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Mid-Continent Region 
Production United States 

Marathon 
Oil Company 

P.O. Box 552 
Midland, Texas 79702 
Telephone 915/682-1626 

Augus t 22 , 1991 

Mr. Francis Cherry, J r . 
D i s t r i c t Manager 
Bureau of Land Management 
Roswell D i s t r i c t 
P. O. Box 1397 

Roswell, New Mexico 88202-1397 

Dear Mr. Cherry: 
Please f i n d attached the summary r e p o r t requested i n 
your J u l y 5, 1991 l e t t e r . A l l requested data i s i n c l u d 
ed. With regard t o the r i s k assessment a n a l y s i s , we 
have i d e n t i f i e d p o t e n t i a l c o n t r a c t o r s having the 
c a p a b i l i t y t o complete such a study. We have 
subsequently received b i d proposals from f o u r of them. 
At t h i s time, we have narrowed the p o t e n t i a l companies 
t o two and need t o resolve some questions p r i o r t o 
committing t o the work. However, we do plan on 
committing t o a company t o perform the r i s k assessment 
a n a l y s i s by August 30, 1991. 

I f you have any questions, please contact me a t your 
convenience a t (915) 687-8528. 

Si n c e r e l y , 

A. J. Kavran 
Environmental and Safety Supervisor 

AJK/elk 

Attachment 

cc: i / i ) . G. Boyer - OCD 
J. L. Benson 
A. R. Kukla 
R. F. Unger 

A subsidiary of USX Corporation An Equal Opportunity Employer 
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A letter was received from Mr. Francis R. Cherry Jr., District Manager of the 

Roswell Bureau of Land Maragement office, on July 8, 1991 in regards to the 

ongoing investigation at the Indian Basin Facility. In this letter, the BLM 

requested that a monthly summary report be submitted to their office by August 

5, 1991. A subsequent letter from 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 follOTing section 

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

be found in Appendix A. 

INVESTIGATION ACTJ?VTJ?IES 

1. BLM Request: 

Maps and cross-sections of the site. 

Response: 

These are incltided in Appendix B ttirough E. Several cross-sections orientec 

both North-Soiith and 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 daring dri l l i n g , as well as the construction of the 

monitor wells. 
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BLM Request: 

The monthly report shall include a potentiometric map 

of water well test data. 

of the site and copies 

Response: 

l w s n i i x „, I , - J cental potentic^tric ^ of the ° - P ^ 

er, the Shallow Bedrock Aquifer and the Alluvium. 

Also te*— to K are the analytical results cfctate* fron several 

of the router «e l l s . This inches BTEX ard chloride analysis of the water , 

extracted from these wells. 

3. BLM Request: 

Fluid recovery totals. 

Response: 

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

63,478 BW. 



TjqT n v APPENDICES 

A - Bureau of Land Management Correspondence 

B - Map of Cross Section Orientation 

C - Cross Section A-A1 

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 - Potentiometric Map - Alluvium 

K - Monitor Well Analytical Data 

i 
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APPENDIX A 

United States Department of the Interior jjjjjgj 
BUREAU OF LAND MANAGEMENT 

Roswell District Office 
P.O. Box 1397 m 

Roswell, New Mexico 88202-1397 

IS REPLY 
REFER TO: 

1703 (064) 

Marathon Oil Company MCff 
Attention: A. J. Kavran 
P.O. Box 552 Q 
Midland, Tx 79702 .... - 1 f t f t -

 U °199l 

JUL 0 o 199fc,v 

Gentlemen: 

Re: Indian Basin Gas Plant Incident 

This l e t t e r c l a r i f i e s 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 i n t h i s 
l e t t e r . 

We reviewed t h i s case with our Washington Office Hazardous Materials 
Management s t a f f . 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 l i a b i l i t y under the Comprehensive Environmental Response, Compensation and 
L i a b i l i t y Act (CERCLA) but is subject to regulation under the Resource 
Conservation and Recovery Act (RCRA). The produced waters are exempted from 
RCRA regulation, but i f contaminated with hazardous substances, are subject to 
remediation and l i a b i l i t y provisions of CERCLA. The data from the bedrock 
d r i l l i n g provides evidence of groundwater contamination. This indicates 
po t e n t i a l for v i o l a t i o n of the Clean Water Act (CWA), the New Mexico Water 
Quality Act, and CERCLA section 105(g) at the release s i t e . 

The s i t e remediation policy set fo r t h i n this l e t t e r is designed to assure 
rapid assessment and response to the potential release of hazardous 
substances, pollutants, and contaminants. I t is also meant to reduce future 
r i s k and l i a b i l i t y to the p o t e n t i a l l y 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 t h i s , BLM seeks advice from State regulatory agencies 
regarding compliance. The New Mexico Oil 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 s i t e are the minimum acceptable standards. The BLM has the authority to 
establish more stringent standards. Characterization and remediation actions 
at the s i t e require the wri t t e n approval of the BLM authorized o f f i c e r before 
work begins. 
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Site characterization and remediation require effective communication and 
teamwork. To achieve t h i s , the BLM requires Marathon holds weekly meetings 
with BLM and NMOCD. The f i r s t meeting w i l l be on July 11, 1991, at the 
Roswell D i s t r i c t Office at 1:00 p.m. Future meetings w i l l be held every 
Thursday. 

We require a w r i t t e n report of the past weeks' a c t i v i t i e s at these meetings. 
The minimum data required i n these reports include d r i l l i n g data, sample 
reports, water well test data, and recovery/remediation a c t i v i t i e s . During 
the meeting we can discuss future work and the need for BLM personnel on s i t e 
over the weekend. We w i l l discuss additional reporting needs during the f i r s t 
meeting. 

The BLM also requires monthly summary reports. The f i r s t summary report i s 
due August 5, 1991. The minimum data required i n the f i r s t reports includes 
the following: 

1. A l l maps and cross sections presented at the June 10, 1991, 
meeting. This information shall be updated to include the new dat| 
from the bedrock d r i l l holes. * 

2. A hydrologic report based on "real time" data. The report 
s h a l l at a minimum include a potentiometric map of the s i t e and 
copies of water well test data. 

The BLM requires a r i s k assessment analysis before any remedial actions begin 
at the s i t e . This analysis is also due August 5, 1991. The following items 
comprise a r i s k assessment analysis. 

1. Hazard I d e n t i f i c a t i o n : used to determine i f there i s a causal 
relationship between the materials released at the s i t e and health 
effects i n 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 p o t e n t i a l routes of 
exposure and levels of exposure. This includes a pathway analysis. 

4. Risk Characterization: describes the nature of the r i s k and 
the uncertainty. 

The goal of the r i s k assessment/risk management process i s to i d e n t i f y r i s k s , 
place risks i n perspective, and manage the risks i n a cost-effective manner to 
protect public health and the environment. 
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One goal i n t h i s project i s 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), a l l actions at the s i t e require BLM approval. 

The f i r s t summary report and the r i s k assessment analysis are due 
August 5, 1991. The BLM w i l l not authorize any additional remedial or clean 
up actions at the s i t e u n t i l these reports are reviewed and approved. The BLM 
may seek technical and regulatory review assistance from the BLM Service 
Center s t a f f , the New Mexico Environment Department, the Environmental 
Protection Agency, or consultants. 

I f you have any questions concerning this l e t t e r , please contact Al Collar at 
505-622-9042. 

Sincerely, 

Francis R. Cherry, Jr. 
D i s t r i c t Manager 



APPENDIX A 

United States Department of the Interior J$2jgj 
BUREAU OF LAND MANAGEMENT 

Roswell District Office 
P.O. Box 1397 

Roswell, New Mexico 88202-1397 

IN REPLY 
REFER TO: 

1703 (064) 

JUL 1 8 199! 
Marathon O i l Company 
Attention: A.J. Kavran 
P.O. Box 552 
Midland, Tx 79702 

Re: Indian Basin Gas Plant Incident 

Gentlemen: 

This l e t t e r is the approval l e t t e r for the Site Characterization Plan (SCP) 
for the Indian Basin Gas Plant incident, as amended by the Phase I I Work Plan. 
The SCP and amendments d e t a i l the method to be used for delineation of the f c * 
contaminated area. Further amendments to this plan require w r i t t e n approval 
from the Bureau of Land Management (BLM) and Oil Conservation Division (OCD) 
before additional work begins. 

As we discussed on July 11, 1991, the main purpose of our weekly meetings i s 
to establish a coordinated e f f o r t for characterization and remediation of the 
s p i l l area. In addition to the meetings, you are required to submit a w r i t t e n 
report d e t a i l i n g the past weeks' a c t i v i t i e s 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, f l u i d recovery t o t a l s , and other pertinent information. The 
ris k assessment analysis is required risk management. I t 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. 

I f you have any questions regarding this l e t t e r or actions at the s i t e , please 
contact Al Collar or Tim Kreager at the Roswell D i s t r i c t Office at 
(505) 622-9042. 

Sincerely, 

Francis R. Cherry, Jr 
D i s t r i c t Manager 
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Map of Cross Section Orientation 
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Cross Section A-A1 
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Cross Section B-B' 
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BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

15 

20" 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start 16:11 
Stop: 16:32 

GROUND SURFACE: 3804.8 
ALLUVIUM BOULDERY C088LRY SILT: UNCON 
SOUOATED, COBBLES AND BOULDERS FROU 1.0 
CM TO 3 U., ROUNDED, DOLOUITIZED, DRY, GRAY
ISH BROWN, 10 YR 7/2. TO PALE BROWN. 5 YR 
5/2 

BORING TERMINATED AT 5.0' 

GROUNDWATER NOT OBSERVED DURING BORING 

BOREHOLE OVM READING: 4.0 PPM 

SOI VENT OVM READING AFTER 24 HOURS: 
4.6 PPM 

\ ^ ^ ~ \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

1,1 WATER TABLE (24 HOURS) 

•z. 
o 

=! F 
o < 
CO o 

a fc 
UJ ifl 

i i 
3 O 

GN 

O 
O 

O 
I 
a. 
< 
or 

ovu son. SAS 

PPM X 1.0 

3 4 8 8 tO l i 14 I I l f l 

O 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

^ 4 0 3 V 3 2 1 - 3 8 9 3 

SAMPLE 

NS 

0.1 

0.1 

2.5 

REMAR 

BACKGROUN 

OVM REAOtf> 

SOUj _ M 

AJR: O.q 

JOB NAME/NUMBER MARATHON/9102 

BORING NUMBER BH-1 

DATE DRILLED 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 
CHECKED BY 
DRAWN BY: 

4/18/91 

HSA 

SUB 

MJL 

BJS 

PACE 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.0-

10 

15 

20 ' 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start 10:00 
Stop: 10: 25 

GROUND SURFACE 3809.5 
BOULDERY COBBLELY GRAVELLY SILT: NON IMBRI
CATED. UNCONSOLIDATED. BOULDERS-COBBLES 
FROU 10CM TO 3M.. DOLOMITE. WELL ROUNDED.. 
PEBBLES AND GRAVEL 

AUGER REFUSAL AT 3.0' 
GROUNDWATER NOT OBSERVED 

SOIL VENT AT 2.3/ 

80REHOLE OVM READING: 
0.3 PPM 

BACKGROUND: 0.3 PPU 

SOIL VENT OVM READING AFTER 24 HOURS: 
0.1 PPM 

I „ 1 SPUT-SPOON SAMPLER 

I J X C I STANDARO PENETRATION TEST 

| | UNDISTURBED SAMPLE 

- _ _ _ T " WATER TABLE (24 HOURS) 

Z 

o 
o < 
CO CJ 

a fc 
LLJ CO 
Lu 
3 

CO 

< 
CJ 

GM 

CJ 

o 
CJ 
X 
CL 
< 
LX 

o 

•Mi 

OVM SOIL CAS 

ppu x 1.0 

2 4 6 8 10 12 14 16 18 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SO. FT.) 

NRi NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

f « W > 1 7 1 - - W I S 

SAMPLE 

NS 

i.o 

2.5 

REMARKS 

BACKGROUND 

OVU READING: 

SOIL 0.1 PPM 

AIR: 0.2 PPM 

10 

15 

20-

25 — 

30 — 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-2 

OATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/19/91 

HSA 

SHB 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(fEEJl 

10 

12.7 

15 

20-

25' 

30 

LITHOLOGIC DESCRIPTION 

Start H;45 
Stop: 16:19 

GROUND SURFACE 3805.3 
BOULDERY COBBLELY SILT: UNCONSOLIDATED, 
COBBLES AND BOULDERS FROU 10CM TO 3U.. 
ROUNDED.. OaOMITlZED. DRY. GRAYISH BROWN, 
10 YR 5/2 

AUGER REFUSAL AT 12.7 

GROUNDWATER NOT OBSERVED DURING ORILUNG 

BOREHOLE OVU READING: 21 PPM 

L S I 

3 5 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
co a 

z 

co 
CO 
< 

GM 

a 
o 

X 

< 
tr 
o 

OVM SOIL GAS 

PPM X 10 

2 » 6 8 10 12 14 16 18 

WATER TABLE (TIME OF SORINC) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHOENICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

SAMPLE 

NS 

NS 

tr. 

0.1 
1.5 

4.8 

0.3 

2Z 

5.1 
•5.5 

10.2 
-10.5-

2.5 

3.3 
4.0 

9.0 

12.0 
•12.4 
12.7 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0-1 PPM 

AIR: 0-1 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-3 

4/19/91 

SH8 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED 8Y _ 

CHECKED 8Y_ 

0RAWN BY: 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 
11.0 -
11.2 

15 

20 ' 

25 

30 

LITHOLOGIC DESCRIPTION 

Stort 10; 45 

Stop: 11:30 

GROUND SURFACE 3806.6 

2 
O 

fc i= 
o < 
tn o 
a fc 
UJ in 
rr ir> 

< 3 

80ULDERY COB8LELY GRAVELLY SILT: UNCONSOLI
DATED. LIGHT BROWNISH GRAY TO GRAYISH 8R0WN. 
10 YR 6/2 TO 5/2. ORY. VERY HARD DRILLING, 
C0B8LEST0BOULDERS FROM 10CU TO 2U.. GRAVELLY. 
ROUNDED.. POORLY SORTED 

x DOLOMITE: GRAYISH BROWN, 10 YR 5/2. MASSIVE 
\HARD / 

AUGER REFUSAL AT 11.2' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM (THROUGH AUGERS): 0.1 PPM 

SOIL VENT INSTALLED TO 8.0' 
SOIL VENT HEADSPACE AFTER 24 HOURS: 0.1 PPM 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

•DQL0M.1TE-

O 
O 

X 

< 
or 
o 

OVM SOIL GAS 

PPM X 10 

< 6 8 10 12 14 16 18 

55.' 
> 

BP 

a 
k 

1 

—_— WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Ttniii m-m 

SAMPLE 

NS 

NR 

0.2 
1.0 

0.2 
9.0 
9.8 
10.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0.1 PPM 

AIR: 0.4 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-4 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/22/91 

HSA 

SHB 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

7.5 

10 

15 

20 ' 

25 

LITHOLOGIC DESCRIPTION 

Start 17:50 
Stop: 18:33 

GROUND SURFACE 3797.8 
BOULDERY C08BLELY SILT: GRAYISH BROWN, 10 
YR 5/2 TO LIGHT BROWNISH GRAY, 10 YR 6/2. 
COBBLES-BOULDERS FROM 10CM TO 1.5U.. 
GRAVELLY. DRY, VERY HARD DRILUNG 

AUGER REFUSAL AT 7.5 

GROUNDWATER NOT OBSERVED DURING DRILUNG 

BOREHOLE OVM : 1.2 PPM 

SOIL VENT TUBE AT 6.25' 
BOREHOLE OVM FROM SOIL VENT TUBE AFTER 
24 HOURS: 7.0 PPM 

30 

3 5 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

z 
o 

fc 1= 
o < 
t f) CJ 

o fc 
Ld 01 

Ss 
ZD CJ GM 75 

a 
D 

Ol 

• 
a 4> o 

' " C C 
O* o 

o O 

* O o 
O o . O 

*o O 

a 
o 
O 

D 

Cs 
CJ 

o O a 

CJ 

o 

a. 
< 
cr 
o 

OVM 50IL CAS 

PPU X 1.0 

6 8 10 12 14 16 18 

—_— WATER TA8LE (TIME Of BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

~4™V™-™<W 

SAMPLE 

JNR. 

1.0 

0.3 

0.6 

T T 
5.2 

-5.5 

TT; 
7.2 

(-7.5 

2.5 

REMARKS 

BACKGROUND 

0VU READING: 

SOIL: 0.1 PPM 

AIR: 0.2 PPU 

10 

15 

20-

25 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-5 

4/20/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MX 

ajs 
SAR PAGE 1 OF 
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BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.0-

10 

15 

20 • 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Stort: 9:55 
Stop: 10:10 

GROUND SURFACE.- 3781.6 
BOULDERY C0BBLELY GRAVELLY SILT UGHI 
GRAYISH BROWN, 10 YR 6/2. POORLY SORTED. 
GRAVEL FROM 1.0CM 10 10CM.. COBBLES-
BOULDERS FROM 10CM TO IM., ROUN0E0.. D0L0MI-
nZED 

DOLOMITE: LIGHT BROWN. 10 YR 5/2. MASSIVE. 
.JOINTED, FRACTURED 

AUGER REFUSAL AT 4.0' 

GROUNDWATER NOT OBSERVED DURING DRILUNG 

BOREHOLE OVM THROUGH AUGERS: 0.1 PPM 

SOIL VENT TUBE AT 2.5' 

SOIL VENT OVM READING AFTER 24 HOURS: 
0.1 PPM 

Z 
O 

fc f= 
O < 
00 CJ 

Q fc 
00 
00 

< z 
D 

GU 

DOLOMITE 

a 
o 

X 
CL 
< 
tr 
o 

TPS 

OVM SOIL GAS 

PPM X 1.0 

2 A 6 8 1 0 1 2 1 * 1 6 18 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

~ WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

4 " PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLEO 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

SAMPLE 

NS 

o 
z >-
a 0 . 

E
A

 

V
E

 

etc 

C
O

 

Ld 

> o 

0.5' 

REMARKS 

BACKCROUNO 

OVM READING: 

SOIL: 0-1 PPM 

" ' PPM AIR: 

o-

10 

15 

20 ' 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-6 

4/21/91 

HSB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

4.0 
4.1-

10 

LITHOLOGIC DESCRIPTION 

Start 10:50 
Stop: 11:40 

GROUND SURFACE: 3782.5 
BOULDERY COBBLELY GRAVELLY SILT: LIGHT 
GRAYISH BROWN TO GRAYISH BROWN. 10 YR 5/2. 
UNCONSOLIDATED. DRY, COBBLES-BOULDERS 
FROU IOCM TO 3M„ ROUNOED.. DOLOMITE, POORLi 
SORTED 

y OOLOUITE: GRAYISH BROWN, 10 YR 6/2. MASSIVE 
\FRACTURED. JOINTED y 

AUGER REFUSAL AT 4.0' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM READING (THROUGH AUGERS): 
0.1 PPM 

SOIL VENT TUBE INSTALLED TO 2.0' 

SOIL VENT HEADSPACE READING AFTER 24 HOURS: 
0.1 PPM 

15 

20 ' 

25 ' 

30 

z 
o 

=! f= 
o < 
on cj 
o t 

l i 
3 CJ 

GU 

DOLOMITE 

*3 

3 5 -

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (2 * HOURS) 

CJ 
O 

CJ 
X 
CL 
< 
tr 
cj 

OVM SOIL GAS 

PPM X 1.0 

2 * 6 8 10 12 I * 16 18 

WATER TABLE (TIME Of BORING) 

LABORATORY TEST LOCATION L 
4 - PENETROMETER (TONS/SO. fT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMy^ OKLAHOMA 73072 

• " l - I R H 

SAMPLE 

NS 

T T 
2.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0-1 PPM 

AIR: 0.1 PPM 

15 

20 ' 

25 — 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-7 

4/21/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SH8 

MJL 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PACE 1 OF 
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BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

10 
n.o. 
11.2 

15 

20 ' 

25 

30 

35 ' 

LITHOLOGIC DESCRIPTION 

Start: 16:31 
Stop: 17:03 

GROUND SURFACE: 3795.9 
BOULDERY COBBLELY 3LT: UNCONSOUDAIED, 
GRAYISH BROWN. 10 YR 5/2. POORLY SORTED. 
ROUNDED.. C088LES-80ULDERS FROM 10CM TO 
2M„ GRAVELLY, VERY HARD DRILLING 

y 
k OOLOMITE: GRAYISH BROWN, 10 YR 5/2, MASSIVE 
\VERY HARD 

AUGER REFUSAL AT 11.2' 

BOREHOLE OVM READING (THROUGH AUGERS): 
0.1 PPM 

GROUNDWATER NOT OBSERVED DURING DRILLING 

SOIL VENT TUBE INSTALLED TO 8.0 

SOIL VENT HEADSPACE 2+ HOURS: 0.1 PPM 

L S I 

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNOISTURBEO SAMPLE 

WATER TABLE (2* HOURS) 

O < 
on c j 

a b 
LU I f ) 

1< 
3 CJ GU 

•DOLOMITE-

G
R

A
P

H
IC

 
LO

G
 

O 
O 

a 

o " D 
o 

C> • 
o 6 a 

• " c C 

o" o 
o 

o o 

* O <ztt 

O o . o 

"a . o 

a 

a 

• 
a O o 

c c 

a a" a 

CJ a O 

' O Q_ 

O o . o 
o 

o 3 

OVM SOIL GAS 

PPM X 1.0 

2 * 6 8 10 12 U 16 18 

~—_— WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLEO 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

TV"" 

SAMPLE 

NS 

or 

0.7 1.0 

0.4 

1.0 o? 

4.0 

9.0 

9.9 
10.5 
TTT 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL: 0 2 PPM 

AIR: 0 4 p 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-8 

DATE DRILLED 

DRILLING METHOD 

0RILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/22/91 

HSA 

SHB 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

6.0-

9.5 

10 

LITHOLOGIC DESCRIPTION 

Start- 1120 

Stop: 13:12 

GROUND SURFACE 3798.8 

CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4. 
DRY, UNCONSOLIDATED. ROOTLETS TO 1.0'. 
CALICHE VEINS BROW 1.7', VERY FINE QUARTZ. 
60% SILT. 40% CLAY, VERY LOW PLASTICITY 

Z 

o 
o < 
If) O 

z 
3 

C0BBLELY B0UL0ERY SILT: GRAYISH BROWN, 10 
YR 5/2. WELL ROUNDED.. POORLY SOR IED UNCONSOL
IDATED 

15 

20-

25-

30 

35-

AUGER REFUSAL AT 9.5' 

GROUNDWATER NOT OBSERVED DURING DRILUNG 

BOREHOLE OVM READING: 0.9PPM 

SOI VENT TUBE INSTALLED TO 7.5' 

SOIL VENT OVM READING AFTER 24 HOURS: 
0.9 PPM 
BACKGROUND: 0.5 PPM 

GM 

O 

X 
CL 
< 
0_ 

o 

\ 

OVM SOIL GAS 

PPU x 1.0 

6 8 10 12 1* 18 18 

l ^ - ^ l SPUT-SPOON SAMPLER 

I . X I STANOARD PENETRATION TEST 

I I UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

-~— WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORMCK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

™ - 3 * " 

SAMPLE 

NR 

NS 

NR 

0.4 

0.2 

0.2 

9.0 
tt 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0.1 PPM 

AIR: 0.2 PPM 

o-

10 

15 

20 ' 

25 ' 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-9 

4/23/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED SY _ 

CHECKED BY_ 

DRAWN BY: 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

fFEET) 

5.5 

10 

13.2 

15 

20' 

25 

30 

35-

LITHOLOGIC DESCRIPTION 

Start 16:37 
Stop: 17:05 

GROUND SURFACE: 3808.9 
CLAYEY SILT: BROWN. 10 YR 5/3. ORY. VERY 
LOW PLASTICITY. VERY FINE QUARTZ. 60S SILT. 
40X CLAY. CAUCHE VEINS. UNCONSOLIDATED 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2. UNCONSOLIDATED, POORLY SORTED. 
COBBLES/BOULDERS FROM 10 CM TO IM 

AUGER REFUSAL AT 13.2' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

BOREHOLE OVM THROUGH AUGER: 7.3 PPM 

| SPUT-SPOON SAMPLER 

L X J STANDARO PENETRATION TEST 

| | UNOISTURBED SAMPLE 

~ WATER TABLE (24 HOURS) 

o < 
in CJ 

Q fc 
LU cn 

i< 
ZD CJ 

GM 

CJ 
O 

CJ 
X 
CL 
< 
CC 
o 

OVM SOIL GAS 

PPM X 1.0 

a io 12 i4 i6 ia 

_ - WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7w5i a?\-?m 

SAMPLE 

NS 

NS 

i±0.2=fc0.2±13.2: 

REMARKS 

BACKGROUND 

OVM HEADING: 

SOIL: 0-2 PPM 

AIR: 0-2 PPM 

0.3 
1.0 

0.7 

0.5 

0.4 

TF 

.0.5 

2.5 

4.0 

9.0 

JOB NAME/NUMBER MARA THON/91029 

BORING NUMBER BH-IO 

4/23/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

6.5 

10 

u.o_ 
13.1 

15 

20 ' 

25 ' 

LITHOLOGIC DESCRIPTION 

Start 11:17 
Stop: 110* 

GROUND SURFACE: 3801.2 

30 

35' 

CLAYEY SILT: BROWN, 2.5 YR 5/2, DRY, MOD. 
COMPACTED, VERY LOW PLASTICITY. CALICHE 
VEINS BELOW 3.0'. 60% SILT. 40% CLAY. VERY 
FINE QUARTZ 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2. UNCONSOLIDATED. POORLY SORTED. 
COBBLES/BOULDERS FROM 10CM TO 0.5M. 
GRAVELLY, ROUNDED 

DOLOMITE: GRAY. 5 Y 6/1, CRYSTALLINE, MASSIVE 
VERY HARD. NONEFFERVESCENT ON SURFACE. / 

\EFFERVESCENT ON SCRATCHED SURFACE WITH H?L 

BORING TERMINATED AT 13.1' 

GROUNDWATER NOT OBSERVED DURING ORILUNG 

BOREHOLE OVM READING AT 13.0' THROUGH 
AUGERS: 152 PPM 

O 

o < 
ui c j 

tn 
ui < 

z CJ 

GM 

«0L0UITE= 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

- W A T E R TABLE (TIME Of BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7ffl.lTi171-.iaM 



# 

BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

5 £T-

10 

12.! 
12.J 
12,5 

15 

20" 

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start 14:55 
Stop: 16:04 

GROUND SURFACE: 3793.7 
CLAYEY SILT: BROWN, 7.5 YR 5/2. DRY, UNCON
SOLIDATED, VERY LOW PLASTICITY, CALICHE VEINS, 
60% SILT, 40% CLAY, VERY FINE QUARTZ 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2. ORY, UNCONSOLIDATED, POORLY SORTED, 
COBBLES/BOULDERS FROM 10CM TO 50CM, 
ROUNDED, GRAVELLY 

CLAYEY SAND: BROWN, 7.5 YR 5/2, MOIST, 
MED. PLASTICITY. QUARTZ, FINE GRAIN, STRONG 
HYDROCARBON ODOR, SAMPLE WET WITH HYDR1 

CARBON, 60% CLAY, 25% SAND, 157. SILT 
DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 5/2. 
iMASSIVE, VERY HARD 
AUGER REFUSAL AT 12.5' 

BOREHOLE OVM READINC THROUGH AUGERS: 
5.0 PPM 

GROUNDWATER NOT OBSURVED DURING DRILLING 

L ^ - * " ! SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

~ WATER TABLE (24 HOURS) 

— W A T E R TABLE (TIME Of BORINO) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORN1CK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7^SY371-389S 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-12 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

MX 
BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

8.0-

10 

15 

14.0 
14.T 
14.2 

20' 

LITHOLOGIC DESCRIPTION 
REMARKS 

Stark 10.15 
Stop: 11:55 

GROUNO SURFACE: 3790.6 
CLAYEY SILT: BROWN. 7.5 YR 5/2, DRY, VERY 
LOW PLASTICITY, UNCONSOLIDATED FROM 0.0 TO 
1.5'. MOD. COMPACTED BELOW 1.5'., CALICHE VEINS, 
60% SILT, 40% CLAY, VERY FINE QUARTZ 

BOULDERY COBBLELY SILT: GRAYISH BROWN, 10 
YR 5/2, UNCONSOLIDATED TO MOO. COMPACTED, 
GRAVELLY. COBBLES/BOULDERS FROM 5 CM TO 
20 CM. GRAVEL TO 5 CM., ROUNDED 
TO SU8R0UNDED 

25-

30 

35 • 

SANDY CLAY: GRAYISH BROWN, 10 YR 5/2. WET 
WITH HYDROCARBON, STRONG ODOR, FINE QUAR 
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 
DURING DRILLING 

| ^ - ^ | SPUT-SPOON SAMPLER 

I X l STANOARO PENETRATION TEST 

| | UNDISTURBED SAMPLE 

' WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-13 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/25/91 

HSA 

HSB 

MJL 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

V- 11.26' 

DEPTH 

(FEET) 

10 

115 

15 15.1 

20' 

25 ' 

30 

35 • 

LITHOLOGIC DESCRIPTION 

Stort 13:38 

Stop: 14:30 

GROUND SURFACE 3791.4 

CLAYEY SILT: BROWN. 7.5 YR , DRY FROM 0.0 TO 
9.0', LOW TO MED. PLASTICITY, VERY FINE GUAR 17 
60Z SILT, 40% CLAY 

MOIST BELOW 9.0' 

SATURATED BELOW 11.26' 

SANOY GRAVEL DARK GRAY, 10 YR 5 /1 , COARSE 
GRAVEL FINE GRAIN, SATURATED, QUARTZ, ROUNDEL" 
TO SUBANGULAR. POORLY SORTED. STRONG 
\ODOR 

DOLOMITE: 
VMASSIVE 

LIGHT GRAYISH BROWN. 10 YR 5/2. 

AUGER REFUSAL AT 15.1' 

\ ^ ^ \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

X X T " WATER TABLE (2* HOURS) 

O < 
CO CJ 

o fc 
UJ (/) 

fc 3 
Z _J 
ZD CJ 

GM 

DOLOMITE 

CJ 
O 

a 
x 
0-

< 
Cu 
CJ 

\ 

222. 

OVM SOIL GAS 

PPM X 11.0 

2 A 6 3 10 12 1* '6 18 

— W A T E R TABLE (TIME Of BORING) 

[_ LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

SAMPLE 

NS 

NS 

6 

• 7 -

o 
z >-
Q cc 
< LJ 
UJ > CC o CJ 

zs. UJ 

> CC 

o 
„ • 1.0 

0.2 

0.4 

11.1 

220-CH 

TT. 

2.5 

9.0 

9.8 

10.5 

13.5 

14.7 

REMARKS 

BACKGROUNO 

OVM READING: 

SOIL 0 2 PPM 

AIR: 0.3 PPU 

o-

10 

15 

20 ' 

25' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-14 (MW-l) 

4/25/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.2" 

TO 

13.1 — 

15 

20 ' 

25 ' 

30 

35 • 

LITHOLOGIC DESCRIPTION 

Start 16:40 
Stop: 17:40 

CROUNO SURFACE: 3794.1 
CLAYEY SILT: BROWN. 7.5 rR 5/2, DRY. VERY 
LOW PLASTICITY. UNCONSOLIDATED FROU 0.0 TO 
1.5'. CAUCHE DEPOSITS. 60% SILT, 40% CLAY 

GRAVELLY COBBLELY SILT: UNCONSOLIDATED TO 
MOO. CONSOLIDATED, PEBBLES TO 2 CU.. COBBLE! 
TO 10 CU.. ROUND 

AUGER REFUSAL Al 13.1' 

GROUNDWATER NOT OBSERVED DURING ORIUJNG 

BOREHOLE OVM READING THROUGH AUGER: 
0.6 PPM 

I ^—-—' I SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

Z 
O 

O < 
CO CJ 

UJ 00 

l i 
3 CJ 

GU 

CJ 

o 

o 

o 

o 

OVM SOIL OAS 

PPM X 10 

2 * 6 .8 10 12 1* 16 18 

-_— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

SAMPLE 

NS 

0.2 1.0 

0.8 

1.0 

2.6 

7TJ=-O.V 

US 

0.6/ 

2.5 

9.0 
9.6 

10.5 

13.0 
TIT 

REMARKS 

BACKGROUNO 

OVM READING: 

SOIL: 0.1 PPM 

AIR: 0.8 PPU 

o-

10 

15 

20 ' 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-15 

DATE DRILLEO 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED 8Y 

DRAWN 8Y: 

4/25/91 

HSA 

SHB 

MX 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.5 

10 

14.0 

15 -

20-

25 • 

30 

LITHOLOGIC DESCRIPTION 

Start: 10:08 
Stop: 12:37 

GROUND SURFACE: 3806.2 

SILTY CLAY: DARK YELLOWISH BROWN. 
10 YR 4 /6 . DRY. V. LOW PLASTICITY, 
V. FINE QUARTZ, 607. CLAY, 403 SILT 

BOULDERY COBBLEY SILT: GRAYISH 
BROWN, 10 YR 5 /2 , POORLY SORTED, 
MOD. TO POORLY CONSOLIDATED, 
COBBLES/BOULDERS FROM 5-CM TO 
15-CM, GRAVELLY , ROUND 

AUGER REFUSAL AT 14.0' 

GROUNDWATER NOT OBSERVED DURING 
— DRILUNG. 

BOREHOLE OVM THROUGH AUGERS: 
22 PPM 

Z 

o < 
on o 
a ± 
u on 

on 
< 

z 

CL 

GM 

O 
o 

X 
Q. 
< 
O 

OVM SOIL CAS 

P P M X _ _ _ ° 

8 10 12 14 16 18 

SAMPLE 

NR 

NS 

NS 

-NP7-

a. 
Ld 
a 

8ACKSROU1 

OVM READS 

SOIL _ j i £ 

AIR: O.C 

0.0 
TT 

o.o 

oTo 

0.0 

0.8/ 

075/ 

1.0/ 

2£= 

2.5 

3.3 
4.0 
4*5-, 
5.5 

8.0. 

9.0 

i5_ 

j j L f l 
•U.2-

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINC) 

1 _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

JOB NAME/NUMBER MARATHON/9102 

BORING NUMBER BH-16 

DATE DRILLED 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4 /26 /91 

HSA 

SHB 

MOL 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

3.0 

10 

15 

20 ' 

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

Start: 13:30 
Stop: 14:22 

GROUND SURFACE: 3799.5 

SILTY CLAY: BROWN, 10 YR 5 /3 , VERY LOlV 
PLASTICITY. DRY, VERY FINE QUARTZ. 607. 
CLAY. 40% SILT 

BOULDERY COBBLEY SILT: GRAYISH 
BROWN, 10 YR 5 /2 , POORLY SORTED, 
COBBLES/BOULDERS FROM 5 CM TO 
15CM. ROUNO 

AUGER REFUSAL AT 10.0' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 

BOREHOLE OVM THROUGH AUGERS: 
56 PPM 

\ ^ - ^ ~ ~ \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

~___r~ WATER TABLE (2* HOURS) 

o 

u. 
3 

CL 

GM 

a 
o 
_ l 

a 
X 

< 
cc 
o 

6 

OVM SOIL CAS 

PPM X 0 0 

2 A 6 8 10 12 U 16 18 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

4 " PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 74(WT,1?1-,1fl95 

SAMPLE 

NS 

NR 

NS 

0.0 
IT-

1.0 

0.0 

3JL 

0.0 

1.5, 

0.5, 

2.5 

4,0 
4.5 

5.5 

9.0 

10.0 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0 0 PPU 

AIR: 0 0 PPM 

0 

10 

15 

20' 

25 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-17 

DATE DRILLED 4 / 2 6 / 9 1 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

MJL 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

9.0 

10 -

14.0 -
14.5 

15 — 

20' 

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start- 16:14 
Stop: 17:02 

GROUND SURFACE: 3788.6 

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

CLAYEY SILT: DARK BROWN, 10 YR 4 /3 , 
VERY FINE QUARTZ, MOIST, LOW PLAST1-
CfTY, ROOT CHANNELS. SANDY, 

CAUCHE VEINS, 607. SILT. 
40 „ CLAY 

GRAVELLY CLAY: BROWN, 10 YR 4 /3 , 
PEBBLE TO 3 CM, ROUND, 605! CLAY, 
2055 SILT, 2055 PEBBLE 

DOLOMITE: GRAYISH BROWN, 10 YR 7 /2 „ 
MASSIVE 

AUGER REFUSAL AT 14.5' 

GROUNDWATER NOT OBSERVED DURING 
DRILUNG. 

BOREHOLE OVM THROUGH AUGERS: 
0.6 PPM 

I , - ^ " 1 SPUT-SPOON SAMPLER 

\ ~ X . \ STANOARO PENETRATION TEST 

| [ UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
CO CJ 

a fc 
LJ LO 

i< 
ZZ) CJ 

CL 

ML 

o 
o 

CJ 

zc 
CL 
< 
ac 
o 

\ 
!CT\CX0 

OVM son. OAS 

PPM X _____ 

2 4 8 8 10 12 14 18 18 

— — WATER TABLE (TIME Of BORINO) 

| _ LABORATORY TEST LOCATION 

-( - PENETROMETER (TONS/SO, FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Tfa lBhHH 

SAMPLE 

NS 

NS 

NS 

0.0 RT" 
1.0 

o.o 

c~o 

0.0 

0.0 

1.0, 

0.5 

1.5, 

1.5/ 

2.5 

3.5 
4.0 
__5. 
5.5 

9.0 

10.5 

14.0 

15.5 

JOB NAME/NUMBER MARATHON/9102& 

BORING NUMBER BH-18 

DATE DRILLED 4 /26 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

MJL 

BJS 

SAR PASE J OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

1.0 — 

10 

13.6 

15 

20 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; NO DATA 
SANDY SILT: VERY FINE GRAIN SAND, 10% SAND, 
90% SILT. NO PLAST., 10 YR 5/3, BROWN, DRY, 
SU8RND., OOLOUITE COBBLES TO 1.0', DIAMETER, 

\GRASS AND ROOTS AT SURFACE 

O < 

UJ lfl 

15 
=3 O 

COBBLEY GRAVELLY SILT: GRAVEL TO 0.15' 
DIAMETER. SUBRNTJ, DOLOMITE, VERY FINE GRAIN 
SAND, 20% GRAVEL AND COBBLES. 80% SILT, 10 
YR 6/2, LIGHT GRAYISH BROWN, DRY, UNCON
SOLIDATED 

SLIGHTLY MOIST AT 11.5' 

AUGER REFUSAL 13.6' 

NO GROUNDWATER AFTER DRILLING 

BOREHOLE OVM: 0.0 PPM 

2 5 ' 

3 0 

3 5 -

\ ^ - ~ \ SPUT-SPOON SAMPLER 

I J X J STANDARD PENETRATION TEST 

| | UNOISTURBED SAMPLE 

-TZZZZT- WATER TABLE (2* HOURS) 

SM 

GU 

m 
•24 

o 
o 

o 
X 
a. 
< 
D_ 
CJ 

3 

*3 I-

OVM SOIL OAS 

PPM X 0.0 

2 A 8 8 10 12 U 16 IB 

—_-- WATER TABLE (TIME OF BORINO) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

N& NOT SAMPLES 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

TAOSI 321-3B9S 

SAMPLE 

NS 

NR 

NS 

NR 
NS 

0.0 

0.0 

NS 

NS 

0.0 

0.0 

0.0 
0.0 

0.6, 

0.9, 

1.3, 

1.2, 

2.5 

5.0 

7.5 

10.0 

11.2 
11.5-

12.5 
T33T 
13.6 

JOB NAME/NUMBER MARATHON/91 OZ 

BORING NUMBER BH-19 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/27/91 

HSA 

SHB 

WEP 

BJS 

_SAR(_ 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

1.0-

10 

11.5 
12.0-

15 

20-

25 ' 

30 

35 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE NO DATA 
SANDY SU: VERY FINE GRAIN SAND. 10% SAND, 
90% SILT, NO PLAST.. 10 YR 6/3, PALE BROWN, „ 

kDRY, UNCONSOLIDATED / 
COBBLELY GRAVELLY SILT: SUBRND., DOLOMITE 
GRAVEL ANO COBBLES, 10 YR 6/2, UGHT GR A YI SI-
BROWN, DRY, UNCONSOLIDATED 

DOLOMITE: 10 YR 6/1. GRAY TO LIGHT GRAY. 
VERY HARD / 

AUGER REFUSAL 12.0' 

NO GROUNDWATER AT TIME OF BORING 

BOREHOLE OVM READING 0.0 PPM 

Z 
o 

d f= 
o < 
00 o 
a i t 
UJ C/l 00 

< 

SU 

GM 

3 

SL2LMIL 
1 

I ] SPLIT—SPOON SAMPLER 

I T X C ) STANOARO PENETRATION TEST 

I | UNDISTURBED SAMPLE 

- WATER TABLE (2* HOURS) 

O 
O 

CJ 
X 
Cu 

< 
o 

OVM SOIL CAS 

PPM x 0,Q 

_2 4 6 8 10 12 1* 18 18 

0 

0 

0 

0 

o 

o 
O 

o 

o 

o 

—_-- WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO, FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 70072 

^31321-3898 

SAMPLE 

NS 

NR 
NS 

NR 
NS 

NS 

0.0 

0.0 

0.0 

0.0 

0-9/ 

1.5, 

2.5 

5.0 

7.5 

9.0 

10.0 

REMAR 

BACKCROUN' 

OVM READIN 

SOIL 0.0 

AIR: ,2,8. 

JOB NAME/NUMBER MARATHON/9102. 

BORING NUMBER BH-20 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/28/91 

hsa 

SHB 

WEP 

BJS 

PACE 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

5.1 

10 

15 

20-

25' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3791.* 

GRAVELLY SILT: GRAVEL TO 0.5' DIAMETER, 10% 
GRAVEL 90% SILT. 10 YR 6/3. PALE BROWN TO 
0.6'. 10 YR 8/2. WHITE AFTER 0.6'. DRY 

AUGER REFUSAL 5.1' 

NO GROUNDWATER AT TIME OF BORING 

BOREHOLE OVM: 0.0 PPM 

30 

35-
\ ^ - ^ \ SPUT-SPOON SAMPLER 

| . X I STANDARD PENETRATION TEST 

| | UNOISTURBED SAMPLE 

- W A T E R TABLE (2* HOURS) 

Z 
o 

fc p 
O < 
00 CJ 

a fc 
UJ oo 

i< 
3 O 

GM 

3 

o 

u 
X 
0 . 
< 
C_ 
o 

o 
O 

o 
O 
o 

OVM SOIL OAS 

PPU x 1.0 

2 * 6 8 10 12 I * 16 18 

—_— WATER TABLE (TIME Of BORING) 

[_ LABORATORY TEST LOCATION 

- \ - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7 * ( W T W - W M 

SAMPLE 

NS 

NS 

1.0 

1.0/ 

1.0/ 

2.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0.0 PPM 

AIR: 0.0 PPM 

10 

15 

20 ' 

25' 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-21 (MW-36) 

4/30/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

SAR PAGE 1 Of 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

15 

14.2 ~ 
14.4 

20' 

LITHOLOGIC DESCRIPTION 

CROUND SURFACE: 3792.7 

25 ' 

30 

35-

COBBLELY SILT: 10* DOLOMITE COBBLES, 90% 
SILT. NO PLASTICITY. 10 YR 6/3. PALE BROWN, 
AFTER 0.5'. 10 YR 7/2. LIGHT GRAY. ORY. 
COBBLES TO 0.6' DIAMETER 
AFTER 2.0', 307. COBBLES. 707. SILT 

INCREASING COBBLES WITH DEPTH 

12.8 TO 13.3', 7.5 YR 5/4, BROWN. SLIGHTLY 
MOIST. SILT 
MINOR GRAVEL TO .05' DIAMETER 
57. CLAY, BINDED. MOIST 
SANDY DOLOMITE: VERY FINE GRAIN SAND. 20% 
SAND. 80% DOLOMITE, VERY HARD. DRY, MINOR 
2.5 Y 8/6. YELLOW TO 10 YR 6/8. BROWNISH 

\YEaOW, IRON OXIDE. POSSIBLE SULFUR STAINlNi 

NO GROUNDWATER ENCOUNTERED TO 14.4' 

BORING TERMINATED AT 14.4' 

[______ 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

o < 
CO CJ 

z 

00 
on 
< 
c j 

SM 

SAND/ 
DOLOMlrT 

15 

a 

o " D 
a 

O ° • 
a O a 

" a C 

• 
a" a 

a 
o a 

• a a 
O o . o 

o 

a 
o* 

o 

• 
a _ o 

• " c c 
o" o 

o . a . O 

• o o # 

a . C. 
O 

Q 

o * 
O D" 

o 

• 
a 6 a 

• * a Q 
a* a 

o • ?- o 

CJ 
o 

a 
x 
a. 
< 
cc 
o 

OVM SOIL CAS 

PPM X 1.0 

2 6 9 10 12 IA 16 18 

—_-- WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

74fl,iT •Ki-ffln. 

f l l^-0=u.2-=g 

SAMPLE 

NS 

0.9 

NS 

NS 

NS 

2.7 

2.9 

1.7 

' •3, 

2.5 

3.9 

1:N 

7.5 

9.0 

10.3 
TCT5-

12.0 
TT5" 

13.7 
14.4 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 00 PPU 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-22 

DATE DRILLED 

0RILLING METHOD 

DRILLED 8Y 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/30/91 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.0-

7.3 

10 

13.9-

15 

20 ' 

25 • 

30 

35 -

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3786.9 

CLAYEY SILT: 1055 CLAY, 905! SILT, LOW PLAST
ICITY. 7.5 YR 6/4, UGHT BROWN, ORY, MAS3VE 

SANDY CLAYEY SILT: 105. SAND, 105. CLAY, 805! 
SLT. VERY FINE GRAIN SILICA SANO. LOW PLAST
ICITY. 7.5 YR 7/2. PINKISH GRAY. DRY 

COBBLEY SILT: ABUNDANT DOLOMITE COBBLES, 
MINOR SUBROUNDED DOLOMITE GRAVEL UNCON
SOLIDATED. DRY, 5 YR 7/1, LIGHT GRAY 

AUGER REFUSAL 13.9' 

NO GROUNDWATER ENCOUNTERED 

Z 
o 

fc i= 
CD < 
cn cj 
o fc 
UJ co 

1< 
ZD CJ 

GM 

SPUT-SPOON SAMPLER 

STANOARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

s 
O 

al°, 

c j 
o 

X 
o_ 
< 
QC 
CJ 

OVM SOIL GAS 

PPM X 10 

2 * 6 8 10 12 1* 16 18 

~ - \ j r ~ WATER TABLE (TIME Of BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. fT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

SAMPLE 

NS 

NR-
NS 

J__ 

7.0 

1.6 

:2.o: 

3.5 

0_3_ 

0.9, 

3.1 0.8, 

2.5 

3.7 
t___ 

5.0 

-7.3-

9.0 

9.9 

10.5 

12.0 

12.8 

13.7 
T3TT 

REMARKS 

BACK CP ou NO 

OVM READINC: 

SOIL: 0.0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-23 (MW-2) 

5/1/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED 8Y 

SBH 

WEP 

CHECKED BY_ 
DRAWN BY: 

BJS 
SAR PAGE 1 Of 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

10 
10.8__ 

15 
15.3 

20' 

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3785.* 
SANDY CLAYEY SLT: 10% SAND, 10% CLAY, 80% 
SILT, VERY FINE GRAIN SAND, MINOR DOLOMITE 
GRAVEL 10 YR 6/*, UGHT YELLOWISH BROWN, 
DRY, UNCONSOLIDATED 

COBBLEY SILT: 10 YR 7/3, VERY PALE BROWN, 
DOLOMITE COBBLES, DRY, UNCONSOLIDATED, 
MINOR DOLOMITE GRAVEL > 0.1' DIAMETER 

SANDY DOLOMITE VERY FINE GRAIN SAND, 10 
YR 6/3, PALE BROWN VERY HARD, DRY 

AUGER REFUSAL 15.3' 

NO GROUNDWATER ENCOUNTERED 

BOREHOLE OVM: 0.0 PPU 

Q t t 
LJ CO 

i< 
3 O 

ML 

GU 

DOLOMITE 

\ ^ ^ " \ SPUT-SPOON SAMPLER 

\ Z X Z \ STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

O 
o 
_ l 

o 
X 
Q. 
< 
0 . 

o 

\ 

OVM SOIL OAS 

PPM X 10 

2 * t 8 10 12 TA 16 18 

WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR; NO RECOVERY 
NS; NOT SAMPLED 

ROBERTS/SCHORNICK 
it ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

SAMPLE 

NS 

NS 

0.0 

0.0 

0.0 

0.0 

0.8 

2.9 

1.5, 

1.0, 

1.1 

0.8, 

0.8, 

1.0. 

