE, DRY J 7\ CONCRETE PAD i
| ML NS CEMENT BENTONITE B
oUT M
2.8 B B
CLAYEY SILT: PINK (7.5 YR 7/3), 25% N 12
_| CLAY, SULIGHTLY LOOSE, ORY, VERY ML SN -
8 SLIGHTLY PLASTICITY N
§ = CLAYEY SILT: PINKISH WHITE (5 YR 8/2), N R g5 =
LOOSE, DRY 25% CLAY, CONTANS TRACE LN
—~ OF GRAVEL ML 2 PVC RISER
N CINS ]
— \ i
75 I"SANDSTONE. PINKISH GRAY (7.5 YR 7/2)] SIOY [ 14902 0/ B
POORLY CEMENTED, CALICHE DEPOSITS, | SAND L.} 'j. f o
9.0 —LFRIABLE, DRY. VERY FINE GRAINED, STONE '~ / |——— SODUM_BENTONITE —
SILTY, ORY T [ 5103 / Z i
10 — SANDSTONE. VERY SILTY UGHT GRAY | .. NS 830 =91 10 —
(5 YR 7/1), HARD, FRIABLE, VERY | [0 =
—{ FINE GRAINED, FAIRLY WELL CEMENTED, anp | 1T -
] g.é%%gzous. DRY, VERY STONE [0 NS nsof. 4. R
i S e
.} —t—— 8 - 20 SIUCA SAND PACK .
14.0 - I 13
SANDSTONE: BROWN (7.5 YR 5/2), |  |...~ 87o. W iEx 010 SLOT PVC SCREEN T
15 —f SLIGHTLY DOLOMITE, CALCAREQUS SR 15 —
CEMENT, FAIRLY WELL CEMENTED, i 58
—] HARD, VERY SUGHTLY FRIABLE, ORY o —
‘llb | swo |- N i
STONE |- e B
20— - 20—
- SUMP =
RRL
22.0 22.00 —
_| HSA REFUSAL AT 22.0° 7-3/8° N
257 25—
30 — 30 —
33 35 ]
SPLIT-SPODN SAMPLER T WATER TABLE (TIME OF BORING
= = JOB NAME/NUMBER MW—42 (BH-865)
[55<] STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
]  UNDISTURBED SAMPLE - PENETROMETER (TONS/38. FTO BORING NUMBER MARATHON/91029
‘]D “—T—  VATER TABLE (24 HOLRS) MR NO RECOVERY
- NS NOT SANPLED DATE DRILLED____5/30/91
DRILLING METHOD HSA/SS
ROBERTS /SCHORNICK DRILLED BY ____ SHB
& ASSOCIATES, INC. LOGGED BY GHR
ENVIRONMENTAL CONSLLTANTS CHECKED BY BJS
M LA 3072 DRAWN BYi SAR PAGE 1 DOF 1
A = -




pd
GEOLOG. =
ont[PEPTH | LITHOLOGIC DESCRIPTION 25| g WELL COMPLETION DETAIL
FEET) 00 0 K %
—
q]]D ab |l o <| o [ venmeo LOCKING STEEL
gy (Y2 < CcAP PROTECTOR
— I v >
L 9 [ o
5Tz El sy CASING DATUM: 3802.05
GROUND SURFACE: 3800.1 R B Rl B o wep Houe
0 SILT: LIGHT BROWN (7.5 YR 6/4 RG] FEESR 0
_| LooSE, DRY ( & ! oots] [EES SCONCRETE PAD _
— : ML NS CEMENT BENTONITE |
GROUT MIX
3.0 N -
CLAYEY SILT: BROWN (7.5 YR 5/4), FIRM N
_| FRIABLE, 20% CLAY, 10% CALICHE hoN ]
DEPOSITS, DRY, NO PLASTICITY ML [N e
S5 — L S
6.0 g —
SILT, GRAVEL AND COBBLES: 20% SILT, -007 Ins 2 PUCRISER
—| 60% GRAVEL COARSE TO FINE 10~40MM, %lolo |
TRACE POSSIBLE COBBLES, DRY, LOOSE,
—1 GRAVEL, SUGHTLY DOLOMITE LIMESTONE " %° [ 40-2 ]
AND LIMESTONE, ANGULAR IN 0?3 *INs 8.50
—LPART, SILT PINKISH WHITE ( 5 Y R 8/2) °0% / L SODIUM BENTONITE |
" P s f / PELLETS
10 15% CLAY IN MATRIX AT 14.5'—18.5' ‘OSSW 1wseld _2 10
] RO _
N OIQ INS ]
OLCL' 124570 1
- §10.5 o AN -
oM |A9%Ms T 8 - 20 SIICA SAND PACK
- R H )
15 — o?o? : 15 —
— WET AT 17.7° o ololys e .020 SLOT PVC SCREEN -
Faa el
1777 — STRONG HYDROCARBON ODOR AND DARK e ! -
w LA COLOR (BLACK) AT 17.7'—19.4' el
19.4 -
pQ ——] SANDSTONE: 2.5 YR 5/4, LIGHT OLIVE g 50 —
BROWN, VERY FINE GRAIN, MODERATELY T
—| HARD, HYDROCARBON ODOR ss 7. ]
— Tl sump —
22.6 226 =
HSA REFUSAL AT 22.6 738
25— 23]
30 — 30 —
35 35
[(CZ=="] sPLIT-SPDON SAMPLER T=—= WATER TABLE (TIME DF BORING)
JOB NAME/NUMBER MW~43 (BH—66)
[C><C]  sTANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[C]  UNDISTURBED SAMPLE -} PENETROMETER (TONS/SR, FT BORING NUMBER MARATHON, / 91029
="  WATER TABLE (24 HOURS) NRi - NO RECOVERY
= NS| NOT SAMPLED DATE DRILLED__ 5/31/91
DRILLING METHOD HSA/SS N
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY JMB
EVIRG RPN SRS cHECKED BY___Bus
R SX 07072 DRAWN BY: SAR PAGE 1 _DOF 1




=
GEOLOG. =
ontt|PEPT™H | LITHOLOGIC DESCRIPTION =Rl WELL COMPLETION DETAIL
(FEET) S| 3] Juw
Akl o z| 2 v LOCKING STEEL
Wo |2 |52 < PROTECTOR
L v o (o
S5 < | < |EH . CASING DATUM: 380414
2ol ¥ |2z z
GROUND SURFACE: 3801.1 e R S WEEP HOLE
0 SILT: LIGHT BROWN (7.5 YR 6/4) ' 0~
_| SOFT, DRY, LOOSE 1 CONCRETE PAD R
-~ ML NS CEMENT BENTONITE _
GROUT MIX
33 2 -
CLAYEY SILT: 7.5 YR 574, BROWN, FIRM, -
— CAUCHE NODULES, DRY, FRIABLE, 15% - -
CLAY, 10% CALICHE, 75% SILT N E
5 — N S —
— ML r \ 2" PVC RISER h—
NS
— L -
— N —
4
N
9.0 M - SODIUM BENTONITE -
SILT, GRAVEL & COBBLES: 2.5 YR 6/2, o 2:15.’ 5 DF / PELLETS
10 —— UGHT BROWNISH GRAY AND 7.5 YR 7/2 ooo & 10 —
PINKISH GRAY, LIGHTLY CEMENT, HARD, L oo 10.0 4
—| DRY, V. SILTY DOLOMITE LIMESTONE 0.0, |ns A I A -
GRAVELS, WET AT 14.3 012
—] GM . 12,05} « —+ - - —
o : op— --
] 99| s 44— & - 20 siuca sanD PACK i
143y | - P O [NS - L1 —
—= 5 SILTY CLAY: 10 YR 4/4, SOFT, WET, 7 T 15
1 LOW PLASTICTTY, STRONG HYDROCARBON N am
_| ODOR, 30% CLAY, 707 SILT (LENS) AT N - .020 SLOT PVC SCREEN -
14.4-15.0 NS -l
— N L p—
\ —ts
o | - N B :
- N INS j _— —
Mo [ -
eo —t 20 —
_ N - |
NS
26 [
— R SUMP ~
22-1 L SANDSTONE: 2.5 YR 5/4, UGHT OLVE 55— =3 2.3
—!|BROWN, FINE GRAINED, SILTY, HARD, . ~
STRONG HYDROCARBON ODOR 7-3/8
7| Hsa REFusAL AT 22.3°
25— 25—
30 30 —
35 35
[C==""1 spLIT-SPDON SAMPLER T-T-T WATER TABLE (TIME DF BORING)
JOB NAME/NUMBER MW—44 (BH-67)
[C><]  sTANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[T  unDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FTO BORING NUMBER MARATHON, [ 91029
==  WATER TABLE (24 HOURS) NRe NO RECOVERY
‘ T NS: NOT SAMPLED DATE DRILLED___6/1/91
DRILLING METHOD HSA/SS :
ROBERTS/SCHORNICK DRILLED BY____SHB
& ASSOCIATES, INC. LOGGED BY JMB
} ENVleygENJ.ALRGCB[I!SSULTANTS CHECKED BY BJS
NORMA DKLANOHA 73072 DRAWN BY: SAR PAGE_1_OF 1




OLOG. z
CEOLOC-IDEPTH | LiTHOLOGIC DESCRIPTION _8 o WELL COMPLETION DETAIL
(FEET) 5 < 9 W
21 o 2 2 | wm LOCKING STEEL
a = T (Y3 < CAP PROTECTOR
o n T -
T w Q. Qx| >
= < < ZH . CASING DATUM: 3808.68
=3| % |3El =
CROUND SURFACE: 3806.6 @ =t ] S WEEP HOLE
0 SILT: 7.5 YR 6/4, UGHT BROWN, : 0
_| Loo0sE, soFT, ORY ML CONCRETE PAD ]
] NS CEMENT BENTONITE ]
. GROUT MIX
‘ " —{ CLAYEY SILT: 7.5 YR 5/4, BROWN, NON- 2 1
; PLASTIC, DRY, FRIABLE, CALICHE N
— NODULES, 15% CLAY, 10% CALICHE, —
75% SILT 3 .
5 — 2" PVC RISER 5 —
N
- ML SN 6.0 —
—ﬂ NS
—] AN ]
4 8.3 PA v/ B
| o) b —— soDium senToMITE -
93 e o s i s een T — 1 s B os |1 PELLETS
SANDSTONE: 2.5 YR 8/4, PALE YELLOW, |  [..... . T
10 ] MODERATLY HARD, SLIGHTLY CEMENTED. N K 10 =
__| FINE GRAINED, SILTY ' r_4 ]
—{ COLOR CHANGES TO 2.5 YR 5/6 LIGHT S -
OLIVE BROWN WITH INCREASED MOISTURE ' I B
S 8 - 20 SILICA SAND PACK 1.
<',’—- '.
15 — 2./5 YR 4/4 OLIVE BROWN AND 25 YR | [ .° S A 15 —
5/6 LIGHT OLIVE BROWN AT 17.5', AP i
1 CEMENTED, HARD AT 18.0, WET AT oM T 010 SLOT PVC SCREEN ]
18.5" ST
] 7 |0 NS T
V18.5%7 . ] NS S 7]
— — ) S —
18 0.6 St
20 — St 20—
~ NS T -
] R g _
] s om0 |
05t = suwe
245 265 L
25 == HSA REFUSAL AT 24.5 25—
7-3/8"
- -
-] —
] - |
|
30 — 30 —1 |
— — :
35 35 —
SPUT—SPOON SAMPLER T — WATER TABLE (TIME OF BORING)
== = JOB NAME/NUMBER MW—45 (BH—68)
[C><]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION i
[T3  unbisTuRBED SAMPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER  MARATHON/91029
(l]' “TZ=  WATER TABLE (24 HOURS) NR:  NO RECOVERY !
" NS: NOT SAMPLED DATE DRILLED 6/2/91 }
DRILLING METHOD HSA/SS |
ROBERTS/SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY JMB ‘
ENVIRONMENTAL CONSULTANTS CHECKED BY BJS :
NORMAR, QKEAHOMA 73072 DRAWN BY: SAR PAGE 1 OF 1