25 

•.0 

5.0 

7.5 

10.0 

10.8 

11.5 

125 

13.3 
H.O 

15.0 
•15.3 

REMARKS 

BACK OR OU NO 

OVM READING: 

SOIL 0.0 PPM 

AIR: 0.0 PPU 

35 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER BH-24 (MW-3) 

5/2/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

9JS 

-SAL PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

2.6 

10 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3789.8 
SANDY CLAYEY SILT: VERY FINE GRAIN SAND, 
10% SAND. 10% CLAY. 80% SILT, 10 YR 6/3, 
PALE BROWN, DRY. UNCONSOLIDATED 
AFTER 0.3'. 10 YR 7/2. UCHT GRAY 

AUGER REFUSAL 2.6' 
NOT ABLE TO SAMPLE BEDROCK 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 1.1 PPM 

15 

20 ' 

25 ' 

30 

35-

o < 
oo o 
Q fc 
Ld 00 
fc 2 
Z _J 
ZD CJ 

CJ 

o 

X 
0_ 

< 
CJ 

OVM SOIL CAS 

PPM X 1.0 

2 * 6 a io i ; i t i6 ia 

l _ ~ - ^ l SPUT-SPOON SAMPLER 

I X l STANOARO PENETRATION TEST 

I | UNOISTURBED SAMPLE 

— Z _ T ~ WATER TABLE (24 HOURS) 

—__- WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS; NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7 4 0 ^ 1 7 1 - ™ ^ 

SAMPLE 

NS 

3.5 Ml 
2.0 
2.6 

REMARKS 

BACKGROUNO 

OVM READING: 

SOIL: 00 PPM 

AIR: 0.0 PPM 

o-

10 

15 

20-

25 — 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-25 

OATE DRILLED 

DRILLING METHOD 

DRILLED 8Y 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/3/91 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

fFEET) 

2.0-

10 

15 

16.8 
16.9-

20-

25 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3784.1 

30 

35 • 

SANDY CLAYEY SILT: VERY FINE GRAIN SANO. 10% 
SAND. 10% CLAY, 80% SILL LOW PLASTICITY, 10 YR 
6/4, LIGHT YELLOWISH BROWN, ORY, UNCONSOLI
DATED, MINOR SUBROUNOED DOLOMITE GRAVEL 

COBBLEY SILT: DOLOMITE. COBBLES. 10 YR 7/2, 
LIGHT GRAY. DRY, UNCONSOLIDATED, ABUNDANT 
GRAVEL TO 0.15' DIAMETER 

SANDSTONE: VERY FINE GRAIN QUARTZ, 10 YR 
7/2. LIGHT GRAY, DRY, HARD. WEAK CEMEN TA

CTION, FRIABLE 

AUGER REFUSAL 16.9' 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 0.0 PPM 

SPUT-SPOON SAMPLER 

I X l STANOARO PENETRATION TEST 

| | UNOISTURBED SAMPLE 

- _ _ _ r " WATER TABLE (24 HOURS) 

0 < 
01 a 

a 
LU 00 

ZZ) 

00 

< 
o 

GM 

SANDSTONE: 

a 
o 

CJ 

zz 
CL 
< 
tr 
o 

o 
O l o 

OVM SOIL GAS 

PPM X 0.0 

8_ 10 12 14 16 18 

- WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

fllifil 3?1-

SAMPLE 

NS 

NS 

0.0 

0.0 

0.0 

0.9, 

1 5 , 

REMARKS 

2.5 

5.5 

12.5 
Tiff 
TT5~ 
14.1 
TTT 

16.9 

BACKGROUND 

OVM READING: 

SOIL 0 0 PPM 

AIR: 00 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-26 (MW-4) 

DATE DRILLED 5/3/91 - 5/4/91 

SBH 

DRILUNG METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

SAR PAGE 



# 

# 

# 

BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.4 

10 

15 

20 1 

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

(BOUND SURFACE; 3793.1 
SANDY CLAYEY SILT: NO PLAST., VERY FINE 
GRAIN SAND. 10 YR 6/3. 80S SILT, 10* SAND, 
10X CLAY, PALE BROWN, DRY, MINOR SUBRND. 
DOLOMITE GRAVEL, UNCONSOLIDATED 

AUGER REFUSAL 3.4' 
NO GROUNDWATER ENCOUNTERED 

Z 
o _J 

o < 
tn o 
Q Lu 
UJ to 
Lu 

A
S

 

Z _ i 
_3 a 

SM 

o 
o 

o 
I a. < 
0-

o 

OVM SQL CAS 

PPU X 2.0 

2 4 8 8 10 12 14 16 18 

| _ ^ - — j j SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

J J UNOISTURBED SAMPLE 

7~ WATER TABLE (24 HOURS) 

— W A T E R TABLE (TIME OF BORINC) 

[ _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
St ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(Mm-vn 

SAMPLE 

NS 

37.0 

REMAF 

BACKGROO 

OVM REACH 

SOU ___} 

AIR: __ 

JOB NAME/NUMBER MARATHON/91 Ok 

BORING NUMBER BH-27 

DATE DRIIJ-ED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/4/91 

HSA 

SUB 

WEP 

BJS 

SAg_ PACE 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.7 

10 

11.2 

15 

20 ' 

25 

30 

LITHOLOGIC DESCRIPTION 

CROUND SURFACE: 3799.8 
SANDY SILT: 20% VERY FINE GRAIN SANO, 80% 
SILT. NO PLAST.. 10 YR 7/3, VERY PALE BROWN. 
DRY. UNCONSOLIDATED 

SILTY SANDSTONE: VERY FINE GRAIN QUARTZ. 
10 YR 8/2. WHITE. DRY, WEAKLY CEMENTED. 
FRIABLE 

MOIST AT 8.0'. 2.5 Y 7/4. PALE YELLOW. 

VERY MOIST AT 9.0' 

AFTER 11.0'. VERY HARD 

AUGER REFUSAL 11.2' 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 8 PPM 

3 5 -

SPUT- SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o 
fc p 
o < 
LO a 
a fc 
Ld LO 

1< 
D CJ SM 

SILTY 
SANDSTONE 

CJ 
O 

CJ 
X 
a. 
< 
c j 

OVM SOIL GAS 

PPM X 1.0 

2 * 6 8 10 12 1* 16 18 

—_— WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

~A™T™--WW 

NS 

h5-T-0.04f l 

SAMPLE 

a. 

NS 

NR' 
NS 

NS 

0.0 

0.0 

2.0 
NS 

-4 - j -O .Q--'0.3» 

1.0/ 

Q~o~-

ll.O 
I.2-+" 2 

2.5 

il 
5.0 

6.0 

7.0 
7.6 

REMARKS 

8ACKGROUNO 

OVM READING: 

SOIL 0.0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER PFf-28 (MW-5) 

DATE DRILLED 5/4/91 k 5/5/91 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED 8Y 

DRAWN BY: 

HSA 

SBH 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

# 

ffl 

ffl 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

12.3 

15 

20' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3783.2 
COBBLEY SILT: DOLOMITE COBBLES TO 1.5' DIA
METER, 10 YR 5/3, BROWN, DRY, UNCONSOLI
DATED 

AFTER 0.9', 10 YR 8/2. WHITE. ABUNDANT SUB-
RNO. OOLOMITE GRAVEL 

AUGER REFUSAL 12.3' 

NO GROUNDWATER ENCOUNTERED 

25 

30 

•z. 
o 

d F 
o < 
00 O Q fc 
|_J CO 

fc 2 

GM 

G
R

A
P

H
IC

 
LO

G
 

o 0 

o 
o 0 

o 
O 

o 6 o 

• * O c 

* Q* o 
a 

o o 

* Cl a 
O o . O 

"o o 

a 
o 

a 

a 6 o 

" C C 

a o" o 

o O 

* a 
O O 

"a • a 

. 
a 

o 
O o' 

_ O d 

• 
* a 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

OVM SOIL OAS 

PPM X 10 

2 4 6 8 10 12 14 H 18 

—__- WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7 4 h s n 7 t - M M 

SAMPLE 

NS 

NS 

NS 

13.0 

6.0 

NS 

6.0 

11.0 

0 7 ^ 

1.2/ 

0.6-

25 

5.0 

5.7 

7.0 

9.1 

12.0 

REMARKS 

BACKCROUND 

OVM READING: 

SOIL 0.0 PPM 

AJR: 0.0 PPM 

o — 

5 — 

10 

t _ 

15 — 

20 — 

25 — 

30 — 

35 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER BH-29 (MW-6) 

5/5/91 DATE DRILLED 

DRILLING METHO0 HSA 

DRILLED BY SBH 

LOGGED BY WEP 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

13.5 

15 
15.5 

16.3 

20-

25' 

30 

35' 

LITHOLOGIC DESCRIPTION 
REMARKS 

Start 8:10 
Stop: 10:50 

GROUND SURFACE: 3783.5 
BOULDERY C08BLEY SILT: BROWN, 7.5 rR 5/6, 
DRY, UNCONSOLIDATED, COBBLES/BOULDERS 
FROM 5 CM TO 1 M, VERY FINE QUARTZ, 
GRAVELLY, WELL ROUNDED PEBBLES 

SILTY CLAY: BROWN, 10 YR 5/6, VERY FINE 
QUARTZ, LOW PLASTICITY, DRY, MED. COMPACTED. 
ABUNDANT CALICHE AND ROOT CHANNELS, 60% 

v CLAY, 40% SILT, WEATHERED AT CONTACT, 
\ CALICHE CEMENTED 

DOLOMITE: LIGHT GRAYISH BROWN, 10 YR 5/2, 
VERY HARD, SANOY, MASSIVE 

AUGER REFUSAL AT 16.3' 

GROUNDWATER NOT OBSERVED DURING DRILLING 

-V 

I _ ^ - " | SPUT-SPOON SAMPLER 

L X . I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

" •bsYJT i -Jags 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-30 (MW-7) 
5/6/91 OATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MJL 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PACE 1 OF 



SPUT-SPOON SAMPLER 

[ X l STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

- _ _ _ 7 ~ WATER TABLE (2* HOURS) 

—_-- WATER TABLE (TIME Of BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-31 (MW-8) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

3/6/91 
HSA 

SHE) 

MX 

BJS 

_S_&. PACE 1 OF 



IEBU 

# 

BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

9.5 
10 

12.0-

15 

20-

25-

30 

35 ' 

LITHOLOGIC DESCRIPTION 

Storfc 8.45 
Stop: 10:08 

GROUND SURFACE: 3805.6 
CLAYEY SILT: DARK BROWN, 7.5 YR 4/2. VERY 
FINE QUARTZ. DRY, VERY LOW PLASTICITY, 
GRAVELLY, 60% SILT. 40% CLAY. CALICHE DE
POSITS 

BOULDERY COBBLEY SILT: BROWN, 7.5 YR 5/2. 
DRY, UNCONSOLIDATED. GRAVELLY, COBBLES/ 
BOULDER FROU 5 CM TO 50 CU, ROUNDED 

SANDSTONE QUARTZ, GRAYISH YELLOW TO 
YELLOWISH GRAY, 5 Y 8/4 TO 7/2, FINE GRAIN, 
WELL SORTED. POORLY CEMENTED, FRIABLE 

AUGER REFUSAL AT 12.0 

BOREHOLE REAMED TO 111' TO INSTALL 
MONITOR WELL 

GROUNDWATER NOT OBSERVED DURING DRILUNG 

| ^ - 1 SPUT-SPOON SAMPLER 

I Z X L \ STANDARD PENETRATION TEST 

I | UNOISTURBED SAMPLE 

~ _ _ _ T " WATER TABLE (24 HOURS) 

UL 

GW 

SANDSTONE • 

\ 

OVM SOIL CAS 

PPM X 1.0 

2 * 8 8 10 12 U 16 IB 

-—__- WATER TABLE (TIME OT BORINC) 

[_ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR. NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

74051 321-3898 

8ACKCROUNC 

OVM READINi 

SOIL 0.0 

AIR: 0.0 

SAMPLE 

SE
NS 

0.2 
-10.0 

9.0 

12.0 

REMARI 

JOB NAME/NUMBER MARATHON/9102'. 

BORING NUMBER BH-32 (MW-9) 

_5/7/9j_ DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 
CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PACE 

III 



BORING RECORD 

GEOLOG. 
UNIT 

V- 16.0 

DEPTH 

(FEET) 

10 

12.6 

13.5 
- \ 

15 

20-

25-

30 ' 

l_____3 

LITHOLOGIC DESCRIPTION 

Start 13:00 
Stop: 14:4* 

GROUND SURFACE 3788.7 
CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, 
ORY, VERY LOW PLASTICITY, VERY FINE QUARTZ, 
CALICHE DEPOSITS, 60% SILT. 40% CLAY 

SILTY CLAY: DARK BROWN, 10 YR 4/3, VERY 
FINE QUARTZ, LOW PLASTICITY, MOO. COMPACTED, 

MOIST BELOW 9.5', LOW PLASTICITY 

BOULDERY COBBLEY GRAVEL LIGHT GRAYISH 
BROWN. 10 YR 5/2 TO 6/2, ROUND. CALICHE, 
CEMENTED, HARD 
CLAYEY SAND: SANDY CLAY, BROWN, 10 YR 5/3, 
QUARTZ. FINE GRAIN. WELL SORTED, SATURATED. 
MED. PLASTICITY, STRONG HYDROCARBON ODOR 

AUGER REFUSAL AT 16.6' 

BOREHOLE REEMEO 10 INCHES TO A DEPTH OF 
17.01', 5/8/91 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

—_-- WATER TABLE (TIME OF BORINO) 

| _ LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

" « b 3 V 5 5 - 3 « M 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-33 (MW-1Q) 
OATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/7/91 
HSA 

SHB 

MJL 

BJS 

SAR PACE 1 OF 



BORING RECORD 

it 
GEOLOG 
UNIT 

ffl 

V- 22.0' 

DEPTH 

(FEET) 

4.5 

7.5 

LITHOLOGIC DESCRIPTION 

Start 
Stop: 

14:23 
16:40 

CROUN0 SURFACE: 3804,8 

10 

20 ' 

22.2 — 
22.5 

25 

30 

35 • 

CLAYEY SILT: YELLOWISH BROWN. 10 YR 5/4, 
DRY, UNCONSOLIDATED. VERY LOW PLASTICITY. 
VERY FINE QUARTZ. 70% SILT. 30% CLAY 

GRAVELLY COBBLEY SILT: GRAYISH BROWN, 10 
YR 5/2. VERY FINE QUARTZ, POORLY SORTED. 
ANGULAR, ABUNDANT. K-FELDSPARS/BIOTlTE. 
MOD. COMPACTED. STRUCTURELESS. CaCo3 
CEMENTED 

COBBLEY BOULDERY SILT: GRAYISH BROWN. 10 YR 
5/2. POORLY SORTED. COBBLES/BOULDERS FROM 
5 CM TO 1 M, ROUND. DOLOMITE 

HYDROCARBON ODOR BELOW 18.01', MOIST 

HYDROCARBON SATURATED AT CONTACT 
SANDSTONE: UGHT OUVE GRAY, 5 Y 6/2. 0UAR1 
FINE GRAIN, WELL SORTED, MICACEOUS. 

\FRIABLE, NONCALCAREOUS / 

AUGER REFUSAL AT 22.5' 

l ^ ^ - ^ l SPUT-SPOON SAMPLER 

I J X C I STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

" T Z X - WATER TABLE (24 HOURS) 

o < 
oo o 
Q 
Ld 00 

i< 
3 O 

SM 

GM 
l l 

SAND5TQNF 

O 
O 

X a. < cc o 

O 
O 

lb 

o|_ 

OVM SOIL 

PPM X 

6 8 10 

GAS 

__L9_ 

—_— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

^ l - I H O I 

SAMPLE 

NS 

NS 

0.0 1.0 

0.0 

0.0 

0.0 

2.5 

8.6 

479.0 

545.0 

2.5 

13 , 

1.5/ 

15.0 
0.0 4-15.2 

605.0 2.5 

7.0 

.1 
•8.5-

10.3 

12.0 

13.5 

17.5 

19.0 

20.0 

22.0 
723 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0-0 PPM 

AIR: 0.2 . PPM 

0 

10 

fc 

15 1 

2 0 ' 

2 5 ' 

30 — 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-34 (MW-U) 
DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/8/91 

HSA 

SHB 

BJS 

SAR 

m m 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.0-

10 

15 

20 ' 

23.0 
23.3 

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

Storf 14:30 
Slop: 17:35 

CROUND SURFACE: 3807.9 
CLAYEY SILT: UCHT YELLOWISH 8R0WN, 10 YR 
6/4, ORY. VERY FINE OUARTZ UNCONSOLIDATED, 
60XSILT. 40* CLAY, CALICHE DEPOSITS 

BOULOER COBBLEY SILT: LIGHT GRAYISH BROVWI. 
10 YR 6/2. POORLY SORTED. GRAVELLY, COBBLES 
BOULDERS FROM 5 CM TO 1 M. ROUND 

CLAYEY BELOW 19.5', SANDY, OUARTZ, MED 
GRAIN, MOIST, MED PLASTICITY, STRONG 
HYDROCARBON ODOR 

SANOSTONE: LIGHT OUVE GRAY. 5 Y 6/2. QUART! 
OSE. FINE GRAIN, POORLY CEMENTED. NON-

CALCAREOUS, FRIABLE. MICACEOUS 

BORING TERMINATED 23.3' 

GROUNDWATER MOT OBSERVED DURING DRILLING 

| | SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
00 CJ 

Q fc 
UJ CO 

! < 
3 CJ 

GM 

S.ANDSTONF 

CJ 
O 

CJ 
X 

< 
or 
CJ 

o 
Old 

OVW SOIL CAS 

PPU x J2JL 
2 *_ 6 8 10 12 1* 16 18 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

SAMPLE 

NS 

NS 

NS 

NS" 

> 
O 
0.8 

TJT 

0.2 

1.6 

2.5 

47.1 

157.5 

440.0 

0.5, 

1.5, 

1.0, 

0.8, 

1.5, 

0.7/ 

JUL: 

2.5 

4.0 

7.0 

8.5 

9.5 

10.5 
TOT 

TIO 

14.0 

14.8 
15.5 

17.5 

19.0 
19.7 
20.0 

22.5 

23.3 

REMARKS 

8ACKGROUNO 

OVM REAOINC: 

SOIL: 0.0 PPU 

AIR: 0.0 PPM 

0 

10 

15 

20 — 

25' 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-35 (MW-12) 

5/9/91 

SHB 

DATE DRILLED 

DRILLING METHOD HSA_ 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

OEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

Start 1.3:10 
Stop: 15:00 

GROUND SURFACE 3799.5 
CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, 
VERY FINE QUARTZ, DRY, VERY LOW PLASTICITY. 
70% SILT, 30% CLAY 

7.2 

10 

12.5 

13.5 

\ 
15 

17.5 

19.2" 
19.7 

20 — 

25' 

30 

35-

BOULDERY COBBLEY SILT: GRAVEL LIGHT GRAYISH 
BROWN, 10 YR S/2, POORLY SORTED, COBBLES/ 
BOULDERS FROU 5 CM TO 1 M., ROUND 

SANOY GRAVELLY CLAY: BROWN, 7.5 YR 5/4, 
MOIST. UED. PLASTICITY, FINE GRAIN QUARTZ, 
FIRM, OCCASIONAL LARGE GRAVEL 60% CLAY, 
40% SANO, CALICHE DEPOSITS / 
BOULDERY COBBLEY SILT: GRAVELLY, LIGHT 
CRAYlSH BROWN, 10 YR 6/2, POORLY SORTED, 
COBBLES/BOULDERS FROM 5 CU TO 1 M, ROUND 

GRAVEL GRAY, 10 YR 5/1, MOO. WELL SORTED, 
ANGULAR, PEBBLES 5-10 MM, HYDROCARBON 
SATURATED 
SANDSTONE: PALE OLIVE, 5 Y 6/4, FINE GRAIN, 
WELL SORTED, POORLY CEMENTED, FRIABLE, 
N̂ONCALCAREOUS, MICACIOUS 

BORING TERMINATED AT 19.7' 
/ 

NO GROUNDWATER ENCOUNTERED DURINC DRILLING 

1^ . 1 SPUT-SPOON SAMPLER 

I I X T I STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

~ _ _ _ r - WATER TABLE (24 HOURS) 

o 
=J p 
o < 
CO <_) 

UJ CO 

UL 

GM 

CL 

GM 55 

GP 

SANDSTONE 

O 
O 
_ l 

O 
X 
0 . 
< 
ct 
CJ 

\ 

OVM SOIL OAS 

PPM X 23.0 

2 » 8 8 10 12 14 l« 

6 

—__- WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
it ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

371-38M 

SAMPLE 

NS 

1.0 

0.0 

o.o 

EC 

o.o 
NR 
NS 

1.0, 

0.5, 

0.4, 

1.1 

0.0 

jXDZ 

1.5, 

2.5 

8.5 
9.0 

12.0 

13.5 

23: 
14.0 
i i i . 

17.0 

REMARKS 

BACKCROUNO 

OVM READING: 

SOIL 0.0 PPM 

AIR: 0.0 ppu 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-36 (MW-13) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/10/91 

HSA 

SHB 

MJL 

BJS 

SAR PACE 1 Of 



GEOLOG, 
UNIT 

DEPTH 

tTEET? 

2.7 

7.8 

10 

12.! 

15 

W U L u u i v i r L C I 1UIN t x t - L u r c i / 

LITHOLOGi: DESCRIPTION 

GROUND SURFACE. 37935 

SILT: BROWN (?.» YR i / i ) , LOOSE 
NO PLASTICfTY, CRY 

CLAYEY SILT; l.T. BROWN (7 S Yft e A ) , 
SLIGHTLY PLASTICITY, ORY, 10* CLAY, 
SOME CAUCHE DEPOSITS. BOX SILT, 
LOOSE 

CLAYEY SILT; LIGHT BROWN, (7.5 YR t / 4 
ANO PINK (7.5 n 7 /3 ) , SLIGHTLY 

9.3 LPLASTICITY, FIRM, ORY, 25X CLAY. 20X 
ICLAY DEPOSIT? 

SILTY CLAY. BROWN (7.5 YR 5 /3 ) , 20% 
SILT, SX CAUCHE. DEPOSITS, SLIGHTLY 
PLASTICITY, HAKD, DRY, SUOHTLY MOIST 
AT 12.5' TO 12.9'. NO OOOR 

SILTY CRAVSL; LT BROWN (7.5 YR 6/4T," 
GRAVEL CCARSE WITH SOME FINE 
5 MM TO 20 MM, SUCHTLY MOIST, 
POORLY SORTED, ,-fYDROCARBON 
SATURATION BELOW 13.4' 

SANOY GRAVEL: DARK GRAY (7 5 YR 4 /0 ) 
SATURATED, SA'+O 10X. COARSE CRAINCO, 
SUBANG,, GRAVEL FINE TO COARSE 10-
50 MM, STRONG HYDROCARBON ODOR. 
POORLY GRADED, JWTOCR GRAVEL WITH 
ROUNDED 

18£bROCK. LIMESTONE. BROWN, DOLOMITE" 
i t i DENSE, HARD, WEATHERED CRAY ON 

SURFACES 

25 

30 

HSA REFUSAL AT 19.3' 

•35 1 

SPLrT-fPCDN SAMPLER 

STANteM PtNCTRATION TEST 

UNBOTURK? J AMPLE 

WATCH TA9LC (E4 HOUR*) 

- — WATER TA1LI <T1X£ DF I0UN6) 

L_ LA10JUT0RT TCIT LOCATION 

- j - PEWTRONSTE* CTQNVM. FTJ 

NRI HO nccavcsr 
N» NOT SAMPLE tl 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC, 

HA ? M 7 i 
M I S 

35 —• 

JOB NAME/NUMBER MW-37 (EBSO) 

BORING NUMBER MARATHON/91029 

DATE IlglLLEn 3 /26 /91 

DRtLLlNTJ H ETHOS HSA 

DRILLED BY. SHB 

LQGOCD BY GKR 

CHECKED BY_ 

DRAWN BYi 

BJS 

SAR PAflC I JL 



BORING RECORD 

GEOLOG. 
UNIT 

17.0 
. 2 -

OEPTH 

7,3 

10 

15 — 

17.2" 

22.1-

UTHOLOGIC DESCRIPTION 

S1»fc 07:40 
Stop: 10:00 

GROUND SURFACE! J3014 

25 

30 

35 ' 

CLAYEY S f tM . ?.i TK J/4, ORY, VERY 
LOW PLASTICITY, CAIJCHt DEPOSITS, VERY FINE 
QUARTZ, 7M 5K.T. M t CLAY 

BOULDER COBBLEY 51T: UOHT BROWNISH CRAY, 
10 ffi 8/2. 8RAKLLY. POORLY SORTED, 

comis/iWims FROM s CM TO so cu. 

ABUNDANT (IRAVfl. FROM 12.0-14.0', PEBBLES 
FROM 1.0 CM TO i. l CM 

CLAYEY FROM 14.0-14.5', SAKOY, MOIST, MED. 
CRAW OUARTZ. MED1. PLASTICITY 
BOULOCRS > IM BELOW 14,5' 

GRAVEL CRAY TO UUYISH BROWN, 10 YR 5/1 
TO 5/2, UODERAlU SORTIO, VERY COARSE 
GRAIN QUARTZ, PE831ES 0.5 TO 1.0 CM, RND 
TO SUBRNO.. COBBLEY. HYDROCARBON SATURATED 
CLAYEY BELOW 1?.0 

SANDSTONE BROWN. 10 YR 5/3, FINE GRAIN, 
OUARTZOSE. *tLL SORT, POORLY CEMENTED, 
TRIABLE 

BORINC TERUWATEC AT 210' 

BOREHOLE REtUS) TO .10* 

L ^ " ~ l SPUT-SPOON SAMPLER 

STANC ARC PENETRATION THT 

UNOllTURtED SAMPLE 

WATER T*tU (t« HOJ.Kf) 

SANDSTONE 

— L - . WATER TAJLt (Tut OF MR1NS) 

(_ LABORATORY TEST LOCATION 

-f- PENCTROUCTCR (TONJ/SO. FT.) 

NR; NO MCOVtRV 
NS; NOT CAMPUtt) 

ROBERTS/SCHORNICK 
at A S S U l i l A l f c S . INC. 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-97 (MW-14) 
DATE DRILLED 

DRILLING METHOD 

ORILLI0 BY 

LOGGED BY ™ " 

CHECKED BY 
DRAWN BY: 

5/11/81 

HSA 

SHB 

MJL 

JJS_ 
JtL. J2S 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

fFEET) 

6.5 

10 

15 

17.38 

20 ' 

25 

30 

LITHOLOGIC DESCRIPTION 

Start: 15:45 
Stop: 17:00 
Resume: 10:00 
Finish: 10:30 

GROUND SURFACE: 3801.5 

CLAYEY SILT: LIGHT YELLOWISH BROWN. 
10 YR 6 /4 . VERY FINE OUARTZ. DRY. 
LOW PLASTICITY, CALICHE DEPOSITS, 
707. SILT. Z07. CLAY 

COBBLEY-BOULDERY SILT: LIGHT 
GRAYISH BROWN TO YELLOWISH BROWN 
10 YR 6/2 TO 6/4 . GRAVELLY. POORLY 
SORTED. COBBLES/BOULDERS FROM 3 
CM TO 50 CM, ROUND TO SU8R0UND 

CLAYEY FROM 9.0' TO 9.8\ SANDY, 
FINE TO MED. CRAIN QUARTZ. FIRM. 
MOD. TO LOW PLASTICITY 

AUGER REFUSAL AT 17.38' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 

35 • 

£><• 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2 * HOURS) 

o < 
LO <J 

a !± 
LU 00 

I : 

ML 

CM 

a 
o 

CJ 
x 
Q_ < 
QL 
CJ 

\ 

OVM SOIL OAS 

PPM X _2 

8 10 12 U 16 Ifl 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 MAN. 

JA 

SAMPLE 

NS 

HE 

NR 
NS 

NR 

NS 

NS 

0.2 

NR 

35.0 

-Lfl. 

TT2" 
2.5 

0.8, 

I.Cv 

•cnr 

3.7 

7.0 

8.5 
9.0 

JJL5. 

12.0 
2 3 

14.C 

15.0 
15.5 

17.0 
T 7 T 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0-0 PPM 

AIR: 0-0 PPM 

0 

10 

15 

20-

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-38 (MW-15) 

DATE DRILLED 5 /11 /91 Ic 5 /12 /91 

SHB 

DRILLING METHOO HSA 

DRILLED BY 

LOGGED BY 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 

SAR PtGE 1 OF 



l l i i i l 

BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

Start: 13:15 
Stop: 

GROUND SURFACE: 3798.4 

CLAYEY SILT: V. PALE BROWN TO LT. 
YELLOWISH BROWN, 10 YR 7 /4 TO 6 /4 , 
DRY, V. LOW PLASncrTY, GRAVELLY 
BELOW 3.0'. PEBBLES TO 1-CM. ROUND 
V. FINE QUARTZ MATRIX, 65% SILT, 353 
CLAY, 5% GRAVEL 

10 

15 

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' 

21 iO —h SANDSTONE: UGHT OLIVE GRAY, 5 YR 
6 /2 . QUARTZORE, FINE GRAIN, WELL 
SORTED. POORLY CEMENTED, FRIABLE, 
MICACEOUS, NON—CALCAREOUS 

25' 

30 

BORING TERMINATED AT 21.0* 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

Ld 01 

i < 

CL 

GM 

"55" 

OVM SOIL CAS 

PPM X 15 

2 « 8 8 10 12 U 18 16 

—_7- WATER TABLE (TIME OF BORING) 

L_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

I twTKI-t f f l 

SAMPLE 

NS 

NR 

NS 

NR 

JUS. 

NR 

NS 

NR 

JUS. 

NS 

NR 

NS 

NR 

10 

0.8 

2.1 

0.2 

4 0.7 

0.7 

2.6 

6.8 

17.1 

269 

268 

7JX 

0.9/ 

1.0 

5.0 
33 

7.0 

9.8 

10.5 

12.0 

12.8 
13.5 

ISA 
15.5-

JJJ1 
17.8 

18.5 

IM 
i i i 
20.5 

^ 2 1 . 0 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-39 (MW-16) 

DATE DRILLED 5 /12 /91 

DRILLING METHOD 

DRILLED BY 

LOGGED 8Y 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

MJL 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

37 -LS.JL 

DEPTH 

(FEET) 

9.4 
10 

14.0 

15 — 

17.7 

20 — 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3797.5 

CLAYEY SANDY SILT: VERY FINE GRAINED 
SAND. 10* CLAY, 10% SAND, 80% 
SILT. UNCONSOLIDATED. ORY. 7.5 YR 
7 /4 PINK 

ABUNDANT COBBLES AFTER 6.0' 

COBBLEY SILTY SAND: 10% COBBLES. 
20Z SILT. 707. SAND. VERY FINE 
GRAINED SILICA SAND, SLIGHTLY MOIST, 
7.5 YR 7 /4 PINK, UNCONSOLIDATED, 
DOLOMITE COBBLES 

COBBLEY SANDY SILT: VERY FINE GRAINED 
SANO. SLIGHTLY MOIST. 7.5 YR 7/4 PINK, 
UNCONSOLIDATED, DOLOMITE COBBLES 

AUGER REFUSAL AT 17.7" 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 

BOREHOLE OVM READING: 19.0 PPM 

\ ^ ^ - " \ SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

2 
O 

O < 
oo o 

oo 
00 
< 
_l 
o 

SM 

GM 

GM 

O 
O 

ZE 

< 
or 
a 

OVM SOIL GAS 

PPM x 20 

z 4 6 a io 12 1* 16 ia 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

- \ - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

SAMPLE 

NS 

NR 

NS 

NR 

NS_ 

NS 

NR 

NS 

-6 -4-11-
NS 

NS 

0.0 0.9/ 

0.0 

0.0 OX 

o.o—0.1-" 

30 

NS-

1.1/ 

0.3-

.0.5 

H I 

2.5 

3.4 
4.0 

5.0 
5.4 

JUL 

8.1 

10.0 
TOT 

11.5 
12.0 

13.0 

1±H 

1L0_ 
T77T 
T 7.7-1 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0-0 PPM 

AIR: 0-0 PPM 

10 

15 

20-

25-

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-40 (MW-17) 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

5 /13 /91 Ic 5 /14 /91 

WEP 

BJS 

SAR PAGE ' OF 



BORING RECORD 

# 

# 

GEOLOG 
UNIT 

37 _L?JL 

L S 3 

DEPTH 

(FEET) 

6.0 

9.0 

10 

13.4 

15 
15.2 

20 • 

25 

30 

35 -

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3793.5 

CLAYEY SILT: I o% CLAY, 90% SILT. 
LOW PLASTICITY. 10 YR 6/3 PALE 
BROWN. UNCONSOLIDATED, DRY 

GRAVELLY COBBLCY SILT: 10 YR 7/2 
LICHT GRAY, UNCONSOLIDATED, SUB
ROUNDED. OOLOMITE GRAVEL ANO C0B8LE£, GM 
ORY 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND. 1055 COBBLES. 20% SAND, 70% 
SILT, SLIGHTLY MOIST, 10 YR 7 /2 LIGHT 
GRAY, UNCONSOLIDATED, STRONG CON
DENSATE ODOR 

VERY MOIST AFTER 12.5' 

AUGER REFUSAL AT 15.2' 

GROUNDWATER OBSERVED DURING 
DRILLING. 

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

ZZ 
o 

o < 
LO CJ 

LU CO 

i< 
ZZ) CJ 

SC 

GM 

O 
O 

X 
CL 
< 
CJ 

\ 

OVM SOIL OAS 

PPM x 23 

2 4 6 8 10 12 14 16 18 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

740S1 .171-

SAMPLE 

NS 

CJ 

rr 

11.5 

o.o 

2.8 

50 

3_7fl. 

-6-T408 
NS 

1.2/ 
2.5 

3.7 

5.0 

0.5, 

0.1 

6.1 
5 2 

UL 

9.0 

10.0 
T 0 3 

12.0 
12.5 

13.5 
13.6 

15.2 

REMARKS 

BACKGROUND 

OVM REAOINO: 

SOIL 0-0 PPM 

AIR: 0.0 PPM 

0 

10 

15 

2 0 ' 

2 5 ' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH~41 (MW-18) 

5 - 1 4 - 9 1 

SHB 

DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

SAR PAGE ' OF 

i j M — ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 



BORING RECORD 

GEOLOG 
UNIT 

_y JI.B_ 

16.7 

DEPTH 

(FEET) 

6.0 

10 
10.2 

12.3 

15 
14.6 

17.3 

20' 

25 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.4 

CLAYEY SILT: 10% CLAY, 90% SILT, 
10 YR 6/3 PALE BROWN, 
DRY, UNCONSOLIDATED 

SLIGHTLY MOIST AFTER 5.0' 

COBBLEY CLAYEY SILT: 10% COBBLES. 
10% CLAY, 80% SILT, 10 YR 6/3 , 
PALE BROWN, SLIGHTLY MOIST, 
UNCONSOLIDATED 

COBBLEY SANDY SILT: VERY FINE GRAINED 
SAND, DOLOMITE COBBLES, 10 YR 7/1 
LIGHT GRAY, DRY. UNCONSOLIDATED 

COBBLEY CLAYEY SILT: 10 YR 7/1 LIGHT 
GRAY. DOLOMITE COBBLES, 10 YR 5 /4 
YELLOW BROWN, SILTY CLAY BINDER, 
MOIST, MOD. CONSOLIDATED 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, DOLOMITE COBBLES, 10 YR 7/1 
UGHT GRAY, SATURATED, STRONG 
CONDENSATE ODOR AT 17.0". SATURATED 
WITH 5 YR 3/1 VERY DARK GRAY, 
VISCOUS MATERIAL STRONG CONSENSATE 
ODOR 

AUGER REFUSAL AT 17.3' 

GROUNDWATER ENCOUNTERED AT 14.8' 

HEAVING SANDS AT T.D. 17.3' 

30 

35' 

z 
o 

d F 
o < 
CO CJ 

a i 
LU CO 

13 
3 O 

SC 

GM 

GM 

CM 

GM 

| ^ 1 SPLIT—SPOON SAMPLER 

I J X T I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

\ 

0 D 

o 

•fe 

o 
o 

o 
X 
0 . 
< 
or 
c j 

OVM SOIL OAS 

PPM X 40 

2 A « 8 10 12 14 18 18 

— W A T E R TABLE (TIME OF BORINC) 

l _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
6c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 70072 

~ * M ~ V M - M 9 S 

SAMPLE 

NS 

NR 

NS 

NR 

NS 

0.0 

0.0 

0.0 

98 , 

1.3/ 

1.0/ 

5 124 

NS 

344 

14.0 

15.2 

7TB" 

1-V 

2.5 

5.0 

6.3 
631 

&5_ 
9.0 

12.0 

13.1 

TTT 
17.0 
T73 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL _ ° J L f 

AIR: 0.0 i 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-42 (MW-19) 

OATE DRILLED 

DRILLING METHOO 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5 /15 /91 

HSA 

SHB 

WEP 

BJS 

SAR PACE 1 Of 



BORING RECORD 

GEOLOG. 
UNIT 

L S I 

DEPTH 

(FEET) 

6.0 

9.0 

10 -

14.1 

15 — 

20' 

25 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3794.8 

CLAYEY SILT: tOJS CLAY, 903 SILT, 
10 YR 6/3 PALE BROWN, DRY TO 
SLIGHTLY MOIST, NO PLASTICITY 

COBBLEY SANDY SILT: 10 YR 7/3 VERY 
PALE BROWN, SLIGHTLY MOIST TO DRY, 
UNCONSOLIDATED. DOLOMITE COBBLES 
TO APPROXIMATE 0.5 FEET DIA. AFTER 
6.0', CLAYEY SILT BINDER, SLIGHTLY 
MOIST 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, 10 YR 8/2 WHITE, DRY, 
UNCONSOLIDATED, DOLOMITE COBBLES, 
MINOR DOLOMITE GRAVEL 

MINOR CLAYEY SILT BINOER AFTER 12.0' 
SUGHTLY MOIST 

AUGER REFUSAL AT 14.V 

GROUNDWATER NOT OBSERVED DURING 
BORING. 

30 

35 ' 
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 70072 

74MT321- .WS 

BACKGROUND 

OVM READING: 

SOIL 0 0 PPM 

AIR: 0-0 PPM 

JOB NAME/NUM8ER MARATHON/91029 

BORING NUMBER BH~43 (MW-20) 

DATE DRILLED 5 /16 /91 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

20.4 

L S I 

OEPTH 

itmi 

6.5 

10 

15 

18.0 

20 — 

21.20" 

25 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUNO SURFACE: 3796.1 

SANDY CLAYEY SILT: VERY FINE GRAJN 
SAND, 1 055 SAND, 1055 CLAY, 8055 SILT, 
NO PLASTICITY, 7,5 YR 7/2 PINK GRAY, 
DRY, MINOR CALICHE, UNCONSOUDATED 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND. 10 YR 7 /2 UGHT GRAY, DOLOMITE 
COBBLES AND GRAVEL. DRY, UNCON
SOLIDATED 

AFTER 12.0'. CALICHE CEMENTATION. 
MINOR SLIGHTLY MOIST, 7.5 YR 6 /+ 
LIGHT BROWN, CLAY BINDER 

SLIGHTLY MOIST AFTER 14.0' 

SANDSTONE: VERY FINE GRAIN SILICA 
HIGHLY WEATHERED AND FRACTURED, 
2.5 YR 7 /4 PALE YELLOW. FRACTURE 
IN FILLING WITH MOTTLED 7.5 YR 5 /4 
BROWN SILTY CLAY, SLIGHTLY MOIST IN 
FRACTURE, MOIST IN SANDSTONE, 
HICHLY FRIABLE AND MOIST AFTER 
20.0', AFTER 20.6' VERY HARD 
SANDSTONE 

AUGER REFUSAL AT 20.71 

GROUNDWATER NOT ENCOUNTERED 
DURING BORING. 

35 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

O 
d P 
o < 
00 o 

Q ± 
b j LO 

i< 
3 CJ 

SM 

GM 

SS 

CJ 
O 
_J 

o 
I 
CL 
< 
or 
o 

A * 

;ofoi 
o' 

a 1°; 
.0 
J2 

•• WATER TABLE (24 HOURS) 

OVM SOIL GAS 

PPM X _ 2 

2 * 8 8 10 12 14 16 Ig 

- _ j - WATER TABLE (TIME OF B0R1N0) 

| _ LABORATORY TEST LOCATION 

-f - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Tib4\ 321-389S 

SAMPLE 

NS 

NS 

NS 

0.0 
1.3/ 

2.5 

3.8 

0.0 

0.0 

3.0 

T5 

11 

23 

1.1. 
6.1 

EES 

0.7 

0.6 

.0.4' 

0.9/ 

1.5/ 

1.1/ 

20.1 

NR 

4.0-
5.0 

-L0_ 
7.7 

9.0 
9.6 

12.0 
12.4 

REMARKS 

14.0 

14.9 

ISA 

HA 

18.5 
19.0 

21.2 

BACKGROUND 

OVM READING: 

SOIL' 0.0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-44 (MW-21) 

DATE DRILLED 5 / 1 6 / 9 1 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

fFEET) 

4.0 

8.0 

10 

14.5 
15 

15.5 
15.6H 

20' 

25 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3797.5 

COBBLEY SANOY SILT: VERY FINE GRAIN 
SAND, 10 YR 6/3 PALE BROWN, DRY. 
UNCONSOUOATED, DOLOMITE COBBLES 
AND GRAVEL. AFTER 3.0' 10 YR 7 /2 
LIGHT GRAY. CAUCHE CEMENTATION 2 ' - 3 

COBBLEY SILTY SAND: 10% COBBLES, 
30% SILT, 60% SAND, VERY FINE TO 
FINE SAND, 10 YR 8/3 VERY PALE 
BROWN, DRY. DENSE 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, 10 YR 7 /4 VERY PALE BROWN, 
SLIGHTLY MOIST, UNCONSOLIDATED, 
DOLOMITE COBBLES 

AFTER 12.0" MINOR 7.5 YR 6 /4 LIGHT 
BROWN, MOIST CLAYEY SAND BINDER 

SILTY CLAY: 40% SILT. 60% CLAY, LOW 
PLASTICITY, STIFF, 10 YR 5/4 YELLOW 
BROWN, MOIST, MINOR SUBROUNDED 
DOLOMITE GRAVEL 

DOLOMITE: VERY HARD, MICROCRYSTALLINE, 
10 YR 6/1 LIGHT GRAY TO GRAY. DRY 

AUGER REFUSAL AT 15.6' 

GROUNDWATER NOT OBSERVED DURING 
BORING 

NO GROUNDWATER AFTER 24 HOURS 

35 -
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
F 
< 

ut o 

Q 
UJ CO 
- LO 

< 
13 CJ 

GM 

GM 

GM 

CL 
-DOLO.-

O 
O 
_ l 

O 
I 
0_ 
< 
or 
o 

5> 

• r<? 

o p. 

O 
O-' 

OVM SOIL OAS 

PPM X 1.0 

2 A 6 8 10 12 14 16 16 

—_— WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
i t ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Y4MY321-3MS 

- 1 -f-o.'o-ii 
NR 

SAMPLE 

NS 

NS 

NS 

SE 
NS 

NS 

0.0 
1.2. 