EOLOG. pd
Seor O {DEPTH | (1 THOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) o< |9 w
m = 20 3 [T LOCKING STEEL
85| F |4 N PROTECTOR
T W a |lax| >
L x| < [SW). CASING DATUM: 3806.58
=z d 24 < ; >
GROUND SURFACE: 3803.5 > © (=] TR WEEP HOLE
0 SILT: 7.5 YR 6/4, LIGHT BROWN ' 0]
_| LOOSE, SOFT, DRY CONCRETE PAD B
ML CEMENT BENTONITE |
_ GROUT MIX
32 T 2 .
CLAYEY SILT: 7.5 YR 5/4, BROWN, DRY, VR AN S
4.0 —HFRIABLE, CALICHE NODULES AND i —]
PRECIPITATION, 15% CLAY, 10% CALICHE, aa9qs | .
— SAN 4 PVC RISER —
5 75% SILT °sh / 5
o[+ | SODIUM BENTONITE
— g0 d 50 FA 4 PELLETS -
SILT, GRAVEL AND COBBLES: 7.5 YR 7/2 olo1.Ins R I
—1 PINKISH GRAY, GRAVEL FINE TO COARSE, éf-f)o -]
DRY, DOLOMITE LIMESTONE AND CHERTZ ydd 765 |
—] GRAVEL AND COBBLES Sloi- 4 A S ]
5P .
— WET AT 12.5° af. Nss T T4d—— 8~ 20 SIUCA SAND PACK -]
ok N
10 —] DARK GRAY SLUDGE AT 11.0 ool NS J1. 10 —
_ GM bf-pa 6 |0.5 — _
(o Re Ko €t
Y
- [\ . J—1 —
'_Zj pebvad 'gf.pg -
- — dda 78 | —
olo1.INS yaul _
SEED -
15 — 94 1 15
_ '% 5(.)98 NS A 020 SLOT PVC SCREEN |
- [P P I AT —
.°§ d 172 [
: ool e suwe _]
‘mb 179 —~SANDSTONE: 2.5 ¥R 5/4, LIGHT OLIVE . [SANDSTONE[™=7 "~ 18.2
|| BROWN, FINE GRAINED, HARD [ N
AUGER REFUSAL AT 18.2' I 10-5/8"
20 BOREHOLE OVM READING: 80 PPM 20
257 25—
30— 30 —
35 35 —
[—="1  sPUT-SPOON SAMPLER === WATER TABLE (TIME OF BORING) JOB NAME/NUMBER MARATHON. / 91029
<]  STANDARD PENETRATION TEST L_ LABORATORY TEST LOCATION
[C1  uNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-46 (BH‘BQ)
~I"T"  WATER TABLE (24 HOURS) NR:  NO RECOVERY
A - NS: NOT SAMPLED DATE DRILLED ___ 6/3/91
ROBERTS/SCHORNICK e
DRILLED BY sHB
& ASSOCIATES, INC. i LOGGED BY JMB
RO ST checked BY___Bs
N ORM A SAT Ay 5 73072 DRAWN BY: SAR PACE 1 oOF 1




WELL COMPLETION RECORD

SPLIT-SPOON SAMPLER -

STANDARD PENETRATION TESY

WATER TABLE (TIME OF BORING)

JOB NAME/NUMBER MW—47 (BH-70)

=
CEOLOGIDEPTH | | 710L0GIC DESCRIPTION RN WELL COMPLETION DETAIL
mn (FEET) S < |9 W
v 2 2 | v LOCKING STEEL
a L = ] x CAP PRGTECTOR
Sz (825
E < | < |2 CASING DATUM: 3805.09
Z 4 a4 < - =z
GROUND SURFACE: 3803.0 SO o st WEEP HOLE
0 SILT: 7.5 YR 6/% UGHT BROWN 0]
_| LOOSE, SOFT, DRY ! CONCRETE PAD |
ML NS CEMENT BENTONITE
T GROUT MIX ]
30 CLAYEY SIL1: 7.5 YR 5/4, BROWN, L 12 7
3.7 HARD, DRY, CALICHE, 15% CLAY, 25% NS
.lCALICHE. 60~ SILT olqe 5 _}
j : 2" PVC RISER i
5 SILT, GRAVEL & COBBLES: 7.5 YR 7/2, 3.9, 5
_| PINKISH GRAY, DOLOMITE LIMESTONE, ololo 60 _
VERY HARD. DRY, BLACK HYDROCARBON QE-_ ' %
| SLUDGE AT 4.8° TO 5.0', COBBLES L@ " NS | SODIUM BENTONITE ]
AND GRAVEL ARE 10 YR 7/1. LIGHT AR / @ PELLETS
_| GRAY AT 6.5'-TD. N e 2o FA ]
CLAN S X
] ololols Joq 9.65 —4—— 8 - 20 SIUCA SAND PACK ]
10 — o :DC?.JQ S 10 =
u S 0lns ] B
_ L G 9 oot I
[e]({e}(e : L ‘W
— opd 180 o |
f:c.90 NS :] _‘
| ] ololo L L—-L .
! Qd?.d. 7 .0
15 — N ot 15
ololo e X 1010 SLOT PVC SCREEN .
] oLl NS R
Nege e S ]
«]D — - 9.9, oy oy
ololo] 8 N S
. oL o B ]
gj.cé NS : '__J
- o5 192 . SUMP 7]
19.7 S 19.95
20 AUGER REFUSAL AT 19.7' ] 20 —
_ 7-3/8 |
_ _
— .
25 ] 25 —
30 — 30 —
_ -
35 35 —

L_ LABORATORY TEST LOCATION

UNDISTURBED SAMPLE PENETROMETER (TONS/SQ. FT.) BORING NUMBER MARA THONZQI 029

NR: NG RECOVERY

gl

WATER TABLE (24 HOURS)

NS: NOT SAMPLED DATE DRILLED 6/4/91
ORILLING METHOD HSA/SS f
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY JMB
ENWR%%%NWLR%S:LS%JANTS CHECKED BY BJS
NORMAN, QKLAHOWA 73072 DRAWN BY: SAR PAGE 1 oF 1




18.0

GEQLOG. P
onir o |PEPTH | UTHOLOGIC DESCRIPTION = e WELL COMPLETION DETAIL
= o
(FEET) 8 S 3 L
21o 213 [ m LOCKING STEEL
eFlT NS < PROTECTOR
o w o jax| >
Lo | < (SW|, CASING DATUM: 3806.18
23| 8 |35 =
GROUND SURFACE: 3804.4 C o=y < WEEP HOLE
0 SILT: 7.5 YR 6/4, LIGHT BROWN E 0
__|LOOSE, SOFT, DRY 1! CONCRETE PAD
ML NS - CEMENT BENTONITE
— GROUT MIX
0
3.0 ; /
CLAYEY SILT: 7.5 YR 5/4, BROWN, NON— | st 2" PVC RISER
—| PLASTIC, DRY, FRIABLE, CALICHE PRESENT) L 40
15% CLAY, 10% CALICHE 5 1Y) '
5 5
SILT, GRAVEL, COBBLES: SILT IS 7.5 YR olofo
~17/2, PINKISH GRAY, GRAVEL & COBBLES o L. 60 é AODIM BENTONITE
ARE 10 YR 7/1 LIGHT GRAY TO 7.5 YR £9.% [ns : o
—{8/4 LIGHT BROWN, GRAVELS ARE
OOLOMITE LIMESTONE, LOOSE, CALICHE IN 000
—{ siLT PP dr
8.16 :
P [* © . -
NS :
— 0[Qlo FF3 L 8 — 20 SILICA SAND PACK
O s S
10 — L @ 10
oM olole
— =) . .
SN
. SU R ]
(o} Q @]
—] :cbc; 6 |0.7
- ololo NS/O/
o L ° .
17
15 — .Dc?‘co 15
Q010
-] SLL s 010 SLOT PVC SCREEN
- Bl To
e[ 17.71 suwp
—] IR . <4 — SUM
«lb SANA 18.2 3

0.3

lll!IIIll‘IIIl’l!llllllll!!lllgllll

SANDSTONE: 2.5 YR 5/6, UGHT OLIVE  BANDSTONE
90 —1| BROWN, MODERATLY, HARD, FINE . 20
GRAINED, SUIGHT HYDROCARBON ODOR,
_| MOIST AT 22.0°, COLOR CHANGES TO
2.5 YR 4/4, OUVE BROWN AT 22.0' /
I / t—— SODIUM BENTONITE
/ PELLETS
—— 0.5 /
25 — % 25
_ 03 %
29.0 /
SANDSTONE: 2.5 YR 6/0 10 7/0, GRAY KaANDSTONE. . 0.5
30 — 7O LIGHT GRAY, DRY, HARD, FINE . 30
GRAINED
320 320 Z
AUGER REFUSAL AT 32.0° .
-] 7--3/8
35 35 ]
[ SPUT—~SPOON SAMPLER T WATER TABLE (TME OF BORING)
= JOB NAME/NUMBER MARATHON/91029
[=><]  STANDARD PENETRATION TEST [_ LABORATORY TEST LOCATION
’ [ UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER ~MW—48 (BH" 71)
T WATER TABLE (24 HOURS) NR:  NO RECOVERY
: (ll' 8 NS: NOT SAMPLED DATE DRILLED ___8/4/91
DRILLING METHOD HSA/SS
ROBERTS /SCHORNICK ORILLED BY SHB
& ASSOCIATES, INC. LOGGED BY JMB
RO W ROBINSON 1~ CHECKED BY BJS
R QLA O 73072 DRAWN BY: SAR PAGE 1 OF 1




GEOLOG. &
UEITL DEPTH | LITHOLOGIC DESCRIPTION gl e WELL COMPLETION DETAIL
(FEET) o< | S W
m e, 2| 3 [ LOCKING STEEL
AR ERIE: CAP PROTECTCR
o w0 o o % >
= é < |2 El e /CASNG DATUM:
GROUND SURFACE: 3803.7 - © ju=|s
0 SILT: 10 YR 7/3, VERY PALE ) 0]
_| Brown, LoosE, DRy, sofT .
ML NS CEMENT BENTOMITE
- GROUT MX —
3.0 -
SANDSTONE: 2.5 YR 8/2, WHITE, FRIABLE,
—| HIGHLY WEATHERED, SOFT TO MODERATLY -
HARD, SLIGHTLY MOIST AT 4.0°, 2.5 YR
5 — 7/4, PALE YELLOW, SUGHTLY CEMENTED 2" PVC RISRR 5 —
AT 7.5, MODERATLY HARD TO HARD,
—{ COLOR’ CHANGES TO 2.5 YR 7/2, LIGHT —
CRAY, 2.5 1R 6/8, OUVE YELLOW AT
~| Sewentep HARD LAYERS AT 17'-17.3',
—17.8-18.0 _|
10 - 10 —
| 2 /4—— SO0 GENTONTE ]
] R Z WY —
B ss _
] 391 ol 8 - 20 SUCA AN PACK |
15— e 15 —
ST
| SO e 200 010 SLOT PVC SCREEN -
m _ S -
20 — [T e 20
N 23.54 —¥ K
24.0 2404 oL -
, . e suwe
05 AUGER REFUSAL AT 24.0 24.74 25
__| BOREHOLE OVM READING: 59.0 PPM 7-3/8" |
30 — 30 —
| 35 35 —
‘ [="]  sPUT-SPDON SAMPLER == WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MF~49 (BH-72)
[5><T]  STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
[]  UNDISTURBED SAMPLE - PENETROMETER (TONS/sQ. FT.) BORING NUMBER MARATHON/91029
~I""—  WATER TABLE (24 HOURS) NR: NG RECOVERY
= NS: NOT SAMPLED DATE DRILLED 6/5/91
DRILLING METHOD HSA/SS ’
ROBERTS/SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY JMB
BN R O N AL SN ANTS CHECKED BY BJS
NORMAN  RLAHOMA 73072 DRAWN BY: SAR paGE__ 1 oF 1




WELL COMPLETION RECORD
P
SECLOGIDEPTH | | rThOLOGIC DESCRIPTION | o Elg WELL COMPLETION DETAIL
(FEET) ZE T R N W
m A b (&) <l 3 VENTED LOCKING STEEL
Wo |z |42 2 cAP PROTECTOR
cola |zl 2
= 3 < (== . CASING DATUM: 3813.35
50 % g, z| 2
GROUND SURFACE: 3811.2 o B S WEEP HOLE
0 =TSiT: 10 YR 7/3, VERY PALE ¢ g 0 —
_| erown, LOOSE{ DRY, SOFT 1. o s " CONCRETE PAD ]
. ML NS CEMENT BENTONITE _
2.5 GROUT MIX
"~ _I SANDSTONE: 2.5 YR 8/2, WHITE, DRY, |  |..... 1. -
MODERATELY HARD, VERY FINE GRAINED, | | 2
A sy, weathereo” oo ]
.......... 3103 =
5 — 25 YR 7/4 PALE YELLOW AT 40° | | 7" PVC RISER 5 —
- oINS -
- SO = = _
2.5 YR 6/8 OLIVE YELLOW AT 8.5° NS
- MolsT AT 906 | ]
10 SO 10—
. il )
4 s -
T e R 510, -
.......... N _
| R A . ]
15 —] o 15 —
------ NS . .
i ss | Y SODIUM_BENTONITE
—| CEMENTED LAYER SET 135 | .0 —— 300 -
.......... P (ﬁﬂ é &‘ PELLETS
d]’ n [ I APV 18.0 —A —A ]
_] VERY MOIST TO WET AT 19.0¢ | oo NS ]
.......... 710.9 Y I I
— R N R 19.96[ - —
20 25 YR 4/4 OLVE BROWN AT 20.0° | .. RRE 010 SLOT PVE SCRERN 20
_1 ......... NY _— __1
i o H i
..... I B 8 —~ 20 SIUCA SAND PACK
I D 810 -
.......... NS e
| HARD & CEMENTED AT 24.5'—25.0'| |- e ]
RY & C AT 245=25.00  |oooc ]
&5 S R =
26.5 I N A R —1{ ]
—_ e I L_ .
ves RO I o _
Vs N I 3 - _
30 — o - 30 —
- NS 11 -
_ ::'.:j:'.::: ::: r—:::' _
...... 10 . 1. - _
4 e -
s gy
to.3s0 1 NN O e 2 SUMP
ag—dtO 3o 000000000 1 b 350 | 3 35 —
- T——— VATER TABLE (TIME OF BORING
L="1 seorm-spoon sweeLen = v JOB NAME/NUMBER MW—50 (BH-73)
<] STANDARD PENETRATION TEST L LABORATORY TEST LUCATIDN
[ unDISTURBED SAWPLE -+ PENETROMETER CTONS/SQ. FT5 BORING NUMBER MARATHON/91029
———  VATER TABLE (24 HOURS) NR N0 RECOVERY
T NSi NOT SAMPLED DATE DRILLED___ 6/6/91
DRILLING METHOD HSA/SS
ROBERTS/SCHORNICK DRILLED BY ___ SHB
8% ASSOCIATES, INC. LOGGED BY JMB
3700 V.N-RD!INSD{TMS CHECKED BY 8JS
S 73072 DRAWN BY! SAR PAGE 1 OF 1
o _