0.0 

3.0 

0.0 

3.0 

1.V 

.0.7 

1.1/ 

TJ7J 
TJT 

REMARKS 

2.5 

5.2 

7.0 
7.5 

9.0 

10.1 
3 2 

12.0 

u. 
1 4.0 

15,1 

BACKGROUND 

OVM READING: 

SOIL 0-0 PPM 

AIR: CO PPM 

o — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-45 (MW-22) 

DATE DRILLED 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 
DRAWN BY: 

5 /17 /91 

HSA 

SHB 

WEP 

BJS 

SAR PACE 1 Of 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

ami 

4.5 
5 ~ 
6.0 

10 
10.8 
10.9— 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3792.4 

CLAYEY SILT: 10% CLAY, 90% SILT, 
10 YR 7 /4 VERY PALE BROWN, DRY TO 
SLIGHTLY MOIST, UNCONSOLIDATED, NO 
PLASTICITY 

GRAVELLY SILT: 10 YR 8 /3 , VERY PALE 
BROWN, DRY TO SLIGHTLY MOIST, SUB-

—L, ROUNDED DOLOMITE GRAVEL TO 0.08' 
DIA. 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, 10 YR 8 /3 VERY PALE BROWN, 
DRY SLIGHTLY MOIST. UNCONSOLIDATED, 
DOMOMrTE COBBLES. MINOR CALICHE 
CEMENTATION 

SANDY DOLOMITE: VERY FINE GRAIN 
SAND, 10 YR 7/2 LIGHT GRAY, VERY 
HARD. DRY 

15 

20-

25' 

30 

35-

AUGER REFUSAL AT 10.9" 

GROUNDWATER NOT OBSERVED DURING 
BORING 

NO GROUNDWATER AFTER 24 HOURS 

| _ ^ - — | SPUT-SPOON SAMPLER 

I J X L I STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

— Z T T * WATER TABLE (24 HOURS) 

z 
o 

d f= 
0 < 
01 o 

Q St 
U 01 

g < 

CL 

GM 

GM 

O 
O 

O 
X 
a. < or o 

OVM SOIL CAS 

PPM x o.q 
2 A 8 8 10 12 14 18 IB 

-D0L0.-

~ - = ~ ^ ~ WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

tr«T«i-«w 

SAMPLE 

NS 

NS 

TTS" 

NR 

US. 

0.0 

0.0 

0.0 

0.0/ 

1.5/ 

1.1, 

1.5/ 

2.5 

4.0 

5.0 

8.5 
TO 

ffi 

REM/ 

BACKGRC 

OVM REA 

SOIL: _£ 

AIR: _ £ 

JOB NAME/NUMBER MARATHON/9 IQi 

BORING NUMBER BH-46 (MW-23) 

DATE DRILLED 5 /17 /91 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

6.5 

9.5 
10 — 

10.9 
1 i.o-

15 

20" 

25-

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3791.0 

CLAYEY SILT: 103 CLAY, 90% SILT, 
10 YR 7 /4 VERY PALE BROWN, NO 
PLASTICITY, DRY, UNCONSOLIDATED 

SLIGHTLY MOIST AFTER 6.0' 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, 10 YR 8 /2 WHITE, DRY, SUB
ROUNDED DOLOMITE COBBLES AND MINOR 
GRAVEL, UNCONSOLIDATED CALICHE 
CEMENTATION AFTER 8.51 

COBBLEY SILTY CLAY: 107. COBBLES, 
30% SILT, 60% CLAY, MINOR CAUCHE 
CEMENTATION, 10 YR 5 /4 YELLOW 
BROWN, MOIST. DOLOMITE COBBLES, 
UNCONSOLIDATED 

SANDY DOLOMITE: VERY FINE GRAIN 
SILICA, 10 YR 7/1 UGHT GRAY. DRY 

AUGER REFUSAL AT 11.0' 

GROUNDWATER NOT OBSERVED DURING 
BORING 

\ ^ - ^ \ SPUT-SPOON SAMPLER 

I ^ X l STANOARO PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~Z\ \ \ZT WATER TABLE (24 HOURS) 

REMARKS 

- WATER TABLE (TIME OF BORING) 

( _ LABORATORY TEST LOCATION 

-f - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7twTBi-«a 

BACKGROUND 

OVU READING: 

SOIL 0-0 PPM 

AIR: 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-47 (MW-24) 

DATE DRILLED 5 /18 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

o-
1.0 

CLAYEY SILT: 10T. CLAY, 90% SILT, 
L 10 YR 7 /3 VERY PALE BROWN, DRY, 
j UNCONSOLIDATED 

8.2 
8.3 

10 

15 

20-

25" 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3784.7 

GRAVELLY SANDY SILT: 10 YR 8 /3 VERY 
PALE BROWN, DRY. UNCONSOLIDATED 

SLIGHTLY MOIST AFTER 7.0' 

SANDY DOLOMITE: VERY FINE GRAIN 
SAND. 10 YR 7/1 UGHT GRAY, DRY, 
VERY HARD 

AUGER REFUSAL AT 8.3' 

GROUNDWATER NOT OBSERVED DURING 
BORING 

NO GROUNDWATER READING AFTER 24 
HOURS 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
d F 
o < 
CO CJ 

Q fc 
UJ CO 

CO 

s < 
CJ 

CL 

GM 

-DOLO.-

CJ 
O 
_J 

CJ 

X 
CL 
< 
or 
o 

o ( 
<t>'.0 

o < 

o. c 
0 •<> 

o o '•<>. 
o < 

a ,o 
) Q < 
<> -<> 

OVM SOIL OAS 

PPM X 2-0 

2 4 6 8 10 12 14 18 18 

~ — W A T E R TABLE (TIME OF BORINO) 

l _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR.- NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tk ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

321-3695 

SAMPLE 

NS 

0.0 1.1. 

0.0 

0.0 bZJ7 

2.5 

5.0 

6.0 

:55==DT 
7.9 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0 0 PPM 

AIR: 0.0 P 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-48 (MW-25) 

DATE DRILLED 5 /18 /91 

SHB 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

2 17.66 

EES] 

DEPTH 

(FEET) 

4.0 

5 • 

10 

15 

20 
19.4-

25 ' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3791.0 

CLAYEY SANDY SILT: VERY FINE GRAIN 
SIUCA SAND, 103 CLAY. 107. SAND, 
807. SILT. 10 YR 8 /4 VERY PALE 
BROWN, DRY, NO PLASTICITY, UNCON
SOLIDATED, MINOR CALICHE 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SIUCA SAND, 10 YR 8 /3 VERY PALE 
BROWN, CALICHE CEMENTATION, DRY TO 
SUGHTLY MOIST 

ABUNDANT SUBROUNDED DOLOMITE 
GRAVEL 

AFTER 12.0". MINOR MOIST 7.5 YR 5 /4 
BROWN, SILTY CLAY BINDER 

SATURATION AFTER 17.0', STRONG 
CONDENSATE ODOR 

SANDSTONE: VERY FINE GRAIN SILICA 
SAND. 2.5 YR 7 /2 LIGHT GRAY WITH 
2.5 YR 5 /0 GRAY BANDS. VERY HARD 

AUGER REFUSAL AT 19.5' 

GROUNDWATER ENCOUNTERED DURING 
BORING: 17.66' 

3 5 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

z 
o 

o < 
07 o 
Q fc 
LU 00 

l< 
=3 O 

CL 

GM 

O 
O 

O 
X 
CL 
< 
CC 

o 

\ 

OVM SOIL CAS 

PPM x 28 
8 a 10 12 14 16 18 

- ^ L - WATER TABUE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

740BT321-3BBS 

SAMPLE 

NS 

NS 

NS 

NS 

TTR-
NS 

0.0 

0.0 
1.1 , 

0.0 

0.0 

4.6 

1.0/ 

1.0/ 

2.5 

4.0 

5.1 

7.0 

8.0 

9.0 

10.0 

1 .1 , 

35 

296 
NR 

8—546--0.1-19.5" 

1.0, 

12.0 

13.1 
13.5 
JJGZ 

15.0 
15.6 

l i 9_ 
132 
19.0 

333 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0-0 PPM 

AIR: 0-0 P 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-49 (MW-26) 

DATE DRILLED 5 /18 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

WEP 

BJS 

SAR PAGE 1 Of 



BORING RECORD 

GEOLOG, 
UNIT 

OEPTH 

2,8 

5 • 

LITHOLOGIC DESCRIPTION 

GROUNO SURFACI. 3 7 8 8 , 0 ' 

SANOY SILT: VERT FINE GRAIN SAND, 10 
YR 6 / 4 LIGHT YELLOW BROWN, ORY, 
UNCONSOLIDATED 

COBBLEY &u\JDY ,'ilLT: VERY FINE GRAIN 
SILICA SAND, 10 I'R 8 / 2 WHITE, DRY, 
UNCONSOLIDATED, ABUNDANT DOLOMITE 
GRAVEL 

8.3 

10 ' 

15 -

16.0 

20 

25 — 

30 — 

35 

SILTY SAND: VERY FINE TO FINE SIUCA 
SAND, 20% SILT. (10% SAND, 10 YR 6 / 2 
LT. YELLOW BROWN, SLIGHTLY MOIST, 
UNCONSOLIDATED 

COBBLEY SANDY !>ILT; VERY FINE GRAIN 
SAND, 10 YR 7 / 1 VERY PALE BROWN, 
DRY, UNCONSOLIDATED, DOLOMITE 
COBBLES AND MINOR SUBROUNOED 
GRAVEL 

CALICHE CEMENTATION AFTER 12.5 ' 

AFTER 15.5 ' . SUCHTLY MOIST 5 YR 5 / 4 
RED BROWN, SILT/ CLAY BINDER 

Z 

d F o < 
IA o 

a fc 

l< 
ZD ( J 

AUGER REFUSAL AT 16 0 ' 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

L ^ * - H SPUT-SPOON SAMPLER 

L X ] STANOARO PENETRATION TEST 

r** I UNMSTURBED SAMPLE 

WATER TABLE (24 HOURS I 

SM 

GM 

SM 

O 
O 

O 
X 
0 . 
< 
oc 
C5 

GM 

OVU SOIL CAS 

PPM X 3-0 

3 _ A _ J _ 8 10 12 14 16 18 

2L 

WATER TABLE (TIME OF 6OPJN0) 

[_ LABORATORY TKT LOCATION 

- f PENETROMETER (TONS/ISO, FT.) 

-H; NO RECOVERY 

N<L NOT SAMPLED 

ROBER TS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMBITAL CONSULTANTS 

ilToa % ROBINSON 
NORMAN, OK .AHOVA 73072 

(4MY 121-3888 

SAMPLE 

NS 

NR 

NS 

10,7 3 .6 , 

5,6/ 
NR 

NS 

3 
HE 
NS 

0.0 

NS 

—5—(-O.O-jO.2' 
NS 

6 

36 

REMARKS 

2.5 

5,0 

1.1, 
ZJL 

.0,4 

21 

HI 

10.0 
10TT 

JJLU 

BACKSMUMe 

OVtt READWKI: 

SOIL 0 0 PPM 

AW: O'O I 

JOB NAME/NUMBER UARATBON/9j089 

SORING NUMBER flff-flQ (MW-87) 

DATE DRILLED 5 / 1 9 / 9 ) 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

IFEEII 

0 ' 

1.5 

7.0 

20-

25 

30 

35 

LITHOLOGIC DESCRIPTION 

Start: 07:40 
Stop: 09:35 

GROUND SURFACE: 3790.8 

CLAYEY SILT: BROWN, 10 YR 5 /3 , DRY. 
VERY LOW PLASmCY, 70% SILT. 30% 
CLAY 
SANDSTONE: WHITE TO PALE YELLOW, 
2.5 YR 8/2 TO 8 /4 , QUARTZOSE, FINE 
GRAIN, WELL SORTED, FLAT BEDDED, 
INTERBEDDED WITH MUDSTONE SEAMS, 
0.5' THICK, THINBEDDED 

DOLOMITE: UGHT BROWNISH GRAY. 10 YR 
6/2 , MASSIVE, VERY HARD 

AUGER REFUSAL AT 7.0' 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

| _ - - ^ H SPUT-SPOON SAMPLER 

1 X 1 STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
=! F 
O < 
00 o 

D fc 
bJ 00 

f < 
ZD CJ 

CL 

SS 

DOLO. 

O 
o 
CJ 
X 
CL 
< 
cv: 
CJ 

OVM SOIL GAS 

PPM X 0-5 

2 4 6 8 10 12 14 16 18 

—_;- WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMA^ (̂ KLAHOMA 73072 

M1-3HIS 

SAMPLE 

NS 

NR 

0.0 1.0 

0.0 

3.5 

1.1, 

0.5, 

0.0 

2.5 

3.6 

4.5 

ZiA 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL ° - ° PPM 

AIR: 0.0 P 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-51 

DATE DRILLED 5 /20 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

WEP 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

5 " 
6.0 

10 

12.5 

15 

17.0 

20 • 

25 

30 

35' 

LITHOLOGIC DESCRIPTION 

Start: 10:05 
Stop: 12:50 

GROUND SURFACE: 3794.9 

CLAYEY SILT: LIGHT YELLOWISH BROWN, 
10 YR 6/4 , DRY, VERY LOW PLASTICITY, 
CALICHE DEPOSITS, 70% SILT, 30% CLAY 

BOULDERY—COBBLEY SILT: LIGHT YELLOW 
ISH BROWN TO LIGHT BROWNISH GRAY, 
10 YR 6 /2 TO 6 /4 , GRAVELLY, 
POORLY SORTED, COBBLES/BOULDERS 
FROM 3 CM TO 0.5 M, ROUND, 
DOLOMITE 

CLAYEY—GRAVELLY SAND: BROWN, 7.5 
YR 7 /2 , MOIST, VERY FINE TO FINE 
QUARTZ, MANGANESE NODULES 
DOLOMITE PEBBLES FROM 0.5 TO 1 CM 
ROUND, 70% SAND, 20% CLAY, 10% 
PEBBLES 

AUGER REFUSAL AT 17.01 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

| ^ - ^ | SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

-ZZZZZ— WATER TABLE (24 HOURS) 

- WATER TABLE (TIME OF BORING) 

( _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO, FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
8c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

74fl.fl 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-52 (MW-28) 

DATE DRILLED 5 /20 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

MJL 

BJS 

SAR 1 OF 

. ........ 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

3.0 

10 

12.3 

15 

20' 

25 

30 

35 ' 

LITHOLOGIC DESCRIPTION 

Start: 15:10 
Stop: 16:20 

GROUND SURFACE: 3792.0 

CLAYEY SILT: BROWN, 10 YR 5 /5 , DRY, 
VERY LOW PLASTlCiTY, VERY FINE QUARTZ 
70% SILT, 10% CLAY, 20% SAND 

BOULDERY—COBBLEY SILT: BROWN TO 
LIGHT BROWNISH GRAY, 10 YR 5/3 TO 
6/2 , GRAVELLY, POORLY SORTED, 
COBBLES/BOULDERS FROM 5 CM TO 
0.5 M, ROUND TO SUBROUND, 
DOLOMITE 

CLAYEY FROM 9.0' TO 10.0', SANDY/ 
GRAVELLY, BROWN TO STRONG BROWN, 
10 YR 5 /4 TO 5 /6 , MOIST, LOW 
PLASTICITY, FINE TO VERY FINE QUARTZ 

AUGER REFUSAL AT 12.3' 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

\ ^ - ^ ~ ~ \ SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

., WATER TABLE (24 HOURS) 

O 
=> F 
O < 
tn o 

a ± 
LU tn 

i< 
Z> CJ 

CL 

GM 

O 
O 

CJ 
X 

< 
CC 

o 

o< 

OVM SOIL GAS 

PPM X 0.1 

2 A _6 .8 10 12 14 18 18 

~ - ^ r " WATER TABLE (TIME OF BORING) 

|__ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO, FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

ItMlKI-MM 

SAMPLE 

NS 

-2-f-O.O-

NR 

~5~ 
NR 

NS 

NS 

1.5 1.0 

0.0 

0.0 

0.0 

0.5. 

1.0, 

0.9, 

2.5 
-2.7-

4.0 
4.5 

7.0 

8.0 
8.5 
9.0 

9.9 
10.5 

12.0 
122 
•12.7-

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0-0 PPM 

AIR: 0-0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-53 (MW-29) 

DATE DRILLED 5 /20 /91 

DRILUNG METHOD 

ORILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

MJL 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

CSS] 

DEPTH 

(FEET) 

7.5 

10 — 
10.5 

12.5 

15 

20' 

25-

30 

LITHOLOGIC DESCRIPTION 

Start: 08:40 
Stop: 09:50 

GROUND SURFACE: 3786.0 

CLAYEY SILT: BROWN TO BROWNISH 
YELLOW, 10 YR 5 /3 TO 5 /4 , DRY, 
VERY LOW PLASTICITY. CAUCHE DEPOSITS, 
707. SILT. 30% CLAY, VERY FINE 
QUARTZ 

COBBLEY SILT, BROWN TO LIGHT GRAY
ISH BROWN, 10 YR 5/2 TO 5 /2 , MOD. 
WELL SORTED, COBBLES FROM 4 CM TO 
10 CM, GRAVELLY, ROUND TO SUB-
ROUND 

OOLOMITE: LIGHT GRAYISH BROWN, 10 
YR 6 /2 , MASSIVE, HARD 

BORING TERMINATED AT 12.5' 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

3 5 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
co o 
Q fc 
Ld CO 

l< 
ZD O 

CL 

GM 

DOLO. 

O 
O 

o 
X 
0-

< 
QL 
O 

\ 

Nl 

\ 

OVM SOIL CAS 

PPM X 2.0 

2 4 6 6 10 12 14 16 11 

— W A T E R TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
<k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

~ 4 " f l . W - M 9 S 

1. 

=NTf 

SAMPLE 

NS 

NR 

NR' 

NS 

0.2 T.O 

32.5 

32.3 

19.9 

TTT 

1.0, 

0.7/ 

2.5 

3.6 

1SL 
13. 

7.0 

9.0 
0 . 0 T 9 - 2 ' 

12.0 
O.0T12.r 

REMARKS 

8ACKCROUND 

OVM READINC: 

SOIL ° - ° PPM 

AIR: 0 0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-54 (MW-30) 

DATE DRILLED 5 /21 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

MJL 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

16.96 

DEPTH 

(FEET) 

9.5 
10 • 

15 

17.4 

20 ' 

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

Start: 13:20 
Stop: 14:40 

GROUND SURFACE: 3788.7 

CLAYEY SILT: BROWN TO VERY PALE 
BROWN, 10 YR 5/3 TO 7/4, VERY LOW 
PLASTICITY, CALICHE DEPOSITS, 70% SILT, 
30% CLAY, VERY FINE QUARTZ 

SLIGHTLY MOIST BELOW 7.0' 

MOIST FROM 9.0' TO 9.5'. GRAVELLY, 
DARK BROWN, 10 YR 4 /3 

BOULDERY/COBBLEY SILT. DARK BROWN 
TO LIGHT GRAYISH BROWN, 10 YR 4 /3 
TO 6/2 , GRAVELLY, POORLY SORTED, 
COBBLES/BOULDERS FROM 3.0 CM TO 
>20 CM, ROUND TO SUBROUND 

CLAYEY FROM 12.0' TO 12.5'. MOIST 

VERY HARD FROM 13.0' TO 14.0'. 
CLAYEY FROM 14.0' TO 14.5'. SATURATED 
AT 16.71 

AUGER REFUSAL AT 17.4' 

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

REMARKS 

- — WATER TABLE (TIME Of BORINO) 

| _ LABORATORY TEST LOCATION 

- \ - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

liflsL" KI-im 

BACKGROUND 

OVM READING: 

SOIL 0 0 PPM 

AIR: 0-0 PPM 

o — 

10 

15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-55 (MW-31) 

DATE DRILLED 5 /21 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

MJL 

BJS 

SAR PACE 1 Of 



BORING RECORD 

GEOLOG 
UNIT 

OEPTH 

(FEET) 

8.5 

10 • 

14.5 
15 -

20' 

25 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 11:15 
Stop: 15:07 

GROUND SURFACE: 3795.2 

CONGLOMERATE: VERY PALE BROWN TO 
LIGHT GRAYISH BROWN, 10 YR 7/3 TO 
6/2 , LIMESTONE/DOLOMITE PEBBLES, 
COBBLES, BOULDERS, COBBLES/ 
BOULDERS FROM 5 CM TO 2 M, ROUND 
TO SUBROUND, CARBONATE CEMENT. 
WEATHERED AT SURFACE, HARD 

BOULDERY-COBBLEY SILT: BROWN TO 
LIGHT GRAYISH BROWN, 10 YR 5/3 TO 
6 /2 , GRAVELLY. POORLY SORTED, 
COBBLES/BOULDERS FROM 4 CM TO 
20 CM, ROUND TO SUBROUND, VERY 
FINE QUARTZ 

AUGER REFUSAL AT 14.5' 

GROUNDWATER NOT OBSERVED DURING 
DRILUNG. 

\ ^ — ^ ~ \ SPUT-SPOON SAMPLER 

\ Z X L Z ) STANOARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

. WATER TABLE (24 HOURS) 

ZZ 
o 

=! f= 
o < 
cn o 
a fc u Ln 

l< 
3 O 

CNG. 

a ° • o 
o 

o ° a 
o °. 
o a 
a a. 

a ° c 
' o °. 

GM 

o 1° 

O 
O 
_1 

O 
ZC 
a. 
< 
cc 
o 

OVM SOIL OAS 

PPM X 20 

2 A 6 8 IO U U 16 19 

—_7- WATER TABLE (TIME OF BORING) 

( _ LABORATORY TEST LOCATION 

-f- PENETROMETER (T0NS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

liflaL— 

NS 
-2-4-0.O 

SAMPLE 

NS 

NR 

NS 

ltLZ 

470 

O.O-r-2.7' 

0.2 

1.5, 

OTÔ -1 2.2-

14.0 
0.0 

2.5 

i f l . 

7.0 

9.0 

10.5 

12.0 

14.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0-0 PPM 

AIR: 0 0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-56 (MW-32) 

DATE DRILLED 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

ORAWN BY: 

5 /22 /91 

HSA 
SHB 

MJL 

BJS 

SAR PAGE 1 Of 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEEIi 

4.5 
5 " 

10 

15 

18.5 
18.65_ 

20-

25' 

30 

LITHOLOGIC DESCRIPTION 

Start: 07:30 
Stop: 09:45 

GROUND SURFACE: 3800.9 

CLAYEY SILT: LIGHT BROWN, 7.5 YR 
6/4 , DRY, VERY LOW PLASTICITY, VERY 
FINE QUARTZ, CALICHE DEPOSITS, 707. 
SILT, 30% CLAY 

BOULDERY-COBBLEY SILT: LIGHT BROWN 
TO UGHT BROWNISH GRAY. 7.5 YR 6 /4 
TO 10 YR 6/2 . POORLY SORTED, 
GRAVELLY, COBBLES/BOULDERY FROM 
2 CM TO >15 CM, ROUND TO SUB-
ROUND 

CLAYEY BELOW 17.5', SANDY, FINE TO 
MED. GRAIN QUARTZ. MOIST, VERY 
STRONG HYDROCARBON ODOR 

SATURATED BELOW 18.0', HYDROCARBON 
ODOR 

DOLOMITE: UGHT GRAYISH BROWN, 10 
YR 6 /2 , MASSIVE, HARD 

AUGER REFUSAL AT 18.65' 

GROUNDWATER NOT OBSERVED DURING 
DRILUNG. 

CSE<J 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
07 O 

UJ ui 

CL 

GM 

r-DOLO.-

O 
O 

O 
X 
0-
< 
cc 
o 

\ 

OVM SOIL CAS 

PPM X 20 

2 A fl 8 10 12 14 16 18 

- - — WATER TABLE (TIME OF BORINC) 

( _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7 AO'S J O T - M M 

SAMPLE 

NS 

NR 

0.0 

0.0 

3 0.0 |0.B, 

NR 

NS 

NS 

NS 

NS 

9— -J30-0.15-18.6J 

0.0 

1.1, 

1.5. 

1.5 

232 

JLfi. 

2.5 

8.5 
9.0 
9.5 

3M 

12.0 

17.0 
17.8 
~B3. 
AA 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0-0 PPM 

AIR: 0-0 PPM 

10 

15 

20' 

25' 

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-57 (MW-33) 

DATE DRILLED 5 /23 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

MJL 

BJS 

SAR PAGE 1 OF 

IH III 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

2.7 

10 

15 -

18.6 

2 0 -

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 14:33 
Stop: 15:44 
Resume: 7:30 
Finish: 11:35 

05 /23 /91 

05 /24 /91 

GROUND SURFACE: 3803.7 

CLAYEY SILT: PALE BROWN TO BROWN, 
10 YR 5 /3 TO 6 /3 , DRY, VERY LOW 
PLASTICITY, VERY FINE QUARTZ, CALICHE 
DEPOSITS, 707. SILT, 307. CLAY 

BOULDERY-COBBLEY SILT: BROWN TO 
UGHT GRAYISH BROWN, 10 YR 5/3 TO 
6 /4 , POORLY SORTED, COBBLES/ 
BOULDERS FROM 5 CM TO > 50 CM, 
ROUND TO SUBROUND, DOLOMITE WITH 
CALICHE WEATHERING, GRAVELLY, 

HYDROCARBON ODOR FROM 9.0' TO 
9.9', DRY 

STRONG HYDROCARBON ODOR BELOW 
14.0', VERY MOIST, SANDY, COARSE 
GRAIN QUARTZ 

AUGER REFUSAL AT 18.6' 

GROUNDWATER NOT OBSERVED DURING 
ORILUNG. 

\ ^ - ^ ~ \ SPUT-SPOON SAMPLER 

| X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

. WATER TABLE (24 HOURS) 

O < 
CO o 

Q fc 
LJ CO 

i s 

CL 

GM 

O 
_ J 

o 
X 

< 
or 

; \ 

OVM SOIL CAS 

PPM x 20 

8 10 12 14 16 18 

> 

WATER TABLE (TIME OF BORINC) 

l _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NOSMy^ OKLAHOMA 73072 

SAMPLE 

NS 

NS 

NS 

NS 

NS 

0.0 

0.0 

0.0 0 

ITS, 

50.7 

0.0 

121 

298 

0.9/ 

1.0/ 

93^ 
OB-

JLfi. 

2.5 
3.1 

JL2. 

1A 

7.0 

9.0 

12.0 

13.0 
T3~5~ 
1 4.0 
T4TZ 

17.0 
VT5 
17.& 
18.6 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0 0 PPM 

AIR: 0-0 P 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-58 (MW-34) 

DATE DRILLED 5 /23 /91 Sc 5 /24 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

MJL 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

16.84 

# 

DEPTH 

(FEEI1 

2.9 _ 

8.0 

10 -
11.0 

14.5 
15 " 

18.9 

2 0 -

25 

30 

35 ' 

LITHOLOGIC DESCRIPTION 
REMARKS 

Start 14:58 5 /24 /91 
Stop: 08:45 5 /25 /91 

GROUND SURFACE: 3799.0 

CLAYEY SILT: UGHT YELLOWISH BROWN 
10 YR 6 /4 , VERY FINE QUARTZ, DRY, 
LOW PLASTICITY, CALICHE DEPOSITS, 
707. SILT, 307. CLAY 

CLAYEY SILT: DUSKY YELLOW (5 YR 6/4) 
ORY, LOOSE, VERY SLIGHTLY PLASTIC, 
107. CLAY, 70% SILT 

CLAYEY SILT: LIGHT BROWN (5 YR 6/4) 
SUCHTLY PLASTIC, 207. CLAY, CAUCHE 
DEPOSITS 257., 45% SILT DRY 

CLAYEY SILT: LIGHT BROWN (7.5 YR 
6 /4) , FIRM, 30% CLAY, SLIGHTLY 
PLASTIC, FRIABLE, DRY 

GRAVEL AND COBBLES IN CLAYEY SILT: 
50% COARSE, 50% FINE, GRAVEL FINE 
TO COARSE, 5 TO 75MM, SEGMENTS OF 
COBBLES SIZE UNKNOWN, CLAYEY SILT, 
PINKISH GRAY (7.5 YR 7 /2 ) , LOOSE, 
DRY. VERY LOW PLASTIC, COBBLES AND 
GRAVEL, WELL ROUNDED. POORLY SORTEI 
DOLOMITE. GRAY LIMESTONE 

GRAVEL AND COBBLES: COARSE GRAVEL 
25-75MM. COBBLES POSSIBLE TO 
BOULDER SIZE, DECREASING CLAYEY SILT 
TO 20% UMESTONE FACTION TYPICALLY 
LIGHT BROWNISH GRAY (2.5 YR 6 /2 ) , 
FAIR ODOR OF HYDROCARBON AT 14.5'. 
VERY SUGHTLY MOIST, 307. GS GRAVEL, 
50% COBBLES, SATURATED WITH 
HYDROCARBONS 

HSA REFUSAL AT 18.9' 

BEDROCK UGHT BROWNISH GRAY, 
DOLOMITE, UMESTONE. DENSE 
(10 YR 6/2) 

4» 

1^--—'I SPUT-SPOON SAMPLER 

I X l STANOARO PENETRATION TEST 

I | UNDISTURBED SAMPLE 

~ZLZ\ZZ~ WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7 A O S I " 3 2 1 - 3 8 B 5 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-59 (MW-35) 

DATE DRILLED 5 /24 /91 TO 5 /25 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

12.95 

DEPTH 

(FEET) 

2.7 

7.8 

9.3 

10 -

12.9 

14.' 

15 

LITHOLOGIC DESCRIPTION 
REMARKS 

Start: 09:10 
Stop: 10:50 

GROUND SURFACE: 3795.5 

SILT: BROWN (7.5 YR 5 /3 ) , 
NO PLASTICITY, DRY 

LOOSE 

CLAYEY SILT: LIGHT BROWN , 
(7.5 YR 6/4) SLIGHTLY PLASTIC. DRY, 
10% CLAY, SOME CALICHE DEPOSITS, 
90% SILT, LOOSE 

CLAYEY SILT: UGHT BROWN, (7.5 YR 6 /4 
AND PINK (7.5 YT 7 /3 ) , SUGHTLY 
PLASTIC, FIRM, DRY, 25% CLAY, 20% 
CLAY DEPOSITS 

SILTY CLAY: BROWN (7.5 YR 5 /3 ) , 207. 
SILT, 5% CALICHE DEPOSITS, SUGHTLY 
PLASTIC, HARD. DRY, SUGHTLY MOIST 
AT 12.5' TO 12.9'. NO ODOR 

SILTY GRAVEL LIGHT BROWN (7.5, 
YR 6 /4 ) , GRAVELS, COARSE WITH SOME 
FINE 5 MM TO 30 MM, SLIGHTLY MOIST, 
POORLY SORTED, HYDROCARBON 
SATURATION BELOW 13.4' 
SANDY GRAVEL- DARK GRAY (7.5 YR 4 /0 ) 
SATURATED, SAND 10%. COARSE GRAINED, 
SUBANG., GRAVEL FINE TO COARSE 10-
50 MM, STRONG HYDROCARBON ODOR, 
POORLY GRADED, LARGER GRAVEL WELL 
ROUNDED 

19.2" 
19.3 

20 — 

25 

30 

35 ' 

BEDROCK. LIMESTONE, BROWN, DOLOMITE, 
DENSE, HARD, WEATHERED GRAY ON 
SURFACES 

HSA REFUSAL AT 19.3' 

| ^ - - ^ | SPUT-SPOON SAMPLER 

| . X I STANOARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

' WATER TABLE (24 HOURS) 

""—_r" WATER TABLE (TIME OF BORINO) 

[_ LABORATORY TEST LOCATION 

-f - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

ftiBl Kl-3885 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-60 (MW-37) 

DATE DRILLED 5 /26 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

j£|ET) 

45.49 

V 

53.0 
_ 2 _ 

LS3 

o-

3.5 

S.O 

1 0 -

13.0 

17.0 

2 0 -
21.0 

LITHOLOGIC DESCRIPTION 

NOTE: SEC BOONS WCORO 4 S3 FOR MORE 
DETAILED U'lHOLOOIC DESCRIPTION 

GROUND SURFACE: 3913.80 
CLAYEY SILT: 

SANDSTONE: 

SANDY OOLOMm,': 

SANDSTONE: 

_ OOLOMrrt - SANDY OOLOMITE: 

- SANOSTONEi 

30 

40 

50' 

SB.O 

SANDSTONE: 

BORING TERMINATED AT 58.0' 

60 — N Q r £ l 

SEE LOO BH-67 FOR MORE IN-OEPTH 
- DCSCRIPTION, 

7 0 -
SPUT.-SPOON SAMPLER 

STANOARD PENETRATION TEET 

UNDISTURBED SAMPLE 

MATER TABLE (IA HOURS) 

to o 

IS 
ML 

SAND
STONE 

2 
x 
Q. < a: u 

T 

SANDY 
DOLO. 

SAND
STONE 

DOLO. i t 
SANDY 
DOLO. 

SAND
STONE 

SAND
STONE 

0. CE 

LO £ 

10 

11 

12 

13 

1 * 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

GC 

GC 

OC 

GC 

GC 

OC 

CC 

GC 

GC 

GC 

GC 

GC 

WATER TABLE (TIME OF BOfttNO) 

) _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO, FT.) 

NH: NO RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
St ASSOCIATES. INC. 
CNVIItONM T̂AL_CaiEUl.TANTS 

NOtnii 
700 *. ROHNMN 
AN. -JCLAMOMA 73072 

UJ 

_ l 

2.0 

WELL COMPLETION DETAIL 

VENTED LOCKINfi STEH. 
PROmCTOR 

CASING DATUM: Ml 5.17 

»WgP HOLE ^ 

"•CONCRETE PAD 

CEMENT/BEN TOM TE 
'GROUT MIX 

8' PVC CONDUCTOR 
— CASINO 

• 10 8/8* BOREHOLE 

10-

20 

4" PVC RISER 

VOlCLAY PURE. GOLD 
QROVT MIX 

A 

30' 

39.26 I 

42.46 

44.93 

2 

64.38 
55.Q7 
56.0 

a-•SODIUM BENTONITE 
PELLETS 

40' 

• 8 - 2 0 SIUCA SAND PACK 

' .020 SLOT PVC SCREEN 

SUMP 

50 — 

60 

70 

JOB NAME/NUMBER MARATHON/01080 

BORING NUMBER MWS1 (BH-87) 

OATE DRILLED 7 /12 /91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 

SAR 1 OF 1 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

ifEET) 

3.6 

5 ' 

7.5 

9.5 
10 ' 

12.3 

14.3 

15 • 

17.8 

19.2 
19.5 

20 * 

LITHOLOGIC DESCRIPTION 

Start: 14:30 
Stop; 17:00 

GROUND SURfACC: 379S.4 

SILT: BROWN (7.1 

PLAsncmr, DRY 
YR 5 /3 ) , LOOSE, NO 

CLAYEY SILT: PAU RED (10 YR 6 / 1 ) , 
1055 CLAY, 20K CALICHE DEPOSITS. 
FIRM, FRIABLE, OftY, 0 RAD INO TO 
PINKISH WHITE (5 YR 8 /2 ) BELOW 
4.0' 

SILTY GRAVELLY SAND: PINKISH WHITE 
(3 YR 8 /2 ) , LOOSE, ANGULAR, FINE 
GRAINED, DRY, 30K SILT, 15M GRAVEL 

CLAYEY SILT: BROWN (7.5 YR 5 /4 ) , 25S 
CLAY, TRACE GAUCHE DEPOSITS, SOFT, 
LOOSE, DRY 

CLAYEY GRAVEL AND POSS. COBBLES: 
LT. BROWN (7.5 VR 6 / * ) , CLAY 23X, V. 
SUGHTLY PLASTIL;, M U I S I , NO UUUK, 
3RAVEL 503", CRAY (7.5 YR N 5 /0 ) , 
ICOARSE ANCi FWE S-40 MM 

25 

30 

35 

SILTY GRAVEL AND COBBLES; SILT 10)1 
GRAVEL SOX, COBBLES 40X, WELL ROUND 
ED SOME GREASY DARK GRAY SUB
STANCES ON GRAVEL SURFACES (7.5 YR 
N 4 /0 ) STRONG HYDROCARBON ODOR, 
WET 
WEATHERED SANDSTONE: UGHT BROWN 
(7.5 YR 6 /3) , V. :HNE CRAINED, POORLY 
CEMENTEO, FRIABLE. ODOR, WET, SOME 
SILT 2 0 * 

SILTY SANDSTONE: UOHT GRAY (2.5 YR 
N 6 /0 ) , CALCAREOUS CEMENT, VERY 
FINE GRAINED. WEI, SOFT, POORLY 
CEMENT, FRIABLE 

HSA REFUSAL AT 19.5' 

I - ^ " " 1 SPUT-SPOON SAMPLER 

1 " X 3 STANDARD PENETRATION TEST 

I I UNOISTURBED SAMPLE 

' WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINO) 

| _ LABORATORY TEST LOCATION 

PENETROMETER (TONS/SO. FT.) 

Jfc NO RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
it ASSOCIATES, INC. 

JOB NAME/NUMBER MARATHON/01029 

BORING NUMBER BH-62 (MW-39) 

DATE DRILLED S/27/91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 Of 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.0 

LITHOLOGIC DESCRIPTION 

Start : 08 :40 
Stop: 10:40 

GROUND SURFACE: 3801 .2 

SILT: PINKISH GRAY (7 .5 YR 7 / 2 ) . 
LOOSE, DRY 

CLAYEY SILT: LIGHT BROWN (7.5 YR 6 / 4 ) 
207. CLAY, 107. CALICHE DEPOSITS, VERY 
SLIGHTLY PLASTIC, FRIABLE TO LOOSE 
GRADING TO PINKISH WHITE (7.5 YR 
8 / 2 ) AT 7 .0 ' , DRY 

9.2 

10 -

12.1 — 

15 -

20' 

25 

30 

35 

SANDSTONE: VERY PALE BROWN (10 YR 
8 / 3 ) . VERY FINE GRAINED, SILTY, CALC. 
CEMENT, MOD. CEMENTED. FRIABLE, 
DRY 
DOLOMITE: LIGHT BROWNISH GRAY (10 
YR 6 / 2 ) , DENSE, HARD, DRY 

HSA REFUSAL AT 12 .V 

O 
=! f= 
o < 
LO O 

a fc 
U CO 

1< 
ZD O 

ML 

ML 

O 

o 

a 
zc 
CL 
< 
Cd 
O 

OVN SOIL OAS 

PPU X 0.0 

2 .4 6 8 10 12 14 16 18 

\ 

\ 

SS 

DOLO. 

I 1 SPUT-SPOON SAMPLER 

I I X I STANOARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

\ 

\ \ 
\ 
\ 

IH '̂ 

y y WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 7 3 0 7 2 

[TW1K1-M« 

—6' 

SAMPLE 

o.o 

NR 

NS 

0.0 

0.0 

0.0 

0.0—0.2-

o.o-

JLfl 

T3" 
2.5 

1.0, 

oT 

•0.1 

i f l . 
5.5 

7.5 

Jifl. 
9.0 
9.2-

12.0 
2.1 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0-0 PPM 

AIR: 0-0 P, 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-63 (MW-40) 

DATE DRILLED 5 / 2 8 / 9 1 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

GHR 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

15.03 

r><n 

DEPTH 

(FEET) 

2.8 

18.0 

20-

22.5 
23.0 

25 

30 

LITHOLOGIC DESCRIPTION 

GROUNO SURFACE: 3797.3 

SILT: WEAK RED (2.5 YR 5 /2) . LOOSE. 
DRY 

SILTY CLAY: REDDISH BROWN (5 YR 5/3) 
25% SILT, 155! CAUCHE DEPOSITS, FIRM, 
FRIABLE, DRY 

SILTY CLAY: PINK (7.5 YR 7/3) , 207. 
SILT. 307. CAUCHE DEPOSITS. FIRM, 
FRIABLE. DRY 

CLAYEY GRAVEL AND COBBLES: GRAVEL 
IS DOLOMITIC. UMESTONE GRAY (5 YR 
5 /1) , DENSE, 607. GRAVEL. 107. 
COBBLES, 30% CLAY, CLAY IS LIGHT 
BROWN (9.5 YR 6/3) DRY 

CLAYEY GRAVEL AND COBBLES: AS ABOVE 
BUT SATURATED BELOW 14.5' WITH 
STRONG HYDROCARBON ODOR 

SILTY SANDSTONE: OUVE GRAY (5 YR 
5 /2 ) , VERY SOFT, VERY FINE GRAINED, 
VERY POORLY CEMENTED, VERY FINELY 
8EDDED, SATURATED, STRONG HYDRO
CARBON ODOR 

POSSIBLY DOLOMITE BELOW 22.8'. VERY 
HARD 

HSA REFUSAL AT 23.0' 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

CL 

GC 

GC 

SILTY 
SAND 
STONE 

DOLO. 

QVU SOIL CAS 

PPM x 35 

2 A 6 B 10 12 14 

o o 

•!•:•}: 

- - WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

'4051 321-3695 

SAMPLE 

NS 

0.0 

0.0 

46 

37£ 

0.8, 

10.0 
ToT 

1Z1 

13.5 
14.0 

14.8 

^23.0-

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0 0 PPM 

AIR: 0 0 I 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-64 (MW-41) 

DATE DRILLED 5 /29 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

rzz: 

DEPTH 

(FEET) 

2.8 

4.8 
5 • 

7.5 

9.0 

10 • 

SANDSTONE: PINKISH GRAY (7.5 YR 7/2) 
POORLY CEMENTED, CAUCHE DEPOSITS, 

L FRIABLE, DRY. VERY FINE GRAINED, 
| SILTY, DRY 

14.0 

15 -

20 ' 

22.0 

25' 

30 

LITHOLOGIC DESCRIPTION 
REMARKS 

GROUND SURFACE: 3802.7 

SILT: BROWN (7.5 YR 5 /4) , LOOSE, DRY 

CLAYEY SILT: PINK (7.5 YR 7/3) , 257. 
CLAY, SUGHTLY LOOSE, DRY, VERY 
SLIGHTLY PLASTIC 

CLAYEY SILT: PINKISH WHITE (5 YR 8/2) 
LOOSE, DRY 25% CLAY, CONTAINS TRACE 
OF GRAVEL 

SANDSTONE: VERY SILTY UGHT GRAY 
(5 YR 7 /1 ) , HARD, FRIABLE, VERY 
FINE GRAINED, FAIRLY WELL CEMENTED, 
CALCAREOUS, DRY, VERY FINELY 
BEDDED 

SANDSTONE: BROWN (7.5 YR 5 /2) , 
SUGHTLY DOLOMITIC. CALCAREOUS 
CEMENT, FAIRLY WELL CEMENTED. 
HARD, VERY SLIGHTLY FRIABLE. DRY 

HSA REFUSAL AT 22.0' 

35 ' 
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

1*081 321-3895 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-65 (MW-42) 

DATE DRILLED 5 /30 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

17.7' 

OEPTH 

(FEET) 

3.0 

5 • 
6.0 

10 

15 

19.+ 
2 0 -

22.4 

25 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3800.1 

SILT: LIGHT BROWN (7.5 YR 6 /4 ) , 
LOOSE, DRY 

CLAYEY SILT: BROWN (7.5 YR 5 /4 ) , FIRM 
FRIABLE. 207. CLAY, 107. CAUCHE 
DEPOSITS. DRY, NO PLASTICITY 

SILT, GRAVEL AND COBBLES: 207. SILT. 
60% GRAVEL COARSE TO FINE 10-40MM, 
TRACE POSSIBLE COBBLES. DRY, LOOSE, 
GRAVEL, SLIGHTLY DOLOCITIC LIMESTONE 
AND CHERTY LIMESTONE, VUGULAR IN 
PART, SILT PINKISH WHITE ( 5 Y R 8 /2) 

15% CLAY IN MATRIX AT 14.5"-18.5' 

WET AT 17.7' 

STRONG HYDROCARBON ODOR AND DARK 
COLOR (BLACK) AT 17.7'-19.4' 

SANDSTONE: 2.5 YR 5 /4 . UGHT OUVE 
BROWN, VERY FINE GRAIN, MODERATELY 
HARD, HYDROCARBON ODOR 

HSA REFUSAL AT 22.4' 

35 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2* HOURS) 

— W A T E R TABLE (TIME OF BORING) 

l _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR.- NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

TtMiaSi-Mga 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-66 (MW-43) 

DATE DRILLED 5 /31 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

u.3 

DEPTH 

(FEET) 

3.3 

9.0 

10 • 

15 

20 ' 

22.1 
22.3 

25 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3801.1 

SILT: UGHT BROWN (7.5 YR 6 /4) , 
SOFT, DRY, LOOSE 

CLAYEY SILT: 7.5 YR 5 /4 , BROWN, FIRM 
CALICHE NODULES, DRY, FRIABLE, 15% 
CLAY, 10% CALICHE, 75% SILT 

SILT, GRAVEL ic COBBLES: 2.5 YR 6 /2 , 
UGHT BROWNISH GRAY AND 7.5 YR 7/2 
PINKISH GRAY, LIGHTLY CEMENT, HARD, 
DRY, V. SILTY DOLOMITIC LIMESTONE 
GRAVELS, WET AT 14.3' 

CLAYEY SILT: 10 YR 4 /4 , SOFT, WET. 
LOW PLASTICITY, STRONG HYDROCARBON 
ODOR. 30% CLAY, 70% SILT (LENS) AT 
14.4-15.0 

SANDSTONE: 2.5 YR 5 /4 . LIGHT OUVE 
BROWN, FINE GRAINED, SILTY, HARD, 
STRONG HYDROCARBON ODOR 

HSA REFUSAL AT 22.3' 

35-
—~~\ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

T r = T ~ WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

.121-M9S 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-67 (MW-44) 

6 /1 /91 DATE DRILLED 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PACE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

18.5 

DEPTH 

(FEET) 

2.7 

9.3 

10 • 

15 

20-

24.0 
2 5 -

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3806.6 

SILT: 7.5 YR 6 /4 , UGHT BROWN, 
LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5 /4 , BROWN, NON-
PLASTIC, DRY, FRIABLE, CAUCHE 
NODULES, 157. CLAY, 107. CALICHE, 
7555 SILT 

SANDSTONE: 2.5 YR 8 /4 , PALE YELLOW, 
MODERATLY HARD, SLIGHTLY CEMENTED, 
FINE GRAINED, SILTY 

COLOR CHANGES TO 2.5 YR 5/6 LIGHT 
OLIVE BROWN WITH INCREASED MOISTURE 

2.5 YR 4 / 4 OUVE BROWN AND 2.5 YR 
5 /6 UGHT OUVE BROWN AT 17.5', 
CEMENTED, HARD AT 18.0, WET AT 
18.5' 

HSA REFUSAL AT 24.0' 

\ ^ - ^ \ SPLIT—SPOON SAMPLER 

1 X 1 STANDARD PENETRATION TEST 

| 1 UNDISTURBED SAMPLE 

T I Z Z WATER TABLE (24 HOURS) 

2 

o 
d F 
o < 
I/) CJ 

ZD CJ 

ML 

ML 

GM 

CO 
O 

O 
X 
D-< 
Ct 

o 

\ 

\ 

OW! SOIL OAS 

PPM X 1.5 

2 4 6 8 10 12 14 16 IB 

— _ j - WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
it ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74fl!il 321-.1BBS 

V 

NS 

F=6̂  

SAMPLE 

NS 

0.0 
1.0 

0.0 
1.5. 