WELL COMPLETION RECORD

z
GEOLOG. g
oIt |PEPTHI LITHOLOGIC DESCRIPTION 2Elg WELL COMPLETION DETAIL
(FEED 29| 3| 4]y
ak | o | 3 | vwm LOCKING STEEL
Wwo | 242l < CAP PROTECTOR
cala |lzgl >
= 3 § § hant SN CASING DATUM: 3810.86
z| z
GROUND SURFACE: 3809.3 SO0 U jusl s WEEP HOLE
0 SILT: 7.5 YR 6/4, UGHT BROWN, : 0
_1 LoosE, DRY, SOFT | 1 CONCRETE PAD -
- ML NS CEMENT BENTONITE R
2.8 GROUT MiX
—| CLAYEY SILT: 7.5 YR 5/4, BROWN, FIRM, 7 -
FRIABLE, DRY, CALICHE. 15% CLAY, 10% L NL2 i
— caucwe Y= 2" PVC RISER _
L ;
— 50 - —
5 w [Nk 5
| SODIUM_BENTONITE
A // Falets
— B 7.0 —
Y \ - ..
p— 4 1.0 -
8.5 Bas | ...
— SILY, GRAVEL, COBBLES: SILT IS 10 YR olgjoft o -
6/4 TO 5/4, LIGHT YELLOWISH BROWN oF & 2428 o B A
10 = TO YELLOWISH BROWN, DRY, GRAVEL & 27 %s S 10 —
COBBLES ARE 2.5 YR 5/0 TO 4/0, ololo S o
—! GRAY TO DARK GRAY AND ARE DOLOMITE ) = —
LIMESTONE, VUGGY POROSITY, °po |'° R 010 SLOT PVC SCREEN
— (IMESTONE IS ALSG 2.5 YR 6/2 UGHT 9. % A .
_| BrOWNISH GRaY o |olelofETes I |
_ AN - pi— 8 - 20 SWLICA SAND PACK ®
olojo] 7107
15 — °F o 15 —
.90 " St
_165 R ololo - .
gy ob’l. AN e (PO
17.9 % 8% S ]
"® —] SANDSTONE: 2.5 YR 6/6, OUVE YELLOW ss |0 1800 -1 ) SUMP =
18:5 N HARD, FINE GRAINED, SILTY I 185 |
T.0. 18.5' 7-3/8°
20 — 20 =
25— 25—
. -
— —
7] ]
30 30 —
- -
- 1
35 35 =]
SPLIT-SPOON SAMPLER T—=— VATER TABLE (TIME OF BORING®
] = JUB NAME/NUMBER MW~-51 (BH-74)
[>=] STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
] ooIsTuRBED swLe +  PENETROMETER (TONS/SR FT) BORING NUMBER MARATHON/91029
== VATER TABLE (24 HOURD) NR NO RECUVERY
= NS NOT SAMPLED DATE DRILLED___ 6/6/91

ROBERTS,/SCHORNICK oies oy LS

& ASSOCIATES, INC, LOGGED BY JMB

ENVIRONMENTAL CONSULTANTS
3700 V. ROBINSN CHECKED BY BJS

My LAt 73072 DRAWN BY) SAR PAGE 1 OF 1
N S P




WELL COMPLETION RECORD

O

11NN

STANDARD PENETRATION TEST
UNDISTURBED SAMPLE

WATER TABLE (24 HOURS)

NS:  NOT SAMPLED

LABORATORY TEST LOCATION

-+ PENETROMETER (TONS/SQ. FT.)
NR: NO RECOVERY

JOB NAME/NUMBER MW—-52 (BH-75)

GEOLOG. =
onr - {PEPTH L LTHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) 5 < |9 w
T 2| 3 [ LOCKING STEEL
o= = |wll Z cAP PROTECTOR
R e o
L LQ % St CASING DATUM: 3817.49
Zz 3  |<2] = | — : ‘
GROUND SURFACE: 3815.3 e B N S WEEP HOLE
0 ST 75 YR 674, UGHT BROWN 1 0
_| ROOTLETS TOP 2.0, LOGSE, SOFT. ORY ! s CONCRETE PAD |
ML NS CEMENT BENTOMITE
28 | GROUT MIX —
®  _[CIAYEY SIT. 7.5 YR 5/4, BROWN, i ]
FRIABLE, FIRM, NON~PLASTIC, DRY, ML 2 .
| caLicHe. 157 cLay, 10% caucHE NS 2" PVC RISER _
ANER
4.7
5 SILT. GRAVEL & COBBLES: SILT IS 10 YR g?o. < S
_| 6/4 10 5/4, LIGHT YELLOWISH BROWN “E b 6.0 —
TO YELLOISH BROWN, DRY, GRAVEL & AN 7‘——- g(gﬂlgsaemomm
] COBBLES ARE 2.5 YR 5/0 TO 4/0, ololo _
GRAY TO LIGHT GRAY TO 2.5 YR 6/2 NN
| LIGHT BROWNISH GRAVEL, GRAVELS ARE L& o [4]06 8.0 4 v ]
DOLOMITE LIMESTONE, VUGGY POROSITY o[+ ortS
_ ololo L ]
NN 9.2 {0
NENE Rl
10 — SIRE 14 10 —
ofjojo I
7 oM I°@ L NS E - 010 SLOT PVC SCREEN 7
_ SRR " N -
oo N
7 S5 ¢ S
S1oIg[Ns ] —— 8 - 20 SICA SAND PACK
] S5 |6 = T
15 — 9. % Il 15 —
olo|o RS
— olk* Nam B —
- Ins .
] AAN St _
o010 B o
ob'. .
] XA wrs] ]
*jofns g6f. b
19.0 : o 4 —— SUMP —
19.25 hDOLOMITE LIMESTONE: 7.5 YR 6/2, —LS 8135 19.25
20 — PINKISH GRAY, VERY HARD, VUGGY 20 —
POROSITY, MOIST 7-3/8"
] ! _]
7.0, 19.28'
25— 25—
30 — 30 —
35 35 =]
SPUT-SPOON SAMPLER T—_—" WATER TABLE (TIME OF BORING)

BORING NUMBER  MARATHON/91029

DATE DRILLED 6/7/91

DRILLING METHOD HSA/SS

ROBERTS/SCHORNICK DRILLED BY sHB
& ASSOCIATES, INC. LOGGED BY JMB
ENVIRONMENTAL _CONSULTANTS CHECKED BY BJS

NORMAN, QKLAHOMA 73072 DRAWN BY: SAR PAGE 1 oF 1




WELL COMPLETION RECORD

z
GEDLOG. =
.UNET GIDEPTH | | I1THOLOGIC DESCRIPTION = Elg WELL COMPLETION DETAIL
(FEET) ZI%) - o W
alkl|o I 3 [Twm LOCKING STERL
w2 W< CAP PROTECTOR
- I o >
L o Qg
= < < | == CASING DATUM: 3809.92
23| |22
GROUND SURFACE: 3807.5 e RG] B P WEEP HOLE
0 e, 0 —
COBBLEY CLAYEY SILT: BROWN, 10 YR olalo] 1
—} 4/3, ORY, VERY LOW PLASTICITY, op s CONCRETE PAD _
_| cosLes From 3 cu o 10" oM SUB- afdels CEMENT BENTONITE |
219 % GROUT MIX
-] .Qc?.cfo LZ_ : / /3——- SODIUM BENTONITE ]
. O 7 4
o PP b2 27’ PVC RISR
— ST NR N —
S ololo o S
ab®l, PR . _
oM (29 % {ns 637 |
—| BOULDERY BELOW 7.5, ROUND, > 50CM ololo ' -
NR H-
— .C?Jb 4 I -
3|o[3HRE 1.
— o], 11 .
. q?o S 0. R AR e S5
10 sl Topgoa L 8 - 20 suca swo pack
spil. NS :
] . d - % B -
CLAYEY AND GRAVELLY BELOW 11.5' alalstH o B s 010 SLOT PVC SCREEN
| )y i P71 I I =
— 9. % S 1290f. = SuMp R
13.6 — 13,60 ks A
—] AUGER REFUSAL AT 13.6" _
1S ~——{ GROUNDWATER NOT OBSERVED DURING 7-3/8 15 —
DRILLING
_

30— 30 —

1 1
|

— -
35 35 —
- T-=— VATER TABLE (TIME OF BORING®
2T spum-srmn saeiex = AT T JOB NAME/NUMBER MW—-58 (BH—-77)
=<1 STANDARD PENETRATION TEST L LABORATORY TEST LOCATIDN
1 unbIsTURBED SmPLE < PDETROMETER (TONS/SQ. FT) BORING NUMBER MARATHON/91029
m ———=—  VATER TARLE (24 HOURS) NR: NO RECOVERY
- NS1 NOT SAMPLED DATE DRILLED 6/7/91
DRILLING METHOD HSA/SS
ROBERTS /SCHORNICK DRILLED BY ___ SHB
& ASSOCIATES, INC. LOGGED BY JMB
000w ROBINSER, T CHECKED BY____BJS
M Ao 73072 DRAWN BY! SAR PAGE_1_ OF 1




WELL COMPLETION RECORD

GEOLOG. 5
ONIT DEPTH | {ITHOLOGIC DESCRIPTION _8 o WELL COMPLETION DETAIL
(FEET) : o< |9 w
NOTE: SEE BORING RECORD # 83 FOR MORE ot L"-:’ O 2| 2 [ v LOCKING STEEL
DETAILED LITHOLOGIC DESCRIPTION Sax | F (Us Z CcAP PROTECTOR
cwnlad|nx
% <2 (3H]: |~ CASING DATUM: 3823.86
z| £
GROUND SURFACE: 3821.90 2O fnsld o755 WEEP HOLE

0 P74 0

CLAYEY SILT: 10X CLAY, 90% 7.5 YR
_ 6/4, UNCONSOUDATED, DRY CL \{\ N\ CONCRETE PAD ]

3.5 SITSTONE: 2.5 YR 871 WHITE, FARD, SITSTONE |—— BFL

8.0 T R FRESRAN——————— | SANDY ] N
SANDY DOLOMITE: VERY FINE GRAN | ~o A L7000

8.0 _Ll SIUCA SAND, 10 YR 7/1 LT. GRAY, VERY DOLOMITE_f > - - - ] Z CEMENT/BENTONITE
HARD, FRACTURED, DRY SANDSTONE |- GROUT MIX
SANDSTONE: VERY FINE GRAIN SILCA,

— WELL SORTED, HARD, MOIST, 10 YR 7/2 -]
HOTIUNE FRACTURES. (HORIZONTAC) AT
15 =1 8.1,.8897,10, & 10.3 FEET, SANDY 15

DOLOMITE INTERBEDDED AT 10.3' TO l—— 4° PVC RISER

— 10.6°, FRACTURES AT 6.2, 9.0, 10.2,
11.7, 12.9, 13.4, 13.9, 159
SANDSTONE VERY MOIST AFTER 12.8°
1 YARYING DEGREES OF CARBONATE
CEMENTATION

VOLCLAY PURE ]

—|  ATER 22.0, 10 YR S/2 CRAY BROWN, GOLD GROUT —
NO CARBONATE CEMENTATION, MODERATLY
HARD, FRACTURES AT 17.7, 18.8, 20.5,
— 209, 2¢.5 FEET 8" PVC ]
27.0' T0 27.3, 2.5 YR 7/4 PALE m CONDUCTOR
30 LW CASING 30

2.5 YR GRAY BROWN AFTER J0°, FRAC-
— TURES AT 29.7, 29.8, 29.8, 30.1, 30.2,
30.4, 30.8, 31.0, 32.2, 31.5, 31.9, 32.3,
32,5, 33.1, 33.5, 33.9, 34.1, 34.5, 349,
7 35.5, 36.6, 37.2, 37.5, 37.3, CALCITE
AND JRON OXIDE FRACTURE, FILL AFTER
34.0°

L~ 10 5/8" BOREHOLE —

LA SCOIUM BENTCNITE -
y PELLETS

34.9
37.85

AFTER 35.1°, MODERATELY WELL
CENENTED, ABUNDANT FRACTURES —

—]  EVERY .2 FEET L . -
AFTER 36.0°, 2.5 YR 6/2 LGHT BROWN ~ T .020 SLOT 4" PVC

45 — GRAY TO 2.5 YR 6/4 LIGHT YELLOW I " SCREEN 45 ——
BROWN IRON OXIDE STAINING, MOIST - T
MOD, WELL CEMENTED AFTER 3B.&, 2.5 SANDSTONE],

- YR 4/2 DARK GRAY BROWN GRADING
INTO "10 YR 3/1 VERY DARK GRAY,

— VERY FINE GRAIN SANDSTONE BETWEEN
42,5 AND 43.5, VERY FINE GRAIN
SILTY SANDSTONE 5 YR 4/1 DARK GRAY

!