NS 

NS 

NS 

0.0 

0.0 

AA 

1.5/ 

2.5 

4.0 

5.5 

1.5/ 

OTP-0.2—14.2-

12A 
0.0 

9.9 

0.6 

0.6 

P T 

7.5 

AA 
9.9 

12A 

14.0 

17.6 

19.0 
19.6 

REMARKS 

24.0 

BACKGROUND 

OVM READINC: 

SOIL 0-0 PPM 

AIR: 0-0 PPM 

o • 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-68 (MW-45) 

DATE DRILLED 6 /1 /91 & 6 / 2 / 9 1 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 1 



BORING RECORD 

GEOLOG. 
UNIT 

12.5 

DEPTH 

(FEET) 

3.2 

4.0 

10 

15 

17.9 
18.2 

20 ' 

25 ' 

30 

35' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.5 

SILT: 7.5 YR 6 /4 , LIGHT BROWN, 
LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5 /4 , BROWN, DRY, 
FRIABLE. CALICHE NODULES AND 
PRECIPITATION, 157. CLAY. 10% CALICHE, 
757. SILT 

SILT, GRAVEL AND COBBLES: 7.5 YR 7/2 
PINKISH GRAY, GRAVEL FINE TO COARSE, 
DRY, OOLOMITIC LIMESTONE AND CHERTY 
GRAVELS AND COBBLES 

WET AT 12.5" 

DARK GRAY SLUDGE AT 11.0' 

SANDSTONE: 2.5 YR 5 /4 , UGHT OUVE 
BROWN, FINE GRAINED. HARD 
AUGER REFUSAL AT 18.2' 

BOREHOLE OVM READING: 80 PPM 

r ^ - - ^ l SPUT-SPOON SAMPLER 

I 7 X T I STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

-ZZZWT~ WATER TABLE (24 HOURS) 

~ — j T ~ WATER TABLE (TIME OF BORINC) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tt ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74051321^3898 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH~69 (MW-46) 

DATE DRILLED 6 /2 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 



BORING RECORD 

_j SPUT-SPOON SAMPLER 

1 X 1 STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

- " Z T T - WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(40S1 371-3895 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-70 (MW-47) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN 8Y: 

6 /3 /91 

HSA/SS 

SHB 

JMB 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

3.0 

10 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3304.4 

SILT: 7.5 YR 6/4 . UGHT BROWN, 
LOOSE, SOFT, ORY 

CLAYEY SILT: 7.5 YR 5/4, BROWN, NON 
PLASTIC, DRY. FRIABLE. CALICHE PRESENT, 
157. CLAY, 10% CALICHE 

SILT, CRAVEL. COBBLES: SILT IS 7.5 YR 
7/2. PINKISH CRAY. GRAVEL 4: COBBLES 
ARE 10 YR 7/1 UGHT GRAY TO 7.5 YR 
6/4 LICHT BROWN, GRAVELS ARE 
OOLOMITIC LIMESTONE. LOOSE, CALICHE IN 
SILT 

15 

19.0 

2 0 -

25 

SANDSTONE: 2.5 YR 5/6, UGHT OUVE 
BROWN, MODERATLY, HARD. FINE 
GRAINED. SUGHT HYDROCARBON ODOR, 
MOIST AT 22.0'. COLOR CHANGES TO 
2.5 YR 4 /4 . OUVE BROWN AT 22.0" 

29.0 

30 ~ 

32.0 

35' 

SANDSTONE: 2.5 YR 6/0 TO 7/0, GRAY 
TO UGHT GRAY, DRY. HARD, FINE 
GRAINED 

AUGER REFUSAL AT 32.0' 

—•—"l SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

- WATER TABLE (24 HOURS) 

_ 
o 

_ F 
O < 
CO CJ 
Q _ 
LU CO 

S< 
3 O 

ML 

ML 

GM 

SS 

ss 

o 
o 
_ l 

o 
X 
CL 
< 
cr: 
o 

o 

o 

cfi-

o 
O O 

o 
•<fo' 

olo 
o' 

OVM SOIL CAS 

ppu x 37 

2 4 e a io 12 14 ia m 

- _ J - WATER TABLE (TIME Of BOR1NC) 

( _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

TMKI-WM 

7 

SAMPLE 

NS 

0.0 
1.0 

0.0 

0.0 

QA 

NS 

NS 

NS 

738--0.2-

NS 

NS 

12 

NS 
13 

NS 

0.0 

0.0 

767 
1.0, 

216 

16 

m i 

0.3 

0.7 

_IO442a4_O.3422.8-

NS 
2AA 

QA 

SA 

0.5 

2.5 

3.5 
4.0 

5.0 

7.5 
3A 

SA 
9.3 

12.5 

UA 

1±A 

15.0 

17.5 
17.7-

19.1 
3J_ 

77 5 

HA 

22A 
2AA 

2AA 
2HA 

.37 O 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0 0 PPM 

AIR: 0 0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-71 (MW-48) 

OATE DRILLED 6 /4 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGCED BY JMB 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

3.0 

10 

15 

20' 

24.0 

25 -

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.7 

SILT: 10 YR 7/3, VERY PALE 
BROWN, LOOSE, DRY, SOFT 

SANDSTONE: 2.5 YR 8 /2 , WHITE. FRIABLE, 
HIGHLY WEATHERED, SOFT TO MODERATLY 
HARD, SUGHTLY MOIST AT 4.0', 2.5 YR 
7 /4 . PALE YELLOW, SLIGHTLY CEMENTED 
AT 7.5. MODERATLY HARD TO HARD, 
COLOR CHANGES TO 2.5 YR 7 /2 , LIGHT 
GRAY. 2.5 YR 6 /8 , OUVE YELLOW AT 
9.5' 
CEMENTED HARD LAYERS AT 17'-17.3', 
17.8'-18.0 

AUGER REFUSAL AT • 24.0' 

BOREHOLE OVM READING: 59.0 PPM 

REMARKS 

3 5 -

| SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

y y WATER TABLE (TIME Of BORING) 

[_ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

-21-3885 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH~72 (MW-49) 

DATE DRILLED 

DRILUNG METHOD 

ORILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

6 /5 /91 

HSA/SS 
SHB 

JMB 

BJS 

SAR PAGE 1 Of 



BORING RECORD 

l ^ - " ! SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

. WATER TABLE (24 HOURS) 

— - WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

TtllSl .71-MM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-73 (MW-50) 

6 /5 /91 DATE DRILLED 
DRILLING METHOD HSA/SS 
DRILLED BY SHB 
LOGGED BY JMB 
CHECKED BY BJS 
OR AWN BY: SAR PACE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

16.5 

DEPTH 

(FEET) 

2.8 

8.5 

10 • 

15 

17.9 

18.5 

20 -

25 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3809.3 

SILT: 7.5 YR 6 /4 , UGHT BROWN, 
LOOSE, DRY, SOFT 

CLAYEY SILT: 7.5 YR 5 /4 , BROWN, FIRM, 
FRIABLE, DRY, CAUCHE, 157. CLAY, 107. 
CAUCHE 

SILT, GRAVEL, COBBLES: SILT IS 10 YR 
6 /4 TO 5/4 , LIGHT YELLOWISH BROWN 
TO YELLOWISH BROWN, DRY, GRAVEL ic 
COBBLES ARE 2.5 YR 5/0 TO 4 /0 , 
GRAY TO DARK GRAY AND ARE DOLOMITIC 
UMESTONE, VUGGY POROSTTY, 
LIMESTONE IS ALSO 2.5 YR 6/2 LIGHT 
BROWNISH GRAY 

SANDSTONE: 2.5 YR 6/6, OLIVE YELLOW 
HARD, FINE GRAINED. SILTY 

T.D. 18.5' 

I ^ ^ ~ \ SPUT-SPOON SAMPLER 

I X l STANOARO PENETRATION TEST 

I | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O < 
CO CJ 

Q fc 
LU CO 

i< 
ZD U 

ML 

ML 

CM 

SS 

O 
O 

O 
X 
CL < _ 

\ 

o 
'cfi' 

o 
O O 

'#'<>• 

OVM SOIL GAS 

PPM X _2 

2 4 6 8 10 12 14 16 II 

— W A T E R TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR.- NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

1*4051 321-3895 

SAMPLE 

NS 

NS 

NS 

NS 

NS 

0.0 

0.0 

rj==oTT 

o.o 

o.o 

6 0.0 

0.0 

8 0.0 

1.0/ 

0.6 

2.5 

3.5 
4.0 

-4.1 

7.5 

0.6 

0.7 

0.5/ 

L U 
14.0 
14.7 

17.5 

18.0 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0-0 PPM 

AIR: 0-0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-74 (MW-51) 

DATE DRILLED 

ORILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

6 / 6 /91 

HSA/SS 

SHB 

JMB 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

2.8 

+.7 
5 • 

10 

15 

19.0 -
19.25 

20 — 

25 

30 

35 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3815.3 

SILT: 7.5 YR 6/4-, UGHT BROWN, 
ROOTLETS TOP 2.0'. LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5 /+ , BROWN, 
FRIABLE. FIRM, NON—PLASTIC, DRY, 
CAUCHE, 157. CLAY, 10% CALICHE 

SILT, GRAVEL it COBBLES: SILT IS 10 YR 
6 /4 TO 5 /4 , UGHT YELLOWISH BROWN 
TO YELLOWISH BROWN, DRY. GRAVEL & 
COBBLES ARE 2.5 YR 5 /0 TO 4 / 0 , 
GRAY TO UGHT GRAY TO 2.5 YR 6/2 
UGHT BROWNISH GRAVEL. GRAVELS ARE 
DOLOMITIC LIMESTONE, VUGGY POROSITY 

DOLOMITIC UMESTONE: 7.5 YR 6 /2 , 
PINKISH GRAY, VERY HARD, VUGGY 
POROSITY, MOIST 

T.D. 19.25' 

| ^ ~ - H SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

I | LIN DISTURBED SAMPLE 

. WATER TABLE (24 HOURS) 

o 
d F 
o < 
07 O 

_ fc 
LU cn 

% < 
CJ 

ML 

ML 

GM 

-LS-

CJ 
O 
_ l 

o 
X 

< _ 
CJ 

o o 

o 
'a? A' 

. c?o' 

o <> 

o 

o 

o 

avu SOIL CAS 

PPM X _£> 

2 4 e 8 10 12 14 16 IB 

~ — W A T E R TABLE (TIME OF BORINO) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
tt ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

SAMPLE 

NS 

NS 

0.0 

0.0 

0.0 

0.0 

5 0.0 

NS 

NS 

NS 

_7_ 
NS 

t=8^ 

I.Cy 

0.0 

0.0 

AA 

0.9 

0.5 

0.0—0.351 

2.5 

3.7 
4.0 

4.9 

7.5 
8.1 

__1 

12__ 

14.0 

15.0 

17.5 

18.0 

19.0 
9.35 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0-0 PPM 

AIR: 0 0 P 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-75 (MW-52) 

DATE DRILLED 6 /6 /91 tc 6 / 7 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 1 



\ ^ - ^ \ SPLIT—SPOON SAMPLER 

I X T 1 STANOARD PENETRATION TEST 

I [ UNDISTURBED SAMPLE 

• _ Z _ ~ WATER TABLE (24 HOURS) 

— W A T E R TABLE (TIME OF BORINO) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS'/SCHORNICK 
tc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

ftBSTKI-MH 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-76 

DATE DRILLED 6 /7 /91 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

13.6 

15 " 

20-

LITHOLOGIC DESCRIPTION 

Start: 14:00 
Stop: 15:30 

GROUND SURFACE: 3807.5 

COBBLEY CLAYEY SILT: BROWN, 10 YR 
4 /3 , DRY, VERY LOW PLASTICITY, 
COBBLES FROM 3 CM TO 10 CM, SUB-
ROUND 

BOULDERY BELOW 7.5', ROUND, > 50CM 

CLAYEY AND GRAVELLY BELOW 11.5' 

AUGER REFUSAL AT 13.6' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING 

25' 

30 

35 ' 

o 
d F 
O < 
00 o 
_ fc 
UJ CO 

a 

GM 

"I SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

(~ I UNDISTURBED SAMPLE 

- _ _ T ~ WATER TABLE (24 HOURS) 

.<r>: 
6 

o a 
_ i 

o 
X 
0 . 
< 
cc 
o 

?<?<>• 

° j p i ' . cro 

o 

o 

fe " o 

o 

0VU SOIL OAS 

PPM X 2.5 

2 4 6 8 10 12 14 16 

WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/Sa FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORM A ^ OKLAHOMA 73072 

SAMPLE 

NS 

NR 
— 0.0-

NR 

NS 

NR 

0.0 

0.0 

0.0 

0.0 

oral 

o.o 

-Li-

077, 

2L_ 

0.6/ 

2.5 

7.5 

Tab" 
11.0 
11.6 

12.5 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0-0 PPM 

AIR: CO F 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-77 (MW-53) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA/SS 

SHB 

MJL 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

5 " 

6.4 

10 -

15 

20 ' 

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 08:35 
Stop: 09:35 

GROUND SURFACE: 3812.3 

COBBLEY CLAYEY SILT: BROWN. 10 YR 
5 /3 , DRY, VERY LOW PLASTICITY, VERY 
FINE QUARTZ, COBBLES FROM 3CM TO 
10 CM, SUBROUND 

AUGER REFUSAL AT 6.4' 

GROUNDWATER NOT OBSERVED DURING 
DRILUNG 

SPUT-SPOON SAMPLER 

I X l STANOARO PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
_ F 
O < 
oo o 
a -
LU CO 

53 
ZD O 

GM 

O 
O 
_J 

O 
ZZ 
CL 
< 
_ 

• V ° 

OVM SOIL CAS 

PPM X 0-0 

2 4 6 8 10 12 14 16 16 

- W A T E R TABLE (TIME OF BORINC) 

|__ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: 
NS: 

NO RECOVERY 

NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

«1-»M 

SAMPLE 

NS 

- 2 40.0-J.0.3, 

NR 

0.0 

0.0 0.4, 

0.0 

2.5 

4.0 
4.4 

5.5 

6.4 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0-0 PPM 

AIR: 0 0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-78 

6/8/91 

SHB 

DATE DRILLED 

DRILUNG METHOD HSA/SS 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 

SAR PACE 1 OF 

m 



BORING RECORD 

GEOLOG 
UNIT 

OEPTH 

(FEET) 

2.0 

3.0 

3.8 

10 

20 • 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Stort: 13:00 
Stop: 13:25 

GROUNO SURFACE: 3820.2 

CLAYEY SILT": V.LLOWISH BROWN, 10 YR 
5/4 , QUARTZ, VERY FINE GRAIN, 
GRAVELLY, DRY 

SANDSTONE: PALE TO VERY PALE BROWN 
10 YR 6/3 TO 7/5, QUARTZOSE, VERY 
FINE GRAIN, WEATHERED FROM 2.5 TO 
3.0', COMPETENT— HARD BELOW 3.0', 
CoCo3 PRESENT 

DOLOMITE: LIGHT BROWNISH GRAY, 10 
YR 6/2 , SANDY, MASSIVE, VERY HARD 

AUGER REFUSAL AT 3.8' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING 

• SPUT-SPOON SAMPLER 

I X f l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

' WATER TABLE (24 HOURS) 

o 
_ F 
o < 
m o 

UJ m 

1< 
ZD CJ 

ML 

SS 

DOLO. 

CJ 

o 
CJ 

zr 
0. 
< 
_ 

J-T_ 

OVM SOIL CAS 

PPM X 0.0 

2 4 6 8 10 12 14 16 18 

—_7- WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

Tt°i) Wan 

SAMPLE 

NS 

0.0 

,0,0-

, 3.8 
O.O-f 3.9-

2.5 
3.1 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL 0 ° PPM 

AIR: 0 0 PPM 

10 

15 

20" 

25' 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-79 

DATE DRILLED 6 /8 /91 

DRILUNG METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY MJL 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

OEPTH 
fFEET) 

3.5 

6.0 

8.0 

10 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3821.90 

CLAYEY SILT: 1 }X CLAY. 90X 7,8 YR 
6/4 , UNCONSOLIDATED. DRY 

SILTSTONE: 2.5 ffi 8 /1 WHITE, HARO, 
DRY 

SANDY DOLOMITE: VERY FINE GRAIN 
SIUCA SAiMO, 10 YR 7/1 UGHT GRAY, 
VERY HARD, ITWCTURED, DRY 

SANDSTONE; VEIfY FINE GRAIN SILICA, 
WELL SORTED, HARD, MOIST, 10 YR 7 /2 
UGHT GRAY, MASSIVE. MINOR IRON OXIDE 
MOTTLING, FRACTURES (HORIZONTAL) AT 
8.1,.8,8,9,7,10, <k 10.3 FEET, SANDY 
DOLOMITE INTERBEDDED AT 10-3' TO 
10.6'. FRACTURES AT 6.2, 9.0, 10.2, 

—I 11.7, 12.9, 13.4, 13.9, 15.9 
SANDSTONE VERY MOIST AFTER 12.6' 

15 

20' 

25 — 

30 — 

35' 

VARYING DEGREES OF CARBONATE 
CEMENTATION 

AFTER 22.0', 1') YR S/2 CRAY BROWN, 
NO CARBONATE CEMENTATION, MODERATLY 
HARD, FRACTURES AT 17,7, 18.8, 20.5, 
20.9, 24,5 FEET 

27.0' TO 27.3', 2.6 YR 7 / 4 PALE 
YELLOW 

2.5 YR GRAY BftOWN AFTER 30', FRAC
TURES AT 29.7, 29.8. 29.9. 30.1, 30.2, 
30.4, 30.8, 31.0, 32.2, 31.5, 31.9, 32.3 
32.3, 33.1, 33.5, 33.9, 34.1, 34.5, 34,9 
35.5, 38.6, 37.5;, 37.5, 37.9, CALOTTE 
AND IRON OXIDE FRACTURE, FILL AFTER 
34.0' 

SPUT-SPOON SAMPLER 

l _ t x r | STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WAlt* TABUT ( 4 4 HOURS) 

SILTSTONE 

SANDY 
DOLOMITE 

SANDSTONE 

REMARKS 

WATER TABLE (TIME Of BORING) 

| _ LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. FT.) 

NRI NO RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
St ASSOCIATES. INC. 
6NV«ejl^TALR^»«iTAN11l 

NORM, AN. OKLAHOMA 

W B C T H 
73072 

BACKGROUND 

OVM WAttHCU 

SOU. 0.8 PPM 

AM; PI 

JOB NAME/NUMBER MARATHON/01029 

SORING NUMBER BH-80 (MW-54) 

DATE DRILLED 6 /18 /91 TO 6 / 1 7 / 9 1 

DRILUNG METHOD HSAN,WATER CORE 

DRILLED BY SHB 
LOGGED BY WEP 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 3 



BORING RECORD 
GEOLOG, 
UNIT 

PVC CONDUCTOR 
SET AT 4H 

DEPTH 

35' 

40-

45 

50 

55' 

60' 

65 

70-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; 3621.90 

AFTER 35.1', MODERATELY WELL 
CEMENTED, ABUNDANT FRACTURES -
EVERY .2 FEET 
AFTER 36.0', 2.K YR 6/2 UGHT BROWN 
GRAY TO 2.S YS; 6/4 UGHT YELLOW 
BROWN IRON OXIDE STAINING. MOIST 
MOO. WEll CEMENTED AFTER 38.8', 2.S 
YR 4/2 DARK (JRAY BROWN GRADING 
INTO 10 YR 3/1 VERY DARK CRAY, 
VERY FINIS OWN SANDSTONE BETWEEN 
42.5' AND 43.5', VERY FINE GRAIN 
SILTY SANDSTONE S YR 4/1 DARK GRAY 

SANDSTONE 

SANDSTONE: VEUY FINE GRAIN, 10 YR 
5/1 GRAY TO 10 YR 3/1 VERY DARK 
CRAY, V£f!Y MAI ID, MODERATELY FRACT
URED, AFTER 47.0' 2.5 YR 7/0 UGHT 
GRAY, MOTTLED WITH 10 YR 6/3 PALE 
8R0WN. SUGHTLY DOLOMITIC AFTER 
S0.7'. BElwEEN 54.8' AND 55' 5 YR 
4/1 OARK GRAY 

CONTINUING AU«;RNATINC BANDS OF 10 
YR S/1 GRAY INO 2.5 YR 7/6 UGHT 
GRAY MOTTLED WITH 10 YR 6/3 PALE 
BROWN 

SANOSTONE 

BETWEEN 62.8' AND 62.7': SILTY 
SANOSTONE Si YR 6/2 OLIVE CRAY. 
HIGHLY WEATHEUED 

L - ^ - n SPUT-SPOON SAMPLER 

[_5><H STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABU (2* HOURS) 

~ - = J T ~ " A W TABLE (TIME Cf BOMNC) 

L LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
it ASSOCIATES. INC. 
ENV ANTS 

J07J 

JOB NAME/NUMBER MARATHON/01020 

BORING NUMBER BH-80 (MW-54) 

DATE DRILLED 6/16/91 TO 6/17/91 
ORIUJNG METHOD HSA\WAT6R CORE 
DRILLED BY SHB 
LOGGED BY WEP 
CHECKED BY BJS . . . 
DRAWN 8Y: SAR pi 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

____m 

70 

72.0-

75 

80-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE:-. 382i.90 

DOLOMITE: DRAOAViONAL CONTACT WITH 
SANDSTONE, 5 YP 5 /1 GRAY, VERY 
HARD. HORIZONTAL FRACTURES AT 72.8. 
73. 73.3. 73.+. 74.7, 75.0, STRONG 
CONDENSATE ODOR AT 76.0' 

T.D. 76.0' 

WATER LEVEL //TER DRILLING H.90 ' 

• SAMPLES BROKEN PRIOR TO OVM 

85' 

90-

S5< 

100' 

105-
L ^ - ~ n SPUT-SPOON SAMPLER 

C > < 3 STANDARD PENETRATION TES*r 

I 1 UNDISTURBED SAMPLE 

WATER TABLE (J4 HOURR) 

SAMPLE 

3.0 

—_— WATER TA8LE (TIME OF BORINS) 

L LABORATORY TEST LOCATION 

- f PENETROMETER (TONS/SO. FT,) 

NR: NO RECOVERY 
NSt NOT SAMPLED 

ROBERTS/SCHORNICK 
St ASSOCIATES, INC. 

REMARKS 

72.0 

74 .0 

78.0 

lACKOROUNO 

OVM READMCi 

SOIL .0-0 PPM 

AJ* Q Q PPM 

70— 

75" 

80 

RS4 — 

90 ' 

95' 

IOC 

105' 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH~80 (MW-54) 

DATE DRILLED 6 / 1 6 / 8 1 TO 6 / 1 7 / 8 1 

DRILUNG METHOD 

DRILLED BY 

LOGGED 8Y 

CHECKED BY 

DRAWN BY: 

HSAVWATER CORE 

SHB 

WEP 

BJS 

SAR 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

5 — 

10 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

32.1 TO 32.2 I'EET FRIABLE, 
SANDSTONE INTERBED, 5 YR 5 /3 OUVE, 
MOIST, IRON OWOE AND PYRITE ALONG 
FRACTURES HELOW 33' AFTER 34.3', 

OOLOMmC SANDSTONE: VERY FINE GRAIN 
SAND. GRADATIOIAL CONTACT WITH 
DOLOMITE, VERY HARD 10 YR 6/1 UGHT 
GRAY—GRAY 10 YR 5/2 GRAY BROWN 
38.9' TO 39.6', FRACTURES 36.7'. 37.8', 
38.8', 42,4', 43.8', 44, 44,7' 

15 

20' 

25' 

30' 

3 5 ' 

SANDSTONE: VERY FINE ORAIN SIUCA 
2.5 YR 6 /2 UGHT BROWN CRAY, VERY 
HARD BETWEEN 8.B AND 7.4 FEET. 10 
YR 4 /1 DARK CRAY ZONE, SILTSTONE 
INTERS ED BETWIIEN 42.6 AND 43.4 FEET: 
HIGHLY FRIABLE AND WEATHERED, 2.5 YR 
4 /2 DARK GRAY BROWN 
BETWEEN 43.4 AND 44.4 FEET OOLOMfTIC 
SANDSTONE: VEItY FINE GRAINED. 10 YR 
6/1 UQHT CRAY TO GRAY 
AFTER 44,4 FEET SANDSTONE; VERY 
FINE GRAIN 5 YR 4 /1 DARK GRAY, MOD. 
HARD. 5 YR 4/1 DARK GRAY 45 TO 
46.1 FEET 

DOLOMITIC SANDSTONE: VERY FINE GRAIN. 
7.5 YR 7 /0 LICHT GRAY, VERY HARD, 

SANDY D0U3MrTli: VERY FINE GRAIN 
10 YR 6 / 2 UtSJ-iT BROWN GRAY. VERY 

AT 49.9', VERTICAL FRACTURE AT 44.2' 
TO 55.0'. PYlVre. CALCITE AND HEMA
TITE FRACTURE IILL. STRONG 
CONDENSATE ODOR AFTER 53.0' 

DOLOMITE: 1(1 "R 8 /2 UGHT BROWN 
CRAY, HIGHLY ^^^CTURED WITH THIN 
INTERBEDS OF DOLOMITIC SILTSTONE 
AND SANDSTONi:, STRONG CONDENSATE 
ODOR 

T.D. 85 .0 ' 

I -~~\ SPUT-SPOON SAMPLER 

l ? b ~ J STAMOAAO PENETRATION TEST 

I j UNOISTURBED SAMPLE 

1 -' wnrn Tirnr im nminm 

REMARKS 

BACKGROUND 

OVM RSAOMCi 

SCflj DO PPM 

AIR: Q.O PPM 

WATER TABLE (TIME OF BORING) 

L_ LABORATORY TUT LOCATION 

- ( - PENETOOMETTH (TONS/SO. FT.) 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

JOB NAME/NUMBER MARATHON/01029 

BORING NUMBER BH-81 (MW-55) 

DRILUNO METHOD HSA\WATER CORE 

DRILLED BY SHB 

LOGOED BY WEP 
CHECKED BY_ 

DRAWN BY: 

BJS 

SAR 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

15 

LITHOLOGIC DESCRIPTION 

CRQUND SURFACE: 3792.80 

SILT: WEU. GRADED, VFO, 90X SILT, 
i o » SAND, NO f'LAsncrrr. 10 YR a / 4 
VERY PAUi SHOWN. NO O0OR, DRY SOFT 
NON STARATIFIETI, CALCITE CEMENT. 
HCL(+) 

-COLOR CHANGE TO 10 YR 6 /8 

SANOSTONE: VERY FINE GRAINED SIUCA, 
10 YR 8 /3 PALE BROWN. 10 YR 5 /3 
BROWN, MODERATLY HARD TO VERY HARD, 
SUGHTLY MOIST, WEATHERED, MOIST AND 
FRIABLE BETWEEN 18.5 AND 21.3', AFTER 
21,5' VERY HARD, FRACTURES LARGELY 
CEMENTED, FRACTURES AT 15,2, 16.0. 
16.8, 17.2, 17.5, 18,5. 19.7, 20.0, 20.8, 
21-21.5, 13.3. 24.0, NO ODOR 

12" CONDUCTOR TO 11 FEET 

ML 

SANDSTONE 

20-

25' 

0.5 

31.5 

SANDY DOLOMITE: VERY FINE SAND, 10 
YR 6 / 1 , UGHT GRAY TO GRAY, VERY 

_T\HARD 
DflLOUITE: MICRC 

3 5 - J 
6 /2 , LT I3ROWN GRAY, VERY HARD, 
FRACTURES AT 31.6. 32.1, 32.2, 32 .3 -
33.S, 33.8, 33.*, 35.1, 35.7 FEET 

SPUT-SPOON SAMPLER 

I X l STAN0AAD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

. WATER TABLE (24 HOURS) 

SANDY 
DOLOMITE 
DOLOMITE 

LP 
O 
_ i 

U 

CL < 
QL 
O 

OVM SOIL OAS 

PPM X 18.0 

I I I I H 12 14 I I I I 

ZZ 

ZZ 

— — WATER TABLE (TIME OF BORlNO) 

[_ LABOftATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOWRY 

NSs NOT SAMPLED 

ROBERTS/SCHORNICK 
te ASSOCIATES, INC. 

If MPLE 

NS 

NS 

0.0 

0.0 

0.0 

QJL 

OA 

1.9 

0.0 

10 

11 

12 

13 

14 

15 

18 

0.0 

J2JL 

SLSL 

9.9 

0.0 

0.0 

GC 

GC 

GC 

GC 

GC 

10 

13 

15 

21 

23 

25 

35 

REMARKS 

BAOCOMUMO 

OVU REAOtNOl 

SOIL 0,0 PPM 

AIR: 0,0 i 

JOB NAME/NUMBER MARATHON/91020 

BORING NUMBER BH-81 (MW-55) 

DATE DRILLED _ 8 /20 /91 TO 6 / 2 1 / 9 1 

DRILUNG METHOD HSA\WATER CORE 

DRILLED 8Y SHB 

LOGGED BY WEP 
CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAOE 1 OF 2 



BORING RECORD 

GEOLOG 
UNIT 

6/21/91 
V7 32.7S' 

CZZl 

DEPTH 

(FEET) 

6.0-

9.5 
10 

15 

17.7 

20" 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3780.30 

CLAYEY SILT: 2or. CLAY, SOX SILT, IO YR 5/3. 
BROWN, ORY, UNCONSOLIDATED, LOW PLASTICITY 

SILTY CLAY: 307. SILT, 703 CLAY, 10 YR 5/3 
BROWN, SOFT, MED. PLASTICITY, MINOR SUBANG 
DOLOMITE GRAVEL TO 1/4 INCH, MINOR DOLO
MITE COBBLES TO APPROXIMATELY 3 INCHES 

DOLOMITE: 10 YR 4/1, DARK GRAY TO 10 YR 
6/1, CRAY-LIGHT GRAY, DRY. HARD 

VERTICAL FRACTURE BETWEEN 16.2-17.0' 
MODERATELY FRACTURED BaOW 17.0' 

DOLOMITE: WITH INTERBEOS OF SILTY DOLOMITE 
10 YR 5/2, GRAYISH BROWN, 10 YR 6/2, UGHT 
BROWNISH CRAY, AND 10 YR 5/1, GRAY, 
ABUNDANT HEMATITE-REPLACED FOSSILS -
POSSIBLY CRAPTOUTES OR SPONGE SPICULES, 
AFTER 21.0', CHERT-UKE CONCOIOAL FRACTURING 

DOLOMITE: 10 YR 5/2, GRAYISH BROWN, MICRO-
CRYSTALLINE, VERY HARD, HIGHLY FRACTURED. 
2.5 Y 6/2, LIGHT BROWNISH GRAY SILT ALONG 
HORIZONTAL , FRACTURES, MINOR IRON OXIDE 
STAINING 

STRONG CONDENSATE ODOR IN FRACTURE AT 
328' IN FRACTURE 45' FROM VERTICAL 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

DOLOMITE 

REMARKS 

DOLOMITE/ 
SILTY DOLO. 

DOLOMITE 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLE 
GC: GRAB COMPOSITE 

ROBERTS'/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

74hiiT.171-389S 

BACKGROUND 

OVM READINC: 

SOIL 0 0 PPM 

AIR: 0.0 PPU 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BHS2 (MW-56) 

DATE DRILLED 6/15/91 k 6/19/91 

DRILLING METHOO SCHRAMM ROTERY/CORE 

DRILLED BY BOYLES BROC k SHB 

LOGGED BY WEP 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 2 



BORING RECORD 

O S ] 

] CME CONTINUOUS AUCER SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BOR1NC) 

| _ LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SQ. FT.) 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 MAN, Ql 

3 7 1 - ™ * 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-82 (MW-56) 

DATE DRILLED 6/15/91 k 6/19/91 

DRILUNG METHOD SCHRAMM ROTERY/CORE 

DRILLED BY BOYLES BROC k SHB 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

SAR PACE 2 OF 

m 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 
l U U L L 

2.0-

10 

LITHOLOGIC DESCRIPTION 

CR0UN0 SURFACE: JV iS.eO 
SANDY SILT VEHY FINE GRAIN SANO, 20X SAND. 
SM SILT, LOOSE, LNCONSOUDATED, MASSIVE, 
7.S YU S/4, BROBJ4. ORY 

SANDY DOLOMITE: MIRY FINE—flNE GRAIN SIUCA 
SAND, 10 S/2. LIGHT SROWMSH GRAY TO 
7.5 YR 6/2, PINKISH CRAY, VERY HARD, DRY, 
PITTED, HEMATITE AHD CALOTTE FRACTURE FILL 
-10X PRIMARY l»C* OSTY HORIZONTAL FRACTURES 
AT 2,i,,lS,,i,6',2,J,3,V,3.J',3.r,4.0',4.V,4.5', 
5.0'.5.4', VERTICAL FRACTURES AT J.3-4,0', 
CHERTY AfTO 7.6' 7.3-7.5', SILTSTONE, 10 YR 
5/1, GRAYISH BROWN, HIGHLY LEATHERED, FIRM 
VERY U01ST, IRCN WOE STANNC, HORIZONTAL 
FRACTURES AT !»,*',J.8',10.0',10.2', AND 10.7', 
MINOR VERTICAL FRACTURES 

7/16/91 

S/17/S1 
^72M2' 

15 

20 ' 

25 ' 

JO 

OOLOMIIE/S/LTSTONE/CHERT: INTERBEDDED. 
VERY HARD, 10 YR 8/2, UGHT BROWUSH GRAY, 
10 YR 7/2, UGHT iFtAY AND 7.5 YR 7/2, 
PINKISH CRAY. MOCERATELY FRACTURED, POSSIBLE 
...w4;..w .'.Li.u m. ' . i r j r j .'.9 u-i', i l . n i u . a 
FRACTURE IN CHER! 

DOLOMITE: MICRiJOTrSTALUNt, 10 YR 5/2, 
GRAYISH BROVW, 111 YR 5/1, CRAY AND 10 YR 
A/1, DARK GRAY, HARD, UNSATURATED, 
VERY LOW l'WMAR\ POROSITY, HORIZONTAL 
FRACTURES AT 20..l,,20.6*,21.«'.22.0',22.4',25.0'. 
27.Z\7J».oV«.i\m'.29.2'.2S.?', MINOR IRON 
QXJOE STAIMING IN FRACTURES ALSO 10 YR J/ l , 
DARK SRAY ALONG PARTINGS 

HIGHLY FRACTURED AFTER 30,5-32.8 

iu ro o / j , PALE i n v w , WHUK rumoLt 
CHORUTC ANO HEMATITE ALONG fRACTURES 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNWSTURMD SAMPLE 

WATER TABLE (14 HOUKS) 

REMARKS 

~ - r j r ' *AT» TABLE (TIME OF BOftlNO) 

L LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO. rr.) 

NR'. NO REOOVOT 
NS: NOT SAMPLE 

ROBEXTS/SCHORNICK 
it ASSOCIATES, INC. 

ANTS 
73071 

OVM REAOMC! 

SOL* 00 PPM 

AIR: Oil) PPM 

o — 

10 

k 

15 

20' 

25 ' 

30 ' 

35 — 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-da (MW-57A) 
DATE DRILLED 6/17/01 - 6/16/91 

DRILLING MSTHOO HSA 

DRILLED BY . 

LOGGED BY 

SHB 

HEP 
CHECKED BY. 

DRAWN BYl PAGE 1 Of 5 



BORING RECORD 

GEOLOG. 

JNIT 
OEPTH 

8/20/91 

0 3 

L S I 

LITHOLOGIC DESCRIPTION 

3 5 

4 0 • 

+5 — 
48.0-

50 — 
SO.S 

5 5 — 

58.0-

58.0-

CRQUNO SURFACE; 3785.60 
DOLOMITE: 
10 YR 6/2. LIGHT BROWNISH CRAY, SUOHT 
ODOR, DRY, DENSE, THIN StLTSTONE LAYERS. 
HO (+) ON SCRATUHINB 

DOLOMITE: INTERSETjOED WITH SILTY DOLOMITE. 
Ha (+), ORiaeo son AT 41.CC, MINOR HEMATITE 

YR" t/Caftr^MfCiMtiNl^ 
tO YR J/1. VERY fi vRK CRAY, DRY, DENSE, 
NO ODOR, MINOR BLACK REDUCED STAINING 

DOLOMITE: COMIC, AN! COLOR 10 YR 6/3, RALE 
9R0VW, PROMINANT SLACK STAININ8, NO ODOR, 
DENSE 

OOLOUITE: DARK iSUY."i5 YR H i/O". AND'" 
LIGHT CRAY. 7.S YR N 7/D, VERY FINE 
CRYSTALLINE. NO PICMARY POROSITY OBSERVED, 
VERY SLIGHTLY SANDY TEXTURE 

6 0 ' 

6 5 
63.3 

67.0-

DOLOMITE: CRAY. 7.5 N «/0. AND PINKISH GRAY 
7.5 YR 6/2. MIQICfiYSTALUNE DENSE, HARD. 
ORY 

DOLOMITE: LiCHT CRAY, 7.5 YR N 7/0, VERY 
FINE ORYSTALUNIL IIUOHTLY SANDY TEXTURE, 
DENSE, HARD, DRY, LIGHT, HYDROCARBON ODOR 
IN 60.0-62.0', SAMIU, POSSIBLE CONDENSATE 
ODOR PRESENT IN «tO-64.0' SAMPLE 

(7YPSUM: WITE, 5 ':' 8/1. SOFT. DRY. CHALKY 
DOLOMITE: LOHTTSAY, 10 YR 7/1. VERY FINE 
CRYSTALLINE, HARD. DENSE. DRY, LIGHT HYORO-

_ CARBON POOR 
DOLOMITE GRAYISH BROWN, 10 YR 5/2, AND 
PINKISH GRAY, 7,3 FL*. 7 /2 , UICROCRYSTAUJNE, 
CHERTY, HAFTO, DENSE, DRY, HYDROCARBON 
00OR DECREASING <UCHTLY FROM ABOVE 

- 7 0 -
OME OONTOWCOS AUOCT SAMPLER 

STANOAAO PENETRATION TEST 

UNOISTURBCD SAMPLE 

WATER TABLE (14 HOURS) 

REMARKS 

— — WATER TABLE (TIME OF BOMNO) 

|_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO, FT.) 

CC CRAB COMPOST 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVWO^l j j . MNASJANTS 

BACKOMUNO 

OVW AEAOKCl 

SOIL 0-0 FTX 

AM: 0.0. - f>PM 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-83 (MW-57A) 

OATE DRILLED 6/17/91 - 6/16/9) 

DRILLING METHOD HSA 

DRILLED BY . 

LOGGED BY 

SHB 

Wfl> 

CHECKED BY 8JS 

DRAWN BY: _ _ _ S A J L 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

ifEETl 

70' 

• i • 
75 — 

76.0 • 

so m 

83. 

LITHOLOGIC DESCRIPTION 

GROUND SURTACE: ;I78J.60 

CONTYNUCD FROU PREVIOUS PACE 

VULUMIIt; UAKK WA! l. i IK N V " . VtKV 
FINE CRYSTALLINE, DENSE, HARD, PRY, FAIR 
000R 

W J M I L W S S f WAY, 7.3 YR 6/2. MICRO-
CRYSTALUM. D£Ni£ HARD. DRY, CHERTY, 
SLIGHT HYWWAR&ON ODOR 

DOLOMITE: UGHT BRO'iNISH GRAY. 10 YR t /2 , 
AND PINKISH ORAY, 7 !l YR 6/2, Ml CROCK YSTAL-
UNE, DENSE. CHERTY, 3RY, NO DOOR OBSERVED 

87.S 
68.0 

90 ' 

. DOLOMITE: AS ABOVE MTH COLOR GRACING TO 
VCRAY, 2.5 YN 5/(1. ft'f 87.0' 

- DOLOMITE UGHT SA01M1SH ORAY, 10 YR %/X 
VERY FINE CRYSTAU>£, DENSE, DRY 

81.5 

95. 

96.0-

100 

SILTSTONE! DUSKY YFJJ.OW GREEN, 6 CY S/2, 
SOTT, FRIABLE, DRY 

DOLOMITE UOIT BROMNKM GRAY, 10 YR 6/2, 

DOLOMITE: PINKISH GRAY 7.5 YR 6/2, MICRO 
CRYSTALLINE, DENSE, CHERTY MTH INTERBEDDED 
MINOR SU.TST0ME, m W YELLOWISH GREEN. 
3 CY S/2. S0I7, FRIABLE 

DOLOMITE. RW.BH ORAY, 7.3 YR 6/2, ANO 
7.5 YR 7/2, VLRY FINE CRYSTALLINE, DENSE, 
HARD, ORY. WIH MINOR INTERBEDDED SILT
STONE, DUSKY YELLOWISH OR EEN, S CY 5/2. 
HARD, FRIABLE. FIS9LE 

+ 0 3 -

CMC CONTINUOUS AUOCN SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

2 

B-S 
IA O 
Q ± 
LU <A 
c </> 
z 5 

DOLOMITE 

UULUU1IL 

DOLOMITf 

DOLOMITE 

/ OOLOMITE 

SILTSTONE 

DOLOMITE 

DOLOMITE 
WTR 

INTER-
BEOOEO 

SILTSTONE 

O 
O 
-J 

U 
X 

8 

z: 
2 

ovu son. OAI 

PPM X 46.0 
8 4 I .», 19IIU,1,T,JJ. iJ 

z: 

z: 
_z 

zz 

zzz 

/ 

— W A T E R TABLE (TIME OF BORING) 

L , LABORATORY TEST LOCATION 

+ PENETROMETER (TON1/SO. FT.) 

SC: GRAB COMPOST 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 

SAMPLE 

16" 

32 

33 

130.4 

141.7 

305.0 

114J 

OC 

CC 

8C 

34 

35 

36 

37 

38 

40 

43 

45 

130.4 

4.8 

0.6 

1.0 

1.0 

0.0 

0.0 

0.0 

0.0 

cc 

GC 

cc 

710 

7BI) 

76.0 

780 

80.0 

GC 

GC 

CC 

CC 

CC 

GC 

OC 

0.0 

ao 

0.0 

46 

47 

0.0 

0.0 

CC 

cc 

cc 

oc 

62.0 

84.0 

86.0 

88.0 

92.0 

94.(1 

96.0 

96.0 

100.0 

102.0 

DC 

104.0 

REMARKS 

104.01 

BAOKOROUND 

OVM REAOWOl 

SOIL 0,0 f*W 

AIRl 01 PPM 

•TO

TS 

80 

S5 

90 

95 

100 — 

•405-

J05 NAME/NUMBER MARATHON/91029.01 

BORING NUMBER B W _ 8 3 (MW-B7A) 

DATE DRILLED 6/17/91 - 6/16/91 

DRILLING METHOD HSA 

DRILLED BY SHB 

DRAW BY: SAg_ 



BORING RECORD 
GEOLOG 
UNIT 

DEPTH 

(FEET) 

105 • 
108.0-

DOLOMITfc UGHT GMT, 10 YR 7/2, RNE CRYSTAL 
UNE TO SUGHTLY SMQY. SOME CALCAREOUS 
CEMENT, SOME iHTtl&EODED SILTSTONE, CAL-

108.0—1. CAREOUS F1IIM, W/flLE, VERY PALE BROWN, * 
\ 1 0 YR 8/3 / 

110 

115 

119.3 
1 2 0 — 

122.0-

125 
128.0-

130 

135 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE.- 3785.60 

CONTINUES PROM PREVIOUS PAGE 

UMESTONE PINKISH GRAY, 5 YR 8/2, SUGHTLY 
DOLOMITIC. VERY Fll HE CRYSTALLINE, MOD. HARD 
CHALKY INTOBCiOfll WITH SILTSTONE, POORLY 
CEMENTED, SOFT. P 5WDERY IN CUTTINGS, DRY, 
NO ODOR 

UMESTONC VERY PILE BROWN, 10 YR 8/4, 
VERY SILTY, FWM TJ SOFT, VERY CHALKY, DRY 
NO ODOR 

DOLOMITE; UCHT KftAY, S YR 7/1, SCATTERED 
UfwiTiTT vciinw«u »m < vt i/« ui»n 
VERY FINE CRYSTALLISE. SUGHTLY CALCAREOUS, 
MTH MINOR SL IN'IERSEDDEO, SILTSTONE, CALCAR
EOUS, SOFT 

UMESTONC! VERY PILE BROWN, 10 YR 8/4, 
FINE ORYSTALUNE, >OFT-FKM, CHALKY, SILTY, 
SUOHTLY GVPSlPiRCilJS UMESTONE, POWDERY 
APPEARANCE IN CUITINCS, NO ODOR, DRY 

140.0 

140 

UMESTONE, VERY PALE BROWN, 10 YR 8/4, TO 
WHITE, 5 YR 8/1, FHE CRYSTALLINE, FIRM-
SOFT, SLIGHTLY 'JYTISFEROUS, VERY CHALKY, 
SILTY, SOX OF CUniNCS ARE POWDER ON 
SAMPLE, NO ODOR, ORY 

z 
d g 
o < 

V) V 

LU CO 

S3 
DOLOMITE 

* 
SILTSTONE 

UMESTONE 

UMESTONE 

DOLOMITE 

a> 

3 
y 
I 
tx. 
< 
Cfi 

OVM SOIL OAS 

PPM X 48.0 

2 4 6 8 10 12 14 I t IS 

UMESTONE 

"7" 

z 
zzz 

2 
Z 

SPUT-SPOON SAMPLER 

L X J STANDARD PENETRATION TEST 

| | WNUia>IVNIKl> » A » m * 

WATER TABLE (2* HOURS) 

~ ~ ^ T WATER TABLE [TIME Cf BORINO) 

| _ LABORATORY TEST LOCATION 

- p r t * M N " " » l » « i l u N k / M l . >• i.J 

St GRAB COMPOST 

ROBERTS/SCHORNICK 
tt ASSOCIATEŜ  INC. 
ENWONMENTAL CONSULTANTS 

37(10 ROBINSON 

SAMPLE 

47 
48 

4S 

SO 

0.0 

0.0 

0.0 

0.0 

cc 

cc 

cc 

0.0 

55 

54 

ss 

56 

57 

58 

59 

10 

62 

63 

84 

0.0 

0.0 

0.0 

0.0 

1.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

106.0 

REMARKS 

nao 

112.0 

CC 

CC 

GC 

CC 

GC 

CC 

GC 

ec 

oc 

cc 

GC 

cc 

114.0 

116.0 

116.0 

120,0 

1210 

124.0 

121.0 

1210 

130.0 

132.0 

134.0 

138.0 

138.0 

140.0 

BAOXBROUNO 

OVM REAOIN& 

SOIL: 9.° PPM 

. , . , 0 . 0 

• 1 0 5 -

110 -

1 1 5 -

k 

120-

125" 

130-

135" 

1 4 0 " 

JOB NAME/NUMBER MARATHON/91029.01 

att-aa {Mm-ovAi U L / I \ I I 1 U M L V I V 1 U L . I \ 

DATE DRILLED 6/17/91 - 6/16/91 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 
SHB 
WEP 

CHECKED BY BJS 

DRAWN BY: ____SA3_ PAGE 4 Of 5 



BORING RECORD 
nror nn 

UNIT (FEEI1 

140-

1 4 5 -

148 — 

150-

154 

1 5 5 -

158 

160 • 

182 

165-
1M 

DttE5TcM:"DBRT VEUOWsH BROWN, 10 
YR 6/4, SANDY, C0/ii?S£LY CRYSTALUNE, FIRM. 
F̂RIABLE 

172 

U I M U L U ' J U . U L i U K I I - ' D U N 

GRQUNO SURFACE; 8783.60 

UMESTONE! AS ,*BOVE. BECOMING VERY 
SILTY AND INTERBEDDED WITH SILTSTONE 

SILTSTONE; USH? BROWNISH GT1AY, 10 YR 
6/2, VERY POORLY CEMENTED, VERY 
SLIGHTLY MOIST, CALCAREOUS CEMENT, 
INTER8E0DED WITH MINOR UMESTONE A5 
ABOVE 

UMESTONE: VERY PALE BROWN, 10 YR 8/3, 
SANDY, INTERBEDOEO WITH SANOSTONE 
AND SILTSTONE, VERY FINE GRAINED. CAL 
CARE0U5, »OORLr CEMENTED. VERY 
SLIGHTLY kOIST, LIGHT BROWNISH GRAY, 
I I ! • I I I 

AS ABOVE: BL-'T PREDOMINANTLY SILTSTONE 
AND VERY FINE IIRAINED SANDSTONE, VERY 
SUGHTLY MOIST, CALCAREOUS, NO FREE 
WATER, SLIGHTLY POROUS 

UMESTONE; VERY PALE BROWN, 10 YR 8/3 
VERY SANCY, INTERBEDDED WITH SILTSTONE, 
VERY SUGHTLY MOIST, MOISTURE INCREAS
ING, BELOW 162.0' 

UMESTONE; PINKi.'SH GRAY, 5 YR 7/2, 
VERY FINE CRYSTALUNE. DOLOMITIC, 
CHALKY DULL APPEARANCE, VUCULAR, 
FRACTURED, HARO, SATURATED, HOLE IS 
MAKING SMALL VOLUME OF WATER. NO 
HYDROCARiBON Oi'OR OBSERVED 

DOLOMITE: UGHT BROWNISH CRAY. 10 YR 
6/2 , VERY FINE "IRYSTALUNE, TRACE 
AMOUNT Of VIJGULAR POROSITY, HARD, 
SATURATED, NO ODOR, SUGHTLY 
CALCAREOUS, BERING DENSE 8EL0W 170.0'. 
WITH TRACE Cf FRACTURES 

SHADING TO 30LCMI1IC SANDSTONE. MEDIUM 
GRAINED AND SANDY DOLOMITE, GRAYISH BROWN, 
10 YR 5/2, AND UGHT BROWNISH CRAY, 10YR 8/2.1 
MODERATELY CEMENTED, COCO INTERGRANULAR 
POROSITY, SATURATE'. HOLE IS MAKING LARGE 
VOLUME CF WATER BILOW 1710" 

175" 
0, 173.0' 

I - ^ H SPUT-SPOON SAMPLER 

L X J STANOARD PENETRATION TS*T 

L 1 UNDISTURBED SAMPtf 

- WATER TABLE (24 HOWIS) 

M F " 
o < 
ID O 

a * V) 

< 
a 

UMESTONE 
A: 
SILTSTONE 

SILTSTONE 

O 
O 

I 
CL 

< 

OYN SOU CAR 
PPM X 48.0 

UMESTONE 

LIMESTONE 
dc 

INTER — 
BEDDED 
SANDSTONE 

I I M W 

SILTSTONE 
de 

SANDSTONE 

UMESTONE 
& 

SILTSTONE 

UMESTONE 

DOLOMITIC 
UMESTONE 

DOLOMITE 

DOLOMITIC 
SANOSTONE 

zz 

Z 2 x 

— — WATER TABLE (TIME OF BORINS) 

| _ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. fT.) 

G& GRAB COMPOSIT 

ROBERTS/SCHORNICK 
St ASSOCIATES. INC. 

y> u ri,\t i. 

r rt i mi r 

es 

66 

67 

68 

69 

0,0 

1.0 

4.8 

3.3 

GC 

CC 

GC 

0.6 

70 

71 

72 

73 

74 

0,0 

0.0 

0.0 

1.9 

3.3 

7S 

76 

77 

78 

79 

80 

81 

82 

1.0 

0.0 

GC 

GC 

142.0 

1HA 

146.0 

148.0 

150.0 

GC 

OC 

GC 

GC 

GC 

GC 

GC 

0.0 

0.0 

0.0 

O.D 

0.0 

0.0 

GC 

GC 

CC 

GC 

S2.0I 

15+.0 

156.C 

13SJ2 

160.C 

182.0 

164,0 

166,0 

168,0 

i l U 

122J2 

GC 

OC 

n n i i nicr-

BACKGROUND 

OVM READING] 

SOIL P-0 PPM 

AIR: 0-0 PPM 

JOB NAME/NUMBER MARATHON/91026.01 

BORING NUMBER BBSS (MW-57) 

DATE DRILLED 6/24/81 

DRILUNG METHOD 7 - S/f l" AIR HAMMER 

DRILLED BY BOYLES BROS. 

LOGGED BY GHR 

CHECKED BY BJS 

DRAWN BY; |SAg | | PAOE 5 OF 5 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

o — 
5.0 _ 

10.0 

15.0" 

m-
18" 

35 — 

m-
48.0-

55.0. 

65.0" 

70 — 
76.0-

94.0 
97.0-^ 
100.0 

1 0 5 ^ 

112.0" 

118.0-

124.0 

135.0 

142.0 ' 

160.0-
164.0 

172.0 

175— 

192.0 

198.0 

202.0-= 

289:" 
21 

216.0-

245 

LITHOLOGIC DESCRIPTION 

NOTE SEE BORING RECORD § 84 FOR MORE 
DETAILED UTHOLOHC DESCRIPTION 

GROUND SURFACE; 3821.60 

CLAYEY SILT: 

SILTSTONE: 

DOLOMITE: 

DOLOMITE: 
DOLOMITE: 

.SANDSTONE: 

.DOLOMITE: 

.SANDSTONE: 
SANDSTONE: 

SANDSTONE-
SANDSTONE: 
SANDSTONE: 

SANDSTONE: 

SANDSTONE: 

DOLOMITE: 

SANDSTONE: 
SANDSTONE: 

SANDSTONE: 
DOLOMITE: 

DOLOMITE: 

DOLOMITE: 

SANDY DOLOMITE: 

SANDY DOLOMITE; 

DOLOMITE: 

DOLOMITE: 
DOLOMITE: 
SANDY DOLOMITE: 

SANDY DOLOMITE: 
SILTSTONE: 

DOLOMITE: 

DOLOMITE: 

DOLOMITIC LIMESTONE: 

LIMESTONE: 
' N, UMESTONE-

SANDSTONE-

I D . 216.0' 

DOLOMITE 

DOLOMITE 

MM 
DOLOMITE 

y 'SANDSTONE 

2 
O 

o < 
in o 

UJ in 

1< 
zo o 

ML 

SILTSTONE 

SANDSTONE 

SANDSTONE-
SANDSTONE 
SANDSTONE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE 
DOLOMITE 
DOLOMITE 

DOLOMITE 
SILTSTONE 

DOLOMITE 

DOLOMITE 

LIMESTONE 

LIMESTONE 
UMESTONI 
SANDSTONE 

O 
O 

O 
ZZ 
Q_ 
< 

I I I 

| | SPUT-SPOON SAMPLER 

I X I STANOARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

. WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(4051 321-3895 

< 
> 

WELL COMPLETION DETAIL 

30.21 L. 

183.30 
186.60 
190.58 

CZ. 

214.65 
215.32 
216.0 7-5/8-

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3824.31 

WEEP HOLE 

0 
CONCRETE PAD 
CEMENT/BENTONITE 
GROUT MIX 

i ' PVC CONDUCTOR CASING 

10 5 /8 ' BOREHOLE 

35 

• VOLCLAY PURE GOLD 
GROUT MIX 

70 

4 PVC RISER 

105 

140 

175 
SCOIUM BENTONITE 

-paurrs 
^020 SLOT 4" PVC SCREEN 

• 8 - 2 0 SIUCA SAND PACK 

210 
• SUMP 

-245 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-58 (BH-84) 

DATE DRILLED 6/31/91 

DRILLING METHOD 7 - 5 / 8 ' AIR HAMMER 

DRILLED BY BOYLES BROS. 

LOGGED BY VgP 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 



BORING RECORD 

GEOLOG 
UNIT 

L S I 

DEPTH 

(FEET) 

3.0 • 

8.0-

10 
11.0-

16.0-

20" 

25 ' 

30 

32.0-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3816.60 
CLAYEY SILT: UCHT BROWN, 7.5 YR 6/3, 10X 
CLAY, SOFT, VERY FRIABLE, DRY 

DOLOMITE: UCHT CRAY. 10 YR 7/2, VERY FINE 
CRYSTALUNE TO MICROCRYSTALUNE, CHERTY, 
DENSE, DRY 

SILTSTONE: YELLOW 10 YR 7/8, UMONITIC. 
SIUCEOUS CEMENT, SUGHT BANDED APPEARANCE, 
MOD. HARD, DRY 

SANOSTONE- UCHT GRAY, 25 YR 7/2. TO UGHT 
BROWNISH GRAY, 2.5 Y 6/2, VERY FINE GRAIN, 
SIUCEOUS CEMENT, DENSE, DRY 

DOLOMITE: UCHT GRAY, 10 YR 7/2, MICRO
CRYSTALUNE, WITH TRACE OF COARSELY 
CRYSTALUNE DOLOMITE. DENSE, DRY, INTERBEDDED 
WITH MINOR SILTSTONES AND SAND STONES, AS 
ABOVE 

SANDSTONE- PINKISH GRAY, 7.5 YR 6/2, VERY 
FINE GRAIN, VERY SILTY, MASSIVE, SUGHTLY 
HARD, FRIABLE, SUGHTLY CALCAREOUS CEMENT, 
PREDOMINANT SIUCEOUS, DRY 

SANDSTONE VERY FINE GRAIN, SILTY, 10 YR 
5/2, GRAYISH BROWN, MOD. HARD, DRY, WEAKLY 
CEMENTED 

DOLOMITIC SANDSTONE VERY FINE GRAINED SIUCA 
SAND, 2.5 YR 5/2, GRAY BROWN, MODERATELY 
HARD, SUGHT CONDENSATE ODOR, SUGHTLY MOIST, 
MINOR INTERBEDS AT 10 YR 5/1. GRAY, HARD 
DOLOMITIC SANDSTONE 

35-

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o 
=! F o < 
07 O 

Q t 
UJ 01 

! < 
ZD O 

ML 

DOLOMITE 

SILTSTONE 

SANDSTONE 

DOLOMITE 

SANDSTONE 

SANOSTONE 

DOLOMITIC 
SANDSTONE 

O 
O 

O 
X 
0-
< 
or 
o 

ZZZ 

ZZZ 

z. 

zzz 

OVM SOIL OAS 

PPM X 18.3 

2 4 8 8 10 12 14 16 18 

ZZZ 

— — WATER TABLE (TIME OF 80R1NC) 

| _ LABORATORY TEST LOCATION 

- } - PENETROMETER (TONS/SO. FT.) 

CC GRAB C0MP0S1T 

ROBERTS'/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(405) 321-3898 

SAMPLE 

12 

0.0 

0.0 

0.0 

0.0 

0.0 

2.4 

GC 

GC 

GC 

GC 

CC 

GC 

0.0 

19.9 

0.0 

0.0 

0.0 

18 

14.2 

0.0 

0.0 

3.9 

9.0 

44.0 

65.0 

GC 

GC 

GC 

GC 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

GC 

CC 

GC 

CC 

GC 

GC 

GC 

GC 

22.0 

24.0 

26.0 

28.0 

30.0 

320 

34.0 

35.0 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL 0.0 PPM 

AIR: 0-0 PPM 

0 

10 

15 

20-

25' 

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-85 (MW-59) 

OATE DRILLED 6/28/91 

DRILLING METHOD 10-5/8* AIR ROTARY 

DRILLED BY BOYLES BROS. 

LOGGED BY GHR 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 6 

HUM I 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

CFEET) 

35 

40 • 

45 — 

•7.0-

48.0 • 

50 — 

55 • 

60 • 

65 

-70-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3816.60 

CONTINUED FROM PREVIOUS PAGE 

SANDSTONE: VERY FINE GRAIN SILICA SAND. 
WELL SORTED. WEAKLY CEMENTED, SILTY, 2.5 
Y 5/2, GRAYISH BROWN, SUGHTLY MOIST 

DOLOMITIC SANDSTONE: VERY FINE GRAIN SAND, 
10 YR 5/1, GRAY WITH MINOR 10 YR 3/1, VERY 
OARK GRAY, VERY FINE GRAIN SANDSTONE, 
INTERBEDS, MODERATELY HARD, MASSIVE, COLOR 
VARIES FROM 10 Y 5/1, GRAY, TO 15 Y 4/2, 
DARK GRAY WTH DEPTH, MINOR VERY FINE GRAIN 
IRON PYRITE OBSERVED 

\ ^ ^ " \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

—ZZZZZ— WATER TABLE (2+ HOURS) 

- — WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SO. FT.) 

CC: GRAB COMPOSIT 

ROBERTS/SCHORNICK 
tc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(4081321-3695 

BACKGROUND 

OVM READING: 

SOIL: 0.0 PPM 

AIR: 0.0 PPt, 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-85 (MW-59) 

DATE DRILLED 6/28/91 

DRILLING METHOO 10-5/8" AIR ROTARY 

DRILLED BY BOYLES BROS. 

LOGGED BY GHR 

CHECKED BY BJS 

DRAWN BY: SAR PACE 2 OF 6 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

CSS 

3.0-

8.0-

10 
11.0-

15 
18.0-

20' 

25 ' 

30 

310' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3818 80 
CLAYEY SILT: LIGHT (MOWN. 7.5 YR 6 A ' ° * 
CLAY, SOFT, VERY FSIA8LE, DRY 

DOLOMITE: UGHT CR'Y, 10 YR 7/2, VERY FINE 
CRYSTALUNE TO MIC ROCSY5TALUNE, CHERTY, 
DENSE, ORY 

SILTSTONE: '(QIOW 10 YR 7/B, UMON TIC, 
stuaous CfiMENT, SUCHT BANDED APPEARANCE, 
MOO. HARD, DRY 

SANDSTONE: LICHT <i*AY, tS YR 7/2. TO UGHT 
BROWNISH CRAY, 2.1, Y B/2, \CTY FINE GRAIN, 
SIUCEOUS CEMENT, OENSE, DRY 

DOLOMITE: I GHT CRAY, 10 YR 7/2. MICRO-
CRYSTALUNE, WTH IRACE OF COARSELY 
CRYSTALUNE OOlOMilE, DENSE, DRY, INTERBEDDED 
MTH MINOR 9LT5T0\ES ANO SAND STONES, AS 
ABOVE 

SANDSTONE- PINKISH CRAY, 7.5 YR S/2, VERY 
FINE GRAIN, VERY SILTY, MASSIVC, SUGHTLY 
HARD, FRIABLE, SUHTLY CALCAREOUS CEMENT, 
PREOOMINATLY SUCiOUS, DRY 

•^AWSTONE: VERY llNE GRAIN, SILTY, 10 YR 
5/2, GRAYISH BRO»H, MOO, HARD, DRY. WEAKLY 
CEMENTED 

DOLCMDVC SANDSW: VERY FINE CHAWED SIUCA 
SAND, 2.5 YR 5/2, GRAY BROWN, MODERATELY 
HARD, SLIGHT CONDENSATE ODOR, SUGHTLY MOIST, 
MINOR INTERKOS AT 10 YR 5/1, CRAY, HARD 
DOLOMITIC SAN0S7ONI-: 

35' 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UN0KTUR9E0 SAMPLE 

WATER TABLE (24 HOUSW 

, O 

O < 

V) o 

S ft 
l i 
3 O 

ML 

DOLOMITE 

SILTSTONE 

SANDSTONE 

DOLOMITE 

SANDSTONE 

SANOSTONE 

DOLOMITIC 
SANDSTONE 

I 

< 
o 

ZZZ 

zz 
zzz 

wzzz, 
zz: 

OVM SOIL OAS 

PPM X 18.j. 

2 * 8 . | IQ 11 1 * l l IS 

WATER TABLE (TIME Of SORINO) 

| _ LABOpATOAY TEST LOCATION 

-f - PENETROMETER (TONS/SO. r r . ) 

GC. CRAB CCMPOSIT 

ROBERTS/SCHORNICK 
it ASSOCIATES, INC, 

SAMPLE 

10 

12 

13 

14 

17 

18 

0.0 

0.0 

0.0 

0.0 

0.0 

2.4 

0.0 

1»,9 

0.0 

0.0 

0.0 

14.2 

0.0 

0.0 

3.9 

s.o 

44,0 

CC 

CC 

CC 

cc 

cc 

oc 

cc 

cc 

GC 

ec 

sc 

OC 

cc 

GC 

GC 

CC 

GC 

cc 

2.0 

4,0 

8.0 

8.0 

10,0 

MO 

14,0 

18.0 

18.0 

20.0 

22.0 

24.0 

280 

28.0 

30.0 

32.0 

34.0 

3S.0 

REMARKS 

BACKGROUND 

OVM RtAOtNOi 

SOILi . °,0 • PPM 

Al*. 00 PPM 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-85 (MW-59) 

g/28/81 OATE DRILLED 

DRILUNG METHOD 10-5/8* AIR ROTARY 

DRILLED BY BOYLCS BROS. 

LOGGED BY _ 

CHECKED BY" 

DRAWN BY: 

8HR 

BJS 

•SAL MA 1 OF 8 



GEOLOG. 
UNIT 

BORING RECORD 

DEPTH 

ism 

3 5 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURTAX J8 IJ.6 

CONTINUED FROM FflEWlUS PASt 

40' 

45> 

47.0' 

48.0' 

50 ' 

55-

60 

65 

SANDSTONE; \£RY Ftf lE GRAIN SILICA SAND, 
WEU. SORTED, WEAKLY CEMENTED. SH.TY, 2.S 
Y 5/2, CRAYilH BR0IHN, SUGHTLY MOIST 

bOLOMITIC SAHDST3NI: VERY FINE GRAIN SAND, 
10 YR 5/1, CRAY MINOR 10 YR 3/1, VERY 
DARK GRAY, VERY FlKf. GRAIN SANDSTONE, 
INTERBEDS, MODERATELY HARD, MASSIVE, COLOR 
VARIES PROM 10 Y 5/1, GRAY, TO Z5 Y 4/2, 
DARK GRAY WITH DEPTH, MINOR VERY FINE GRAIN 
IRON PYRITE CeSEKVEC 

- 7 0 -

SPUT-IPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( » • HOURS) 

— W A T E R TABLE (TIME OF BORINO) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

GCr GRAB COMPOST 

ROBERTS/SCHORNICK 
it ASSOCIATES. INC. 

NORMA^yL|WBi^g7307t 

JOB NAME/NUMBER MARATHON/91020.01 

BORING NUMBER BH-a5 (XW-69L 
8/28/91 DATE DRILLED 

ORILUNC METHOD 10-8/8* AIR ROTARY 

DRILLED BY BOYLES BROS. 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

GHR 

BJS 

J4& PAflf, 2 Of 



BORING RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

70' 

74.0-

75' 

78.0-

80 — 

LITHOLOGIC DESCRIPTION 

GROUND SURF ACE: 3816.60 

CONTINUED FROM ?Rf UOUS PAQE 

Z o 
1= 
< 
o 
tfc 
CO 
in 

SANOSTONE 

AFTER 72.0 FEET. 
OXIDE STAINING 

ABUNDANT IRON 

CHERTY OOi.QMI'T: " l5 Y S/2, GRAYISH BROWN, 
VERY HARD, COllCXIDlAL FRACTURES 

84,0-

8 5 — 

87.0-

90 

95 — 

96.0-

100-

DOLOMITIC SANDSTONE: VERY FINE GRAIN SIUCA 
SAND, VERY HARD. 2.5 Y 5/2, GRAYISH BROWN, 
10 YS 6/1, LCHT CRAY TO GRAY, AND 10 YR 4/2, 
DARK GRAYISH BROHWi, MINOR IRON OXIDE 
STAININC, DRV, M1NC4I CHERTY DOLOMITE INTER-
BEDS 

SANDSTONE: VERY FWE GRAIN SIUCA, MOD. 
HARD, SUGHT CARBONATE CEMENT, IRON OXIDE 
STAININC STLTT) V.,5 Y 6/2. UCHT BROWNISH 
GRAY, ORY 

DOLOMITIC SANDS'ON EJ VERY FINE GRAIN SIUCA 
SAND, MOO. HARD, 2 5 Y 4/2, DARK GRAYISH 
BROWN 

AFTER 94.0', ABUNDANT HEMATITE 

CHERTY DOLCMITE: FARD, CONC01DAL FRACTURES, 
DRY, 10 YR 6/3, PALE BROWN, MINOR IRON 
OXWE STAINWO 

CHERTY DOLOMITE: K YR 6/3, PALE BROWN, 
VERY HARD, MIOHLY FRACTURED, HORIZONTAL 
FRACTURES AT 1W.l,,l00.S,,1OO.6',l0O.6',l0l,0', 
IOI.i',101,6',101.8', AND102.0', V0JTICAL FRAC
TURE BETWEEN KO.J--102.J', IRON 0»D£ STAIN, 
CALCITE AND MINOR MANGANESE OXIDE ALONG 
FRACTURES, HIGHLY FRACTURED BETWEEN 102,3-
104.9'. AND 107.3' 

+05—1 

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TCfT 

UNDISTURBED SAMPLE 
WATER TABLE ( 1 * HOURS) 

OOLOMITE 

SANDSTONE 
DOLOMITE 

SANDSTONE 

SANDSTONE 
DOLOMITE 

DOLOMITE 

C5 
Q 

O 
X 
CL < 
or 
L5 

ZZZ 

ZZZ 

zzz 

zzz 

zzz 

OVM SOIL OAS 

PPM X I 8 j 

' * I I 11 I t 1» 1« 16 

7—r 

> 

WATER TABLE (TIME OF BOftlNO) 

L LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO, FT.) 

GC: GRAB COMPOST 

ROBERTS/SCHORNICK 
it ASSOCIATES. INC. 

NORM, 

SAMPLE 

36 

37 

36 

JJ 

40 

42 

43 

44 

45 

46 

47 

41 

49 

SO 

106,0 

7S.0 

13.0 

10.0 

16.0 

16,0 

46,0 

52.0 

66.0 

132.0 

23.0 

26.0 

5.0 

35.0 

19.0 

GC 

cc 

GC 

GC 

GC 

GC 

GC 

GC 

00 

GC 

CC 

72.0 

74,0 

76.0 

78.0 

80.0 

i2A 

64.0 

88.0 

88.0 

90.0 

m. 
94.0 

96.0 

980 

100.0 

REMARKS 

BACKGROUND 

ovtt RCADINOI 

SOIL: 0-0 PPM 

AIR; __fiiP_P^M 

•70-

75 

80 

85 

90 

95 

100 

•+05-
JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER flff,flg (UW~M) 

DATE DRILLED 6/28/91 

DRILLING METHOD 10-5/8" AIR ROTARY 

DRILLED BY 80YLES BROS. 

LOGGED BY OMR 
CHECKED BY BJS 

DRAWN BY: jAJj FAOt 3 <* 6 



CEOLOC. 
UNIT 

# 

BORING RECORD 

DEPTH 

m i l 

105" 

10 

15 — 
110.0-

20 

122.0. 

125 

128.0. 

130—-
110.5 

135 — 
1J5.5 

LITHOLOGIC DESCRIPTION 

QROUND SURFACE: 3816.80 

CONTINUED FRUM PREVIOUS PACE 

DOLOMITE: ID YR 6/2, LIGHT BROWNISH ORAY, 
CRAOATIONAI. CONTACT WITH CHERTY DOLOMITE, 
SUGARY, VERY HARD, FRACTURES LARGELY 
REPL4CEC WM CALCITE, MINOR CHLORITE, IRON 
QXJOE, DRY 

DOLOMITIC SiNDSTONE: VERY FINE GRAIN SAND. 
10 YR 3/1, »ERY DARK CRAY, MODERATELY HARD, 
ORY, MINOR 10 YR 5/2, GRAYISH BROWN DOLO
MITE INTERBi-DS 

AFTER 120.0', COLOR CHANGE TO 10 YR S/2, 
CRA11SH BROWN, DOLOMITIC SANDSTONE 

DOLCMITE: HCROCRYSTALUNE 10 YR 5/2, DOLOMITE 
CRADAltCNAl CONTACT WITH DOLOMITIC SANDSTC* •, 
DRY 
MINOR IRON OXIDE STAINING AFTER 126.0' 

SANDY DOUUITE: VERY FINE GRAIN SANO. 
GRADATION A L CONTACT V»TH DOLOMITE, 10 YR 
6/2, ORAYliH BROWN, HARD, ORY 

DOLOMITIC SANtatONE: VERY FINE GRAIN SIUCA, 
VERY HARD, 5 Y 6/1. USHT GRAY TO GRAY, 
AFTER 133.1/, DISCONTINUOUS BANDS OF 10 YR 
3/1, VERY DARK BRAY COLOR, HORIZONTAL 
FRACTURES AT l30J',l30J'l13l.t,,133.1,,134l4

,

l 

ANO 134.8' 

DOLOMITE: MKHOCRYSTALUNE AND SUGARY, CRA-
DATICMAL CONTACT WITH DOLOMITIC SANDSTONE, 
ABUNDANT FRACTURES LARGELY FILLED WjTH CAL
OTTE, IRON PYMTE, AMD MANGANESE OMOE, OCCA-
SONAI VERY THIN INTERBEDS Cf DOLOMITIC SAND
STONE, 2.5 Y S/2, GRAYISH BROWN AND 5 YR S A 

-REDDISH ORAY, 10 YR SA CRAY ALONG FRACTURES 
FRACTURES i:B.3'.135.7,136,l'.' 

140" 
L ^ * " | SPUT-SPOON SAMPLER 

\~z>*£] STANBAAO PENETRATION TEST 

I 1 UMXSTUWEB SAMPLE 

WATER TABLE ( 1 * MOUll'S) 

'.138.6',136.»',137,5'. 

*5 

ZO O 

DOLOMITE 

DOLOMITE 

SANDSTONE 
DOLOMITE 

OotjMITE 

SANDSTONE 
DOLOMITE 

DOLOMITE 

WATER TABLE (TIME Of BORING) 

LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO.. FT.) 

Cd GRAB COMPOST 

ROBERTS/SCHORNICK 
at ASSOCIATES. INC. 

73071 

JOB NAME/NUMBER MARATHON/91029.0; 

BORING NUMBER BH-85 (MW-59) 

6/28/91 DATE DRILLED 

DRILLING METHOD 10-5/8* AIR ROTARY 

DRILLED BY BOYLES BROS. 

LOGGED BY OMR 

CHECKED BY. 

DRAWN BY; 
BJS 

wML* Of 6 



1 ' n-miMi i i in i iHi ini i iMnr-nDi i i i 

BORING RECORD 
GEOLOG, 
UNIT 

DEPTH 

(FEET) 

140" 

I4t.« 

LITHOLOGIC DESCRIPTION 

QROUND SURFACE; 5816.60 

CONTINUCt) FROM PREVIOUS PACE 
137.»\l»8\14O.VlH1.0\1M.J,

l AND 141.5' 

145' 

DOLOMITIC SANDSTONE: VERY FINE GRAIN SAND, 15 
Y 5/2, GRAYISH BROWN, MASSIVE, VERY HARD, 
WELL CEMENTED, HORIZONTAL FRACTURES AT 141.6' 
142.3',143.3'. AND 140,8', FRACTURES LARGELY 
CEMENTED WITH OLCITE, ABUNDANT VERY FINE 
PYRITE, HIGHLY FATHERED SILTY SANDSTONE 
INTERBEOOED BETAKEN 143.4' AND 14J.7', A8UN 

- DANT RON OMDE STAINING AND IRON PYRITE WITHIK 
INTERSED , 

150— 

152 

1 5 ! 

1G0— 

170— 

175-

AFTER 146.0', 10 ffl 5/2, GRAYISH BROWN 

DOLOMITE: MICROCItYSTALUNE, 10 YR 6/2, UGHT 
BROWNISH ORAY, VERY HARD, ORY, MINOR INTER-
BEDS Cf 10 YR 3/1. BRAY, VERY FINE GRAIN 
SANDSTONE 

MINOR INTIWEO i r 2.5 Y 7/4, PALE YELLOW 
SILTY SANDSTONE 

sl 
Q = 
Ul (A 

i< 
DOLOMITE 

DOLOMITIC 
SANDSTONE 

zzz 

DOLOMITE 

ZZ 

LZZZZJ 

SPUT-SPOON SAMPLED 

STANDARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

O 
O 

I 
o. 
< 

zz 

ZZ. 

zz 
Z7. 

zz. 

zz 

OVM SOL OAS 

PPM X 1 8 , 3 

i < I I H 12 1» IB 1« 

— W A T E R TABLE (TIME OF SOfttMO) 

] _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO, FT.) 

GC: GRAB COMPOST 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 

730TI 

SAMPLE 

N5 

NS 

70 

JLS. 

2610 

72 

73 

74 

75 

76 

77 

7T 

42.0 

46.0 

66.0 

44.0 

67.D 

REMARKS 

143.4 

GC 

CC 

CC 

CC 

GC 

CC 

HLS. 

±311 

154.0 

158,0 

CC 

33.0 

137.0 

108.0 

79 

W 

82 

83 

80.0 

64,0 

44.0 

23.0 

127.0 

CC 

GC 

SC 

GC 

GC 

CC 

cc 

GC 

158.0 

1(0.0 

162.0 

1*4.0 

166.0 

1660 

170.0 

172.0 

74.0 

176.C 

BACK QROUND 

OVM WAOWCl 

JWU P 

AIRl - - PPM 

-175 

JOS NAME/NUMBER MARATHON/91029.01 

BORING NUMBER (MW-89) 

OATE DRILLED 6/28/81 

DRILUNG METHOD 10-3/8' AIR ROTARY 

DRILLED BY B0YLE5 BROS. 

LOGGED BY CHR 

CHECKEO BY BJS 

DRAWN BYl SAfl_ P A C c 5 <*' 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEEIl 

175-

180— 

183— 

1 9 0 -

192 

194 

193—I 

zoo-
201 

204 

205-

209 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 36 13.80 

CONTINUED FRI3U PREVIOUS PAGE 

SUGARY HUTU MINOR IRON PYRITE AFTER 180.0' 

Z 

o < 
10 u 

DOLOMITE 

AfTER 186.0' MINOR IRON OXIDE STAINING 

lOLOMITlC jJMESfONiri!.i VR 8/4, PINK. 7,5 YR 
7/2, PINKISH GRAY, HAICO, SATURATION AND 
SMONC CONDENSATE ODOR AT 191.0'. AFTER 192.0*. 
NO OBVIOUS SATURATED, CHALKY. MICROCRYSTALUN(! 

OCLOUITE Ifl W m : U W WOWISH GRAY, 
HARD. MICROCRYSTAlilNE, DRY 

UMESTONC' 10 YR 6/2, UCHT BROWNISH CRAY, 
HARD, CHALKY !N CUTTINGS, DRY, STRONG CON
DENSATE ODOR 

SATURATION AFTER 2«J.O' 

SANDY DOLOMITE: VLRV FINE GRAIN SAND, MlCRO-
CRYSTALUNE, 10 YR 6/2 UGHT BROWNISH CRAY, 
SATURATED, CONOEMSATE ODOR 

SANOSTONE; CARBONATE CEMENT, VERY FINE GRAIN 
SAND. 10 YR 7/3, VERY PALE BROWN, CONOENSATI 
ODOR, HARD, SATURATED, MINOR IRON OXIDE 
STAJNNING, HIGHLY OEMF-NTED 
AFTER 206,0', ftlTERBEDDED 10 YR 5/1, CRAY 
SANDSTONE 

T.D, 208.0' 
WATER LEVEL 1 HOUR AFTER DRILLING 191.0", 
0.9' Of FLOATING PROWJCT 

210-
SPUT-SPOON SAMPLER 

STANOARD PENETHATION TOT 

UNDISTURBED SAMPLE 

WATER TABLE ( 1 * HOURS) 

DOLOMITIC 
LIMESTONE 

OOLOMITE 

UMESTONE 

SANDY 
OOLOMITE 

SANOSTONE 

LS 
O 

o 
X 
0-< 
Of 
C3 

ZZZ 

OMM SOU. CAS 

PPM x i i i . 
8 10 1j» 14 18 I B 

ZZZ 

ZZZ 

zz. 

ZZ. 

- j T WATER TABLE (TIME OF tORINO) 

| _ LABORATORY TEST LOCATION 

•f- PENETROMETER (TONS/UO. FT.) 

CO GRAB COMPOST 

ROBERTS/SCHORNICK 
tt ASSOCIATES, INC 
ENVIRONMENTAL CONSULTANTS 

3700 W. KO 
NORMAN. OKLAHOMA 73072 

—TtiMTaiT-MM 

SAMPLE 

44 

85 

86 

67 

88 

85 

127.0 

10.0 

GC 

GC 

REMARKS 

178.0 

17JM 

15.0 

2.0 

l l .O 

6.0 

16 

90 

92 

93" 

94 

95 

96 

97 

98 

99 

3.3 

660.0 

572.0 

619.0 

273.0 

143.0 

343.0 

591,0 

297.0 

CC 

GC 

CC 

cc 

cc 

GC 

CC 

GC 

CC 

GC 

CC 

GC 

CC 

GC 

44.0 GC 

1810 

184.0 

186.0 

186,0 

190.0 

192.0 

194.0 

196.0 

JUL 

202.0 

204,0 

208.0 

208.0 

BACKGROUND 

OVM REACtNCi 

SOU. fl-° I 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-85 (MW-56) 

8/28/91 DATE DRILLED 

ORILUNO METHOD 10-S/6' AIR ROTARY 

DRILLED BY BOYLES BROS. 

LOGGED BY _ 

CHECKED B Y _ 

DRAWN BY: 

CHR 

P A C f ^ ^ O F S 



BDRING RECDRD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

1.5 

9.0-

10 

15 

19.0-

20 

25 • 

27.0-

30 

32.5 

34.5 
35 — 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3812.10 
CLAYEY SILT: YELLOWSH BROWN, 1QYR 5/6, VERY 
LOW PLASTICITY, DRY, 60% SILT, 40X CLAY 

DOLOMITE: LIGHT GRAY, lOffi 7/2, MASSIVE, HARD, 
INTERBEDDED WITH SILTSTONE AND SANDSTONE, 
QUARTZ, VERY FINE GRAIN, NONCALCAREOUS, 
CONCOIDAL FRACTURE 

DOLOMITIC SANDSTONE: LIGHT GRAY TO PINKISH 
GRAY, 10YR 7/2 TO 6/2, MASSIVE, MODERATELY 
HARD, MOD. WELL CEMENTED, NONCALCAREOUS 

SANDSTONE: UGHT GRAY TO YELLOW, 10YR 7/2 
TO 7/8, VERY FINE GRAIN, THIN BEDDED, MOD. 
WELL CEMENTED, NONCALCAREOUS, VERY FINE 
GRAIN FROM 16 TO 18 FEET 

DOLOMITIC SANDSTONE- UGHT GRAY TO GRAY, 
10YR 7/2 TO 5/1, VERY FINE GRAIN, MASSIVE, 
WELL CEMENTED, HARD, NONCALCAREOUS 

SANDSTONE- YELLOW, 10YR 7/8, VERY FINE GRAIN, 
THIN BEDDED, ABUNDANT IRON STAIN, WELL 
CEMENTED, NONCALCAREOUS 

SILTSTONE YELLOW, 10YR 7/8, VERY FINE QUARTZ, 
CALCAREOUS, DRY 

DOLOMITE: UGHT GRAY, 10YR 7/2, SANDY, FINE 
GRAIN QUARTZ, INTERBEDDED SANDSTONE -
SILTSTONE, YELLOW, 10YR 7/8, CALCAREOUS, 
MOD. HARD 

SPLIT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE <24 HOURS) 

a < 

ZD a 

CL 

DOLO
MITE 

INTER
BEDDED 

WTH 
SAND
STONE 
AND 
SILT
STONE 

ZZ 

zz 
0OLO-
MITlC 

SAND
STONE 

ZZ 

SANDSTONE 

DOLO
MITIC 

SAND
STONE 

SANDSTONE 

SILTSTONE 

DOLOMITE 
MTH SAND

STONE k 
SILTSTONE 

LD 
• 

I 
0_ 
< 
QC 
U 

ZZZ 

zzz 

ZZZ 

zzz 

OVM SOIL GAS 

PPM X 20.0. 

S 4 6 8 10 13 14 16 18 

ZZ 

zzz 

zzz 
zz 

zz 
zzz 

zzz 

zz 
zz 

_1_ 

L 

+ 
NRi 
NSi 
GO 

VATER TABLE (TIME UF BDRING) 

LABORATORY TEST LOCATION 

PENETROMETER (TONS/SQ, FTJ 
NO RECOVERY 
NOT SAMPLED 
GRAB COMPOSITE 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC, 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

SAMPLE 

0.6 

0.0 

0.0 

0.0 

0.0 

GC 

GC 

GC 

CC 

GC 

0.0 

5.1 

0.0 

0.8 

0.6 

0.0 

18 

0.8 

0.0 

1.1 

2.2 

CC 

GC 

GC 

GC 

GC 

CC 

GC 

GC 

GC 

GC 

GC 

2.9 

5.7 

GC 

GC 

2.0 

4.0 

6.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

2Z0 

24.0 

26.0 

28.0 

30.0 

310 

34.0 

REMARKS 

BACKGROUND 

•VH READING! 

SDILi _ j U L PPM 

AIR' PPM 

0 

10 

15 

20 

25-

30 

35 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-86 (MW-60) 

DATE DRILLED 7-9-91 TO 7-12-91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LUGGED BY MJL 

CHECKED BY BJS 

DRAWN BYi DKS PAGE 1 OF 



BDRING RECORD 

GEOLOG, 
UNIT 

# 

DEPTH 

(FEET) 

35 

37.0-

40 

45 

49.5 
50 — 

50.5 

55 < 

59.0-

60 — 

65 • 

-70-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3812.10 

DOLOMITIC SANDSTONE: GRAY, 10YR 5/1 TO 
PINKISH GRAY, 7.5YR 6/2, VERY FINE GRAIN, 
MASSIVE. MOD. WELL CEMENTED 

DOLOMITE: UGHT GRAY, 10YR 7/2, INTERBEDDED 
WITH SANOSTONE, YELLOW, 10YR 7/8, MOD. TO 
PARTLY CEMENTED, NONCALCAREOUS 

DOLOMITIC SANDSTONE: UGHT GRAY TO GRAY, 
10YR 7/2 TO 5/1, MASSIVE, MOD. HARD, VERY 
FINE GRAIN QUARTZ 

SANDSTONE: GRAY, 10YR 5/1 TO YELLOW, 10YR 
7/8, VERY FINE QUARTZ, THIN BEDDED, WEAKLY 
CEMENTED, ABUNDANT BIOTITE AND K. FELDSPAR. 
NONCALCAREOUS, INTERBEDDED WITH THIN 
DOLOMITIC SANDSTONE 

DOLOMITIC SANDSTONE: GRAY, 10YR 5/1, VERY 
. FINE QUARTZ. MASSIVE, MOD, HARD 
SANDSTONE- YELLOW, 10YR 5/1 TO UGHT GRAY. 
10YR 7/2, VERY FINE QUARTZ, WEAKLY CEMENTED, 
THIN BEDDED. IRON STAINING, GRAY, I0YR 5/1 
FROM 53 TO 54 FEET, VERY POORLY CEMENTED. 
FRIABLY MOIST 

DOLOMITIC SANDSTONE GRAY, 10YR 5/1. VERY 
FINE GRAIN. MASSIVE, MOO. HARD, WELL CEMENTED 
INTERBEDDED WITH SANDSTONE FROM 63 TO 68 
FEET, YELLOWSH BROWN, 10YR 5/4, WEAKLY 
CEMENTED 

\ ^ " ^ \ SPLIT-SPOON SAMPLER 

1 X 1 STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

— ~ VATER TABLE (24 HOURS) 

REMARKS 

—_;- VATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 
NRi ND RECOVERY 
NS NOT SAMPLED 
GO GRAB COMPOSITE 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73073 

(405) 321-3895 

BACKGROUND 

DVM READING* 

SOIL' . S A . PPM 

AIR" _ . S A . PPM 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-86 (MW-60) 
DATE DRILLETJ 7-9-91 TO 7-12-91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY MX 

CHECKED BY BJS 

DRAWN BYr DKS PAGE 2 OF 7 



BDRING RECDRD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

1 ^ 1 

70 • 

71.0 

72.0 

73.0 — 

75 — 

77.5 

80 — 

81.0-

85 

90-

93.0-

95 • 

100 • 

M5-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 381110 
CONTINUED FROM PREVIOUS PAGE 

SANDSTONE: YELLOW, 10YR 5/1, VERY FINE 
QUARTZ, WEAKLY CEMENTED, THIN BEDDED, MOIST 
DOLOMITIC SANDSTONE: GRAY, 10YR 5/1, VERY 
FINE GRAIN, MASSIVE. MOIST, WELL CEMENTED, 
INTERBEDDED WITH SANDY DOLOMITE. UGHT 
GRAY TO VERY PALE BROWN, 10YR 7/2 TO 7/3,/ 

\VERY FINE QUARTZ, MASSIVE / 
DOLOMITE: LIGHT CRAY TO VERY PALE BROWN, 
10YR 7/2 TO 7/3, MICROCRYSTALUNE, MASSIVE, 
CONCOIDAL FRACTURE 

a <z 
t / i u 

« fc fc " 
fc 2 
Z _ l 
Z3 

SANDSTONE 

OCUMTIC 
wmroc/ 
ware 

OOLOMITE 

SANDY DOLOMITE: GRAY TO LIGHT BROWNISH GRAY, 
10YR 5/1 TO 6/2. MASSIVE, VERY FINE GRAIN TO 
CRYSTALLINE 

SANDSTONE: BROWN TO YELLOWISH BROWN, 10YR 
5/3 TO 5/4, VERY FINE QUARTZ, MOD. CEMENTED 
TO WEAKLY CEMENTED, INTERBEDDED WITH MINOR 
DOLOMITIC SANDSTONE, GRAY, 10YR 5/1, HARD, 
MASSIVE, MOIST 

SANDY DOLOMITE: GRAY TO UGHT BROWNISH GRAY, 
10YR 5/1 TO 6/2, MASSIVE, VERY FINE GRAIN 
TO CRYSTALUNE 

DOLOMITE - SANDY DOLOMITE: VERY PALE BROWN 
TO GRAY, 10YR 7/2 TO 5/1, INTERBEDDED 

DOLOMITE: UCHT GRAY TO VERY PALE BROWN, 
10YR 7/2 TO 7/3, MICROCRYSTALUNE, MASSIVE, 
CONCQIOAL FRACTURE 

SPLIT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

SANDY 
DOLOMITE 

SANDSTONE 
AND 

INTER
BEDDED 

DOLOMITIC 
SANDSTONE 

SANDY 
OOLOMITE 

DOLOMITE 
INTER
BEDDED 

WITH 
SANDY 

DOLOMITE 

DOLOMITE 

LD 
n 

x 
CL 
< 
ot 
LD 

ZZZ 

ZZZ 

OVM SOIL GAS 

PPM X 20.0. 