———-— 8 — 20 SILCA SAND PACK

SANDSTONE: VERY FINE GRAIN, 10 YR
— S$/1 GRAY TO 10 YR 3/1 VERY DARK
GRAY, VERY HARD, MODERATELY FRACT—
URED, AFTER 47.0" 2.5 YR 7/0 UGHT
&0 —] GRAY, MOTTLED WITH 10 YR 6/3 PALE
BROWN, SUGHTLY DOLOMITIC AFTER
50.7, BETWEEN 54.8' AND 55" 5 YR
4/1 DARK GRAY

CONTINUING ALTERNATING BANDS OF 10
7 YR 5/1 GRAY AND 2.5 YR 7/6 LIGHT
GRAY MOTTLED WITH 10 YR 6/3 PALE
p— BROWN

BETWEEN 62,8 AND 82.7%: SILTY
SANDSTONE § YR 5/2 OUVE GRAY,

¥ ]u ll a]slu Iulu :l rxl ':Iuln 4_"_|_‘ = ln‘$]:] ul: r.-.l :lnl:l. !‘- I«l.—‘u N a{u #4!

T T
1

T\ HIGHLY WEATHERED / j
DOLO. | 5.4
75— DOLOMITE: GRADATIONAL CONTACT WITH 7548 R SUWP 75—

SANDSTONE, 5 YR 5/1 GRAY, VERY 76.18

_ 1| HARD, HORIZONTAL FRAGTURES AT 72.6, .
73, 73.3, 73.4, 747, 75.0, STRONG 7-5/8"
CONDENSATE ODOR AT 76.0"

Tl To. 780 ]

W/L AFTER DRILLING 14.50° ]

h 1
(5] 105
[="7  sPUT-SPOON SAMPLER T— =" WATER TABLE (TIME OF BORING) JOB NAME /NUMBER JHDJyQJ 029
[><]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[[] uUNDISTURBED SAMPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-—54 JBH-—BO)
TI="  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 6/27/91

; DRILLING METHOD AR ROTARY
ROBERTS /SCHORNICK DRILLED BY SHB
& ASSOCIATES, INC. LOGGED BY GBR
RO A SO TS CHECKED BY___BiS
NORMAN, OKLAHOMA 73072 DRAWN BY: SAR PaGE 1 oF 1




WELL COMPLETION RECORD

CEIZHGIDEPTH | | ITHOLOGIC DESCRIPTION

(FEET)
m NOTE: SEE BORING RECORD # 83 FOR MORE
DETAILED LITHOLOGIC DESCRIPTION

WELL COMPLETION DETAIL

VENTED LOCKING STEEL
CAP PROTECTOR

VALUE

/CASINC DATUM: 3794.40

UNIFIED SDIL
CLASSIFICATION
GRAPHIC LOG
SAMPLE
INTERVAL

INI

GROUND SURFACE: 3792.60

CEMENT/BENTONITE —
GROUT MIX

12" STEEL CCHDUCTOR
CASING

14" BOREHOLE

10 —

H‘O__ SANDSTONE: VERY FINE GRAINED SILICA, SANDSTONE
10 YR 8/3 PALE BROWN, 10 YR 5/3 CTTTANR
BROWN, MODERATLY MHARD TO VERY HARD, | = =%
——  SUGHTLY MOIST, WEATHERED, MOIST AND
FRIABLE BETWEEN 18,5 AND 21.5', AFTER b=
21.5' VERY HARD, FRACTURES LARGELY v 10
CEMENTED, FRACTURES AT 15.2, 16.0, =]
16.8, 17.2, 17.5, 18.5, 19.7, 20.0, 20.8,
- 21-21.5, 233, 24.0, NO ODOR ORI

VOLCLAY PURE —]
GOLD GROUT

{——— SODIUM BENTONITE —
PELLETS

17.33 Fé

19.63 |-

:/:1N

\
# PVC RISER 20 —]

10 YR 5/2 GRAY BROWN AFTER 25.0°

_|  FRACTURE (HORIZONTAL) AT 28.5°

TIITIT

.020 SLOT 4" PVC SCREEN

30 —
“—— 8 — 20 SILCA SAND PACK —

39 .....

0.3 [ sANDY DOLOMIE: VERY FINE GRAN SANDY DOLOf T~ -

31 S_Llsmo. 10 YR 8/1, LT. GRAY-GRAY, DOLOMITE
VERY HARD

DOLOWME: MICROCRYSTAL, 2.5 YR 6/,
~— UGHT BROWN GRAY, VERY HARD, 10
FRACTURES AT 31.6,32.1, 32.2, 32.5— —
33.5, 33.8, 33.8, 35.1, 35.7 DOLOMITE "
321 TO 32.2 FEET FRIABLE, SANDSTONE s

L—

DOLGMIMIC SANDSTONE: VERY FINE GRAIN SANDSTONE

SAND, GRADATIONAL CONTACT WITH IS B
DOLOMITE, VERY HARD 10 YR 8/1 UGHT =0
GRAY—GRAY 10 YR 5/2 GRAY BROWN | =]
ga.s T0 39.6', FRACTURES 36.7', 37.8', -1 15
8.8", 42.4°, 43.8),_ 44, 487 :
! T SANDSTONE: VERY FINE GRAIN SILIGA R 6110
2.5 YR 6/2 UGHT BROWN GRAY, VERY DOLOMITE
HARD B 6.9 AND 7.4 FEET, 10 SANDSTONE ]
— | YR 4/1 DARK GRAY ZONE, SILYSTONE 17
INTERBED BETWEEN 42.6 AND 43.4 FEET: Z
HIGHLY FRIABLE AND WEATHERED, 25 YR [ | [ T
S0 =] 4/2 DARK GRAY BROWN DOLOMTE |~ =] 18
BETWEEN 43.4 AND 44.4 FEET DOLOMMC SANDSTONE —
—1 1| SANDSTONE: VERY FINE GRAINED, 10 YR == 19
6/1 UGHT GRAY TO GRAY v =
AFTER 44.4 FEET SANDSTONE: VERY
— | | INE GRAIN 5 YR 4/1 DARK GRAY, MOD. = 20
HARD, 5 YR 4/1 DARK GRAY 45 T0 Y
48.1 FEET

DOLOMITE 27|10

DOLOMITIC SANDSTONE: VERY FINE GRAIN,

7.5 YR 7/0 UGHT GRAY, VERY HARD,
}}{ HORIZONTAL FRACTURES AT 44.1' 22
SANDY DOLOMITE: VERY FINE GRAIN M
60 —1| 10 YR 8/2 LIGHT BROWN GRAY, VERY 23

HARD, HORTZONTAL FRACTURES AT 49.9°, ——
51.9', 52.7°, 53.5', 53.7°, 45 FRACTURE

LTI T T T LTI TTII]]
J

CONORMSATE GOOR AFTER £3.0° il gigg SuMp ]

DOLOMITE: 10 YR 8/2 LIGHT BROWN ]

GRAY, HIGHLY FRACTURED WITH THIN .

INTERBEDS OF DOLOMMC SILTSTONE 7-5/8

] ANDRSANDSTONE. STRONG CONDENSATE -
000

70 1.0, 650 70 —
SPLIT-SPOON SAMPLER —_: WATER TABLE (TIME BF BORING) JOB NAME/NUMBER MRATHON/QI 029

STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
UNDISTURBED SAMPLE -}~ PENETROMETER (TONS/SG. FT.) BORING NUMBER MW-55 ( BH—8 1)

_WATER TABLE (24 HOURS) NR»  NO RECOVERY
NS NOT SAMPLED DATE DRILLED__ 6/25/91

DRILLING METHOD AIR ROTARY

ROBERTS/SCHORNICK DRILLED BY___ SHB

& ASSOCIATES, INC. LOGGED BY GBR
ENVIngNENTMﬁU%UNguL’(ANTS CHECKED BY B8JS

IR

NORMAN, QKLAHOMA 73072
$405) 321-3895 DRAWN BY: SAR




!
GEOLOG. z M
ot |PEPTH 1 LimHoLocic DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) g < 9 W
ot — o)} VENTED OCGKING STERL
NOTE: SEE BORING RECORD § 83 FOR MORE oL | € w4 CAP ';ROTECGTOR
DETAILED UTHOLOGIC DESCRIPTION W T |J2 3
c %1% |38
S| < |2y . CASING DATUM: 3762.45
o 0 [ nZf s
0 CROUND SURFACE: 3780.3 - WEEP HOLE 0
CLAYEY SLT: 20% CLAY, 80% SLT, 10 YR 5/3, o 1 ]
_] BROWN, DRY, UNCONSOLIDATED, LOW PLASTICITY \ O] RETS[ CONCRETE PAD ]
NS CEMENT /RENTONITE
] \ GROUT MiX —
N
12" STEEL CONDUCTOR CASING ]
80 —TSITy Ay 30% ST, 70% CLAY, 10 YR 573, T
_| BROWN, SOFT, MED. PLASTICITY, MINOR SUBANG 3 14 BOREHOLE —
DOLOMITE GRAVEL TO 1/4 INCH, MINOR DOLCMITE | NS
10%S—F\COBBLES 1O APPROXIMATELY 3 INCHES OLOMTE 4 10 —
DOLOMITE: 10 YR 4/1, DARK GRAY TO 10 YR 3 4" PVC RISER
— 6/1, GRAY-LIGHT GRAY, DRY, HARD, 3 —
—1  VERTICAL FRACTURE BETWEEN 16.2-17.0° 7 he2 —
oW 17.0'
. MODERATELY FRACTURED BELOW 17 8 180 YOLCLAY PURE GOLD .
177 3] GROUT MIX
V-7~ GGLGMITE: WiH INTERBEDS OF SILTY DOLOWITE, | DOLOWITE/ -
10 YR 5/2, GRAYISH BROWN, 10 YR 6/2, LIGHT [SILTY DOLO. 110 |
20 BROWNISH GRAY, AND 10 YR 5/1, GRAY, 20 —
_| ABUNDANT HEMATITE-REPLACED FUSSLT — 7 22.20 |
POSSIBLY GRAPTOUTES OR SPONCESPICULES, SODIUM BENTONITE
—| AFTER 21.0', CHET-UKE CONCOIDAL FRACTURING NR 2450 A é*—— PELLETS ]
25'0__ DOLOMITE: 10 YR 5/2, GRAYISH BROWN, MICRO- | DOLOMITE 12{9.0 o : N
CRYSTALLINE, VERY HARD, HICHLY FRACTURED, L .64 111 .
—] 25 Y 6/2, UGHT BROWNISH GRAY SILT ALONG Z 113 : .020 SLOT 4° PVC SREEN —
, FRACTURES, MINOR IRON OXIDE STAINING v 2 &
6/21/91 30 | ;;}:;.;; 30
32.75' ~—{ STRONG CONDENSATE ODOR IN FRACTURE AT 15 S —
— 32.8' IN FRACTURE 45' FROM VERTICAL — 1} i—— 8 — 20 SILICA SAND PACK
- — 116 | el —
NR r_J:
~—{ STRONG CONDENSATE QDOR IN FRACTURES TO e — —
1 s 18 R |
AFTER 35.6', FRACTURES LARGELY CEMENTED 5 NS oo O
40 =] 38 T 40 —
4.38 |1
4161 _| 4161 Ul i
T.0. 41.61 7-3/8°
GROUNDWATER AT 32.75'
—| 1/8" FLOATING PRODUCT ]
STRONG CONDENSATE ODOR 6,/21/91
] T
50 — 50 =
—~ —
60 60 —
— ]
— —
70 70 —
[Z="1] sPuUT-SPOON SAMPLER T=7 WATER TABLE (TME OF BORING) '
JOB NAME/NUMBER MARATHON/91029.01
[T><]  STANDARD PENETRATION TEST [ LABORATORY TEST LOCATION
[T UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-56 {BH—BZI
—IT——  WATER TABLE (24 HOURS) NR: NO RECOVERY
0 . NS: NOT SAMPLED DATE DRILLED 8/21/81
ORILLING METHOD  SCHRAMM ROTARY/CORE
ROBERTS/SCHORNICK ORILLED BY BOYLES BROS.
& ASSOCIATES, INC. LOGGED BY GHR
BRSNS CHECKED BY__6s
NORMAN, ﬁKLAHgMBA 73072 DRAWN 8Y: ‘§AR PAGE 1 OF \




WELL COMPLETION RECORD

GEOLOG. =z
ONIT OEPTH |  LITHOLOGIC DESCRIPTION 2o WELL COMPLETION DETAIL
(FEET) o< |3 w
O a2
NOTE: SEE BORIG RECORD J 83 FOR MORE ol |2 luwg| 2| ¥ B r
DETAILED UTHOLOGIC DESCRIPTION T I = <
L Li .
: g <3 e T —casig DaTuN: 3787.70
‘ GROUND SURFACE: 3785.6 o FroTRS WEEP HOLE
020 T_sabY ST S T-T < 0
2.1__{\ SANDY DOLOHITE: SANDY | - - - CONCRETE PAD
SANDY DOLOMITE: ,
10.0 CEMENT/BENTONITE
SILTSTONE: SILTSTONE | GROUT MIX
7/18/91 — A
185 8° PVC CONDUCTCR CASN
— 20.0~poroue: DOLOMITE P CTOR CASNG
- 6/17/91— 25— . 25
7 23.52 = 10 5/8" BOREHOLE
380 _T—porouE: DGLOMITE %
= 5
480 otouTE: ggtg"ﬁ i a0
“—{ DALOMITE: o
50 = VOLCLAY PURE GOLD S0
56.0™7 & GROUT MIX
250 T DoLowE: DOLOMITE = o
~— DOLOMITE: DOLOMITE g
65%5'0 ] GYPSUM s 4" PVC RISER
“67.0 AN\GYPSUM: - DOLCMITE -
I\ DoLoMITE: 7| borouite = =
740 | DOLOMITE = 8
75 755 DOLOMITE: DOLOMITE = 75
- | TDoLoMITE: GOLOMITE 2
80.0—otomi: DOLOMITE g
87.0 DOLCMITE i
Sgg-tthLOM‘%' j DOLOMILE
0 "IN DOLOMITE: FSLTSTO
35 NSisTone: /| DOLOMITE
$6.0 N\ DOLOMITE: DOLOMITE
100—| DOLOMITE: 100
1989 1 oo DOLOWITE ~——2
—{ TLMESTONE: UMESTONE [T T
| l‘ I T 1
TJ T T I
1‘;2'8-— UMESTONE, ONESTONE LT
; DOLOMITE: DOLOMITE
125— 125
126.0] UMESTONE: LMESTONE |- ?
] —_
I T
- T T
LLIAL
1490 TEsToE UMESTONETTTT
0 T STeToNE SILTSTONE
148.0 , -
152\ UMESTONE: /—h%ggg},‘,g TrT 149.8 SODIUM BENTONITE 4 5
“s1g | UMESTONE o 152.8 I I
0 4 - T 55.0
1580 LIMESTONE: UMESTONE b L 1 1020 SLOT 4" PVC SCREEN
" 1 UMESTONE: LIMESTONE [%rp "
162.0 :
164,04~ LIMESTONE: T TORE e : - 8 ~ 20 SILICA SAND PACK
166.0 | DOLOMITE: = :
| DOLOMITE: DOLOMITE = o
172.0 : A
- = 17444 [0
175 SANDSTONE: DOLGWITIC SANDSTONE E4d L - SUMP 175

331389

[=""] SPLIT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
[><]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION JOB NAME/NUMBER M4RATHON/91 029.01
]  unDISTUREED SAMPLE -} PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-57 (BH—83)
~T—T—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
= NS: NOT SAMPLED DATE DRILLED 6/25/91
DRILLING METHOD AIR ROTARY
ROBERTS/SCHORNICK DRILLED BY BOYLES BROS.
& ASSOCIATES, INC. LOGGED BY GHR
BRCLTA SORTATS CHEOKED BY___ s
NORMAN, OKLAHOWA. 73072 DRAWN BY: SR PAGE 1 OF 1




BORING RECORD
GEOLOG, z O Sol. an SAMPLE REMARKS
ot |PEFTH Y LimHoLoGIC DESCRIPTION 81 pw x 149 -
FEET 5« | 9
( ) & O —d 2 4 8 10 12 14 18 18 g > BACKOROUND
o=l 8 el W READING:
Gm| T Wlwl s
Cv o | O FE | sou 00 peu
z<| g 12218 w00 e
GROUND SURFACE: 3821.80 20t o =z g €| a i
O ~"TGAYEY SILT: LJGHT BROWN, 7.5 YR 6/3.] WL | 1 0™
—{ 30% CLAY, 8O% SILT, IRM TO LODSE, \ o.6| ac .
FRIABLE, 10X CAUGHE DEPOSITS, DRY 1
- AN 2.0 —
2
— \\ A 0.0! &C -
| \ 40 N
N 3
0.0{ 6C —_
~ 3 SILTSTONE. LiGHT GRAY, 5 YR 71, SILTSTONE . ] 60 5
—{SUGHTLY HARD, FRIABLE, ORY, I : -
WEATHERED AP'PEARANCE, SILICEQUS B 4
— 0.0{ GC —
- ] 5.0 _
S 5 ‘
- . 0.0] ec ]
10 - 10.0 o —
DOLOMITE: SANDY, UGHT GRAY, 5 Y 7/1, |SANDY [ 8
—AND LIGHT BROWNISH GRAY 10 YR 8/2, [DOLOMITE - 0.0| GC -4
VERY SUGHTLY CALCAREQUS, HARD, ORY, A 12.0 !
—|DENSE, SCATTURED HEMATTE ~ S% | [ 3 —
THROUGHOU'T i
~ 0.0] 6¢ 4
s 0.0] 6¢ 1"
% DOLOMITE: 10 YR 8/1, GRAY, VERY HARD,|DOLOMITE ' 18.0 ® ]
—VERY FINE MIC/IOCRYSTALLINE, DENSE, v * —
CHERTY, DRY, “RACTURED INTERVAL FROM 9
~{15,0-15.2', AN 18.2-=16.4, DRY 0.0 6¢ —
18.0 : 18.0 _‘
DOLOMITE: AS ABOVE, wn:aasom—:n Wi TH | DOLOMITE [ 10
_| SANDSTONE "VERY FINE GRAI HonT " 1/SANDSTONE (= ool ec ]
BROWNISH GRAY, 10 YR L/ D PALE o ’
2, —| BROWN, 10 YR 8/3, siLC ods ceuem e 20.0 20—
90_5 _BI._EN.StE —— : "
_| SANDSTONE: FALE BROWN, 10 YR 6/3, [SANDSTONE ... 0.0 -
AND GRAYISH HROWN, 2.5 YR 5/2, R 0| GC
22.0 —] ARGILLACEOUS, MODERATELY SOFT, SILICEOUS 22.9 _
\NCEMENT, DRY POLOMITE 12 ‘
—] DOLOMITE, LIGHT GRAY, VERY FINE CRY= 0.0{ 6C -
_| STALLINE, VERY SLIGHTLY SANDY, 24,0 _ }
SUGHTLY CALC:., 1ROB Evgp gr{1MWRY HARD, 7 13 |
—| DENSE, "RY, INTE TH SAND- ‘
25 TTYSTONE, AS ABOVE, BELOW 26.0° 00| 6c - 25—
7 - 1* ]
- 0.0| 6¢C —
28.0 28.0 N
¥ TTSANDSTUNE: U¥AY, 2.5 YR N6/0, AND  [SANDSTONE| 15
] GRAYISH BROWN, 10 YR 5/2, VERY FINE RN 00| ae .
GRAIN SJGHTLY CALCAREOUS CEMENT, S
30 ——| MOD. CEMENTED, MOD. HARD, SLIGHTLY 30.0 30 —
NFRIABLE, DENSE SANDSTONE | - | r
] SANDSTONE: 1.GHT BROWNISH GRAY, 10 . 20|6C -]
-4 YR 6/2, AND PALE BROWN, 10 YR §/3, DR 32, -
SUGHTLY HARD TO SOFT, VERY FINE : 2 i
—§ GRAIN, VERY SUIGHTLY CALCEREOUS, f 78.0{ ¢ '
PREDOMINATELY SILICEOUS, DRY, MASSIVE} ]
— WEAKLY CEMENTED 2 34.0 _
35 S 3 100 jec (350 35 —
[ SPUT=GPOON SAMPLIR T WATER TABLE (TIME OF BORING)
= ‘ JOB NAME/NUMBER MARATHON/91028.01
=<1 STANDARD PENETRATION TEST | LABORATORY TEST LOCATION
7 onosrumeed sapis 4+ pevemoweTeR (Tows/sa 1)+ | BORING NUMBER ~ BH=-84 (MW-68)
TS WATER TABLE (24 HIVRS) GC:  GRAB COMPOSIT
" DATE DRILLED __8/2%/91
DRILLING METHOD _7-5/8" AIR_HAMMER
v {y
ll' OBE [ /SCHORNICK ORILLED BY _BOYLES BROS,
ASSQCIATES, INC. LOGGED BY GHR
D'V"‘ ¢ T"‘T‘-‘ CHECKED BY BJS
DRAWN 8Y: SAR :‘E I ﬁ Z ‘




BORING RECORD

ROBERTS /SCHORNICK

& ASSOCIATES, INC.

z OWd SO GAS SAMPLE REMARKS
S,EPTLOG' DEPTH | LITHOLOGIC DESCRIPTION 281 e phu x 140
{(FEET) 8« < p 10 12 1¢ 18 18 ('z:
h O CHE BACKIROUND
ok | 8 ¢ 2|3 VM REAOING:
oo} & I g E g "
c % = 8 E 1l s 00 pru
2 5 ool = § W & AR _ 0.0 ppy
GROUND SURFACK: 3821.60 20| o < 21®|o
357 SANDSTONE, AS IBOVE BUT BECOMING  |SANOSTONE].:. - 3 |00]|GC 35
—| VERY POORLY CEMENTED TO UNCON= 38.d -
SOUDATED BELOW 40.0', SILTY |
- 0.0 | GE
38.0
- 5 —1
— 0.0 |G —
— 40.0
40 ~ < 5 40—
7 115.0] 6C —
+2.0 e 420 —
SANOSTONE: LGHT GRAY 7.5 YR N 7/0, | SANGSTONE] .~ .- 7
—§ SUGHTLY QOLOMITE, SIUCEOUS, VERY FINE o181 6e -
ORAIN, MOD. HARD), FRIABLE, DRY o % :
440 - . — | ¢4.0 i
SANDSTONE: LIGHT BROWN, 7.8 YR 8/3, [samostong | ' - )
45 — SILICEOUS, VERY FINE GRAIN, VERY ; 0.0 | 6¢ 45 —
POORLY CEMENDTED, ORY, SILTY o
- 9 —
- 0.0 |G ~
80 L 8.0 -
GRADING TO SANDSTONE: UGHT BROWNISH [SANDSTONEf & - 10
~{ GRAY, 10 YR 8/, VERY FINE GRAIN, 0.0 | oe -
SUGHTLY DOLOMITIC, HARD, ORY, WELL 50.0 _
50 ~—==4 CEMENTED n - 50 s»—
- 1224 6C -
] 52.0 -
7
_ 13,9 6¢ —~
] ‘ 13
—— - 80.0 —_
38 SANDSTONE: BROWN, 7.8 YR 8/3, VERY [SANDSTONE[' . .- i % 53
~{ FINE GRAIN, SILJCIOUS, VERY POORLY S8.04 —
CEMENTED, LOOSE, MOIST, SILTY ' 4
. : 0.0 | 6t -
_ o SA.0 -
15
- 0.0 | oc -
—] 0.0 —
80 T 80
- 0.0 | 6¢ —
_ 62.0 |
77
- 0.0 | GC —‘
- 840 _
18
65 — 0.0 | Ge 65 ===
SANDSTONE: BROWN, 7 YR §/3, VERY FINE| SANDSTONE} .- - ' { T~ 88.0
— GRAIN, SILICEOUS, VERY POORLY CEMENTED A Y : -
LOOSE, MOIST, SILTY, INTERBEDDED WITH \J\ 19
~{ MINOR DOLOMITIC SANDSTONE Py N82.00 GG n
- AA0) —
20
. 0.0 ac -
70 70.0! 70 —d
SPLIT-SPOON SAMPLER TZ""" WATER TABLE (TIME OF BORING)
=] JOB NAME/NUMBER MARATHON/91028.01
STANDARD PENETRATION TENT [ LABORATORY TEST LOGATION
C usbistuaaen saupLe +  PENETROMETER (TONS/3Q. FT) BORING NUMBER  BH-84 (MW-58)
—: WATER TABLE (24 HOUMS) GC: GRAB COMPOSIT

DATE DRILLED __8/20/9)

ORILLING METHOD 7-3/8° AIR_HAMMER

DRILLED BY BOYLES BROS.

LOGGED BY _GHR

CHECKED BY BJS




oW SOIL GAS
G . . r SAMPLE REMARKS
RO [OEPTH | | myc 061 DESCRIPTION - N oo X 149
FE (o) o
{FEET) 9) S| = 2 212 g = DACKGROUND
= Q s 4 < a
a ﬁ I Wig| Y O ReaDiid:
= & 22| S || sow 00
z 5| % 5 o1y 0.0
GROUND SURFACE: 3821.60 59| & z % B Wy e 0.0 peu
70 SANOSTONE: CCHTNUED FROM PREVOUS | SWOSTNE - ™ 2 70 =7
—{ P NI
GE S 4. 0.0 | ¢C T
- S B N 130 »
el \\ 22
- - N48.0] GC —
_ VM 740 __
gepad »
75— A nn |ac 7% —
76.0 DR 78.0 _
DOLOMITE: LIGHY GRAY, 5 YR 8/1, MICRO=| DOLOMITE 24
—~| CRYSTALLINE, CHERT, HARD, DRY 0.0 | ee _
_ 78.0 ]
Vam 2
- 0.0 | ce —
0.0
— Z 0.0 | 6c s
82,0 32.0
*Y "I SANDSTONE: (IGT GRAY, 7.8 YR N 770, |SANOSTONE[ . . 27 7]
—]| VERY FINE GRAIN, SUGHTLY DOLOMITIC, Tl 0.0 | ¢e -]
MODERATELY {A®D, FRIABLE, DRY
84.0 N 84,0 _
SANDSTONE: GRAYISH BROWN, 10 YR 5/2, [SANDSTONE| - © - . 28 .
85 — SOFT, VERY POCKLY CEMENTED, VERY FINE RN 0.0 | ce a5 —
GRAIN, MCIST e
TlacLow B8.0°, SANDSTONE AS ABOVE INTER- 20 7
—{ BEDDED WITH SANDSTONE, 7.5 YR N 7,0, N 0.0 | 6C -
VERY FINE GRAIN, VERY SUGHTLY DOLO— e 88.0
—{ MIMC, MOD. SUUGZOUS CEMENT, FRIABLE, AR %5 : —
THINLY BEDDED SRR
QD T ax 0.0 | 6c m
90 — ™ 90 =
- 47.4| GC 7
— 92.0 _
32
- 0.0 | 6c 1
o4 94, ]
SANDSTONE: DOLOMITIC, G%RAY, 10 YR 8/1, |OLOMMCL = 2 I
] a—] MOD. HARD, VERY FINE GRAIN, MOD. CE-  [SANDSTONE[ -
95 MENTED, CRY ] Y 18.3 | 6¢ i 95 =——
- \ 34
87 ~TooLowITE: GRAVEH BROWN,, 10 YR 5/2, [boLOMITE > 88,1 | GC -
PREDOMINATELY MICROCRYSTALLINE, TRACE / g .
"] PN CRYSTALUNE, SUGHTLY SANDY DOLO— 35
—| MITE, MARD, CENSE, ORY 0.0 | ae -
OOt VA 100.0 100~
1 DOLOMITE; GRAYISH BROWN, 10 YR 572,  IDOLOMITE B
—| MICROCRYSTALLUINE, SOME FN CRYSTALUNE 0.0 | sc
WITH SANCY TEXTURE, HARD, DENSE, DRY, - .
—] VERY SUGHILY CALCAREOUS i - =
— 0.0 | se —
104 z 2 -
GOLOMITE: GRAVISH BROWN, 10 TR 5/2, [UutuMITE hL
o - 0.0 | 6c ros.
105 108 ]
EALIT-EPOON SAMPLER TZT WATER TABLE (TIME OF BORING)
= = JOB NAME/NUMBER MARATHON/91029.01
=] sTanoano poveTRATON TEUT L. LABORATORY TEST LOCATION
T  uNDISTURSED sampis +  PENETROMETER (YONS/SG. #T.) BORING NUMBER BH-84 (W—Ga)
T/ WATER TAGLE (26 HOURS) GC:  GRAB COMPOSIT
- DATE DRILLED _8/29/91
DRILLING METHOD 7=5/8" AR HAMMER
0 {
® ROBERTS/SCHORNICK ORILED BY _BoWEs phes.
& ASSCCIATES, INC. LOGGED BY _GHR
ENviR @‘W TANTS CHECKED BY_Bys
N S 3072 ORAWN BY: _cap pAa o 7