4 6 8 10 12 14 16 18 

ZZZ 

zzz 
zzz 

zzz 

zzz 

zzz 

7~ 

L 

WATER TABLE (TIME DF BDRING) 

LABORATORY TEST LOCATION 

- ) - PENETROMETER (TDNS/SQ. FT.) 
NRi NO RECOVERY 
NSi NDT SAMPLED 
GO GRAB COMPOSITE 

ROBERTS/SCHORNICK 
%, ASSOCIATES, INC, 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN. OKLAHOMA 73072 

SAMPLE 

36 

37 

38 

39 

40 

42 

43 

44 

140.0 

24.0 

17.4 

2.0 

2.4 

10.5 

29.2 

>-
ct 
Ld 

> zc 
a i— 
u Q_ 
u U 
ct a 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

21.9 

45 

46 

47 

48 

49 

50 

52 

53 

13.3 

13.2 

3.8 

36.2 

3.8 

3.5 

3.5 

2.0 

13.2 

2.9 

GC 

GC 

GC 

710 

74.0 

76.0 

78.0 

80.0 

82.0 

84.0 

86.0 

88.0 

GC 

GC 

CC 

GC 

GC 

GC 

GC 

GC 

90.0 

92.0 

94.0 

96.0 

98.0 

00.0 

02.0 

104.0 

106.0 

REMARKS 

BACKGROUND 

OVM READINO 

SOIL1 _ S A . PPM 

AIRi . . S A . PPM 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-86 (MW-60) 

DATE DRILLED 7-9-91 TO 7-12-91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BYi DKS PAGE 3 OF 7 



BDRING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

105 • 

109.0 • 

uo — 

115 • 

120 — 
121.0 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3812.10 

CONTINUED FROU PREVIOUS PAGE 

SANDY DOLOMITE: GRAY 10YR 5/1, MASSIVE, 
HARD. INTERBEDDED WITH SANDSTONE. YELLOWISH 
BROWN, 10YR 5/4, QUARTZ, VERY FINE GRAIN, 
THIN BEDDED, NONCALCAREOUS 

DOLOMITIC SANDSTONE: GRAY, 10YR 5/1, QUARTZ, 
VERY FINE GRAIN, MOD. HARD, WELL CEMENTED, 
MASSIVE, INTERBEDDED WITH SANDSTONE, QUARTZ, 
VERY FINE GRAIN, THIN BEDDED, WEAKLY 
CEMENTED 

125' 

127.0 • 

130 — 
131.0-

135-

137.0-

140-

DOLOMITE: VERY PALE BROWN, 10YR 7/2, 
MICROCRYSTALUNE, MASSIVE, CONCOIDAL 
FRACTURE 

SAND BaOW 126.0 FEET, QUARTZ 

SANDY DOLOMITE: GRAY, 10YR 5/1. VERY FINE 
GRAIN, MAS3VE 

DOLOMITIC SANDSTONE GRAY, 10YR 5/1 TO 
PINKISH GRAY, 7.5YR 7/2, VERY FINE GRAIN, 
WELL CEMENTED, MOD. HARO, MASSIVE 

SANDY DOLOMITE: UGHT BROWNISH GRAY, 5YR 
7/1, VERY FINE GRAIN, MASSIVE, HARD 

MINOR DOLOMITIC SANDSTONE FROM 142 TO 
144 FEET 

\ ^ - * ~ " \ SPLIT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ Z T WATER TABLE (24 HOURS) 

ZZ. 
• 

a < 
n u 

a £ 
y c/> 
h 2 
ZZ _1 
ZD CJ 

DOLOMITE 

SANDY 
DOLOMITE 
INTER
BEDDED 

MTH 
SANDSTONE 

DOLOMITE 
SANDSTONE 

INTER
BEDDED 

WITH 
SANDSTONE 

DOLOMITE 

SANDY 
DOLOMITE 

OOLOMITIC 
SANDSTONE 

SANDY 
DOLOMITE 

LD 

a 

x 
< 
LD 

zzz 

OVM SOIL GAS 

PPM x 20.0_ 

_? l _ M I I 12 14 16 18 

ZZZ 

zzz 

ZZ 

zzz 

zz 

zzzz 

zz 

zzz 

zzz 

zzz 

\ 

WATER TABLE (TIME OF BORING) 

|_ LABORATORY TEST LOCATION 

- ) - PENETROMETER (TONS/SO. FT.) 
NR' NO RECOVERY 
NS' NOT SAMPLED 
GC' GRAB COMPOSITE 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

SAMPLE 

53 

54 

55 

56 

57 

58 

2.9 

1.7 

2.6 

62.7 

15.9 

46.1 

59 

60 

62 

63 

64 

65 

66 

67 

68 

69 

70 

343.0 

316.0 

91.5 

21.9 

GC 

GC 

GC 

GC 

106.0 

108.0 

110.0 

GC 

GC 

GC 

GC 

GC 

GC 

68.2 

76.3 

2.6 

15.8 

100.2 

132.7 

20.5 

GC 

GC 

GC 

GC 

GC 

112.0 

114.0 

116.0 

118.0 

120.0 

122.0 

124.0 

126.0 

128.0 

130.0 

132.0 

GC 

GC 

GC 

134.0 

136.0 

138.0 

140.0 

REMARKS 

BACKGROUND 

OVM READINC 

SOIL' _ 0 J L PPM 

AIR' __J?JL PPM 

•105 • 

110 

115 

k 

120 

125 

130 

135 — 

140-

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-86 (MW-60) 

DATE DRILLED 7-9-91 TO 7-12-91 

80YLES BROTHERS 

DRILLING METHOD AIR HAMMER 

DRILLED BY 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BY. DKS PAGE 4 OF 7 



BDRING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

rz>^\ 

140 • 

145-

150 • 

155 

160 • 

165 

169.0 • 

170 — 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 381Z10 

SANDY DOLOMITE: LIGHT BROWNISH GRAY, 5YR 
7/1, VERY FINE GRAIN, MASSIVE, HARD 

MINOR DOLOMITIC SANDSTONE FROM 142 
TO 144 FEET 

DOLOMITIC SANDSTONE: GRAY, 10YR 5/1 TO 
LIGHT BROWNISH GRAY, 5YR 7/1, VERY FINE 
GRAIN, WELL CEMENTED, HARD, MASSIVE, 
INTERBEDOED WITH SANDSTONE, LIGHT GRAY, 
10YR 7/2, TO YELLOWiSH BROWN, 10YR 5/4, 
VERY FINE GRAIN, WEAKLY CEMENTED, MINOR 
IRON STAINING AND SMALL SCALE FRACTURES 

ZZ 
• 

a < 
IA u 

a S 
y " y 2 
z _i 
n c_> 
SANDY 

DOLOMITE 

SILTSTONE: VERY PALE ORANGE TO GRAYISH 
^ ORANGE, 10YR 8/2 TO 7/4, VERY FINE QUARTZ, 
XlNTERBEDOeO, MOIST, CoCOJ CEMENTED f 

SANDY DOLOMITE: UGHT BROWNISH GRAY, 5YR 
7/1, VERY FINE GRAIN TO CRYSTALUNE, 
MASSIVE 

T - 7 5 -

SPLIT-SPOGN SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

DOLOMITIC 
SANDSTONE 

WiTH 
INTER
BEDDED 

SANDSTONE 

SILTSTONE 

SANDY 
DOLOMITE 

a 
a 

i 
rx 
< 
IX 
L3 

zz 
ZZZ 

ZZ 

zz 

zzz 

zz 
zz. 

zzz 

zzz 

DVM SOIL GAS 

PPM X 20.0. 

2 4 6 8 10 Ig 14 IS 18 

ZZZ 

zzz 

zzz 

ZZZ 

WATER TABLE (TIME OF BDRING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 
NR> NO RECOVERY 
NSi NOT SAMPLED 
GO GRAB COMPOSITE 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

<^5> 321-3895 

72 

75 

74 

75 

76 

77 

78 

79 

80 

82 

84 

85 

86 

SAMPLE 
~XzJ 

Ct 
u 
> zz 
a 1— 
CJ rx 
u u 
ct 

10.0 

6.2 

7.6 

15.6 

GC 

GC 

GC 

GC 

19.0 

16.J 

24.1 

27.0 

22.3 

I6.7 

24.3 

24.1 

4.9 

6.7 

25.7 

75.6 

87 
20.1 

8.5 

GC 

GC 

GC 

GC 

GC 

GC 

REMARKS 

142.0 

144.Q 

146.0 

148.0 

150.0 

152.0 

154.0 

156.0 

58.0 

160.0 

GC 

GC 

CC 

GC 

GC 

GC 

GC 

GC 

162.0 

164.0 

166.0 

168.0 

70.0 

172.0 

74.0 

176.0 

BACKGROUND 

OVM READING, 

SOIL' _ M - PPM 

AIR' J3IS_ PPM 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-86 (MW-60) 

DATE DRILLED 7-9-91 TO 7-12-91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY MJL 
CHECKED BY BJS 

DRAWN BY' DKS PAGE 5 OF 7 



BDRING RECDRD 

# 

GEOLOG 
UNIT 

07:45 
7-12-91 
185.59 

V~ 

210.0 

DEPTH 

(FEET) 

175 — 
176.0 • 

180 • 

185 — 
185.5 

190 • 

195 • 

200 

203.0 • 

205' 

?10-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3812.10 

CONTINUED FROU PREVIOUS PAGE 

DOLOMITE: GRAY, 10YR 5/1 TO 6/1, MICRO
CRYSTALUNE. MOD. HARD, MASSIVE. CONCOIDAL 
FRACTURE 

SANDSTONE: GRAYISH ORANGE TO MOD. 
i YELLOWISH BROWN, I0YR 7/4 TO 5/4, FINE / 
\ TO MEDIUM GRAIN, ROUND TO SUBROUND, / 
\ WELL SORTED. CoC03 CEMENTED, MOD. HARD / 
DOLOMITE: GRAY, 10YR 5/1 TO 6/1. MICRO
CRYSTALUNE. MOD. HARD, MASSIVE, CONCOIDAL 
FRACTURE 

MINOR INTERBEDDED UMESTONE FROM 193.5 TO 
197.0 FEET, VERY PALE ORANGE, 10YR 2/2, 
SILTY, MASSIVE. CONCOIDAL FRACTURE. EFFER-
VESENCE IN Ha 

INTERBEDDED DOLOMITIC SANOSTONE FROM 
201 TO 203 FEET, QUARTZ, VERY FINE GRAIN, 
UGHT GRAY, 10YR 7/1, MOD. CEMENTED, 
NONCALCAREOUS 

DOLOMITIC SANOSTONE: GRAY, 10YR 5/1, VERY 
FINE GRAIN, WELL CEMENTED, MOO. HARD 

\ ^ ^ " \ SPLIT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

~ Z T Z - VATER TABLE (24 HOURS) 

a <z 
is> u 

y is) 

y 2 

SANDY 
DOLOMITE 
DOLOMITE 

SANDSTONE 
OOLOMITE 

DOLOMITE 
WITH 

INTER
BEDDED 

UMESTONE 

DOLOMITE 

DOLOMITIC 
SANDSTONE 

LO 
• 
_J 

I 
CL 
< 
a 

ZZZ 

ZZZ 

zzz 

zz 

2H 

zzz 

zzzzz 

zzz 
zzz 

zzz 

•VM SOIL GAS 

PPM x 20.0. 

2 4 6 8 10 12 14 16 18 

— _ T VATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 
NR" NQ RECOVERY 
NS" NOT SAMPLED 
GCt GRAB COMPOSITE 

ROBERTS/SCHORNICK 
%> ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

?gl-38?5 

SAMPLE 

90 

92 

93 

94 

95 

96 

97 

98 

99 

8.5 

7.8 

4.0 

2.2 

4.9 

4.0 

2.9 

4.2 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

2.6 

1.5 

2.4 

2.4 

100 

101 

102 

103 

104 

105 

2.2 

12 

2.2 

12.9 

30.4 

7.6 

GC 

GC 

GC 

GC 

176.0 

178.0 

180.0 

182.0 

184.0 

186.0 

188.0 

190.0 

192.0 

194.0 

196.0 

GC 

GC 

GC 

GC 

GC 

GC 

198.0 

200.0 

202.0 

REMARKS 

204.0 

206.0 

208.0 

210.0 

BACKGROUND 

OVM READING* 

SOIL' _0iP__ PPM 

AIR" _ _ 0 J L PPM 

-475-

180 

185 

h 

190 

195 

200 

205 

>10-

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-86 (MW-60) 

DATE DRILLED 7-9-91 TO 7-12-91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY MX 

CHECKED BY BJS 

DRAWN BY' pKS PAGE 6 OF 7 



BDRING RECDRD 

GEOLOG 
UNIT 

210.0 

DEPTH 

(FEET) 

210 • 

215-

220 • 

225 • 

230' 

235-

240-

45-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 381210 
SANDSTONE: UGHT GRAY TO YELLOW, 10YR 
7/1 TO 7/6, QUARTZ, FINE TO MEDIUM GRAIN, 
ANGULAR TO SUBROUND, WEAKLY TO VERY 
POORLY CEMENTED, MOO. SORTED, SATURATED, 
INTERBEDDED W,TH SANDY DOLOMITE, UGHT 
BROWNISH GRAY, 5YR 7/1, 
SANDSTONE MEDIUM GRAIN BELOW 215 FEET, 
SUBROUND 

BORING TERMINATED AT 220.0 FEET 

2 
• 

d P 
• <r 

u 

2 
ZD 

SANDSTONE 
WITH 
INTER
BEDDED 
SANDY 

DOLOMITE 

SPLIT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

LD 
a 
_i 

u 
X 

< 
cc 

ZZZ 

• • • •/ ZZ. 

zzz 

zz 

•VM SOIL GAS 

PPM X 20.0_ 

2 4 6 8 10 12 14 16 18 

- — WATER TABLE (TIME OF BORING) 

1 _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 
NRi NO RECOVERY 
NSi NOT SAMPLED 
GO GRAB COMPOSITE 

ROBERTS/SCHORNICK 
i. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

<<05) 321-3895 

SAMPLE 

107 

108 

109 

110 

2.2 

2.2 

1.5 

0.4 

0.0 

TTC-

GC 

GC 

GC 

GC 

GC 

mi 

212.0 

214.0 

216.0 

218.0 

220.0 

REMARKS 

BACKGROUND 

•VM READING) 

SOIL' _ CL0_ PPM 

AIR' „ 0 J 2 . - PPM 

-21C 

215-

220-

225-

230-

235-

240-

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-86 (MW-60) 

7-9-91 TO 7-12-91 DATE DRILLED. 

DRILLING METHOD AIR HAMMER 

DRILLED BY _ 

LOGGED BY 

BOYLES BROTHERS 

MJL 

CHECKED BY_ 

DRAWN BY' 

BJS 

_EKS_ PAGE 7 OF 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

J.5 

9.0 . 

10 

13.0-

15 

17.0-

20 — 
21.0-

25 

30 

LITHOLOGIC DESCRIPTION 

Start: 14:1!S 7/9/91 
Step: 18:00 7/11/91 
Raaumt; 18,20 7/12/91 
Flnlth: 18:30 7/" 2/91 

GROUN0 SURFACE': 3313.30 

CLAYEY SILT: VERT PALE BROWN, 10 YR 
7/3, VERY FINE 'JUART2, DRY. VERY LOW 
PlAsncrrY. 70n JILT, J O X CLAY 

SANOSTONE: WHITE TO UGHT GRAY, 10 
YR 8 /2 TO 7 / 1 , QUARTZ. VERY FINE 
GRAIN, CALICHE CEMENTED, WEAK, 
CALCAREOUS 

SANOY DOLOMITE: GRAY, 10 YR 5 / 1 . 
VERY FINE CRAIN, MASSIVE, HARD TO 
MOD. HARD, MINOR F» STAIN 

SANDSTONE: WHm: TO LICHT BROWNISH 
GRAY, 2.5 YR S/2 TO 6/2 , QUARTZ, 
VERY FINE GRAIN, VERY POORLY 
CEMENTED, ABUNDANT Fa STAIN 

OOLOMITE: SANDY DOLOMITE. LIOHT 
GRAY TO -ICHIT BROWNISH CRAY, 10 YR 
7/1 TO 6 /2 , MiCROCRYSTALINE TO 
VERY FINE GRAM, MASSIVE 

SANDSTONE; WHITE TO UGHT CRAY, 10 
YR 8 / 1 . QUARTS. FINE TO VERY FINE 
GRAIN, WEAKLY CEMENTED. FRIABLE, 
VERY WELL SORTED 

GRAYISH ORANGE, 10 YR 7 /4 BELOW 
28.0' 

SANOSTONE: CRAY TO DARK GRAYISH 
BROWN, 13 YR 6/1 TO 4 /2 , QUARTZ, 
VERY FINE GRAIN, WELL SORTED, MINOR 
BIOTITE, POORLY TO WEAKLY CEMENTED. 
FRIABLE, NONCALCARIOUS 
GRAYISH BROWN 2.5 YR S/2 FROM 
33' TO , VERY POORLY CEMENTED. 
STRUCTURELESS, MOIST 

35 -

I ^ | SPUT-SPOON SAMPLER 

r ^ > - C ] STANOAHO PENETRATION 1KT 

I ...) UNDISTURBED SAMPLE 

• WATER TABLE (»4 HOUM) 

Z 
O 

< 

Ld C/l 
01 < 

ML 

SAND
STONE 

SANOY 
DOLOMITE 

SAND
STONE 

SANDY 
DOLOMITE 

SAND
STONE 

SAND
STONE 

O 
O 
_ i 

w 
X 
a 
< 
cc 
u 

ZZZ2. 

WATEK TA*l£ (TIME OF BOP.IN0) 

(_ LABORATORY TI*T LOCATION 

-F PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 
NSI NOT SAMPLED 
CC 9RA6 COMPOSTE 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 

\ 730TJ 
l l 

NORMAN. I » ™ „ 

0-M SOIL CAS 

PPM X 3 0 

» 8 10 12 14 \ t Id 

SAMPLE 

10 

11 

12 

13 

1 * 

15 

16 

17 

0.0 

0.0 

0.0 

0.0 

00 

0,0 

0,0 

0.8 

0.0 

0.0 

2.6 

0.0 

1.7 

0,0 

36.2 

36.1 

37.1 

CC 

GC 

GC 

ac 

GC 

GC 

CC 

GC 

CC 

CC 

2.0 

4.0 

LSL 

8.0 

12.0 

14,0 

16.0 

18.0 

2SJL 

22.0 

GC 

CC 

GC 

GC 

GC 

24.0 

26.0 

ill 

30.0 

32,0 

REMARKS 

BACKOKOUNO 

OVM READING: 

SOIL: O'P— PPM 

AIR: 0-0 PPM 

o — 

10 

1 5 „ — 

20 ' 

25 

30 ™ 

25 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH"87 (fflf-61) 

DATE DRILLED 7/9/91 tc 7/12/91 

DRILUNG METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY MJL , 

CHECKED BY BJS 

DRAWN BY; SAR PASE 1 OF 2 



BORING RECORD 

GEOLOG. 
UNIT 

m 

7 - 1 3 - 9 1 
U 45.49 

DEPTH 

(FEET) 

35" 

40" 

45' 

50 

55 — 
66.0-

60 — 

65 

7Q-

LITHOLOGIC DESCRIPTION 

Start: 14:18 7 / 9 / 9 1 
stop: I B : 0 0 , f / 9 / 9 1 
tanw 15:20 7 /12 /91 
Flnlthi 18:30 7 /12 /91 

GROUND SURFACE; 3313.30 

CONTINUliD FROM PREVIOUS PAGE 

in o 

LU 
C 
z 
3 

SAND
STONE 

UCHT OUVE CRAY, 5 YR 6/1 TO GRAY. 
10 YR S /1 , MOD. HARD, ABUNDANT 
BIOTVTE 

SATURATED AT 53.0' 

OUVE GRAY 5 YR 4 /1 BELOW 54', 
VERY FINE 3RJJN, VERY WELL CEMENTED, 
HARD, NONCALCAREOUS 

BORING TERMINATED AT 56.0' 

I 1—I SPLIT-SPOON SMtpvm 

C X T l STANDARD PENETRATION 1E1T 

I I UNOHTUMjn SAMPU! 

WATER TABLE (14 HOURS) 

o 
o 

X 
0. 
< 
o 

OVM SOIL OAS 

PPM X 3.0 

2 4 « I H I ) 14 

• Z j f WATER TABLE (TIME OF BOMNO) 

1 _ LABORATORY TEST LOCATION 

•+• PENETROMETER ̂ TONS/SO. FT.) 

NH! NO RECOVERY 
NS! NOT SAMPLED 
CCS 6RAB COMPOSm 

ROBERTS/SCHORNICK 
i t ASSOCIATES, INC. 

LTANT8 

^7J07« 

SAMPLE 

18 

19 

20 

21 

22 

23 

24 

28 

26 

27 

2B 

6,0 

12.6 

12.5 

GC 

GC 

GC 

12.2 

12.2 

18.3 GC 

17.1 

S1.3 

86.4 

6.9 

3,1 

GC 

GC 

CC 

GC 

CC 

GC 

GC 

36.0 

38.0 

4CJL 

42.0 

OA 

46,0 

48.0 

SO.O 

52.0 

REMARKS 

BACKOMUND 

OVM REAONS; 

SOU ° - ° PPH 

AM* 0,0 PPM 

35-

40-

45' 

90 

55 ' 

60 • 

65 

70 — 

JOB NAME/NUMBER MARA THQN/91029 

BORING NUMBER BH—B7 (MW-61 ) 

7 /9 /91 at 7 / 1 2 / 9 1 

BOYLES BROTHERS 

DATE DRILLED 

DRILLING METHOD AIR HAMMER 

DRILLED BY 

LOCOED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 
BJS 

SAR 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

o-
1.0 

1 

9.0 • 

10 

15 

20-

23.0-

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 07:4-5 7 /13 /91 
Stop: 11:35 7 /13 /91 

GROUND SURFACE: 3813.60 

CLAYEY SILT: BROWN, 10 YR 5 /3 , VERY 
FINE QUARTZ, DRY, VERY LOW PLASTICITY, 
707. SILT, 303 CLAY 

SANOSTONE: GRAY TO DARK GRAY, 10 
YR 6/1 TO 4 /2 , QUARTZ, VERY FINE 
GRAIN, WELL SORTED, MINOR BICTTTE, 
WEAKLY TO MOD. CEMENTED, FRIABLE, 
NONCALCAREOUS 

INTERBEDDED THIN, DOLOMITE BELOW 
5.0, LIGHT GRAY, 2.5 YR 7/2 , MICRO-
CRYSTALINE, CONCOIDOL FRACTURE 

OOLOMITE: UGHT GRAY TO UGHT BROWN
ISH GRAY, 10 YR 7/2 TO 6/2 , MICRO 
CRYSTAUNE, MASSIVE, CONCOIDOL 
FRACTURE 
INTERBEDDED WFTH SANDY DOLIMITE, GRAY 
10 YR 6 / 1 , VERY FINE GRAIN 

SANDSTONE: UGHT OUVE GRAY, 5 YR 
5 /2 TO UGHT OUVE BROWN, 5 YR 5 /6 , 
QUARTZ. VERY FINE GRAIN, WEAKLY 
CEMENTED. ABUNDANT, Fe STAIN 

INTERBEDDED SANDY DOLOMITE FROM 
17.0" TO 23.0'. UGHT BROWNISH 
GRAY, 10 YR 6/2 , VERY FINE GRAIN TO 
MICROCRYSTALINE. MASSIVE. HARD 

SANDSTONE: UGHT BROWNISH GRAY TO 
GRAYISH BROWN, 2.5 YR 6/2 TO 5 / 2 , 
QUARTZ, VERY FINE GRAIN, WELL 
SORTED, ROUND TO SUBROUND, MOD. 
TO WEAKLY CEMENTED, NONCALCAREOUS, 
YELLOWISH BROWN, 10 YR 5 /4 BELOW 
28.0', VERY POORLY CEMENTED, LOOSE, 
UGHT GRAY. 2.5 YR 7/N FROM 3V TO 
35.3', MOD. HARD, WELL CEMENTED, 
NONCALCAREOUS 

\ ^ ~ ^ ~ \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (2+ HOURS) 

o 
=> F 
O < 
00 o 
Q t 
uj in 

1 < 
z _J 
3 O 
ML 

SAND
STONE 
wnx 
INTER
BEDDED 
DOLO. 

zz 

DOLO. 
WITH 
INTER
BEDDED 
SANDY 
DOLO. 

ZZZZ 

SAND
STONE 
WITH 
INTER
BEDDED 
SANDY 
DOLO. 

SAND
STONE 

O 

O 
X 
Q_ < 
cc 
o 

OVM SOIL CAS 

PPM X 1 8-° 

2 4 6 8 10 12 1A 16 lg 

ZZZ 

ZZZ 

ZZZ 

zzz 

•ZZ—~ WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

GC: GRAB C0MP0S1T 

ROBERTS/SCHORNICK 
tc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

"40S1 321-3898 

SAMPLE 

10.7 

0.0 

10 

11 

12 

13 

14 

15 

16 

0.0 

0.0 

GC 

GC 

GC 

2.0 

4.0 

GC 

0.4 

0.2 

0.4 

1.1 

0.0 

2.6 

3.5 

211 

109 

3.1 

22.1 

38.0 

17 

18 

20.5 

22.3 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

6.0 

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

22.0 

24.0 

26.0 

28.0 

30.0 

32.0 

34.0 

35.0 

REMARKS 

BACKGROUND 

OVM READINC: 

SOIL: 0 ° PPM 

AIR: 0.0 PPM 

0 ' 

JOB NAM E/NUMBER MARATHON/91029 

BORING NUMBER BH-87A (MW~61A) 

DATE DRILLED 7 /13 /91 

BOYLES BROTHERS 

DRILUNG METHOD AIR HAMMER 

DRILLED BY 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

35-

40" 

45 

50 ' 

55' 

60 ' 

65 

LITHOLOGIC DESCRIPTION 

Start: 07:4-5 7 /13 /91 
Stop: 11:35 7 /13 /91 

GROUND SURFACE: 3813.60 

SANDSTONE: UGHT BROWNISH GRAY, 
2.5 YR 6 /2 , QUARTZ, VERY FINE 
GRAIN, VERY POORLY TO WEAKLY 
CEMENTED BELOW 35.0', STRUCTURELESS 
MOIST, MINOR Fe STAIN 

GRAYISH BROWN, 2.5 YR 5/2 BELOW 
48.0', MOIST 

MOD. WELL CEMENTED FROM 49.0' TO 
51.0', DRY WELL CEMENTED BELOW 
51.0', HARD, MASSIVE, SATURATION AT 
GRADATIONAL CHANGE, VERY DARK 
GRAYISH BROWN TO GRAY, 10 YR 3/2 
TO 5 / 1 , MASSIVE 

BORING TERMINATED AT 70.0' 
REEM HOLE TO 10" 

n><n 
LZZZ3 

7 0 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

ZZ 
o 

=i F 
o < 
m o 
a 
LU in 

1< 
ZZ) (J) 

SANO
STONE 

C3 
O 

o 
zc 
a. 
< 
cn 
o 

OVM SOIL OAS 

PPM X 1 S - ° 

_?_4_6 8 10 12 14 16 18 

> 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

GC- GRAB COMPOST 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7405T321-38B5 

SAMPLE 

18 

19 

20 

21 

22 

22.3 

5.3 

11.4 

11.8 

10.0 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

17.6 

GC 

GC 

GC 

GC 

GC 

GC 

36.0 

33.0 

40.0 

42.0 

44.0 

18.1 

13.6 

90.4 

49.9 

16.1 

2.9 

2.4 

4.2 

15.1 

8.5 

8.6 

6.2 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

46.0 

48.0 

50.0 

52.0 

54.0 

56.0 

58.0 

60.0 

62.0 

64.0 

66.0 

68.0 

REMARKS 

BACKGROUND 

OVU READING: 

SOIL 0 0 PPM 

AJRj 0-0 I 

JOB UAME/WUBERMARATHON/91029 

BORING NUMBER BH-87A (MW~61A) 

DATE DRILLED 7 /13 /91 

BOYLES BROTHERS 

DRILUNG METHOD AIR HAMMER 

DRILLED BY 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BY: SAR PACE 2 OF 7 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

70" SANDSTONE: VERY DARK GRAYISH BROWN 
— 10 YR 3/2 , VERY FINE GRAIN, MOD. 

CEMENTED, MOD. HARD, DRY 

75-

77.0 

80 

83.0 

85 

90-

95' 

Resume: 08:00 7 /14 /91 

GROUND SURFACE: 3813.60 

SANOY DOLOMITE: GRAY 10 YR 5 / 1 , 
VERY FINE GRAIN TO CRYSTALINE, HARD, 
MASSIVE 

SANDSTONE: GRAY, 10 YR 5 / 1 . QUARTZ, 
VERY FINE TO FINE GRAIN, WaL SORTED, 
ROUND TO SUBROUND, NONCALCAREOUS 
MOD. TO WELL CEMENTED, MASSIVE 

DOLOMITIC SANDSTONE: GRAY, 10 YR 
— 6 / 1 , VERYF1NE GRAIN TO CRYSTALINE, 

NONCALCAREOUS, MASSIVE, HARD 

100— 
101.0-

105 

SANDY DOLOMITE: LIGHT GRAY, 10 YR 
6 / 1 , CRYSTALINE, MINOR VERY FINE 
SAND, MASSIVE, HARD, CONCOIDOL 
FRACTURE 

l ^ - " " ! SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

~ZZZZ~ WATER TABLE (24 HOURS) 

REMARKS 

WATER TABLE (TIME OF BORINO) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

GC: GRAB COMPOSIT 

ROBERTS'/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

321-3895 

BACKGROUND 

OVM READINC: 

SOIL ° - ° PPM 

AIR: 0-0 PPM 

70" 

75" 

80-

85 ' 

90" 

95 ' 

100— 

105" 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-87A (MW~61A) 

DATE DRILLED 7 /13 /91 

BOYLES BROTHERS 

DRILUNG METHOD AIR HAMMER 

ORILLED BY 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 3 QF 7 



BORING RECORD 

GEOLOG, 
UNIT 

OEPTH 

(FEET) 

105-

107.0-

110 — 

111.0 -

115-

120-

122.0-

125-

130— 

131.0-

135-

140-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3813.60 

SANDY DOLOMfTE: LIGHT GRAY TO UGHT 
BROWNISH GRAY. 10 YR 6/1 TO 6/2 . 
CRYSTALINE, MINOR VERY FINE SAND, 

.MASSIVE, HARD. CONCOIDOL FRACTURE 
DOLOMfTlC SANDSTONE W/ INTERBEDDED 
SANDY DOLOMITE: UGHT GRAY TO 
LIGHT BROWNISH GRAY, 10 YR 6/1 TO 
5 / 1 , MASSIVE 

SANDSTONE: UGHT GRAY, 10 YR 7 / 1 , 
QUARTZ, VERY FINE GRAIN, WELL SORTED 
MINOR BI0T1TE, MOD. WELL CEMENTED 

SANDY DOLOMITE: UGHT GRAY TO UGHT 
GRAYISH BROWN, 6/1 TO 6/2 , VERY 
FINE GRAIN TO MICROCRYSTAUNE, 
MASSIVE, HARD 

DOLOMITIC: SANDSTONE: GRAY, 10 YR 5/1 
5 / 1 , VERY FINE GRAIN, MOD. CARD, MOD 
WELL CEMENTED 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

- _ y WATER TABLE (TIME OF BORINC) 

( _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

GC- CRAB C0MP0S1T 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 MAN. Ql 

321-3895 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-87A (MW~61A) 

DATE DRILLED 7 /13 /91 

BOYLES BROTHERS 

DRILUNG METHOD AIR HAMMER 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 

SAR PACE 4 Qf 7 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

140 
141.0 "I 

145 — 

147.0-

149.0-

150— 

155" 

160" 

165" 

170— 
171.0-

UTH0L0GIC DESCRIPTION 
REMARKS 

GROUND SURFACE: 3813.60 

DOLOMETIC SANDSTONE: GRAY, 10 YR 5 / 
VERY FINE GRAIN. MOD. HARD, MOD. 
WELL CEMENTED, MASSIVE 

SANDY OOLOMITE: GRAY TO LIGHT 
BROWNISH GRAY, 10 YR 5/1 TO 7 /2 . 
VERY FINE GRAIN TO CRYSTALINE, HARD, 
MASSIVE 

DOLOMITIC SANDSTONE: GRAY 10 YR 5/1 
VERY FINE GRAIN. MOD. HARD, MOD. 
WELL CEMENTED, MASSIVE 

SANDSTONE: YELLOWISH GRAY, 5 YR 7/2 
QUARTZ, VERY FINE GRAIN, MOD. WELL 
SORTED, WEAKLY CEMENTED, ABUNDANT 
8I0TITE, NONCALCAREOUS 

ABUNDANT K—FELDSPAR BELOW 152', 
FINE TO VERY FINE GRAIN, MOD. WELL 
SORTED, MOD. WELL TO EVEN CEMENTED 

VERY THIN SANDY MUDSTONE SEAM AT 
156.5', MOIST, BANDED UGHT GRAY TO 
DARK GRAY, ORGANIC ODOR INTERBEDDED 
WHITE TO VERY LIGHT GRAY, N/8 TO N/9 
SANOSTONE FROM 157' TO 
VERY FINE GRAIN, VERY WELL SORTED, 
WEAKLY TO MOD. CEMENTED 

FINE TO MED. GRAIN FROM 170' TO 
17V, MOD. SORTED. VERY PALE BROWN 
TO BROWNISH YELLOW, 10 YR 7 /4 TO 
6/6 

DOLOMITIC SANDSTONE: GRAY TO UGHT 
BROWNISH GRAY, 10 YR 6/1 TO 6 /2 , 
VERY FINE GRAIN TO CRYSTAUNE, MOD. 
HARD, MASSIVE 

175-

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

- \ - PENETROMETER (TONS/SO. FT.) 

GO GRAB COMPOST 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4031 321-3895 

175 

JOB NAME/WMBER MARATHON/91 029 

BORING NUMBER BH-87A (MW-61 A) 

DATE DRILLED 7 /13 /91 

BOYLES BROTHERS 

DRILUNG METHOD AIR HAMMER 

DRILLED BY 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 5 OF 7 



BORING RECORD 

GEOLOG 
UNIT 

# 
194 

DEPTH 

(FEET) 

175" 

180 ' 

185-

187.0-

190-

LITHOLOGIC DESCRIPTION 
REMARKS 

Resume: 08:00 7 /14/91 
Stop: 19:19 7 /14/91 
Resume: 07:00 7 /15 /91 
Finish: 10:05 7 /15 /91 

GROUND SURFACE: 3813.60 

ooLOMrric SANDSTONE-, GRAY TO LIGHT 
BROWNISH GRAY. 10 YR 6/1 TO 6 /2 . 
VERY FINE GRAIN TO CRYSTALINE, MOD. 
HARD, MASSIVE 

SANDSTONE: GRAYISH BROWN. 10 YR 5/4. 
QUARTZ, VERY FINE GRAIN, WELL SORTED, 
MOD. WELL CEMENTED 

SANDY OOLOMITE: DOLOMITIC SANDSTONE, 
GRAY TO LIGHT BROWNISH GRAY, 10 YR 
6/1 TO 6 /2 , INTERBEDDED, UNITS 1.5 
FT. THICK, CRYSTALINE TO VERY FINE 
GRAIN, MASSIVE 

195-

200-

205 — 
206.0-

SATURATED BELOW 194.0' 
NO ODOR 

FRACTURED BELOW 200' 

SANDSTONE: VERY PALE BROWN TO 
BROWNISH YELLOW, 10 YR 6 /3 TO 6 /6 , 
MEDIUM TO COURSE GRAIN, ANGULAR 
TO SUBROUND, VERY POORLY SORTED, 
CALCAREOUS, SATURATED, ABUNDANT 
ANGULAR DOLOMITE AND UMESTONE 
FRAGMENTS 

2 1 0 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

- W A T E R TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO. FT.) 

CC GRAB COMPOST 

ROBERTS/SCHORNICK 
i i ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74031 321-3895 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-87A (MW-61A) 

7 /13 /91 

BOYLES BROTHERS 

DATE DRILLED 

DRILUNG METHOD AIR HAMMER 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 
SAR PAGE 6 OF 7 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

fFEET) 

210" 

214.0-

215 — 

220 

225 

23C 

235 

240 

•245-

LITHOLOGIC DESCRIPTION 

Resume: 07:00 7 /15 /91 
Stop: 10:05 7 /15 /91 

GROUND SURFACE: 3813.60 

SANDSTONE: PALE BROWN TO BROWNISH 
YELLOW, 10 YR 6 /3 TO 6/6 , MED. TO 
COURSE GRAIN, VERY POORLY SORTED. 
ANGULAR TO SUBROUND, CALCAREOUS, 
SATURATED. ABUNDANT, ANGULAR 
DOLOMITE AND LIMESTONE FRAGMENTS, 
MOD. WELL CEMENTED. HARD 

O < 
00 ( j 

Q fc 
LJ CO 

1< 
ZD CJ 

SANDSTONE 

BORING TERMINATED AT 214.0' 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o 
o 
o 
X 
CL < or o 

OVN SOIL CAS 

PPM X 1 8 - ° 

2 4 8 8 10 12 14 16 16 

Z y WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

CC GRAB C0UP0S1T 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4051 321-3895 

SAMPLE 

106 

107 

0.8 

0.4 

GC 

GC 

212 

214 

REMARKS 

BACKGROUND 

OVM READING: 

SOIL PPM 

AJR: 0.0 PPM 

210" 

215-

220-

225-

230 

235-

240-

245-

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-87A {MW-61 A) 

DATE DRILLED 7 /13 /91 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

AIR HAMMER 

BOYLES BROTHERS 
MJL 

BJS 

SAR 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

7.0 . 

10 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3817.00 

3E F ^ A ^ o W W ^ 
BROWN, DRY 

CHERTY DOLOMITE: DRY FRAGMENTS, 
CHERT COLOR 10 YR 5 / * . YELLOWISH 
BROWN DOLOMITE COLOR 10 YR 5 /2 
GRAYISH BUOWN 

CHERTY 
DOLOMITE 
SILTSTONEE 

SILTSTONE: CHERTY, DOLOMITE, DRY, 
COLOR 10 YR 8 /4 LIGHT YELLOWISH 
BROWN 

CHERTY DOLOMITK: 10 YR 5 / 4 YELLOWISH 
BROWN, SILTSTONE INTERBEOS, IRON 
OXIOE STAIN ON HOME SILTSTONE. DRY, 

12.C>4C0L0R 10 YR 5 /8 (IRON STAIN) BROWN 
ISH YELLOW 

15 

20 

22.0-

25 

30 

35 

DOLOMITE SILTCTONE: DRY 10 YR 7/1 
LIGHT GRAY, SOME CHERT 10 YR 7 /3 
VERY PALE YELLOW BROWN 

SR F 

l/l CJ 

fl 
3 O 
_ML_ 

SILTSTONE 
OOLOMITE 

CHERTY 

OOLOMITE 

O 

3 
u 
x 
QL 
< 
o 

z 

OW SOIL OAS 

PPM X J?5_ 

i * t » io 12 i * i t ia 

DOLOMITE 
SILTSTONE 

SANOSTONEi VERY FINE, DRY, 10 YR 8/1 
WHITE, CRADATIOHAL CONTACT WITH 
OVERLYING SILTSTONE, SOME CHERTY 
SILTSTONE, ORY 

SANOSTONE 

SANDSTONE. VERY FINE, DRY, 10 YR 8 / 1 , 
WHITE TO 10 YR U/2 VERY PALE BROWN, 
SOME SILTSTONE 

SANDSTONE: VERY FINE, 5 YR 8 / 1 , CRAY 

LZ-~~~\ SPUT-SPOON SAMPLER 

1 > C I STANOAAO PENETRATION TUT 

I I UNWSTWR8EB SAMPLE 

" WATER TABLE (»• HOURS) 

SANOSTONE 

KA/̂ OSTQNEI 

3 

WATER TABLE (TIME OF BORINC) 

l _ LABORATORY TEST LOCATION 

+• PENETROMETER (TONS/SO, FT.) 

Oft ARAB COMPOST 

ROBERTS/SCHORNICK 
i t ASSOCIATES^INC. 
CNVWO^W^^.OjOM^TANTt 

NORM, 

SAMPLE 

0.0 

0.0 

e.o 

s.o 

11 

10 

11 

12 

13 

14 

15 

16 

17 

18 

7.0 

102 

97 

3.0 

2.0 

4,0 

2.0 

2.0 

2.0 

NS 

4.0 

8.0 

GC 

GC 

CC 

GC 

2,0 

4.0 

6.0 

GC 

GC 

GC 

CC 

GC 

GC 

CC 

GC 

GC 

GC 

GC 

GC 

16 CC 

UIO. 

12.0 

14.0 

16.0 

18.0 

22.0 

24.0 

26.0 

30.0 

32.0 

HA 
35.0 

REMARKS 

•AOXSROUNO 

CW MADWOl 

SOIL , Q ' ° PPN 

AIR: „ 9 i B _ PPM 

JOB NAME/NUMBER MARATHON/91 029 

BORING NUMBER BH"86 (MW-62) 

DATE DRILLED 7 /19 /91 

BOYLES BROTHERS 

DRILLING METHOD AIR HAMMER 

DRILLED BY . 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY; 

OHC 

BJS 

SAR 1 OF 7 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

35-

4 0 " 

42.0 

45 

50 

92.0 

54.0 

55 -

60 ' 

65 " 
66.0 

70-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE'. 3817.00 

SANDSTONE; VERT FINE, 5 YR 8 /1 GRAY, 
CHERT 10 YR 7 /3 VERY PALE BROWN. 
DRY, WELL CEMENTED, 10 YR 8/1 GRAY 

SANOSTONE: FINE, LOODELY CEMENTED, 
10 YR 7/4 VERY' PALE BROWN, 
FINE OUARTZ 

SANDSTONE; VERY FINE, 7.5 YR 7 /0 
LIGHT ORAY, DRY, WELL CEMENTED 

SANDSTONE: FINE. 10 YR 7/7 LIGHT 
GRAY, DRY, MOD. CEMENTED 

SANDSTONE; Fi'NE, 10 YR 7/7 LIGHT 
GRAY, SLIGHT MOISTURE,POOR TO MOD. 
CEMENTED 

SANDSTONE: VERY FINE, 7.5 YR B/0 
WHITE TO 7.5 YR 7 /0 UGHT GRAY, 
WELL CEMENTED, DRY. PROBABLY 
DOLOMITE CEMENT 

ZZ. 
o 

d F 
o < 
V) O 

6 ft 
S3 
ZJ o 

SANDSTONE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

CHERTY DOLOMITE: DRY, 5 YR 7 /1 UGHT 
GRAY 

I ' " H SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

I 1 UNDISTURBED SAMPLE 

. WATER TABU (4A HOURS) 

SANOSTONE 

CHERTY 
DOLOMITE 

O 
o 
_1 

o 
X 

8 

OVM SOIL OAS 

PPM X 5 3 

' '0 ' « '4 H H 

ZZ 

WATER TABLE (TIME OF BORINO) 

l _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

Ot ARAB COMPOST 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
DIWON^TAL DO^ggJANTS 

SAMPLE 

19 

20 

21 

22 

24 

23 

26 

27 

28 

28 

30 

18 

20 

CC 36.0 

REMARKS 

GC 

GC 

GC 

GC 

8.5 

25 

14 

70 

31 

32 

33 

34 

38 

17 

102 

28 

GC 

CC 

GC 

CC 

CC 

OC 

GC 

CC 

GC 

GC 

CC 

CC 

38.0 

40.0 

42.0 

41£ 

46.0 

48.0 

50.0 

S2.0 

58.0 

80.0 

MSL 

66.0 

£04 

70.0 

BACKGROUND 

OVM READING: 

MtLt 0-0 PPM 

AM . ,0 ,0 , . , I 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-86 (MW-62) 

DATE DRILLED 7 /21 /91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY DHC 

CHECKED 8Y BJ5 
DRAWN BY: SAW ™* 2 * 7 



BORING RECORD 

GEOLOG 
UNIT 

OEPTH 

XFEEI1 

70" 

72.0 

74.0 

7 5 -

77,0 

ao -

85 

90' 

92.0 

9 5 -
96.0 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3817.00 

CHERTY DOLQMTVE: (CONT.) 

OOLOMITIC SANDSTONE: VERY FINE, WELL 
CEMENTED, DRY, 2.5 YR 6 /0 , GRAY 

DOLOMITE: 5 "R 7/1 LIGHT GRAY AND 
DOLOMITE SANDSTONE, DRY 

DOLOMITIC SANDSTONE: VERY FINE, 2.5 
YR 6 /0 CRAY WELL CEMENTED 
SLIGHTLY MOIST 

CHERTY DOlOTfi!: DRY, 10 YR 7 /3 , 
VERY PALE BROWN 

CHERT! 5 YR 775' PINKISH CRAY, DRY, 
CHONCOIDAL FRACTURE, DRY 

O < 
in u 

u in 

S3 

CHERTY 
DOLOMITE 

DOLOMITIC 
SANDSTONE 

DOLOMITE 

DOLOMITE 
SANDSTONE 

DOLOMITIC 
SANOSTONEI 

CHERTY 
OOLOMITE 

100-

102.0-

CHERTY DCLOMfTK: 7.3 YR 6 /2 , PINKISH 
ORAY, ORY 

CHERTY DOLOMITE: 10 YR 6 /2 , UGHT 
BROWNISH GRAY, DRY 

L 1 0 5 -

I—-~tTJ SPLIT-SPOOM SAMPLER 

I Z X T I STAKOARO PENETRATION TEST 

I " ] UNDISTURBED SAMPLE 

~ = r ~ WATER TABLE (14 HOURS) 

CHERT 

L5 
O 

o 
X 
CL 
< 

1 4 

T. 

22' 

ZZ 

ZZZ 

"2 

ZZ 

OVM SOIL OAS 

PPM X 88 

B 10 I I 14 IS 1 

ZZZ. 

zz 

CHERTY 
DOLOMITE 

CHERTY 
OOLOMITE 

ZZZ 

z 
* * T W T * a L £ (TIME Of BORINO) 

[_ LABORATORY TEST LOCATION 

•+• PENETROMETER (TONS/SO, FT.) 

CC CRAB OOMP09IT 

ROBERTS/SCHORNICK 
tc ASSOCIATES. INC, 

SAMPLE 

36 

37 123 

38 

39 

40 

41 

42 

43 

44 

•5 

46 

67 

91 

84 

18 

24 

70 

43 

CC 

GC 

GC 

CC 

72.0 

Zlfi. 

76.0 

REMARKS 

BACKSROUNO 

OVM RLADMO: 

SOIL: 0-0 PP* 

AIR: 0-0 PPM 

GC 

SC 

GC 

CC 

47 

46 

49 

50 

51 

52 

0.3 

17 

GC 

GC 

80.0 

5X1 

84,0 

86.0 

a&c. 

GC 

GC 

94.0 

OC 

96.0 

GC 

GC 

GC 

GC 

OC 

90.0 

92.0 

98.0 

100 

102 

104 

105 

7 0 " 

75-

80 

85 — 

9 0 ' 

95' 

1 0 0 — 

1 0 5 " 

JOB NAME/NUMBER MARA THON/91029 

BORING NUMBER BH-88 (MW~62) 

DATE DRILLED 7 /22 /91 

SOYLES BROTHERS 

DRILUNG METHOD AIR HAMMCR 

DRILLED BY _ 

LOGGEO BY _ 

CHECKED BY_ 

PRAWN BY: 

DHC 

BJS 

SAR PACE 3 OF 7 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

IFEEJ! 

105 — 
106.0-

110 

114.1 

115-
116.1 

LITHOLOGIC DESCRIPTION 

QROUND SURPACKi 3617,00 

CHERTY DOLOlirri:: (CONT,) 

CHERTY DOLOMfTiEs 10 YR 7 / 1 , UCHT 
CRAY. ORY, C0N0HOIDAL FRACTURES 

— CHERTY DOLOMaf; 10 YR 7 / 1 . LICHT 
WAY. DRY (Al? ,*BOVE) 

120-

125" 

126.0-

130" 

134.0-

135 — 
136.0H 

140-

OOLOMttlC SAWOirrONE: VtRY FINE, 7.5 
YR 7 / 0 UiJHT C W AND INTERBEDDED 
SILTSTONE 10 Yfi 8 / 4 VERY PALE 
BROWN. DRY 

IA o 

s S 
z 

CHERTY 
DOLOMITE 

CHERTY 
DOLOMITE 

O 
X a. < or o 

SANDSTONE 

ZtZ 
CHERTY 
DOLOMITE 

DOLOMmC SANOI.TONE: VERY FINE 
7.5 YR 7 /0 LICHT CRAY, DRY, WELL 
CEMENTED 

CHERTY OOLOUITE: DRY, INTERBEDDED, 
VERY FINE SANDSTONE 

SPUT-SPOON (AMPLER 

[ X j STANDARD PENETRATION TEtlT 

1 I UNDISTURBED SAMPLE 

, WAIBI TAJSjt (14 HOUM) 

DOLOMITIC 
SANDSTONE 

DOLOMITE 
SANDSTONI 

•zzz 
zz 

tzzzz 

zzi 

zzzt 

ZZZT. 

Ztt 
ZU 

zz 

OVM SOIL OAS 

PPM X 8 8 

> W 11 1,4. 