BORING RECORD
z OV 80 CAS SAMPLE REMARKS
GEOLOCIDEPTH | THOLOGIC DESCRIPTION R oo X 140 -
FEET S
(FEET) 8 § : i 5 &- BACKOROUND
Vol & .
a @ T g o g O READNG:
«]D e g % 2| ®| 8 E sou D0 Pru
= o - (W] . g ﬂ [
GROUND SURFACE: 3821.80 e z g A B e
105 ""T2ND BROWN, 0 YR 5,3, MICROCRYSTAL~] DOLOMITELL 38 | 0.0 GC 1057
—{LINE, CHERTY, DIINSE, HARD, DRY, INTER- h N
BEODED WITH SILTSTONE, MINOR DUSKY
—JYELLOWISH GREEW, § GY 5/2, SOFT, 0.0 6¢ —
_|nssue o8 Q
v rri] 7
- 0.0 | 6e —
110
1107 T8ECOMING VERY SILTY DOLOMITE BELOW, . A 10 —
~110.0 - 0.0]6c =
2.0 112.0 _]
SANDY DOLOMITE: LIGHT GRAY, 10 YR |DOLOMITEL. - 2
—{ 6/, COARSELY CRYSTALLINE, DENSE, SANDY P 0.0 | Gc -
HARD, DRY, INTERBEDDED WATH SILT, I
—JUGHT GRAY 10 /R 7/1, VERY SOFT, INTER= [~ 116 —
UNCONSOLIDATEL: POWDERY 1N CUTTINGS, |aenses Il 3
——1 115—=—{0RY wr [ 248.0( 6C 115 —
- . 118
1 roy -
n 78.0] 6¢ =
ya 118
V8.0 OV DOLOMIT: GRAY, 7.5 YR N 6/0, | SANDY P L) =
APPERANCE, HARD, MASSIVE, DRY | oo / g .
120— ey T - 120 —
—~ - L_ 0.0 | GC —
h22 -
= e r'y)
—l e 0.0 | GC | —
124.0 —— Ll 24, -
m D%&‘cﬁ LT SRAY, 19 YR e4yr, DOLOMITE] h)
gt M STALLINE, DENSE, CHERTY, )
12 HARD, DRY, VERY SLIGHTLY SILTY o GC 125 j
- 1280
y T
- 0.0] ¢C i
. 128 -
50
— 0.0} cc -
130 T L0 130 —
-~ - 0.0 ce —
— 132.0)
52 B
u 0.0 | 6c —
h34.0
. 53 "1
135" 50LOMITE. LGHY GRAY, 10 YR 6/1,  |DOLOMITEF T 0.0 ce 135 —
4 MICRO CRYSTALLINE, OENSE, CHERTY, 136.0) .
HARD, DRY, SOME VERY SUGHTLY SILTY 54
= — 0.0 | ac -
138.0 ‘ | -
OOLOMITE, AS AHOVE, INTERBEDDED WITH |OOLOMITE |—— 14
—] SANDSTONE, GRAISH BROWN, 10 YR 5/2] WTH b 0.0l oe _
SOFT, VERY POORLY CEMENTED, DRY INTERBEDOED '
T4C A 1400 4'40 —
=1 UuT~SPOON SANPUR T—=" WATER TABLE (TWE OF BORING)
JOB NAME/NUMBER MARATHON/91029.01
[S5=Z1  STANOARD PENETRATION TEST L. LAsoRATOAY TESY LOGATION
T usbistumaes sawie + reNemoueTR (ows/se. /1) | BORING NUMBER BH-84 (MW-58)
ST WATER TABLE (24 HOURS) GC: GRAB coupoSIT
: DATE DRILLED _6/29/91
- ORILLING METHOD _ 7=8/8" AIR HAMMER
ﬂl’ ROBERTS /SCHORNICK ORILLED BY _BOYLES BROS.
& ASSOCIATES, INC, LOGGED BY _GHR
ENVIRONMINTAL ANTS CHECKED BY _BYS
NORMAR, 3072 ORAWN BY: SAR pacE 4 o 7




BORING RECORD
OW SOIL GAS
X z SAMPLE REMARKS
Sﬁ?TLOG. DEPTH | LiTHOLOGIC DESCRIPTION 221 e pru x 140
= a Q
(FEET) g § : 1 1092 14 18 18 g > EACKOROUND
a B g 2y GVI READING:
=2 % = %8 E sou 0.0 peu
=z o pou L 0,0
GROUND SURFACE: 3821.60 Sd Q z g €| Q| M =—r
140 140 —
(CONTINUED FROM PREVICUS PAGE) DOLOMITE | 58 00 | 6 0
142.0 142.0 _
SANDY DOLOMITE: LIGHT BROWNISH GRAY| SANDY [7-— Y]
— 10 YR /2, VERY FINE CRYSTALLINE,  |pDOLOMITE[ 0.0 lec .
SUGHTLY SILTY, DENSE, HARD, DRY D4 ' "
e ) n
145 T 0.0 | GC 145=—1
— . 1480 -
—— 69
— — 0.0 | GC -
. : 148 |
e a0 ,
— — 0.0 |6C -
15077 SANDY DOLOMITE, AS ABOVE, GRADING —— o = 150 =
—{ TO GRAY, 7.5 YR N 6/0, HARD, DRY, Z= 0.0 | 6c ]
] MASSIVE, DENSE — :
1520 _]
— 82
— S 0.0 | 6C —
T 154.0 -
] s 83 N
155 i 0.0 [GC 15 =
i 158.0 | -
] e 64
— 0.0 l6c -
- i 1580 N
—— 635
qll» . e 0.0 | GC -
e 180.0 —
160—— —— M 160
- oy 14| 6¢ -
_ — 162.0 —
87
. - 1.4 |6GC =
164.0- A 184.0 _‘
SILTSTONE: WHITE 10 YR 8/2, TO PINK~ SILTSTONE! ' = &8
— 185—1ISH WHITE 7.5 YR 3/2, INTERREDDED WH 28| aC 165 =
WITH DOLOMITE, VERY FINE CRYSTALLINE, | meeenen 188.0
— DENSE, HARD, SILTITONE, VERY POORLY N : ~
__| CEMENTED, POWDERY IN SAMPLES, LoOSE{0OLOMITE] ~ 89
DRY, CALCEREOUS WITH INCREASING L 0.0 | 6¢C -]
_| OOLOMITE GELOW 148.0° i 188.0
-7 70 7
™ L 0.0 | 6C —
170 — = 170.0 190 =—
- 1.4 ]6¢
172, C 1729 -
DOLOMITE: LIGHT BROWNISH GRAY, 10 YR[DOLOMITE |« - - -4 72
— 6/2, VERY FINE CRYSTALLINE 70 MICRO~|&  [===® 0.0 |cC —
CRYSTALLINE, DENSE, HARD, DRY, INTER~|SANDY [~ 1740
=] BEDDED WITH SCME DOLOMITE, SANDY, {OOLOMITERZ - 73 4
" VERY PALE BROWN. 10 YR 7/3, POORLY a 0.0l6c 173
175 — : 175 —
=]  SPUT=SPOON SAMPLER T WATER TABLE (TIME OF BORING)

- JOB NAME/NUMBER MARATH é ,
== sTANDARD PENETRATION T:ST L. LABORATORY TEST LOCATION A ON/81028.01
[T UNDISTUNSED SANPLE 4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER BH-84 (MW-58)
STIm WATER TABLE (2¢ HOURY) oG GRAD CouPcIT

) DATE DRILLED _ 6/30/81
DRILUNG METHOD _ 7-5/8" AIR_HAMMER
1]) EOBERTS/SCHORNICK AR oY sonES anos
& ASSOCIATES, INC. LOGGED BY GHR
Ry, TS CHECKED BY_BJS
NORMAN, (KLIHOMA | 73072 BRAWN BY: SAR pAGE 5 of 7




BORING RECQRD
GEOLOG. ‘ z oW Sol aAs SAMPLE REMARKS
SEOLOGIDEPTH | |1Tr0L.0GIC DESCRIPTION R oo x 140
FEET 5 S @
( ) 8 8 = 2 4 8 16 16 3 2| > BACKOROUND
o o B x
) = gl Y OWM READING:
w 0 I Gl
=214 31 %18 | s 00 v
% g % % ; l&) E AR _Q0  peu
175 | GROUND_SURFACK: 3821.80 B e +75
OLOMITEL 2 —
| CONTINUED FROM PREVIOUS PAGE ~ POLOMITE[ 7~ 73 l0.0 |oc 12
ANDY . 74
— POLOMITE s 0.0 | 6o —
— 128.0 —
7 7
— s 0_0 GC —
180'_J .... = 180.0, 180 us—
- 0.0 | &c —
. : 1820 —
—, 77
- 0.0 GC -
- = 184.0 ]
..... 78
185 — — 1.4 | 6C 1845 —
108.0
3 7s T
- == 0.0 | 6€ —
_ 188.0 _
e ac
- EYLY 0.0 {6C v
N N < = 89. 190 —
. m— 0.0 | 6¢ —
192.0 = 192.9 —
' DOLOMITE: UIGHT GRAY, & YR 8/1, MICRO- DOLOMITE a2
—{ CRYSTALUNE, GHIRTY, DENSE, MASSIVE. 0.0 | cc -
HARD, PRY - o0
- .
L g
195 — 0.0 | GC 195 -
N 196.0
7 7 n
— 0.0 rla} —1
wea_ |l , 198.0
oM TMESTINE PIRR, . 7,5 YR 8/3, poLOMIMCHT 85 N
AND PINKISH GRAY, 7.8 YR 7/2, SOFT,  RIMESTONE ol 6¢
T} MED. HARD, CHALKY, FINE e&vsm’;tgtc, p 28 1
ORY, HYDRCOCARBON DDOR IN SAM - 200.0 200 —
200 #85 — a8 0
- ~ 2.0 6¢ —
202.0 £ 202 -
LIMESTONE: WHITE. 10 YR 8/2, SOFT, LIMESTONE [ a7
ARGILLACEOUS, VERY CHALKY WITH FAIR 2.8 | 6o —
HYDROCARBON ODOR IN SAMPLE $88 1 i 04t
- —
205™JUMESTONE: S ABOVE, AND VERY SANDY |UNESTONE|. . L. 280.0| 6C 205 —
_|UMESTONE, VERY PALE BROWN, 10 YR 873 saNoy [T %~ 2080 _
AND WHITE 10 YR 13/2, FAIR HYDROCAREON T )
207.0 —]DDOR, MOD. CONSOLIDATED, VERY SLIGHTLY =~ | 4 245.0 6¢ —
MOIST /| sANoSTONE R .- -~ ) 2080
—| SANDSTONE: LIGAT BROWNISH GRAY, 10 'R [ Pr‘m ~
8/2, DOLOMITE, VERY POORLY CEMENTED, REEEE I 90
—{ MEDIUM GRAINED, $OME FINE CRAINED, SR I 29.5] ¢ -
POORLY GRADED, ANGULAR RER 2100
210~ ' . 210 —
== sPUT=9r0OK SAMRLEN T T WATER TADLE (TIME OF BORING)
= JOB NAME/NUMBER MARATHON/91029.01
[S==Z]  STANOARD PENETRATION TEST L. LABORATORY TEST LOCATION
T2 UNDISTURSED SAMPLE +  PENETROMETER (ToMS/sq. FT.) BORING NUMBER BH-84 M—58)
Too=T WATER TAGLE (2¢ HOURS) Q0 GRAB CONPOSIT
- DATE DRILLED _6/30/81
v DRILLING METHOD _7-5/8" AIR_HAMMER
ROBERTS/SCHORNICK DRILLED BY BOYLES BROS.
& ASSCCIATES, INC. LOCGED Y GHR
NG ANTE CHECKED BY BUS
NORMAN, 73072 DRAWN BY: SAR PAGE 6 of 7
S = =




BORING RECORD

z oW 0K aAS SAMPLE REMARKS
SSrO%|DEPTH | LiTHOLOGIC DESCRIPTION - pou x 140
FEET) 2 g S 91314 YCJ]I_' 2 o BAGKOROUND
8
o] @ gl < é OVM REAONG:
23|z Q¥ = 0
g g S = 8 sou 9.0 ppm
- g & 2| | Y B ae 00 reu
GROUND SURFACE: 3821.80 2iz2ix|8 R
210 ™" T RERMAEABLE 5ATURATED, NO SANSTONE|. - o 210 =
_] nyomocameon coor pETECTED BREN 205 cc -
] 212, _
92
- 10 |ee —
_ 214.0) -
83
215 0.0 |oC 215~
216.0
26.0 “T¥o. 2180 N
200"‘] 220
- .
— —
»
2285 — 225 —
- —
230 230
] -
235 238%™
240 240
— —
7 T
245 245—
SPLIT-SPOON SAMPLER TZT— WATER TABLE (TIME OF BOAING,
L= = " | JoB NAME/NUMBER MARATHON/91029.01
T=<01  sTANbarD PONTTRATION TENT L_ LABORATORY TEST LOCATION
L] UNCISTURBED SAMPLE <  PENETROMETER (TONS/$3. F1.) BORING NUMBER BH-84 (MW-58)
TIITT  WATER TABLE (26 MOUNS) GG GRAB COMPORT
- DATE ORILLED _8/30/91
AR _HAMMER

ROBERTS /SCHORNICK
& ASSOEIATES INC.,
i

Y e

DRILUNG METHOD 7-56/8°

ORILLED B8Y BOWVLES BROS.