~- SJT~ *ATW TABLE (TIME OF BOMMO) 

t _ LABORATORY TEST LOCATION 

- j - PCNrmauifek (TONI/SQ. rr.) 

Cft CRAB COMPOST 

ROBERTS/SCHORNICK 
tc ASSOCIATES, INC. 
EN' ANTS 

J072 

JJLJ l 

SAMPLE 

S3 

54 

17 

37 

CC 

CC 

68 

se 

57 

56 

59 

60 

61 

62 

63 

84 

69 

88 

87 

68 

28 

78 

78 

S3 

CC 

cc 

CC 

QC 

106 

110 

112. 

114 

UL 

GC 

CC 

13 

0.3 

0.7 

69 

70 0.2 

CC 

CC 

CC 

oc 

GC 

CC 

118 

120 

m. 

REMARKS 

124 

12B 

12B 

30 

132 

i i i 

136 

138 

140 

BACKOftOUMO 

OVM BCAOBMl 

sou 0 0 PI 

AR OiO , P 

105' 

JOB NAME/NUMBER MARA WON/91029 

BORING NUMBER BH-88 (MW~62) 

DATE DRILLED 7 / 2 2 / 9 1 

BOYLES BROTHERS 

DRILLING METHOD AIR HAMMER 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

TRAWN BY: 

DHC 

BJS 

SAR JtS&m » Of 7 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 
(TEST) 

1+0 • 

HS 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; 3017.00 

DOLOMITIC SANDSTONE: VERY FINE, 7.5 
YR 8 /0 WHIT!', WELL CEMENTED, DRY, 
MAS PETROLEUM OOOR DOLOMITE 

SANOSTONE 

130' 

134.0-

155 — 

160 — 

182.0-

184.0-

165 — 

170' 

174.0-

-175-

OOLOMITIC SANDiirONE: VERY FINE, 
7.S YR 8 /0 WWTS AND 

CHERY DOLOMiTE, 10 YR 7 / 1 , UCHT 
ORAY, ORY 

CHERTY DOLOMITE: 10 YR 7 / 1 , UOHT 
CRAY, ORY 

OOLOMITIC SANOirrONE: VERY FINE, 7.5 
YR 8 /0 , WHITS. DRY 

S 
8 5 
a 
UJ 

z 
3 

<0 

DOLOMITE 
UNOSTONE 

CHERTY 
DOLOMITE 

DOLOMfTIC 

SANOSTONE 

INTERBEDDED VB1Y FINE SANDSTONE ANO 
CHERTY DOLOMITE (AS ABOVE), ORY 

SANDSTONE1 

30LOMITE 

CHERTY DCLOMITf j 

n^-~t $PUT-SPOON SAMPLER 

L X T I STANDARD PENETRATION TEST 

UNMSTwRMB SAMPLE 

WATER TABLE (14 HOURS) 

CHERTY 
ao.UM.rTE 

a. 

ZZ. 

mi 

OVM SON. OAS 

PPM X 9 8 

j _ 4 » » 10 H U 1S 11 

\ 

/ 

ZZ 

JZZZ. 

~ ' ^ Z T r *ATER TABLE (TIME Of BORING) 

l _ LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/90. FT.) 

OO S M I COMPOST 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
nVTKCtMEMTAL MgjggjANTi 

7J071 

SAMPLE 

71 

72 

73 

74 53 

381 

281 

73 

78 

77 

7fl 

79 

80 

81 

82 

38 

106 

18 

28 

CC 

OC 

CC 

CC 

CC 

CC 

CC 

112. 

114 

148 

140. 

182 

154 

166 

CC 

63 

14 

83 

84 

as 

86 

87 

88 

OC 

CC 

cc 

oc 

cc 

oc 

cc 

oc 

ISB 

160 

162 

164 

188 

188 

170 

172 

174 

173 

REMARKS 

BACKOMUM 

V M NIADBMl 

SOIL 0.0 PPM 

AM: - 0.0 PPM 

• 1 4 0 " 

1 4 5 ' 

150 

155 

160 

165 

170 

•175 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH~88 (MW~62) 

OATE DRILLED 7 /23 /91 

BOYLES BROTHERS 

ORILLINO METHOD AIR HAMMER 

DRILLED BY 

LOCOED BY DHC 

CHECKED BY BJS 

DRAWN BY: SAA 



BORING RECORD 

GEOLOG 
JNIT 

188,36 

J 

DEPTH 

IFEEJI 

175" 

160 

184.0" 

185 — 

1 9 0 ' 

195-

198.0" 

200-

202,0-

204.0-

205" 

LITHOLOGIC DESCRIPTION 
REMARKS 

GROUND SURFACE!: 3817.00 

CHERTY DOLOUim:: 10 YR 7/1 UGHT 
GRAY, DRY 

INTERBEDDED VE.W FINE DOLOMITIC 
SANDSTONE: 7.5 YR 8 /0 YR WHITE, 
WELL CEMENTKO, AND CHERTY DOLOMITE, 
10 YR 7 / 1 , LIGHT CRAY, DRY 

VERY CHERTY DC'LOMrTE, 10 YR 6 / 1 , 
CRAY, DRY 

CHERTY OOLOWITfj 5 YR 7/1 UCHT 
GRAY, DRY 

INTERBEDDED CHI'RTY DOLOMITE: 10 YR 
7 /2 UGHT ORAY, SILTSTONE 5 YR 8/1 
WHITE AND VERY FINE SANDSTONE 10 

YR a/1, waBĵ iaL CHERTY DOLOMITE: i . i Yft 6 / 2 UGHT 
YELLOWISH BROWN (OIL STAIN) DRY, 
AND SILT 

CHERTY DOLOMITE: 10 YR 6 /3 PALE 
BROWN (Oil. STAIN) STRONG ODOR, t t 
PRODUCT 

L S I 

2 1 0 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABU (14 HOURS) 

— _ r WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO, FT.) 

CQ BRAS COMPOST 

ROBERTS/SCHORNICK 
i t ASSOCIATES, INC. 

210 

JOB NAME/NUMBER MARA THON/91029 

BORING NUMBER BH-88 (MW-62) 

DATE DRILLED 7 /22 /91 

DRILUNG METHOD AIR HAMMER 

DRILLED BY _ 

LOGGED BY 

BOYLES BROTHERS 

DHC 

CHECKED BY BJS 

DRAWN BY; SAR rm 6 tr 7 



BORING RECORD 

^ 4 5 
SPUT-SPOON SAMPLER 

1 > C | STANOARO PENETRATION TKT 

I I UNDISTURBED SAMPLE 

- WATER TABLE ( H HOURS) 

— — WATER TABLE (TIME Of BORtNO) 

LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. fT.) 

Cd CRAB COMPOST 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 

•245 
JOB NAME/NUMBER MARA THON/91029\ 

BORINC NUMBER BH-88 (MW-62) 

OATE DRILLED 7/24/81 

DRILLING METHOD 
DRILLED BY 
LOGGED BY 
CHECKED BY 
DRAWN BY: 

AIR HAMMER 
BOYLES BROTHERS 
DHC 

BJS 
SAR PAflC 7 OP 7 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

iFEEJi 

L 3 

10 

12.0-

15 

20" 

24.0-
2*.a 

2 5 — 

30 ' 

LITHOLOGIC DESCRIPTION 

OROUND SURFACE: 3823.30 

GRAVELLY COHSUEY SILT: BROWN. 
7.5 YR 5 /4 , ORY, VERY FINE QUARTZ. 
COBBLES/ BCULDER, GRAVEL, 
UNCONSOLIDATED 

CHERTY OOLOMfT:: 6 YR 7/0 LT. GRAY, 
VERY HARD, DRY, MICRO-X/N, WITH 
FINE GRAIN SAM I LENSES THROUGHOUT 
FROM 14--.20' 

CHERTY DOLOMITE;: 5 
VERY HARE), CRY 
MICRO X/M 

YR 7/0 LT. GRAY, 
VERY FINE X / N -

SANOSTONK: 10 VR 8 / 8 YELLOW, ORY, 
HARO, FRIABLE, '/ERY FINE GRAIN 
ROUND-SUBROUND 

OOLOMITE: WITH SAND LENSES, SOME 
CALCIUM CARBONATE PRESENT, FAIR TO 
GOOD EPERVESSCNCC (ON FINES NOT 
CHIPS) SOME CHERT PRESENT 
THROUGHOUT 

35 1 

SPUT-SPOON SAMPLER 

STANOARO poiniunow TEST 

UNDISTURBED SAMPLE 

WATER TABLE (14 HOURS) 

REMARKS 

WATER TABLE (TIME OF BORINO) 

I _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

OC: ORAB COMPOSTT 

ROBERTS/SCHORNICK 
St ASSOCIATES, INC. 

SACKOROUMC 

OW REAOINBi 

SOIL! ° - D PPM 

AlRi 0.0 PPM 

o—i 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-89 (MWS3) 

OATE DRILLED 7 /25 /91 

BOYLES BROTHERS 

DRILLING METHOD AIR HAMMER 

DRILLED BY 

LOGGED BY 

CHECKED BY_ BJS 

DRAWN BY: 

TPG 

SAR PAOE 1 OF 7 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3823.30 

43 

50 

55 

60 

84.0 

65 -

CONTINUES PROM PREVIOUS PAGE 

INTERBEDDED SILfSTONE STARTING AT 
38.0', 7.3 YR 7/0 LT. GRAY. HARD, 
DRY, SOME CARBONATE PRESENT 
PROS. DUE TO CARBONATE FILLED 
FRACTURES CUTTtHCS NOT EPERVESSENT 
POWDER IS EPERVESSANT DOLOMITE-
MICRO-X/N. DENSE. VERY HARD 

REMARKS 

DOLOMITE 
INTER
BEDDED 
SILTSTONEh 

SANDSTONE- 7.5 YR , LT. CRAY, FRIABLE, 
VERY FINE GRAIN, ROUND—SUBROUND, 
MOTTLED FROM 8S.O' 
WEAK CARBONATE CEMENTATION 

7 0 -
•UT-SPOe* SAMPLER 

STAN DAM PENETRATION TEST 

UNaSTUMtB SAMPLE 

WATER TABLE (t« HOURS) 

SANDSTONE 

WATER TABU (TIME Of BOPJNO) 

| _ LABORATORY TEST LOCATION 

-f- PENSHIOlMTlBJt (TOMS/SO. FT.) 

SQ 8RAI COMPOSfT 

ROBERTS/SCHORNICK 
It ASSOCIATES. INC, 

JOB NAME/NUMBER MARA THON/91029 

BORING NUMBER BH-89 (MW-63) 
DATE DRILLED 7/25/81 
ORB-UNO METHOD AIR HAMMER 
DRILLED BY BOVLES BROTHERS 
LOCCCD BY TW 
CHECKED BY BJS 
DRAWN BY: SAR P A B t 2 ' 7 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

f ^ E E T , 

LITHOLOGIC DESCRIPTION 

70" 

75" 
76,0 

80 

85 

ae.o 

9 0 

95 -
96.0 

99.9 

100—I 

105-

GROUND SURFACE; 3625.30 
SOME D0L3MITEI MICRO-X/N IN 72 ' -7+ ' 
SAMPLE, VERY HARD, DENSE, NO ODOR 

DOLOMITE: 7.3 YR 7 /0 LT CRAY, VERY 
HARD, DENSE, MICR0-X/N, COLOR 
CHANGE ABOUT J7'-76 , 2.5 YR 5 /2 
WEAK RED. VERY HARD, DENSE 
MlCRO-X/S 

SANDSTONE.; 7 5 YR 7 / 0 TO 6 / 0 LT. 
CRAY TO GRAY, DRY TO MOIST (90-92) , 
SOFT, FRIA9LE, MO ODOR, VERY FINE-
MED, GRAIN. ROL'ND-SUBROUND ANGULAR, 
SOME DOLOMrTE F'RESENT FASTER 
DRILUNG T-IAN DOLOMITE, ZONES OF 
MOISTURE 90'~9!t', 9 3 ' - 9 V , 95'-BS.5' 

DOLOMITE: 7 5 YS 7 /0 TO 7/2 LT. 
CRAY TO PINKISH GRAY, DRY, HARD 
DENSE, MICRO-X/N, NO ODOR 

SANDSTONE: 7.5 YR 7/0 LT. GRAY, 
SOFT, DRY, FRIABLE, NO ODOR TO SUGHT 
ODOR, VERY FINE TO FINE CRAIN, 
R0UND-SLI9RCUNI3 

\ _ ^ Z Z \ SPUT-SPOON SAMPLER 

1 X 1 STANOARD PENETRATION TEST 

f ~ ' } UNtHSTUAGKI SAMPLE 

' WATER TABLE ( U MOUHS) 

REMARKS 

— _ p WATER TABLE (TIME OF BORINO) 

L LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

aa GRAB COMPOST 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVHWNUENIAL CONSULTANTS 

370O W. ROBINSON 

BAOXOftOUND 

OVM BXADBICl 

SOU ° ;0 PPM 

A l * 0 0 PPM 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH~89 (MW~~63) 

7 /25 /91 

80YLES BROTHERS 

DATE DRILLED 

DRILUNG METHOD AIR HAMMER 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

TPG 

BJS 

SAR PABE 3 OF 7 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET; 

105-

ioe.o-

110' 

1 1 5 -

120-

125-

130" 

135" 

140-

LITHOLOGIC DESCRIPTION 

GROUND SURFACC: 3823.50 

CONTINUED FROM PREVIOUS PACE 

DOLOMfTE: 5 YR I>/1 TO 8 /2 , UCHT 
CRAY TO PINKISH GRAY, DENSE, VERY 
HARD, SOME CHERT 

SANOSTONE LEN SI: 117* —117.S'. 10 YR 
YELLC 

ODOR 
8/8 YELLOW, SOFT, FRIABLE, DRY, 

TRACE SAND FROM 128'-130' 

Lu 
Z 

SANOSTONI 

OOLOMrTE 

o 
3 
o 
x a. < or o 

«• • • • / 

»* • • • n 

ZZ 

zz' 

zz 
zz 
12' 

OVM BOIL OAS 

PPM X 10 

I 4 t B 10 11 14 II \t 

r f l » 

ZZZ 

zz 

11 

l ^ " H SPUT-SPOON SAMPLER 

I X I STANDARD PENETRATION TEST 

[. I UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

zzz 

z 
zz 

zz' 

- _ j - WATER TABLE (TIME OF SORJNC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO, FT.) 

GC. CRAB COM POSIT 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 

NOPJAAXOK.ANOAA 73071 

SAMPLE 

53 

84 

55 

56 

57 

58 

58 

60 

27 

8.2 

4.8 

CC 

CC 

GC 

106 

OC 

4,5 

8.7 

6.9 

5.9 

61 

62 

83 30.3 

64 

63 

88 

67 

68 

89 

70 

29.5 

17.7 

10.3 

6.9 

3.5 

2.2 

1.7 

4-.5 

3.8 

CC 

GC 

GC 

CC 

GC 

CC 

CC 

CC 

CC 

GC 

110 

112. 

114 

i i i 

118 

120 

12Z 

124 

126 

126 

130 

132 

CC 

CC 

cc 

cc 

H i 

138 

138 

140 

BAOXBBOUNB 

OVM MAWNOt 

SOIL; . O'O PPM 

Al* 0-0 PP*. 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BHS9 (MW-63) 

DATE DRILLED 7 /25 /91 

BOYLES BROTHERS 

DRILUNG METHOD AIR HAMMER 

DRILLED BY _ 

LOCOED BY _ 

CHECKED BY, 

DRAWN BY: 

TPG 

BJS 
SAR PACE » OF 



BORING RECORD 
GEOLOG 
UNIT 

OEPTH 
1FEET1 

HO-

145 

150' 

155' 

160-

LITHOLOGIC: DESCRIPTION 

GROUND SURFACE: 3823.30 

DOLOMITE; GRAY 10 PINKISH GRAY, S 
YR A/1 TO 8/2, MASSIVE. MICRO-
CRYSTALINE TO VJ:RY FINE CRAIN 

165-

170-

•175-

z o 
o < 
if) o 

e 
z 5 
3 o 

z: 

30L0MITE 

1 SPUT-SPOON SAMPLER 

1 X 1 STANDARD PENETRATION TEST 

I ] UNDISTURBED SAMPLE 

.. . WATER TABLE (J4 HOURS) 

OV4U SOIL CAS 

PPM X 10 

j t S t 10 12 14 IS 18 

2_ 

Z2 

ZZ 

7 ~ i 

2 

2T 

z: 

z_ 
— 

—_7- WATER TABLE (TIME OF BORINC) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

GRAB COMPOST 

ROBERTS/SCHORNICK 
8t ASSOCIATES, INC. 
ENVtROMMENTAL CONSULTANTS 

SAMPLE 

71 

72 

73 

74 

4.3 

6.8 

18.2 

14.3 

7S 

76 

77 

78 

78 

80 

81 

82 

83 

84 

88 

86 

87 

9.3 

3.2 

5.9 

6.4 

CC 

GC 

GC 

CC 

GC 

CC 

CC 

GC 

112. 

144 

I M 

REMARKS 

BACXOROUNO 

OVM READINC' 

SOIL; 0-0 PPN 

AIR: 0.0 PPM 

148 

132 

154 

4.3 

1,7 

GC 

GC 

0,9 

5.9 

5.6 

0.9 

6,6 

3.8 

5.1 

SB 3.8 

CC 

GC 

CC 

GC 

GC 

CC 

L5J1 

158 

180 

162 

164 

166 

168 

170 

172 

CC 

GC 

174 

175 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER BH-89 (MW-63) 

DATE DRILLED 7 /25 /91 

BOYLES BROTHERS 

DRILLING METHOD AIR HAMMER 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

TPG 
BJS 
SAR _EASE 5 OF 7 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

_y_2041 

175' 

LITHOLCGK: DESCRIPTION 

GROUND SURFACE": 3823.30 

DOLOMITE: GRAY TO PINKISH GRAY, 
5 YR 8/1 TO 6/2 , MASSIVE, 
MICROCRYSTAUNf. TO VERY FINE GRAIN 

180 

185' 

187.0-

190' 

195 • 

SANDSTONE; VVHflli TO GRAY, 10 YR 
8 /2 TO 6 / 1 , QLARTZOSE, VERY FINE TO 
FINE GRAIN, MOD. WELL SORTED, MOD. 
TO POORLY CEMENTED, CoCo3 CEMENT 

200" 

204.0-

2 0 5 — 

MOIST FROM 200' TO 202' 
SATURATED AT 2C4' 

OOLOMITE: PINKISH CRAY. 5 YR 6 / 1 , 
INTERBEDDED WITH SANDSTONE, WHITE, 
10 YR 8 /2 

SANOSTONE: DARK REDDISH BROWN, 2.5 
YR 3 / * , QUARTZC'SE. VERY FINE GRAIN, 

- „ „ „ M 0 ° ' W ^LL SORTED, ROUND TO SU8-
209.0— ROUND, THINBEDDED, MOD. CEMENTED, 

^ I NONCALCAREOUS 

ffi O 

a 
UJ ci 

i « 

DOLOMITE 

ZZ 

SANDSTONE 

DOLOMITE 
.WITH 
SANDSTONE 
INTER-
9ED0ED 
SECTIONS 

O 

o 
X 
D_ < or 
O 

OVM SOIL OAS 

10 PPM X 

ZZZ 

zz 

10 13 U IS 1 

I 1^1 

I SPUT-SPOON SAMPLER 

I T X T STANDARD PENETRATION TEST 

l " I UNOISTURBED SAMPLE 

— _ WATER TABLE (2 * HOUR!) 

5ANOSTONE»V.V,V 

~ - 3 r ~ WATER TABLE (TIME OF BORING) 

L_ LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/30. FT.) 

SO GRAB COMPOST 

ROBERTS/SCHORNICK 
St ASSOCIATES. INC. 

BMP'™ ENVIRONMENTS, 
370(1 W 1 

SAMPLE 

88 3 8 

89 3 5 

3.8 

91 

92 

4.3 

CC 

GC 

CC 

GC 

3.5 

93 

94 

9S 

BB 

97 

98 

99 

4.0 

3,2 

3,5 

2.7 

4,0 

CC 

GC 

GC 

12ft. 

17R 

182 

186 

168 

GC 

CC 

GC 

2,7 

3.0 

00 

101 

1.7 

4,0 

102 

103 

104 

105 

1.7 

GC 

CC 

122. 

192 

REMARKS 

194 

196 

196 

GC 

CC 

CC 

2.7 

0.6 

6,9 

GC 

200 

202 

204 

206 

CC 

CC 

208 

210 

BACKQROUND 

OW READINC; 

SOIL _ M _ PPM 

AJR; P,P_. PPM 

•175" 

180-

185 ' 

190,.— 

195-

200-

205-

'210 

JOB NAME/NUMBER MARA THON/91029 

BORING NUMBER BH-89 (MW~63) 

DATE DRILLED 7 /25 /91 

DRILUNG METHOD AIR HAMMER 

DRILLED BY _ 

LOGGED BY 
BOYLES BROTHERS 

TPC 
CHECKED BY BJS 

DRAWN BY: SAR PACE 6 o r 7 



BORING RECORD 

# 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

210' 

215 

220" 

225" 

230" 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3823.30 

SANOSTONf*; (CONT. AS ABOVE) 

COURSE C^AIN FHOM 213' TO 215'. 
POORLY SORTED, ANGULAR, POORLY 
CEMENTED 

CO O 

z _; 

SANOSTONE 

SANOY DOLOMITE GRAY TO PINKISH 
GRAY. 5 YR 6/1 TO 8/2 , VERY FINE 
GRAIN TO CRYSTALINE, MASSIVE 

SORING TERMINATED AT 220.0' 

Z35-

240" 

245" 

SANDY 
OOLOMITE 

CJ) 
O 

X 
0. 
< 
at 
C5 

OVM SOIL OAS 

PPM X 1 0 

1 t t 8 10 12 14. IB Jg 

2 

L ^ " ~ l SPUT-SPOON SAMPLER 

L - X 3 . STANDARD PENETRATION TEST 

I 1 UNDISTURBED SAMPLE 

WATO TABLE (14 HOURJI) 

— W A T E R TABLE (TIME OF BORINS) 

( _ LABORATORY TEST LOCAnoN 

+ PENETROMETER (tONS/SQ. FT.) 

60 CRAB COMPOST 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
EWWtlNMENTAL CONSULTANTS 

3700 * . RMNSON 
NORMA 

SAMPLE 

106 

107 

1C8 

109 

110 

2 . * 

1.1 

CC 

GC 

4.0 

4.0 

2.2 

GC 

212. 

214 

216 

GC 

GC 

218 

220 

REMARKS 

BACKOROUND 

OW READMO: 

SOIL: - Q ' 0 PPM 

AIR: CO PPM 

'210" 

215" 

220 — 

2 2 5 h 

230 — 

235' 

240' 

•245 

JOB NAME/NUMBER MARA THON/91029 

BORING NUMBER BH—89 (MW~63) 

DATE DRILLED 7 /25 /81 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

AIR HAMMER 

_BQYLES BROTHERS 
TPG 

BJS 

SAR PA8i 7 Of 7 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

2.0-

10 

12.0-

14,0-

15 
11.0-

18.0-

20" 

22.0-

24.0-

25 — 

26.0-

28.0-

30 — 

LITHOLOGIC DESCRIPTION 

GROUN0 SURFME: 3796.2 
SILTY SAND: IUM1Y LOAM SOIL 10 YR 6/*. 
UGHT YEUOWJSH BROWN, ORY 

SANDSTONE: UNI, DRY, 2.5 YR 7/4, PALE 
YELLOW 

SANDSTONE; UNI., DRY. 7.S YR 7/8, REDDISH 
YELLOW, RON STAIN, WELL CEMENTED 

SANOSTOIC nm:' DRY, 10 YR 8/1, WHITE 

SANDSTONE' VERY FINE, DRY, 7.5 YR 7/8, 
REDDISH YELLOW, WELL CEMENTED 

SANOSTONE! VERY FINE, DRY, 7.5 YR 6/2, 
PINKISH itHn: 

SANDSTONE: VEKIV FINE, DRY, 10 YR 8 /4 , VERY 
PALE BROWN 

SANDSTONE: HNf;, 7.5 Y 7/2, PINKISH ORAY, 
INTERBEDOED WI1M CHERT, 10 YR 6/4, PALE RED, 
ORY 

SANDSTOSE: IO 1R 7/1, UGHT GRAY, VERY FINE, SANDSTONE 
WTERBEDOEO will! CHERTY DOLOMITE, 7.S YR 7/4 
PINK, DRY 

SANDSTONE: FINE. 10 YR 8/4, VERY PALE 
BROWN, DRY 

SANOSTOHE: FINE, 10 YR S A VERY PALE I SANOSTONE 
BROWN, INTEFBQJDED WITH VERY FINE SANDSTONE 
WELL CEMENTED, 10 YR 7/1, UGHT ORAY, AND 
CHERT, 7.5 YR 7/4, PINK, DRY 

3 5 -
SPUT-SPOON SAMPLER 

STANDARD PCNETRAllON TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

z 
o 

5 
LO 
< 

ML 

SANOSTONE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

SANDSTONE 

SANOSTONE 

SANDSTONE 

SANDSTONE 

o 

X 
Q. 
< 

OW SOU. OAS 

PPM X 

» * ie ia 14 is is 

WATER TABLE (TIME OF SORINO) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NRI NO RECCMHY 
NS NOT SAMPLED 
OOi GRAB COMPOSITE 

ROBERTS/SCHORNICK 
St ASSOCIATES. INC. 

SAMPLE 

10 

12 

17 

18 

0-0 

2.0 

10 

1.0 

1.0 

0.0 

0.0 

0.0 

1.0 

4.0 

0.0 

2.0 

8.0 

3.0 

0.0 

0.0 

1.0 

1.0 

GC 

CC 

2.0 

4,0 

GC 

QC 

CC 

GC 

CC 

ec 

oc 

cc 

QC 

GC 

CC 

CC 

OC 

cc 

«.o 

11 

10.0 

i l l 

14.0 

16.0 

18.0 

20,0 

22.0 

24.0 

26.0 

28.0 

10.0 

32.0 

REMARKS 

BACKGROUND 

CUM RCAMNO 

SOtLi 0 0 PPM 

AIR: _. 0-0 PPM 

0 

10 

16 

20' 

25' 

30 — 

35 — 

JOS NAME/NUMBER MARATHON/B1029.01 

BORING NUMBER BH—QO (MW-64) 

DATE DRILLED 6/5-10/91 

DRILLING METHOD AIR ROTARY 

DRILLED BY 

LOGGED BY 

BOYLES BROTHERS 

DHC, WEP 

CHECKED BY_ 

DRAWN BY: 
BJS 

•SAIL PAOE 1 OF i . 



# 

BORING RECORD 

GEOLOG, 
UNIT 

DEPTH 

35' 
»,0-

40> 

45' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 0796.2 

OOLOMITIC SANDSTONE.' VERT FINE. 10 YR 6/1, 
ORAY, INTER3EDCED KITH SANDY DOLOMITIC 
UMESTONE, ' 0 YI? 7/3, VERY PALE 6ROWN, DRY 

SANDSTONE- VERY I INE GRAIN, 10 YR 5/4. 
YELLOWISH BROUN, ID YR 4/2, DARK GRAYISH 
BROWN, CARBONATE CEMENT, HARD, DRY 

50 ' 

55 ' 

69.0-

60 — 

64.0-

65 — 

-70-

SANDSTONE: VERY FWE SRAIN, 10 YR S/2, 
GRAYISH BROWN, WM 10 YR 3/1, VERY DARK 
CRAY MOTTLING ANC MINOR IRON OXIDE STAINING, 
VERY HARD, DRY, K'HOR INTERBEDS Of DOLO
MITIC SANDSTONE, MXOR IRON PYRITE CRYSTALS 

MINOR 10 YR S/.'l, IIKUWN CHERT INTERBEDS 

DOLOMITIC CHERT: 1J YR 6/3, PALE BROWN, 
CONCHOIOAL FRACTURE, VERY HARD 

SANDY DOLO^TE.'SlUDSToWt VERY FINS C*AW 
SANOSTONE, 10 IR 1/1, DARK GRAY, 10 YR 5/J. 
BROWN, HARD, DRY 

L S I 
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNMSTURHEP SAMPLE 

WATER TABLE (24 HOURIO 

REMARKS 

SACK8ROUNO 

OVM RCAOINCt 

SOIL 0.0 PPM 

AIR: 0.0 PPM 

- ^ L - WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

PENETROMETER (TONS/SO. FT.) 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENYWWMENTW. CONSULTANTS 

.. 3700 »'. ROBINSON 
NORMAN. OKLAHOMA 

— I M B I - H I I 

•35-

40 

45 

SO 

55 

60 

65 

70 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER flff-gfl (MW-94) 

DATE DRILLED 8/5-10/91 

•RILLING METHOD AIR ROTARY 

DRILLED BY 

LOGGED BY 

BOYLES BROTHERS 

DHC. WEP 

CHECKED BY. 
DRAWN BY: 

JbtL 
PAOf 2 

HI l i d IBl 



L - ^ H SPLIT-SPOON SAMPLER 

P J X T J STANDARD PENETRATION TtlJT 

1 I UNDISTURBED SAMPLE 

, WATER TABLE (S4 HOURS) 

— — WATER TABLE (TIME Of BORINO) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. fT.) 

ROBERTS/SCHORNICK 
Si ASSOCIATES. INC. 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-90 (MW-64) 

DATE DRILLED 8/5-10/81 

ORILLINC METHOD AIR ROTARY 

DRILLED BY 

LOGQCD BY 

BOYLES BROTHERS 

DHC WEP 

CHECKED BY^ 

DRAWN BY: 

_BJS_ 

mmm. PACE 3 OP 6 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

105' 

110 

112.0-

115 

120 

125 

130 

132.0-

35 

40' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; 37)6.1 
OOLOMITE: FRACTURI1) WITH CALCtTE IN-flLUNC 
104-108' 

MINOR 10 YR 4/1, D'RK CRAY, SANDY DOLOMITE 
INTERBEDS 108.0-11110' 

OOLOMITIC LIMESTONE; 10 YR 7/2, UCHT CRAY, 
VERY HARO. DRY. INTCRBED OF VERY FINE GRAIN 
OOLOMITE, 10 YR S/l, CRAY, PACKSTONE 

MINOR IRON PYRITE 

10 YR 7/3, \ERY PALE BROWN ANO 10 YR 5/1. 
CRAY, AFTER 120.0' 

UMESTONE: 5 YR 77l, PINK, 10 YR 8/2, HARD, 
DRY, WiTH 10 YR 7 A VERY FINE GRAIN SAND
STONE INTERBED 

71 
O 

« p 

o < 
IA o 

Q 
LU t/> 

£ % 
DOLOMITE 

DOLOMITE 

UMESTONE 

DOLOMITE UMESTOYE: 10 YR 5/2, DRY, HARD DOLOMITE 

SANOSTONE; '£RY FINE GRAIN, 10 YR S/2, 
CRAYISH BROW, MAPI), DRY, WELL CEMENTED, 

MODERATELY HARD. POORLY CEMENTED AND 
MOIST AFTER 136.0' 

SANDSTONE 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABL£ (24 HOURS) 

v 
x 
a. 
< 
at 
C3 

zzz: 

OVM SOU. OAS 

PPM X 43.2 

2 f « » 10 12 14 IS 1B 

/ 

\ 

\ 

/ 

- W A T E R TABLE (TIME OF BORINS) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR! NO RECOVERY 
NS; NOT SAMPLED 

ROBERTS/SCHORNICK 
it ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANT? 

SAMPLE 

54 

SS 

56 

S0.1 CC 

20.5 

•9.6 

57 

58 

60 

62 

63 

64 

66 

93.0 

97.0 

GC 

CC 

CC 

27.0 

24.0 

55,0 

2310 

2S2.0 

««.o 

44,0 

25.0 

67 

88 

89 

70 

20.0 

36.D 

37.0 

J9.I 

CC 

CC 

cc 

cc 

196.0 

1060 

110,0 

112.0 

REMARKS 

IAOKOROUND 

OVM MAHNO; 

SOIL PPM 

AlRi PPM 

114.0 

116-0 

12O.0 

122.0 

124,0 

CC 

CC 

GC 

CC 

OC 

QC 

126.0 

1260 

130.0 

1320 

136.0 

1JB.0 

' 105" 

110 — 

115 

120« 

125' 

130 — 

135 

140 — 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER RH-90 (MW-64) 

OATE DRILLED 8/5-10/81 

DRILLING METHOD AIR ROTARY 

DRILLED BY 

LOGGED BY 

BOYLES BROTHERS 

DHC, WEP 
CHECKED BY_ 

DRAWN BY! PAOE 4 Of 6 

i n i n m i i H i 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

fFEET) 

HO 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: JilW.2 

1*4.0 

145 ~ 

146.0 

150 " 

131.0 

155 

V- 1 - 0 ' 

160 

165 

1 7 0 

1 7 5 -

SANDSTONE: CONTINUED FROM PREVIOUS PAGE 

FTEU 
ISH BROWN, HARD. SUBTLY MOIST, CARBONATE 
CEMENT 

DOLOMITIC UMESTONE: "2,5 T 6/2, UCHT BROWNISH 
GRAY, HARD, CRY 

SANDSTONE: VtRY FINE GRAIN, 10 YR 7 A VERY 
PALE BROWN CARBONATE CEMENT, HARO, SUCHTLY 
MOIST 

DOLOMITIC UMLSTOWE: 10 YR 5/2. GRAYISH BROWN, 
HARD, ORY, MINOR IN1KRBE0S Of 10 YR 7/3, SANO 
STONE 

10 YR 6/2, UCHT BIOWNISM CRAY, FRACTURED 
WITH CALCm, CHLOMTE, ANO IRON OXIDE, 
FRACTURE FILL SATURATION AFTER 172.0' 

I SPUT-SPOON SAMPLER 

1 X 1 STANDARD PENETRATION TEST 

I 1 UNDISTURBED SAMPLE 

. , WATER TABLE (24 HOURS) 

Z 

V < 
LO CJ 

a 5 
Ld V) 

rz w 
z 5 
3 CJ SANDSTONE 

SANDSTONE 

D0L0UIT1C 
UMESTONE 

O 
O 
_ i 

o 
I 

< 
oc 
o 

OVM SOL OAS 

PPM X _43jL 

i l l 1 ID ] j H 11 IS 

SANDSTONE 

DOLOMITIC 
UMESTONE 

nz 

• y WATER TABLE (TIME OF BORINO) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NRi NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
it ASSOCIATES, INC, 
ENVtRO 

NORM, 

TANTS 

73072 

SAMPLE 

71 

101.7 

64.9 

73 

74 

75 

35.9 

CC 

GC 

CC 

30.S 

78 

77 

78 

79 

80 

16.6 

17.S 

40.9 

ICS 

142.0 

144.0 

146.0 

REMARKS 

SACKQROUND 

OVM RCADOM: 

Sotu PPM 

AIR: _ , PPM 

CC 

CC 

OC 

CC 

CC 

127 

9.2 

4.6 

62 

63 

84 

65 

86 

87 

86 

10.J 

12.4 

27.0 

42,0 

S6.0 

10,0 

310" 

CC 

CC 

CC 

CC 

CC 

GC 

CC 

CC 

148.0 

1S0.O 

152.0 

154.0 

156.0 

156,0 

160.0 

162.0 

1110. 

166.0 

168.0 

170.0 

1720 

GC 

CC 

174,0 

140 

145' 

150 ' 

155 

160 — 

165' 

170 

175' 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-90 (MW-64) 

DATE DRILLED B/5-10/81 

DRILLING METHOO AIR ROTARY 

DRILLED BY BOYLES BROTHERS 

LOGGED BY DHĈ  WEP 

CHECKED BY BJS 
DRAWN BY: HjAR PACE 5 OP 



BORING RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

175-

1 8 0 — 

185-

19C 

200-

2051— 

210-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3/96.2 

AFTER 192.0', PREDC* INAIELY 10 YR 7/3, VERY 
RALE BROWN ANO 10 "R 5/1, GRAY, SATURATED 

T-O. :oo.a 

GROUNDWATER ENCOUK7ERE0 AT 172 0' 

24 HOURS GROUNDWATER AT 167,30 

Z 

o 

CO <J 

s § 
z 
3 

OOLOMITIC 
UMESTONE 

L - ^ - H SPUT-SPOON SAMPLER 

C j X I l STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

WATER TABLE I U HOURS) 

o 

o 
i 
< or 
L5 

OVM SOIL OAS 

PPM X J H . 

I * t t lf l 12 IA IS IS 

3 

— — WATER TABLE (TIME OF BORINC) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/80. FT.) 

NR: NO RECOVERY 

N$! NOT SAMPI tO 

ROBERTS/SCHORNICK 
A.ASSOCIATES, INC. 

SAMPLE 

1 

89 

90 

92 

93 

94 

95 

98 

33.0 

13.S 

e.o 

2.0 

12.0 

U.8 

CC 

0C 

GC 

GC 

CC 

176.0 

176,0 

14M 

BACKOBOUNO 

OVM READINC: 

SOIL PPM 

AIR: - . PPM 

164.0 

CC 

S.7 

9.0 

97 

96 

99 

100 

3.8 

3.1 

6.4 

9.0 

OC 

GC 

CC 

QC 

CC 

CC 

166.0 

168.0 

190.0 

122,0. 

196.0 

200.0 

JOB NAME/NUMBER MARATHON/Ol 089. OJ 

BORING NUMBER BH-90 (MW-64) 

OATE DRILLED 8/5-10/91 

DRILLING METHOD AIR ROTARY 

DRILLED BY 

LOGGED BY 

BOYLES BROTHERS 

DHC. WEP 

CHECKED BY. 
DRAWN BY! 

BJS 

PAOE I » 6 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

mm 

4.0-

10 

12.0-

15 

20' 

25' 

28.0-

30 

UTHOL0GIG DESCRIPTION 

CR0UN0 SURFA(E 31784.0 
SANOY SH-TY 1.0AM; 10 YS S/8, YELLOWISH 
BROWN, DRY 

SI 5 

Z ZJ 

3 U 

CHERTY OOLOUITti: UMESTONE: 10 YR 8/2, LICHT 
BROWNISH CRAY, INTERBEDOEO WIW CLAYEY 
SILTSTONE 10 YR 6/6, UCHT BROWNISH YELLOW. 
DRY 

CHERTY COLOUm: UMESTONE: 10 YR 5/3, 
BROWN, ttlTERBECDEO WITH SILTSTONE. 10 YR 
6/6, UCHT BROWNISH YELLOW DRY 

CHERTY COLOUIHC UUESTONE: 10 YR5/27 
SRAYISH UROVIN ANO CHERT, 10 YR 6/+, 
BROWNISH YQLO'.I, DRY 

CHERTY OOLOMITti 10 YR 6/1, GRAY AND CHERT, 
5 YR 7/3, PINK, DRY 

DOLOMITE: 10 YIW/l , UCHT CRAY, VERY HARD, 
DRY 

1 ^ - 1 EfUt-«POM tAMPLIR 

C x 3 tTAMMM) PCMCTHATION IWf 

WATER TABLE Ct4 HOURS} 

ML 

CHERTY 
OOLOMITIC 
UMESTONE 

£ S 2 
-3| IL 

CHERTY 
DOLOMITIC 
UUESTONE 

CHERTY 
DOLOMITIC 
UMESTONE 

CHERTY 
DOLOMITE 

OOLOMITE 

o 

s I ' I I 

3 

-ZL.: 
ZLZZS 

. 2 : 

z: 

z: J 

7 

WATER TAM (IMC OF WORMS) 

L LABORATORY TEST LOCATION 

•+• fTMrmoMrm CTONR/M rx) 
Mb NO RECOVERY 
N» NOT SAMPLES 

ROBERTS/SCHORNICK 
ft ASSOCIATES. INC. 

10 IS 14 11 LB 

SAMPLE 

12 

13 

14 

15 

16 

17 

IB 

3.0 

2.0 

1.0 

2.0 

1.0 

4.0 

2.0 

o.o 

0.0 

1.0 

0.0 

7.9 

8.8 

91.3 

22.4 

9.8 

9.8 

4.6 

CC 

CC 

GC 

CC 

CC 

CC 

CC 

cc 

GC 

CC 

GC 

GC 

CC 

OC 

GC 

CC 

GC 

GC 

2.0 

il 

e.o 

60 

12.0 

14.0 

160 

18.0 

ISA 

2Z0 

24.0 

26.0 

M. 

30.0 

Jiff 

34.0 

REMARKS 

AM 3,0 ,- PTM 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-Q1 (MW-66) 

8/7-6/91 M I C DRILLED 

omujNO urrnco AI« ROTARY, DOWNHOLE HAMMER 
DRUED BY BOYLES BROTHERS 

LOOTED BY _ 

CHOKED BY~ 

DRAWN Brft 

PHC/JMB 

.tm. 



BORING RECORD 
GEOLOG. 
UNIT 

DEPTH 

35-

40' 

42.5 

44.0-

45 — 

50-

54,0-

55 — 

UTHOLOGIC DESCRIPTION 

GROUND SURFACE: ' ,784.0 
DOLOMITE: 10 Tfi 7/1, UUHT CRAY. VtRY HARD, 
DRY 

SANDSTONE: !i YS' « A REDDISH BROWN, VERY 
FINE GRAIN, SOT', MOST TO WET 

CHERTY DOLCU/Tli DOLOMITE 10 YR 5/2, GRAYlSV 
BROWN, CHERT t 10 YR 5/5, YELLOWISH BROWN, 
HARD, CHERT EXHIBITS CONCHOOAL FRACTURING. 
DOLOMITE- UICR(>CRYSTALUNE 

T.D. 54.0' 

O 
F 

<5 
CL 

DOLOMITE 

ZZ 

SANDSTONE 

DOLOMITE 

eo— 

05 

-70-

2 
X 

ZZZ 

zzz 
zz 

zz: 

zzz 

zzz 

zzz 

\ 

< 

\ 

OVM BOB, MB 

mi x JJL. 
it 1| 1,4 ll M 

I "I BMIT-BMCM BAMPLIR 

I "1 UNDBtTLMHCO BAMMl 

" W m TABU (M HOMB) 

~ - J ™ ~ *A1HI TABLE (TME Cf BORM) 

L LABORATORY TOT LOOABOM 

+ WMBB1EW (TOMl/Wa FT.) 

NHi MO RBBOVBJIY 
Mtl NOT 6AMWJB 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

SAMPLE 

18 

20 

IT 

23 

24 

25 

26 

27 

3.5 

0,1 

5.7 

7.2 

4.6 

3.5 

17.6 

5.3 

212 

CC 

CC 

cc 

GC 

CC 

OC 

GC 

OC 

cc 

36,0 

360 

40.0 

42.0 

46,0 

46.0 

5O.0 

52.0 

540 

REMARKS 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER RR-Oi (MW-BSi 

DATE MILLED 8/7-6/61 
OASLLMG METHOD AIR ROTARY, DOWNHOLE HAMMER 

CtfttJJED BY BOYLES BROTHERS 

BY DHC/JMB 

CHECKED BY_ 

DRAWN BY! 



APPENDIX G 

Monitor Well Diagrams 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

Start 13:38 
Stop: H:30 

GROUND SURFACE: 3791.4 
CLAYEY SILT: BROWN, 7.5 YR , DRY FROU 0.0 TO 
9.0', LOW TO UED. PLASTICITY. VERY FINE QUARTZ 
60S SILT, 405! CLAY 

MOIST BELOW 9.0' 

13.5 

15 

20-

25-

30 

35-

SANDY GRAVEL DARK GRAY, 10 YR 5/1, COARSE 
GRAVEL FINE GRAIN, SATURATED, QUARTZ, ROUND 
TO SUBANGULAR, POORLY SORTED, STRONG ODOR 

A 
, DOLOMITE LIGHT GRAYISH BROV/N, 10 YR 5/2, 
\MASSIVE 
AUGER REFUSAL 15.1' 

O 

UJ LO 

i s 
ZD O 

ML 

GW 

O 
O 

O 
X a. < cc o 

\ 

\ 

\ 

p a£a 

y 2 
Q. CC 

CO ±. 

u 
ZD 
< 
> 

NS 

JIB. 
NS 

NS 

1.1, 

SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNOISTURBED SAMPLE 

—ZZ=T~ WATER TABLE (24 HOURS) 

- — WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMA^ OKLAHOMA 73072 

321-3899 

WELL COMPLETION DETAIL 

14.00 
14.32 
15.10 

7-3/8" 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3792.5 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2 PVC RISER 

SODIUM BENTONITE 
PELLETS 

.010 SLOT PVC SCREEN 

8 - 20 SIUCA SAND PACK 

10 

SUUP 

15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-1 (BH-14) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

4/25/91 

HSA 

SHB 

MJL 

BJS 

_SAg_ PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.0-

7.3 

13.9 —= 

15 

20 ' 

25 • 

30 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3786.9 

CLAYEY SILT: 107. CLAY. 90% SILT, LOW PLAST., 
7.5 YR 6/4. UGHT BROWN. DRY. MASSIVE 

SANDY CLAYEY SILT: 10% SANO, 10% CLAY, 80% 
SILT. VERY FINE GRAIN SIUCA SAND. LOW PLAST., 
7.5 YR 7/2. PINKISH GRAY. DRY 

COBBLEY SILT: ABUNDANT DOLOMITE COBBLES, 
MINOR SUBROUNDED DOLOMITE GRAVEL UNCON-
SOUDATED. DRY, 5 YR 7/1, UGHT GRAY 

AUGER REFUSAL 13.9 

NO GROUNDWATER ENCOUNTERED 

2 
O 

0 < 
GO O 

Q t 
Ul 00 

1 < 
ZD O 

GM 

o 
o 

u 
X 

< 
cc 
o 

CL CC 

<\i 
oo S NS 

NS 

NS 

NS 

0.3 

0.9 

SPUT-SPOON SAMPLER 

STANDARO PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

~ - r S - ~ WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

MPS) 321-3895 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 

WEEP HOLE 

3788.72 

13.52 
13.70 
13.90 

^ CONCRETE PAD 
• CEMENT BENTONITE 

GROUT MIX 

• SODIUM BENTONITE 
PELLETS 

• 2" PVC RISER 

.010 SLOT PVC SCREEN 

• 8 - 2 0 SIUCA SAND PACK 

10 

• SUMP 

7 - 3 / 8 ' 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-2 (BH-23) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/2/91 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3755.4 
SANDY CLAYEY SILT: 107. SAND, 107. CLAY, 80% 
SILT, VERY FINE GRAIN SAND, MINOR DOLOMITE 
GRAVEL. 10 YR 6/4, LIGHT YELLOWISH BROWN, 
DRY, UNCONSOLIDATED 

10 
10.8. 