LOGGED BY GHR

CHECKED 8Y _8JS




GEOLOG. z ‘
UEIIT DEPTH | LITHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL i
m (FEET) o< | S w |
NOTE: SEE BORING RECORD 85 FOR MORE 210 2| 3 [ wm LOCKING STEEL ‘
DETAILED LITHOLOGIC DESCRIPTION. N N R S cAP PROTECTOR
D W o laoxl >
L ] .
z é g E S [ casiNG DATUM: 381959
o GROUND SURFACE: 3816.60 = 7T EEP HOLE |
CLAYEY SILT: ML T 1 A 0 — ‘
>0 T votowe: DOLOMITE CONCRETE PAD |
o0 I s SLTSTONE [, |—— CEMENT BENTONITE
' —J T SANDSTONE: SANDSTONE] =7+ & GROUT MiX -
12.3_ SGLOWTE: DOLOWETE % —8" ;éxg_] \g:éJNDUCTCR -
) S ONE SILTY: SANDSTONE( -F.5.1 & <
| SANDSTONE SILTY: st 3 :E:i: E ——10 5/8° BOREHOLE -
30.0 bl g
30320 1_SANDSTONE: SANDSTONE S 2] = 30 ‘
_| "DOLOMITE SANDSTONE: DOL/SS b= | |
- !
| A B |
e VOLCLAY PURE
4.0 SANDSTONEZ——=] & GOLD GROUT MIX
45 01_SANDSTONE: DL /ss ] © —
DOLOMITE SANDSTONE: e i
7 i 2 7
S
60 — @ 60 T
_ o _
740 4 -
CHERTY DOLOMETE: DOLOMITE
790" 0 HITE SANDSTONE: oL/ b
89T smwsione SANDSTONE[, - ]
90 —] DOLOMITE SANDSTONE: DOL/SS |- +* PV RISER 90 —
1388 CHERTY DOLOMITE; DOLOMITE ~
"0 T CHERTY DOLOMITE: DOLOMITE _
m - 7 1
100 T—goromrTE: DOLOMITE
118.0 T=5GIOMITE SANDSTONE: DOL/SS  |eset
120— L 120
122.0 | DOLOMITE: BOLOMITE
1289 T shoY poLouTE: SENDY D0L
~ "DOLOMITE SANDSTONE: poL/ss | -
1355 _ T oroMe: DOLOWITE ]
1918 _ T DoLoMITE SANDSTONE: ERE s |
150— cornr 150 —
152.0 | DOLOMITE: DOLOMITE
- — SODIUM BENTOMITE 7
180— = PELLETS 180 —
191 190.0 | .020 SLOT PVC SCREEN
| 192,0 | DOLONITE DHESTONE oL JUNE : SAND PACK T
7/4/9 194.0 ]\ DOLOMITE: s I th 8 — 20 SILCA SAND PA
201.5 ] LMESTONE UNESTONE |- 207.61 Faile 7
204.0 ._|_SANDY DOLOMITE: gngTDgNLE B R 4 _
R - F e IS I 3
20 N\ SANDS TONE; [ SANDSTONE | 208.3 Lt SuwP
21022801\ SANDSTONE: N 7-5/8" 210 —
T0 208' FEET W,/L 1 HR. AFTER DRILLNG 191 FEET, 0.9 FEET OF FLOATING PRODUCT ]
L JOB NAME/NUMBER MARATHON
[C"="]  CME CONTINUOUS AUGER SAMPLER —_=- WATER TABLE (TIME OF BORINC)
[S]  STANDARD PENETRATION TEST LABORATORY TEST LOCATION BORING _NUMBER MH-59 (BH—85)
q]lb| ]  unoisTuRseD sawpe -+ PENETROMETER (ToNS/s0. FT.) )
——=——  WATER TABLE (24 HOURS) NR:  NO RECOVERY DATE DRILLED 7/5/91
- NS: NOT SAMPLED
DRILLUNG METHOD AR ROTARY 10 5/8°
ROBERTS /SCHORNICK DRILLED BY BOYLES BROS.
& ASSOCIATES, INC, LOGGED BY WEP
RO V- ROBINSON > CHECKED BY BJS
NORMAN, OKLAHOMA 73072 DRAWN BY: BDR PaE 1 oF 1




WELL COMPLETION RECORD

GEOLOG. =z
UE“TL C.|DEPTH | LiTHOLOGIC DESCRIPTION L2 o WELL COMPLETION DETAIL
(FEET) . '8_ < ] W
NOTE: SEE BORING RECORD § 86 FOR MORE Al | O |ux = | VENTED LOCKING STEEL
DETAILED LITHOLOGIC DESCRIPTION as | T |YUS CAP PROTECTOR
Te|la|ax -
% g 21z Bl 7 CASING DATUM: 3815.28
GROUND SURFACE: 381210 . © (=) FTEsms WEEP HOLE .
0 75 < GAey SLT: s 2. ]
. : 5
DOLOMITE: DOLOMITE CONCRETE PAD |
90 T OOLGWITIC SANDSTONE: SANDSTONE ek CEMENT/BENTONITE
15.0~3 - == GROUT MIX _
19.0_|—oNOSTONE: SANDSTONE |- - - 8" SCH 40 PVC FLUSH THREAD
DOLOMITIC SANDSTONE: SANDSTONE e CONDUCTOR CASING —
T SANSTOE. [ SATSTONE [~ 2.6 14" BOREHOLE —
33 SILTSTONE: ki
45 ]
33 5.0 ]\ DOLOMITE: V/mi e 35
40.0 "\ DOLOMITIC_SANDSTONE: SANDSTONE - —
45.0 - 3 VOLCLAY PURE GOLD
DOLOMITE: SANDSTONE = GROUT MiX
49.5 —\\DOLOMITIC SANGTONE: = = a —
50.5 "N\ SANDSTONE: /| SANDSTONE [ - - g
59,0 \COLOMITIC SANDSTONE: e 3 7
- SANDSTONE: SANDSTONE s a N
DOLOMITIC SANDSTONE: = %
SARDSTONE L —]
7072;7.:0: SANDSTONE: SR | 2 70
77.5 =1 \DOLOMITIC SANDSTONE: DgLo“'TE 5] -
8.0 \.SANDY DOLOMITE: SO t—= |2
—1 \SANDY DOLOMITE: i 3 4" SCH 40 PVC —
| 'SANDSTONE: : e FLUSH THREAD RISER ]
%350 T SANDY DOLOMITE: [-DOLWTE g
S oLoTE: DOLOMITE g |
100.0 " 1 : &
DOLOMITE: DOLOMITE a
105— & 105 —
1080 T 53NDY DOLOMITE: DOLOMITE P ]
8.0 T 53loMITIC SANDSTORE: SANDSTONE |2 _
1210 T Horowe: DOLOMITE
11?3 SANDY DOLOMITE: DOLOMITE
*Y T TOLOMITIC SANDSTONE: SANDSTONE —
137.0
O |SANDY DOLOWITE: BOLOMITE —
114450 | SANDY DOLOMITE: DOLOMITE 140
"Y I DOLOMITIC SANDSTONE: SANDSTONE -]
] e 16563 § SODIUM BENTOMITE
169.0 SILTSTONE & 1
170.0 TNSILISTONE: DOLOMITE
175 SANDY DOLOMITE: 175
712/91 176.0 |  DOLOMITE: DOLOMITE
e | 020 SLOT 4" PVC -
-L_ 1855 *N_SANDSTONE: MDOLOMITE == SCH 40 FLUSH THREAD |
- 1 DOLOMITE: SCREEN
_ L8 — 20 SIICA SAND PACK
203.0 T DOLOMITIC SANDSTONE: SANDSTONE |- - .-+ - 7]
7 210.0° e 210
== 2107 saosTonE SANDSTONE |-+~ - |
2200 1 . Sump
__| BORING TERMINATED AT 220.0 -
245— 245 —
=71  SPUT-SPOON SAMPLER T—"-T" WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029.01
[><]  STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
[  UNDISTURBED SAMPLE -} PENETROMETER (TONS/SG. FT.) BORING NUMBER MF—60 (BH_Qb‘)
/" WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS:  NOT SAMPLED DATE DRILLED 7/12/9
DRILLING METHOD AR HAMMER
ROBER TS/ SCHORNICK DRILLED BY BOYLES BROS.
& ASSOCIATES, INC. LOGGED BY ML
ENVIRONM T.
N . N%No(,;*} Canser ;N;S CHECKED BY BJS
N o S a5 12072 DRAWN BY: SAR PAGE_1_OF 1




GEOLOG. =z
onir - |PEPTH | LTHOLOGIC DESCRIPTION L5 WELL COMPLETION DETAIL
(FEET) o= |3 L
m NOTE: SEE BORING RECORD § 83 FOR MORE Akl o |u® 3 | venr LOCKING STEEL ‘
DETAILED LITHOLOGIC DESCRIPTION R A P PROTECTCR
0 o |axl >
z S| 2 128 . CASING DATUM: 3815.97
50| ¢ |uz| &
( —[CROUND SURFACE: 381360 R WEEP HOLE 0 —
| CLAvEY s N \k)\ 1 b CONCRETE PAD |
35 | 2
saNDSTONE: | 7]
SAND— .. 3 -
- STONE L0000 R CEMENT/BENTONITE
e T A § GROUT MIX _
N R - EE— LAY 5
10 - SANDY DOLOMITE: SANDY [ — 10 —
----- 6
. DOLO. [ {| & PVC CONDUCTCR |
o oo L by - —— CASING
— SANDSTONE: SAND— |+« —]
STONE 7.0 ]
170 1 S |10 5/8" BOREHOLE n
_| DOLOMITE — SANDY DOLOMME: boLo. & %4 ; -
SANDY |- 10
20 — DOLO. o 20 —
21.0
— SANDSTONE: —
_| SAND— .
STONE
30 SANDSTONE: 4 PVC RISER 30
T VOLCLAY PURE GOLD
‘]l]b N CROUT MIX _
i 39.26F
40 - /_ SODIUM BENTONITE 40
1 4 484 V' PELLETS ]
45.49 ] R .
—_— ] 44.93.:_:, - =1 8-20 SILICA SAND PACK | ‘
1 .020 SLOT PVC SCREEN -]
S0 50 —
53.0 - -
-~
i ] 8507 - g suwe i
56.0 56.0 -
BORING TERMINATED AT 56.0°
I . 7-5/8" ]
——J NOTE: -
60 JSEE LOG BH-87 FOR MORE IN-DEPTH ' 60
DESCRIPTION. .
SPLIT-SPOON SAMPLER T2 WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[><] STANDARD PENETRATION TEST L LABORATORY TEST LOCATION
"]  UNDISTURBED SAMPLE - PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW—61 (BH-87)
"= WATER TABLE (24 HOURS) NR:  NO RECOVERY ‘
m - NS: NOT SAMPLED DATE DRILLED 7/12/91
DRILLING METHOD AIR_HAMMER -
ROBERTS/SCHORNICK DRILLED BY _BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED BY _ MJL
ENVIROMMENTAL CONSULTANTS CHECKED BY_BJS
NORMAN, QRLAHOMA 5 72072 DRAWN BY: _SAR pace 1 oF 1




WELL COMPLETION -RECORD

GEOLOG. z
ot |PEPTH L LTHOLOGIC DESCRIPTION L8| o WELL COMPLETION DETAIL
(FEET) o< | S W
216 2| 3 [ LOCKING STEEL
S5 T |43 = CAP PROTECTOR
T |n |lax) >
=< | < |[ZSH] . CASING DATUM: 3815.96
< e <C =
D 0 (&) nZ|
0 GROUND SURFACE: =-WEEP HOLE 0
T.U 1 CLAYEY SILT: MC <TFT -
ISANDSTONE Hssw/ E— CONCRETE PAD
9.0 | - DOLO. Z 2. -
: DOLOMITE: TOLOW
15.0" FexSTONE: SOY.Dolo —
: SS Wo/
3.6 SOY.DOLOL —
’ ] SANDSTONE: SANDSTONE
CEMENT BENTONTE -
. GROUT MiX
35 SANDSTONE: SANDSTONE : 35
. B 8 PVC CONDUCTOR 1
- CASING ]
B 10 5/8 BORHOLE
70 SANDSTONE: SANDSTONE - 70
77.0 o -]
83.0 SANDY DOLOMITE: SDY.DOLO —
| SANDSTONE: SANDSTONE[ """ ]
95.0 -
‘o ﬁ DOLOMITE SANDSTONE: DOLO.SS —
108 SANDY DOLOMITE: SDY.DOLOfrmonn i 105—
1??& DOLOMITIC_SANDSTONE: DOLO.SS [~ 4 PVC RISER
| SANDSTONE: SANDSTONE ]
122.0 I5ANGY DolowTE: i
— SOY.DOLO _
"1 S oToMIC SANDSTONE |
’ poLo.ss i
W 40—
F4 o | SANDY DOLOMITE: SDY.DOLO
149°0 RDOLOMITIC_SANDSTONE: 150055 = -
__| SANDSTONE: SANDSTONE| -’ R
— 168.2 - ]
171.0 'SOTOMITIC SANDSTONE: 171164 SODYM BENTONITE
175 S FUNUR 173.5) e 175—
poLo.ss frmi] —
185.0] e N 7]
187.0 [ SANDSTONE; ,— - 21 8-20 SILICA SAND PACK
SANDY DOLOMITE: 1
- SOY.DOLO ~H—.020 SLOT PVC SCREEN -]
206.0) SANDSTONE: SANDSTONE| . 212.7)-" Y i
210, ' 21333 B2 suup 210
— BORING TERMINATED AT 214.0° 214.0 —
— 7 5/8 -]
NOTE:
— SEE LOG BH—87A FOR MORE -
IN-DEPTH DESCRIPTION.
245 245
[C="] sPuT-sPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
=]  STANDARD PENETRATION TEST L. LABORATORY TEST LOCATION
[T ] UNDISTURBED SAMPLE -+ PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-614 (EH—E?A)
—IIT—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
NS: NOT SAMPLED DATE DRILLED 7/15/91
DRILLING METHOD AIR HAMMER
ROBERTS /SCHORNICK ORILLED BY _BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED BY _ MJL
ENVRONMENTAL CONSULTANTS CHECKED BY_BJS
NORMAN, QKLAHOMA 5 73072 DRAWN BY: _SAR pace 1 oF 1

22123895




GEOLOG. &
onT - |PEPTH | LITHOLOGIC DESCRIPTION 2o WELL COMPLETION DETAIL
(FEET) 3s 1S w
NOTE: SEE BORING RECORD # 83 FOR MORE Ak |0 |uT 2| Pm LOCKING STEEL
(]I' DETAILED LITHOLOGIC DESCRIPTION o @ T |Z z1 £ CAP, PROTECTOR
R CASING DATUM:  3819.90
50| S |nz| &
GROUND SURFACE: 3817.00 =50 WEEP HOLE
O G RCLAYEY SILT: T MC v SN 0™
8.0 — CHERTY DOLOMITE: ICRT.DOLO.[( ( o CONCRETE PAD |
) SICTSTONE _CHERTY DOLOMITE: ——CR].DOLC
183 ReHERTY DOLOMITE: ertBoro = o DENTONITE |
DOLOMMC SILTSTONE: o0, ==
_ SITSTONE] 12 PVC CONDUCTOR ]
22.0 !
‘¥ ["SANDSTONE: s e CASING
30.07] A 14" BOREHOLE —
534._0 SANDSTONE: SS e A
35,50 | SANDSTONE: <5 55—
42.0—h SANDSTONE; ; 33 ]
SANDSTONE: ss VOLCLAY PURE GOLD
50.0— GROUT MX —
52.0 QNE _§§ e
54,0 SAl ONE: >
SANDSTONE: ss T
®50 I ERTy DoLowTE | 3
YO ITE: cRrT.00L0. [ [L_L —
728 [ OOIOMIC SANDSTORE———————ID010.55 —~ 10
77.0— DOLOMITIC_SANDSTONE: [00L0.88 & —
OOLOMITIC SANDSTONE. e
— DOLOSS (4 _ |
> A |
et e o s — |
929 | CHERTY DOLOMITE: CRT.DOLO-
100.5]_CHERT: CHERT |2 .~
105 oo MITE: CRTBOLOH—F 135 —
06.0[ CHERTY DOLOMITE: T 4 PVC RISER
' 14T CRT.DOLO. R _ ‘
116.0 FDOLOMITIC _SANDSTONE: prmm— o] Koo\ e 2
“- CHERTY DOLOMITE: CRT.00LO. R -
;gg-_g_ BOLOMITIC SANDSTONE: DoLo.SS T _
«]’ 136.0 | SANDSTONE & CHERTY DOLOMITE: _ ———5/CTD0U"* -
CHERTY DOLOMITE: cRT.00L0. <
A" | e
RED TT50loMMIC SANDSTONE: boLoSs oo 2
150.0 | ]
154 G| QOLOMITIC_SANDSTONE: BOTOSS oo™ ]
" | CHERTY DOLOMITE: CRT.DOLO.IT
162.0 [ DOTOMITIC_SANDSTONE: r— o WSS 7 .
—{ DOLOMITIC SANDSTONE: 00L0.SS barmtrr 1.0 : ' —
174.0 171 V-]~ SCDIUM BENTONITE
U8B ~{ CRERTY DOLOMITE: . — 174.51 PELLETS B
CRT.DOLO.[? 177.0]". .}
184.0 - e A o -
w001 DOLOMITIC SANDSTONE: DOLO.SS (L | 1.~ 8-20 SIUCA SAND PACK
190. -
CHERTY DOLOMITE: - | |
198.6+ CRT.DOLO. [T = 020 SLOT PVC SCREEN —
3348 FermTr T RS
SR Yoil LR {) A rl—_—c - 1. ]
2040 R DOLOMITE: CRT.DOLO. BE=R L
210, 17 of SANDSTONE: T S oy 21D
— ss L R AN I AN —
223.0 AR 222.§ b SUMP
BORING TERMINATED AT 223.0° -
“notE: N
—|SEE LOG BH—88 FOR MORE —
IN—DEPTH DESCRIPTION.
28 265
[C="] sPUT-SPOON SAMPLER T WATER TABLE (TIME OF BORING)
JOB NAME/NUMBER MARATHON/91029
[=<] STANGARD PENETRATION TEST | LABORATORY TEST LOCATION
]  UNDISTURBED SAMPLE <4 PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-62 (BH-88)
—I""—  WATER TABLE (24 HOURS) NR:  NO RECOVERY
- NS: NOT SAMPLED DATE DRILLED 7/24/91
DRILLING METHOD AIR HAMMER
ROBER TS/ SCHORNICK DRILLED BY _BOYLES BROTHERS
& ASSQCIATES, INC. LOGGED BY _ PHC
A CHEOKED BY_BiS
NORMAN, mgm 73072 DRAWN BY: _SAR pace_ 1 o 1




GEOLOG. z
onit - [PEPTH 1 LiTHOLOGIC DESCRIPTION 8o WELL COMPLETION DETAIL
(FEET) S S 9 W
m NOTE: SEE BORING RECORD # 83 FOR MORE c|lo |lu< 3 | venmp LOCKING STEEL
DETAILED LITHOLOGIC DESCRIPTION Q& | T |= > < CAP PROTECTOR
TR a Q.
LEL < < <z( T CASING DATUM: 3824.49
z| &
GROUND SURFACE: 3823.30 20 o jn=)e & TP meen WEEP HOLE
0 3 nE) B 7 0~
GRAVELLY COBBLEY SILT: st [l 20 CONCRETE PAD |
] 5500 14" BOREHOLE
12.0 - = 12" STEEL CONDUCTYOR ‘
—[CHERTY DOLOMITE: a7 0oL0. e CASING - ‘
20.0_| B .
24.0 | CHERTY DOLOMITE: ICRT.DOLO 73—~ ./gg'éﬁrwamomm
24.5_ ) SANDSTONE: [~ FANDSTONE |
DOLOMITE: 3
35 bolo.  Fr 10 5/8" BOREHOLE SO |
] ey 8' CONDUCTOR CASING |
7 T N
64.0 [SANDSTONE: SANDSTONE | . VOLCLAY GOLD PURE
..... GROUT MIX ]
- 1} 70
76.0_| I ]
DOLOMITE:
] DOLO. n
SB'O_EANDSTONE: KANDSTONE [.7.7.. " ]
Se 5[ DoTomITE: OO, L7 -]
‘0 I'SANDSTONE: SANDSTONE ...
103580 - ————— 4" PVC RISER 105
_[ootomiTe: 7 ]
] 14 _
® | e :
. - ]
LY
140 = poLo. 140
] i _
3
_ y — 1
2 !
7 }?8} - SODIUM BENTONITE 7
QAT PELLETS
175 174200, 175
185.77 |
— 187.0 |- WU~ 8-20 SILCA SAND PACK
“~ SANDSTONE: SANDSTONE R RE
] ol 020 SLOT PVC SCREEN ]
20&0 N
= égg;g BOLOMITE: boto. | S |
21 SANDSTONE: SANDSTONE |- - - - S 210
210 O e ANDY DOLOMITE DOLO. fimi AL
.01 : : 188 N
2200 5200 SUMP
BORING TERMINATED AT 220.0' N
] 7-5/8 -]
NOTE:
—SEE LOG BH—83 FOR MORE -]
IN—DEPTH DESCRIPTION.
245 2457
—— SPUT-SPOON SAMPLER T— =" WATER TABLE (TIME OF BORING)
- JOB NAME/NUMBER MARATHON/91029
[5><]  STANDARD PENETRATON TEST | LABORATORY TEST LOCATION
[ 1  uNDISTURBED SAMPLE —- PENETROMETER (TONS/SQ. FT.) BORING NUMBER MW-63 (BH""BQ)
T WATER TABLE (24 HOURS NR:  NO RECOVERY
ﬂ]l» - ( ) NS: NOT SAMPLED DATE DRILLED 7/20/91 10 7/30/91
DRILUNG METHOD AIR HAMMER
ROBER TS/ SCHORNICK DRILLED BY _BOYLES BROTHERS
& ASSOCIATES, INC. LOGGED BY _ MJL
suU
GHECKED BY_8J5
NoRMAN, QKLAHOWA 73072 ORAWN BY:  SAR pacE 1 oF 1




GEOLOG. =z
onit - [PEPTH [ UTHOLOGIC DESCRIPTION S o WELL COMPLETION DETAIL
(FEET) S < |9 w
m NOTE: 2lo |, 22 [wm LOCKING STEEL
SEE BORING RECORD #90 FOR MORE DETAILED A = PROTECTOR
UTHOLOGIC DESCRIPTION cwla (el > !
<212 L . CASING DATUM: 3798,57
5 O zZ| ;
GROUND SURFACE: 37961 e jn=1: [E7Ty WEEP HOLE
0270 J_SILTY_SANDY LOAM: L S < 0 ]
| SANDSTONE: SANDSTONE | .- - CONCRETE PAD B
100 L —— CEMENT BENTONITE
120 —_SANDSTONE: s GROUT MiX —]
oI\ SANDSTONE: SANDSTONE |-
in - | SXNISTORE .
180 = S::gg'{g:g /T eRnSToNE 8" PVC CONDUCTOR CASING —
s - R 10 5/8" BOREHOLE —
2.0 A\ SANDSTONE: SISO
30 2L \SANDSTONE /CHERT: - SANDSTONE 10
SANDSTONE /DOLOMITE: s
36.0—] \SANDSTONE: e —
10,0 J\SANDSTONE: SANDSTONE | . . 400
—\DOLOMITIC SANCSTONE: SANDSTONE [~ - -
SANDSTONE: . -
500 VOLCLAY PURE GOLD
SANDSTONE: SANDSTONE GROUT MIX
59.0 R
60 =] DOLOMITIC CHERT: voowne = = 60 —
64.0 CHERT X
** ~ SANDY DOLOMITE: v — -]
70.0 —Z
—{ SANDSTONE: SANDSTONE [~ - -~ —
. 4° PVC RISER
810 - N
I DoLOMITE: DOLOMITE [ _
7
90 > 80 —
m 12.0
— DOLOMITIC LIMESTONE: poLoMmc — —
120 120 —
125.0 o -
UMESTONE: LMESTONE & -
130.0 L
125K TOLOMITIC LIMESTONE: [ UMESTONE === —
SANDSTONE: SANDSTONE
14,0 SANDSTONE — —
1460 - SANDSTONE: Tt
15 0rerrf_ DOLOMITIC LIVESTONE; LIMESTONE | 7 1 SODIUM BENTOMITE 150 —
1510 T SANDSTONE; SANDSTONE | - n A [ES PELLETS
160.0 e :
—]DOLOMITC LIMESTONE: ooLoMme = " —
LIMESTONE LI —— .020 SLOT PVC SCREEN
p—— { e -
] 1 )
— "1 8 - 20 SILICA SAND PACK
180 L : 180 —
— 1 -
1
— i ]
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