15 15.3 

20 ' 

25 

COBBLEY SILT: 10 YR 7/3, VERY PALE BROWN, 
DOLOMITE COBBLES, DRY, UNCONSOLIDATED, 
MINOR DOLOMITE GRAVEL > 0.1' DIAMETER 

SANDY DOLOMITE VERY FINE GRAIN SAND, 
\YR 6/3. PALE BROWN VERY HARD, DRY 

AUGER REFUSAL 15.3' 

NO GROUNDWATER ENCOUNTERED 

BOREHOLE OVM: 0.0 PPM 

30 

3 5 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
CO o 

£ CO 
CO 
< 
_ l 
o 

ML 

O 
O 
_ l 

o 
X 
CL 
< 
cc 
o 

\ 

GM 

DOLOMITE 

V 

CL CC 

< K 

CO 

NS 

NS 

2 1 

m 
NS 

NS 

NS 

• =~Z-~ WATER TABLE (TIME OF BORINC) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tt ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

1*0!" 32I-3B95 

WELL COMPLETION DETAIL 

LJ 
ZD 

< 
> 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3787.50 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 
2" PVC RISER 
SODIUM BENTONITE 
PELLETS 

010 SLOT PVC SCREEN 

8 - 2 0 SILICA SAND PACK 

SUMP 

15' 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-3 (BH-24) 

DATE DRILLED 5/2/91 

DRILLING METHOD HSA 

DRILLED BY SHB 

LOGGED BY WEP 

CHECKED BY BJS 

DRAWN BY: SAR PACE 



WELL COMPLETION RECORD 

9 

<1! 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

2.0-

10 

15 

16.8 
16.9—* 

20 ' 

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3784.1 
SANDY CLAYEY SILT: VERY FINE GRAIN SAND, 10% 
SAND. 10% CLAY. 80% SILT. LOW PLAST., 10 YR 
6/4. UCHT YELLOWISH BROWN, DRY, UNCONSOU 

. DATED. MINOR SUBRND. DOLOMITE GRAVEL 
COBBLEY SILT: DOLOMITE. COBBLES. 10 YR 7/2. 
LIGHT GRAY. DRY. UNCONSOLIDATED. ABUNDANT 
GRAVEL TO 0.15' DIAMETER 

SANDSTONE: VERY FINE GRAIN QUARTZ, 10 YR 
7/2. UGHT GRAY, DRY, HARD. WEAK CEMENTA-

\T10N. FRIABLE 

AUGER REFUSAL 16.9' 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 0.0 PPM 
AUGER REFUSAL 16.9' 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 0.0 PPM 

X 
O 

O < 
oo o 
Ld 00 

I < Z _J 
D O 

GM 

o 

SANDSTONE; 

O 
O 

X 
Cu < 
CC 
o 

6 

y2 
CL CC 

oo £ 

NS 

NR 

NS 

Ni 

NS 

NR 
NS 

NS 

\ ^ - ^ \ SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

| | UNOISTURBED SAMPLE 

X X - WATER TABLE (24 HOURS) 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74051371-3895 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASINC DATUM: 3785.E 

WEEP HOLE 

6.87 

16.61 
16.90 

CONCRETE PAO 
CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 
- PELLETS 

2" PVC RISER 

.010 SLOT PVC SCREEN 

10 

8 - 2 0 SIUCA SAND PACK 

15 

• SUMP 
7-3/8" 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-4 (BH-26) 

DATE DRILLED 5/3/91 - 5/4/91 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SBH 

WEP 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

3.7 

11.2" 

15 

20" 

25 " 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3799.8 
SANDY SILT: 20% VERY FINE GRAIN SAND. 80% 
SILT, NO PLAST., 10 YR 7/3, VERY PALE BROWN, 
DRY, UNONSOUDATED 

SILTY SANDSTONE VERY FINE GRAIN QUARTZ, 
10 YR 8/2, WHITE, DRY, WEAKLY CEMENTED, 
FRIABLE 

MOIST AT 8.0', 2.5 Y 7/4, PALE YELLOW, 

VERY MOIST AT 9.0' 

AFTER 11.0', VERY HARD 

AUGER REFUSAL 11.2' 
NO GROUNDWATER ENCOUNTERED 
BOREHOLE OVM: 8 PPM 

Z 
o 

=! F 
o < 
GO <J 

Q 5 
Ld GO 

! < 
ZD O 

SM 

SILTY 
SANDSTONE 

X 
CL 
< 
(X 

0_ cc 

GO £ 

NS 

NS 

NS 

0.6 

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2+ HOURS) 

WATER TABLE (TIME OF SORING) 

| LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

7 AMY — UnSl 371-3B9S 

WELL COMPLETION DETAIL 

6.29 

10.87 
11.06 

7-3/8' 

3801.7 

2 PVC RISER 
SODIUM BENTONITE 
PaiXTS 

.010 SLOT PVC SCREEN 
8 - 2 0 SILICA SAND PACK 

10 

• SUMP 

15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER MWS (BH-28) 

5/5/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SBH 

WEP 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR 1 OF 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

10 

12.3 

15 

20-

25 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; 3783.2 
COBBLEY SILT: DOLOMITE COBBLES TO 1.5' DIA
METER, 10 YR 5/3, 8R0WN, DRY, UNCONSOLI
DATED 

AFTER 0.9', 10 YR 8/2, WHITE, ABUNDANT SUB-
RND. DOLOMITE GRAVEL 

AUGER. REFUSAL 12.3' 

NO GROUNDWATER ENCOUNTERED 

O 
d F 
O < 
c/i o 
Q t 
UJ 00 

1< 
X U 

CM 

O 
O 
_J 

o 
X 
a 
< 
cc 
o 

0. oc 
< 
CO 

NS 

NS 

NS 

HS1 

NS 

1.1, 

0.7 

oT 

\ ^ - ~ \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ X X - ~ WATER TABLE (24 HOURS) 

- _ X ~ WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

J700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

«i-aa« 

< 
> 

WELL COMPLETION DETAIL 

7-3/8" 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3785.17 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 
SODIUM BENTONITE 
PELLETS 

.010 SLOT PVC SCREEN 
8 - 2 0 SILICA SAND PACK 

10 

SUMP 

15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/90129 

BORING NUMBER MW-6 (BH-29) 

5/5/91 DATE DRILLED 

DRILLING METHOO HSA 

DRILLED BY _ 

LOGGED BY 

SBH 

WEP 
CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

OEPTH 

(FEET) 

10 

13.5 

15 
15.5 

16.3" 

20" 

25 • 

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 8:10 
Stop: 10:50 

GROUND SURFACE: 3783.5 
BOULDERY C0B8LEY SILT: BROWN, 7.5 YR 5/6. 
DRY, UNCONSOLIDATED, COBBLES/BOULDERS 
FROM 5 CM TO 1 M, VERY FINE QUARTZ, 
GRAVELLY, WELL ROUNDED PEBBLES 

SILTY CLAY: BROWN, 10 YR 5/6, VERY FINE 
QUARTZ, LOW PLASTICITY, DRY, MED. COMPACTED, 
ABUNDANT CALICHE AND ROOT CHANNELS, 607. 
CLAY, 407. SILT, WEATHERED AT CONTACT, 

\CAUCHE CEMENTED / 
DOLOMITE: UGHT GRAYISH BROWN, 10 YR 5/2, 
VERY HARD, SANDY, MASSIVE 

AUGER REFUSAL AT 16.3' 

GROUNDWATER NOT OBSERVED DURING DRILUNG 

V / 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3784.56 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 
SODIUM BENTONITE 
PELLETS 

.010 SLOT PVC SCREEN 

10 
8 - 2 0 SIUCA SAND PACK 

15 

SUMP 

20 — 

25 

30 

I " \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

-rZZZZ— WATER TABLE (24 HOURS) 

- r ~ - WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
N» NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

" M l 321-38915 

35 — 

JOB NAM E/NUMBER MARATHON/91029 

BORING NUMBER MW-7 (BH-30) 
5/6/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MX 
CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



# 

# 

WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

15 
15.3 

20 ' 

25 

30 

35-

LITHOLOGIC DESCRIPTION 

Start 15:05 
Stop: 17:40 

GROUND SURFACE: 3792.8 
BOULDERY COBBLEY SILT: BROWN. 10 YR 5/6, 
DRY, VERY LOW PLASTICITY, UNCONSOLIDATED, 
GRAVELLY. COBBLES/BOULDERS ROM 5 CM TO 
1 M, ROUNDED 

AUGER REFUSAL AT 15.3 

GROUNDWATER NOT OBSERVED DURING DRILUNG 

o 
=! i= 
o < 
CO o 

a i 
UJ CO 

15 
GM 

O 
O 

O 
X 
Q_ 
< 
CC 

o 

2 iE7 

W / 

NS 

NS 

BS. 

7 
NS 

tt 
NS 

2=CU 

car 

\ ^ - ^ ~ \ SPUT-SPOON SAMPLER 

I X l STANDARO PENETRATION TEST 

I | UNDISTURBED SAMPLE 

— X X T - WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

frMlK1-«8g 

< 
> 

WELL COMPLETION DETAIL 

14.73 
15.03 

7-3/8' 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3795.04 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
CROUT MIX 
2" PVC RISER 
SODIUM BENTONITE 
PELLETS 

.010 SLOT PVC SCREEN 

• 8 - 2 0 SIUCA SAND PACK 10 

• SUMP 15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-8 (BH-31) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

/SL 
HSA 

SUB 

MA 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

9.5 
10 

12.0-

15 

20" 

25-

30 ' 

35-

LITHOLOGIC DESCRIPTION 

Start 8:45 
Stop: 10:08 

GROUND SURFACE 3805.6 
CLAYEY 3LT: DARK BROWN, 7.5 YR 4/2, VERY 
FINE QUARTZ, DRY, VERY LOW PLASTICITY, 
GRAVELLY, 607. SILT, 407. CLAY, CALICHE DE
POSITS 

BOULDERY COBBLEY SILT: BROWN, 7.5 YR 5/2, 
DRY, UNCONSOLIDATED, GRAVELLY, COBBLES/ 
BOULDER FROM 5 CM TO 50 CM, ROUNDED 

SANDSTONE QUARTZ, GRAYISH YELLOW TO 
YELLOWISH GRAY, 5 Y 8/4 TO 7/2, FINE GRAIN, 
WELL SORTED, POORLY CEMENTED, FRIABLE 

AUGER REFUSAL 12.0' 

BOREHOLE REAMED TO 13.90' TO INSTALL 
MONITOR WELL 

GROUNDWATER NOT OBSERVED DURING DRILLING 

O 
=! f= 
o < 
m o 
o E 
Ld 1/1 

£ SS 

ML 

GW 

SANDSTONE 

O 
O 

O 
I 
CL 
< 
cc 
o 

\ 

Ld 
_ ZZ> 
< -i > < cc > 
Ld 

NS 

NR 

NS 

NS 

I „ SPUT-SPOON SAMPLER 

I X | STANDARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

T ~ WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

W ) W-3895 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3807.85 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 
PELLETS 

2" PVC RISER 

11.06 
11.40 
12.0 

8 - 2 0 SIUCA SAND PACK 

.010 SLOT PVC SCREEN 10 

SUMP 

15 

20 — 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW~9 (BH-32) 

DATE DRILLED 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/7/91 

HSA 

SHB 

MX 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 
LITHOLOGIC DESCRIPTION 

V- 1! 0 ' 

5 5*-

10 

12.6 

13.5 

15 

16.6 

20-

25 

Start 13:00 
Stop: 14:44 

GROUND SURFACE 3788.7 

30 

CLAYEY SILT: YELLOWISH BROWN. 10 YR 5/4, 
DRY. VERY LOW PLASTICITY, VERY FINE QUARTZ, 
CAUCHE DEPOSITS. 60S SILT. 407. CLAY 

SILTY CLAY: DARK BROWN, 10 YR 4/3, VERY 
FINE QUARTZ. LOW PLASTICITY. MOD. COMPACTED, 

MOIST B10W 9.5, LOW PLASTICITY 

BOULDERY COBBLEY GRAVEL: UGHT GRAYISH 
BROWN, 10 YR 5/2 TO 6/2, ROUND, CAUCHE 

.CEMENTED, HARD , 
CLAYEY SAND: SANDY CLAY, BROWN, 10 YR 5/3. 
QUARTZ. FINE GRAIN, WELL SORTED, SATURATED, 
MED. PLASTICITY, STRONG HYDROCARBON ODOR 

AUGER REFUSAL AT 16.6' 

BOREHOLE REEMED 10 INCHES TO A DEPTH OF 
17.01', 5/8/91 

3 5 -
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3790.78 

WEEP HOLE 
0 -

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4 PVC RISER 
SODIUM BENTONITE 
PELLETS 

5 -

.010 SLOT PVC SCREEN 

10 -
— 8 - 2 0 SIUCA SAND PACK 

15 -

SUMP 

20 -

25 

30 -

— W A T E R TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

TtMT«i-ww 

35 -

JOB NAME/NUMBER MARATHON/9 J 029 

BORING NUMBER MW-10 (BH-33) 

5/7/91 DATE DRILLED 

DRILLING METHOD HSA 

ORILLED BY _ 

LOGGED BY 

SHB 

MJL 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.5 

7.5 

10 

15 

20-

22.2 — 
22.5 

25-

30 

LITHOLOGIC DESCRIPTION 

Start: 14:23 
Stop: 16:40 

GROUND SURFACE: 3804.8 
CLAYEY SILT: YELLOWISH BROWN, 10 YR 5/4, 
DRY, UNCONSOLIDATED, VERY LOW PLASTICITY, 
VERY FINE QUARTZ, 70S SILT. 30X CLAY 

GRAVELLY COBBLEY SILT: GRAYISH BROWN, 10 
YR 5/2, VERY FINE QUARTZ. POORLY SORTED, 
ANGULAR, ABUNDANT, K-FLLDSPARS/TJIOTITE. 
MOD. COMPACTED, STRUCTURELESS, CoCo3 
CEMENTED 

COBBLEY BOULDERY SILT: GRAYISH BROWN, 10 YR 
5/2, POORLY SORTED, COBBLES/BOULDERS FROM 
5 CM TO 1 M, ROUND. DOLOMITE 

HYDROCARBON ODOR BaOW 18.01. MOIST 

HYDROCARBON SATURATED AT CONTACT 
SANDSTONE: LIGHT OUVE GRAY, 5 Y 6/2, QUAR 
, FINE GRAIN, WELL SORTED, MICACEOUS, 
F̂RIABLE, NOCALCAREOUS 

AUGER REFUSAL AT 2Z5' 

BOREHOLE REMMED TO 22.82' 

3 5 -
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WELL COMPLETION DETAIL 

— ^ - WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
St ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

"4051 321-3895 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3806.96 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

SODIUM BENTONITE 
PELLETS 

5 -

10 

.010 SLOT PVC SCREEN -] 5 

8 - 2 0 SIUCA SAND PACK 

20 -

SUMP 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-11 (BH-34) 

5/8/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

SHB 

MJL 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

4.0-

10 

15 

LITHOLOGIC DESCRIPTION WELL COMPLETION DETAIL 

Start 14:30 
Stop: 17:35 

GROUND SURFACE: 3807.9 
CLAYEY SILT: UGHT YELLOWISH BROWN, 10 YR 
S/4, DRY, VERY FINE OUARTZ, UNCONSOLIDATED, 
6Q2S1LT, 40X CLAY, CALICHE DEPOSITS 

BOULDER COBBLEY SILT: LIGHT GRAYISH BROWN 
10 YR 6/2, POORLY SORTED. GRAVELLY, COBBLES 
BOULDERS FROM 5 CM TO 1 M, ROUND 

20 ' 

23.0-
23.3 

25 

30 

35 ' 

CLAYEY BaOW 19.5", SANDY, QUARTZ, MED. 
GRAIN, MOIST, MET). PLASTICITY, STRONG 
HYDROCARBON ODOR 

SANDSTONE; LIGHT OUVE GRAY, 5 Y 6/7, QUAR 
ORE FINE GRAIN, POORLY CEMENTED, NON-
CALCAREOUS, FRIABLE, MICACEOUS 

BORING TERMINATED 23.3' ' 

GROUNDWATER MOT OBSERVED DURING DRILUNG 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3809.86 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
CROUT MIX 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

15 
.010 SLOT PVC SCREEN 

8 - 2 0 SIUCA SAND PACK 

20 

SUMP 

25 — 

30 

I SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

I | UNDISTURBED SAMPLE 

~ ~ W A T E R TABLE (24 HOURS) 

~ - r j T ~ WATER TABLE (TIME Of BORINC) 

[_ LABORATORY TEST LOCATION 

- f PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Tt«i Mi-auM 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-12 (BH-35) 

5/10/91 OATE DRILLED 

DRILUNG METHOD HSA 

DRILLED BY 

LOGGED BY 
SUB 
MJL 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

7.2 

10 

12.5 

13.5 

15 — 

17.5 

19.7" 

20 — 

25 

30 

LITHOLOGIC DESCRIPTION WELL COMPLETION DETAIL 

Stort 13:10 
Stop: 15:00 

GROUNO SURFACE: 3799.5 
CLAYEY SILT: YELLOWISH BROWN. 10 YR 5/4, 
VERY FINE OUARTZ, DRY, VERY LOW PLASTICITY, 
70% SILT, 307. CLAY 

BOULDERY COBBLEY SILT: GRAVEL, LIGHT GRAYISH 
BROWN, 10 YR 6/2, POORLY SORTED, COBBLES/ 
BOULDERS FROM 5 CM TO 1 M., ROUND 

SANDY GRAVELLY CLAY: BROWN, 7.5 YR 5 /4 , 
MOIST, MED. PLASTICITY, FINE GRAIN QUARTZ, 
FIRM, OCCASIONAL LARGE GRAVEL, 607. CLAY, 
40% SAND, CALICHE DEPOSITS 
BOULDERY COBBLEY SILT: GRAVELLY, UGHT 
GRAYISH BROWN, 10 YR 6 /2 , POORLY SORTED, 
COBBLES /BOULDERS FROM S CM TO 1 M, ROUND 

GRAVEL GRAY. 10 YR 5/1, MOD. WELL SORTED, 
ANGULAR, PEBBLES 5-10 MM, HYDROCARBON 
SATURATED 
SANDSTONE: PALE OUVE, 5 Y 6/4, FINE GRAIN, 

. WELL SORTED, POORLY CEMENTED, FRIABLE, 
\ NONCALCAREOUS. MICACIOUS 

BORING TERMINATED AT 19.7" 

NO GROUNDWATER ENCOUNTERED DURING DRILUNG 

35 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3801.58 

/T^fayWEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

.010 SLOT PVC SCREEN 

8 - 2 0 SIUCA SAND PACK 

13 

SUMP 20 

25 

30 

" " - X X " WATER TABLE (TIME OF BORINO) 

| _ LABORATORY TEST LOCATION 

-f - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
St ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-13 (BH-36) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5/10/91 

HSA 

SHB 

MX 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

# 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

7.3 

10 

15 

17.2" 

2% .0.5 

22.1" 

25 

30 

LITHOLOGIC DESCRIPTION 

Stat 07:40 
Stop: 10:00 

GROUND SURFACE: 3801.4 
CLAYEY SILT: BROWN, 7.5 YR 5/4. DRY, YERY 
LOW PLASTICITY, CAUCHI DEPOSITS, VERY FINE 
OUARTZ, 70X SILT. 307, CLAY 

BOULDER COBBLEY SILT: UCHT BROWNISH GRAY, 
10 YR 6/2, GRAVELLY, POORLY SORTED, 
COBBLES/BOULDERS FROM 5 CM TO 50 CM., 

ABUNDANT GRAVEL FROM 12.0-14.0', PEBBLES 
FROM 1.0 CM TO 3.0 CM 

CLAYEY FROM 14.0-14.5', SANDY, MOIST, MED. 
GRAIN QUARTZ, MED. PLASTICITY 
BOULDERS > IM BELOW 14.5' 

GRAVEL GRAY TO GRAYISH BROWN, 10 YR 5/1 
TO 5/2, MODERATLY SORTED, VERY COARSE 
GRAIN QUARTZ, PEBBLES 0.5 TO 1.0 CM, RND 
TO SUBRND., COBBLEY, HYDROCARBON SATURATED 
CLAYEY BaOW 17.0' 

SANDSTONE: BROWN, 10 YR 5/3, FINE GRAIN, 
QUARTZ ORE, WELL SORT, POORLY CEMENTED, 
FRIABLE 

BORING TERMINATED AT 22.0' 

BOREHOLE REEMED TO 10" 

35 1 

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

z 
o 

=! F 
o < 
oo o 
a ± 
Ld 00 00 

< 

o 

ML 

GM 

GP 

SANDSTONE 

O 
O 
_ l 

o 
X 
CL 
< 
cn 
o 

\ \ 

Is! 

CL cn 

< £ 
00 £ 

Ld 
X 

< 
> 

2 137 

!-' NR. 

NS 

7 
NS 

NS 

NS 
OA 

NS 

NS 

1.1, 

0.8 

BJL 

~-^Z~~ WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Se ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3803.61 

WEEP HOLE 

11.97 

21.42 
22.42 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4 PVC RISER 

SODIUM BENTONITE 
" PELLETS 

10 

.010 SLOT PVC SCREEN 

15 
• 8 - 2 0 SIUCA SAND PACK 

20 

- SUMP 

10-5/8' 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-14 (BH-37) 

5/11/91 DATE DRILLED 

DRILLING METHOD HSA 

ORILLED BY SHB 

LOGGED BY MX 

CHECKED BY_ 

DRAWN BY: 

BJS 

_SAR_ PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

iFEEJi 

6.5 

10 

LITHOLOGIC DESCRIPTION 

Stort 15:45 
Stop: 17:00 

GROUND SURFACE: 3801.5 
CLAYEY SILT: UGHT YELLOWISH BROWN, 10 YR 
6/4, VERY FINE QUARTZ, DRY, LOW PLASTICITY, 
CAUCHE DEPOSITS, 70S SILT, 30% CLAY 

15 

17.4 

20' 

25-

30 

35-

COBBLEY-BOULDERY SILT: UGHT GRAYISH 
BROWN TO YELLOWISH BROWN, 10 YR 6/2 
TO 6/4, GRAVELLY, POORLY SORTED, COBBLES/ 
BOULDERS FROU 3 CU TO 50 CU, ROUND TO 
SUBROUND 

CLAYEY FROM 9.0' TO 9.8', SANDY, FINE 
TO UEDIUU GRAIN OUARTZ, FIRM, MODERATE 
TO LOW PLASTICITY 

O 
d F 
O < 
LO o 

a E 
UJ LO 

1< 
ZZ> CJ 

ML 

GM 

AUGER REFUSAL AT 17.40 

O 
O 

CJ 
X 
CL 
< 
etc 
o 

\ 

CL Ct 
ZS. LU 

LO 2 

NS 

m. NS 

NR 

Hi 

NR 
NS 

O.^ 

NS 

NR 
NS 

52 

Ld 

zz> 
< 
> 

| ^ - " n CUE CONTINUOUS AUGER SAMPLER 

I X T I STANDARD PENETRATION TEST 

| | UNDISTURBED SAUPLE 

— X X T " WATER TABLE (24 HOURS) 

~ — _ - WATER TABLE (TIME OF BORING) 

l _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7403J3-321-3898 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3803.59 

WEEP HOLE 

7.30 

17.08 
17.38 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

• 4* PVC RISER 
SODIUM BENTONITE 

•PELLETS 
5 -

.020 SLOT PVC SCREEN 10 -

• 8 - 2 0 SIUCA SAND PACK 

15 

• SUMP 
7-3/8" 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-15 (BH-38) 

DATE DRILLED 5/11/91 k 5/12/91 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

MX 

BJS 
SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.5 

5 -

10 

15 

2 0 -
20.5 
21.0 • 

25' 

30 

LITHOLOGIC DESCRIPTION 

Start: 13:15 
Stop: 16.45 

GROUND SURFACE: 3798.4 

O 
=d F 
o < 
CO o 

a tb 
LU LO 

13 
ZD O 

CLAYEY SILT: VERY PALE BROWN TO UGHT 
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% SILT. 35% 
CLAY, 5% GRAVEL 

ML 

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' 

SANDSTONE: LIGHT OUVE GRAY, 5 YR 
6 /2 , QUARTZ, FINE GRAIN, WELL 
SORTED, POORLY CEMENTED, FRIABLE, 
MICACEOUS, CAREOUS 

BORING TERMINATED AT 21.0' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

GM 

SANSTONF 

o 

g 
i 
CL 
< 
cc 
o 

0- cc 
zs. y 
co 2 

NS 

NS 

NS 

NTS" 

-i.J 

NS 

TO" 

~ - r L ~ r WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 MAI 

<-05l 321-3895 

LU 
ZD 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

•CASING DATUM: 3801.04 

h",?v?f?rWEEP HOLE 

19.59 
20.2 

21.0 

-CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4 PVC RISER 

• SODIUM BENTONITE 
PELLETS 

10 

• .020 SLOT PVC SCREEN 

15 -
8 - 2 0 SILICA SAND PACK — 

SUMP 
20-

10-5/8" 

25-

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-16 (BH~39) 

5 /12 /91 

SHB 

DATE DRILLED 

DRILUNG METHOD HSA 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

9.4 

14.0 • 

15 — 

17.7 

20 — 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3797.5 

CLAYEY SANDY SILT: VERY FINE GRAINED 
SAND, 10% CLAY, 10% SAND, a0% 
SILT, UNCONSOLIDATED, DRY. 7.5 YR 
7 /4 PINK 

ABUNDANT COBBLES AFTER 6.0' 

COBBLEY SILTY SAND: 10% COBBLES, 
20% SILT, 70% SAND, VERY FINE 
GRAINED SIUCA SAND, SUGHTLY MOIST, 
7.5 YR 7 / 4 PINK, UNCONSOUDATED, 
DOLOMITE COBBLES 

COBBLEY SANDY SILT: VERY FINE GRAINED 
SAND, SUGHTLY MOIST, 7.5 YR 7 /4 PINK 
UNCONSOLIDATED, DOLOMITE COBBLES 

O 

O < 
00 CJ 

00 
00 
< 

SM 

GM 

O 
O 
_! 
o 
I 
CL 
< 
oc 
o 

\ 
\ 
\ 

is 
•°,=L 
o' |o 

C5 

AUGER REFUSAL AT 17.7' 

GROUNDWATER NOT OBSERVED DURING 
DRILUNG. 

BOREHOLE OVM READING: 19.0 PPM 

25 • 

30 

35 ' 

GM 

CL CC 
Z> UJ 

< £ 00 ± 

NR 

NS 

NR 
KS 

NS 

O I L 

?NS 

•TS, , 

NS 

LJ 

< 
> 

0.5 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 (t«T«1-38?S 

WELL COMPLETION DETAIL 

7.66 

LOCKING S H 
PROTECTOR 

CASING DATUM: 3799.55 

^JoST^r*^ H 0 L E 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

- SODIUM BENTONITE 
PELLETS 

2" PVC RISER 

f- • ) SUMP 

• 8 - 2 0 SIUCA SAND PACK 

10 -

.010 SLOT PVC SCREEN 

it 

15 

7-3/8" 

20-

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-17 (BH-40) 

DATE DRILLED 5 /13 /91 ic 5 / U / 9 1 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

_y_L3.9_ 

6.0 

9.0-

10 

13.4 

15 — 
15.2 

LITHOLOGIC DESCRIPTION 
o 
co 
Q 
Ld 
L_ 

x 
o 
F 
< 

GROUND SURFACE: 3793.5 

CLAYEY SILT: 107. CLAY. 90% SILT. 
LOW PLASTICITY, 10 YR 6/3 PALE 
BROWN, UNCONSOLIDATED, DRY 

GRAVELLY COBBLEY SILT: 10 YR 7 /2 
LT. GRAY, UNCONSOLIDATED, SUBROUNDED 
DOLOMITE GRAVEL AND COBBLES. DRY 

COBBLEY SANDY SILT; VERY FINE GRAIN 
SAND, 10% COBBLES, 20% SAND, 70% 
SILT, SUGHTLY MOIST, 10 YR 7 /2 LT. 
GRAY, UNCONSOUDATED, STRONG CON
DENSATE ODOR 

VERY MOIST AFTER 12.5' 

x> O 

SC 

O 
o 

o 
X 
< 
cc 
o 

\ 

GU 

GM 

— AUGER REFUSAL AT 15.2' 

— GROUNDWATER OBSERVED DURING 
DRILLING. 

20-

25 ' 

30 

35-

D. Ct 
2 Ld 

01 5 

NS 

NS 

2 

NS 

JNR 

NS 

6= 
NS 

Ld 
X 

< 
> 

TXT 

1^, 1 SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

.... WATER TABLE (24 HOURS) 

— W A T E R TABLE (TIME OF BORIN0) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SO, FT.) 

NR; NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

<405l 321-3895 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3795.82 

WEEP HOLE 

14.52 
15.1 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

- SODIUM BENTONITE 
PELLETS 

4" PVC RISER 

o — 

5 -

- 8 - 2 0 SILICA SAND PACK 

10 

.010 SLOT PVC SCREEN 

SUMP 

10-5/8" 
15 ~ 

2 0 -

2 5 -

30 -

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW~18 (BH-41) 

DATE DRILLED 5/1-4/91 

HSA DRILUNG METHOD 

DRILLED BY SHB 

LOGGED BY WEP 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

.5Z-1M-

16.7 

DEPTH 

(FEET) 

6.0 

10 
10.2 

12.3 

15 
14.6 

17.3 

20-

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.4 

CLAYEY SILT: 10% CLAY, 90% SILT, 
10 YR 6/3 PALE BROWN, 
DRY, UNCONSOLIDATED 

SUGHTLY MOIST AFTER 5.0' 

COBBLEY CLAYEY SILT: 10% COBBLES, 
10% CLAY, 80% SILT, 10 YR 6 /3 , 
PALE BROWN, SUGHTLY MOIST, 
UNCONSOUDATED 

COBBLEY SANDY SILT: VERY FINE GRAINEC 
SAND, DOLOMITE COBBLES, 10 YR 7/1 
UGHT GRAY, DRY, UNCONSOUDATED 

COBBLEY CLAYEY SILT: 10 YR 7/1 LT. 
GRAY, DOLOMITE COBBLES, 10 YR 5 /4 
YELLOW BROWN, SILTY CLAY BINDER, 
MOIST, MOD. CONSOUDATED 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, DOLOMITE COBBLES, 10 YR 7/1 
LT. GRAY, SATURATED, STRONG 
CONDENSATE ODOR AT 17.0', SATURATED 
WITH 5 YR 3 /1 VERY DARK GRAY, 
VISCOUS MATERIAL, STRONG CONSENSATE 
ODOR 

AUGER REFUSAL AT 17.3' 

GROUNDWATER ENCOUNTERED AT 14.8' 

HEAVING SANDS AT T.D. 17.3' 

O 
=> F 
O < 
00 o 

Q ± 
Ld 00 

1 < 
zz> o 

SC 

GM 

GM 

GM 

GM 

°P 

o 
o 
o 
zc 
CL 
< 
cc 
o 

CL CC 
ZS Ld 

oo 2 

NS 

98/ 

NS 

z 
7 

NS 

NS 

0 3 

l ^ . — " \ SPUT-SPOON SAMPLER 

I " X T I STANDARD PENETRATION TEST 

| | UNOISTURBED SAMPLE 

—X__~~ WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(405) 321 -3895 

Ld 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3797.21 

WEEP HOLE 

5.50 

7.05 

16.72 

17.17 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

• SODIUM BENTONITE 
PELLETS 

- 8 - 2 0 SIUCA SAND PACK 

10 

.010 SLOT PVC SCREEN 

15 

SUMP 

10-5/8* 

20-

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-19 (BH-42) 

DATE DRILLED 5 /16 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 
BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

Ltmi 

6.0 

9.0 

10 -

14.1 

15 -

20-

25' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 379-4.8 

CLAYEY SILT: 107. CLAY, 9051; SILT. 
10 YR 6 /3 PALE BROWN, DRY TO 
SUGHTLY MOIST, NO PLASTICITY 

COBBLEY SANDY SILT: 10 YR 7/3 VERY 
PALE BROWN, SUGHTLY MOIST TO DRY, 
UNCONSOUDATED, DOLOMITE COBBLES 
TO APPROXIMATE 0.5 FEET DIA AFTER 
6.0', CLAYEY SILT BINDER, SUGHTLY 
MOIST 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, 10 YR 8/2 WHITE, DRY, 
UNCONSOUDATED, DOLOMITE COBBLES, 
MINOR DOLOMITE GRAVEL 

MINOR CLAYEY SILT BINDER AFTER 12.0' 
SUGHTLY MOIST 

AUGER REFUSAL AT 14.T 

GROUNDWATER NOT OBSERVED DURING 
BORING. 

3 5 -
SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 
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WELL COMPLETION DETAIL 

UJ 

x 
< 
> 

~ - r j r ~ "ATER TABLE (TIME OF BOR1N0) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

?f«US1-ig?S 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3797.59 

WEEP HOLE 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

10 -

.010 SLOT PVC SCREEN 

SUMP 

7-3/8' 
15 

20-

25 

30 -

35 • 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-20 (BH-43) 

DATE DRILLED 5 /16 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 
BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

6.5 

10 

20.4 

15 

18.0 

20-

25' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3796.1 

SANDY CLAYEY SILT: VERY FINE GRAIN 
SAND, 10% SAND, 10% CLAY, 80% SILT, 
NO PLASTICITY, 7.5 YR 7 /2 PINK GRAY, 
DRY. MINOR CAUCHE, UNCONSOUDATED 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND. 10 YR 7 /2 LT. GRAY, DOLOMITE 
COBBLES AND GRAVEL, DRY, UNCON
SOUDATED 

AFTER 12.0'. CAUCHE CEMENTATION, 
MINOR SLIGHTLY MOIST, 7.5 YR 6 /4 
LT. BROWN, CLAY BINDER 

SUGHTLY MOIST AFTER 14.0' 

SANDSTONE: VERY FINE GRAIN SIUCA 
HIGHLY WEATHERED AND FRACTURED. 
2.5 YR 7 /4 PALE YELLOW. FRACTURE 
IN FILLING WITH MOTTLED 7.5 YR 5 / 4 
BROWN SILTY CLAY, SUGHTLY MOIST IN 
FRACTURE. MOIST IN SANDSTONE. 
HIGHLY FRIABLE AND MOIST AFTER 
20.0', AFTER 20.6' V. HARD 
SANDSTONE 

AUGER REFUSAL AT 20.7' 

GROUNDWATER NOT ENCOUNTERED 
OURING BORING. 
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| SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

| ) UNDISTURBED SAMPLE 

— X X T " WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR.* NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

" 4 0 3 321-3895 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3798.21 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

o — 

20.77 
21.2 

2" PVC RISER 

• SODIUM BENTONITE 
PELLETS 

5 — 

10 — 
• 8 - 2 0 SILICA SAND PACK 

.010 SLOT PVC SCREEN 

15 — 

20' 
SUMP 

7-3/8' 

2 5 -

30 -

35 

JOB NAME/NUMBER MW—21 (BH-44) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 /16 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

WEP 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.0 

8.0 

10 

14.5 
15 

15.5 
15.6-

20-

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3797.5 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND. 10 YR 6/3 PALE BROWN, DRY, 
UNCONSOLIDATED. DOLOMITE COBBLES 
AND GRAVEL. AFTER 3.0 - 10 YR 7/2 
LIGHT GRAY. CALICHE CEMENTATION 2 ' - 3 

COBBLEY SILTY SAND: 10% COBBLES. 
307. SILT. 607. SAND. VERY FINE TO 
FINE SAND, 10 YR 8/3 VERY PALE 
BROWN. ORY. DENSE 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND. 10 YR 7 /4 VERY PALE BROWN. 
SLIGHTLY MOIST. UNCONSOLIDATED. 
DOLOMITE COBBLES 

AFTER 12.0' MINOR 7.5 YR 6/4 LIGHT 
BROWN. MOIST CLAYEY SAND BINDER 

SILTY CLAY: 40% SILT, 60% CLAY, LOW 
PLASTICITY. STIFF. 10 YR 5/4 YELLOW 
BROWN, MOIST, MINOR SUBROUNDED 
DOLOMITE GRAVEL 

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

AUGER REFUSAL AT 15.6' 

GROUNDWATER NOT OBSERVED DURING 
BORING 

NO GROUNDWATER AFTER 24 HOURS 
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| ^ " | SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

" X X T - WATER TABLE (24 HOURS) 

— W A T E R TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 MAN. Ql JM. 1?l-1flq1 

U 
X 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3799.2 

WEEP HOLE 

4.50 

5.59 

15.1 
15.6 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

• SODIUM BENTONITE 
PELLETS 

-2 ' PVC RISER 

• 8 - 2 0 SIUCA SAND PACK 

10 

.010 SLOT PVC SCREEN 

SUMP 15 

,7-3/8 ' , 

20" 

25' 

30 

35 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-22 (BH-45) 

DATE DRILLED 5 /17 /91 

DRILUNG METHOD HSA 

DRILLED BY SHB 

LOGGED BY WEP 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

i r 

'11 

DEPTH 

(FEET) 

4.5 

6.0 

'I 

10 
10.8 
10.9— 

15 

20 ' 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3792.4 

CLAYEY SILT: 10% CLAY, 90% SILT, 
10 YR 7 /4 VERY PALE BROWN. ORY TO 
SLIGHTLY MOIST. UNCONSOLIDATED. NO 
PLASTICITY 

GRAVELLY SILT: 10 YR 8 /3 . VERY PALE 
BROWN, ORY TO SLIGHTLY MOIST, SUB
ROUNDED DOLOMITE GRAVEL TO 0.08' 
DIA. 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, 10 YR 8 /3 VERY PALE BROWN, 
DRY SLIGHTLY MOIST. UNCONSOLIDATED. 
DOMOMITE COBBLES, MINOR CALICHE 
CEMENTATION 

SANOY DOLOMITE: VERY FINE GRAIN 
SANO, 10 YR 7/2 LIGHT GRAY. VERY 
HARD. DRY 

AUGER REFUSAL AT 10.9' 

GROUNDWATER NOT OBSERVED DURING 
BORING 

NO GROUNDWATER AFTER 24 HOURS 
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\ ^ ^ ~ I SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

" X X X " WATER TABLE (24 HOURS) 

~—_-X WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3794.48 

WEEP HOLE 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

010 aOT PVC SCREEN 

5 — 

SUMP 
10 

,7-3/8 ' . 

15 

20' 

25' 

30 

35 

JOS NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-23 (BH-46) 

DATE DRILLED 5 /18 /91 

SHB 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

6.5 
COBBLEY SANOY SILT; VERY FINE GRAIN 
SAND, 10 YR 8 /2 WHITE, DRY, SUB
ROUNDED DOLOMITE COBBLES AND MINOR 

9 5 L GRAVEL, UNCONSOUDATED CAUCHE 
|CEMENTAT10N AFTER 8.5' 10 

10.9 
11.0" 

15 

20 

25" 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3791.0 

CLAYEY SILT: 10% CLAY, 90% SILT, 
10 YR 7 /4 VERY PALE BROWN, NO 
PLASncrTY, DRY, UNCONSOUDATED 

SUGHTLY MOIST AFTER 6.0" 

COBBLEY SILTY CLAY: 10% COBBLES, 
30% SILT. 60% CLAY, MINOR CAUCHE 
CEMENTATION. 10 YR 5 /4 YELLOW 
BROWN, MOIST, DOLOMITE COBBLES, 
UNCONSOUDATED 

SANDY DOLOMITE: VERY FINE GRAIN 
SIUCA, 10 YR 7/1 UGHT GRAY, DRY 

AUGER REFUSAL AT 11.0' 

GROUNDWATER NOT OBSERVED OURING 
BORING 

• < 
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NS 
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SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEXT 

UNDISTURBED SAMPLE 

VATER TABLE 014 HOURS) 

VATER TABLE CTDC OF BORING) 

[_ UU)ORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FTJ 

NR) NG RECOVERY 

NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 
^ < 4 0 5 ) 3 a - 3 B M 

WELL COMPLETION DETAIL 

4.50 

5.96 

10.58 
11.00 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3794.09 

WEEP HOLE 

CONCRETE PAD 

-CEMENT BENTONITE 
GROUT MIX 

• SODIUM BENTONITE 
PELLETS 

• 2" PVC RISER 

- 8 - 2 0 SIUCA SAND PACK — 

.010 SLOT PVC SCREEN 

SUMP 
10 

.7-3/8' 

15 

20' 

25" 

30 

35 

JOB NAME/NUMBER MW—24 (BH~47) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 /18 /91 

DRILLING METHOD HSA 

DRILLED BY SHB 

LOGGED BY WEP 

CHECKED BY_ 

DRAWN BYi 

BJS 

SAR PAGE 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

• 

DEPTH 

(FEET) 

o -
1.0 

8.2 
8.3 

10 

15 

20-

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3784.7 

CLAYEY SILT: 107. CLAY, 907. SILT, 
10 YR 7 /3 VERY PALE BROWN, ORY, 
UNCONSOLIDATED 

GRAVELLY SANDY SILT: 10 YR 8/3 VERY 
PALE BROWN. DRY. UNCONSOLIDATED 

SLIGHTLY MOIST AFTER 7.0' 

SANDY DOLOMITE: VERY FINE GRAIN 
SAND. 10 YR 7/1 LIGHT GRAY. DRY, 
VERY HARO 

AUGER REFUSAL AT 8.3' 

GROUNDWATER NOT OBSERVED DURING 
BORING 

NO GROUNDWATER READING AFTER 24 
HOURS 
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T.^--~H SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

X X X - WATER TABLE (24 HOURS) 

•Z_~~ WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

NR: 

NS: 

NO RECOVERY 

NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 MAN. Ql 

LU 
X 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3786.97 

WEEP HOLE 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 
2' PVC RISER 
SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

010 SLOT PVC SCREEN 

SUMP 

10 

15 

20' 

25' 

30 

35 " 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-25 (BH~48) 

DATE DRILLED 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5 /18 /91 

HSA 
SHB 

WEP 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

JS71Z.-66. 

DEPTH 

(FEET) 

4.0 

5 " 

10 

15 

20 
19.4 
,19.5 

25-

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3791.0 

CLAYEY SANDY SILT: VERY FINE GRAIN 
SILICA SAND, 10% CLAY, 10% SAND, 
80% SILT, 10 YR 8 /4 VERY PALE 
BROWN. DRY, NO PLASTICITY, UNCON
SOUDATED. MINOR CAUCHE 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SILICA SAND, 10 YR 8 /3 VERY PALE 
BROWN, CAUCHE CEMENTATION, DRY TO 
SLIGHTLY MOIST 

ABUNDANT SUBROUNDED DOLOMITE 
GRAVEL 

AFTER 12.0', MINOR MOIST 7.5 YR 5 /4 
BROWN, SILTY CLAY BINDER 

SATURATION AFTER 17.0', STRONG 
CONDENSATE ODOR 

SANDSTONE: VERY FINE GRAIN SIUCA 
SAND, 2.5 YR 7 / 2 LIGHT GRAY WITH 
2.5 YR 5 /0 GRAY BANDS, VERY HARD 

AUGER REFUSAL AT 19.5' 

GROUNDWATER ENCOUNTERED DURING 
BORING: 17.66" 
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|_^-—~\ SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ T X L - WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321-3895 

UJ 

WELL COMPLETION DETAIL 

7.50 

9.10 

18.55 
19.10 
19.50 

.7-3/8". 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3793.01 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

- 2" PVC RISER 

- SODIUM BENTONITE 
PELLETS 

5 — 

- 8 - 2 0 SIUCA SAND PACK ' 

.010 SLOT PVC SCREEN 

15 

SUMP 

20-

25' 

30 1 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-26 (BH-49) 

DATE DRILLED 5 /19 /91 

SHB 

DRILUNG METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

# 

DEPTH 
ifEEJl 

2.8 

4.5 
5 -

COBBLEY SANDY SILT: VERY FINE GRAIN 
SIUCA SAND, 10 YR 8 /2 WHITE. DRY. 
UNCONSOUDATED, ABUNDANT DOLOMITE 

] GRAVEL f 

8.3 

10 

15 -
16.0 

20-

25 • 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3791.9 

SANDY SILT: VERY FINE GRAIN SAND, 
YR 6 /4 UGHT YELLOW BROWN. DRY. 
UNCONSOLIDATED -

10 

SILTY SAND: VERY FINE TO FINE SILICA 
SAND, 20% SILT, 80% SAND, 10 YR 6/2 
LT. YELLOW BROWN, SLIGHTLY MOIST, 
UNCONSOLIDATED 

COBBLEY SANDY SILT: VERY FINE GRAIN 
SAND, 10 YR 7 /3 VERY PALE BROWN, 
DRY, UNCONSOUDATED, DOLOMITE 
COBBLES AND MINOR SUBROUNDED 
GRAVEL 

CAUCHE CEMENTATION AFTER 12.5' 

AFTER 15.5', 
RED BROWN, 

SUGHTLY MOIST 5 YR 5 /4 
SILTY CLAY BINDER 

AUGER REFUSAL AT 16.0' 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

L S I 

3 5 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 
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33 

Z_T~ WATER TABLE (TIME OF BORING) 

(_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TQNS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

Mfl.B'-HgS 

Ul 
X 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3787.98 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2 PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SAND PACK 

.010 SLOT PVC SCREEN 

14.86 
15.30 
16.00 

SUMP 15 

20-

25' 

30 ' 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-27 (BH~50) 

DATE DRILLED 5 /19 /91 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

HSA 

SHB 

WEP 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

10 

12.5 

15 

17.0 

20 ' 

25 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3794.9 

CLAYEY SILT: LIGHT YELLOWISH BROWN, 
10 YR 6 /4 , ORY, VERY LOW PLASTICITY, 
CALICHE DEPOSITS. 70% SILT, 30% CLAY 

BOULDERY—COBBLEY SILT: LIGHT YELLOW 
ISH BROWN TO LIGHT BROWNISH GRAY. 
10 YR 6/2 TO 6/4 . GRAVELLY. 
POORLY SORTED, COBBLES/BOULDERS 
FROM 3 CM TO 0.5 M. ROUND. 
DOLOMITE 

CLAYEY-GRAVELLY SAND: BROWN. 7.5 
YR 7 /2 . MOIST, V. FINE TO FINE 
QUARTZ. MANGANESE NOOULES 
OOMOMITE PEBBLES FROM 0.5 TO 1 CM 
ROUNO, 70% SAND, 20% CLAY, 10% 
PEBBLES 

AUGER REFUSAL AT 17.0' 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

WELL COMPLETION DETAIL 
O < 
co c j 
Q tb 
UJ tn 
— to < 
z 

c j 

CL 

GM 

ML 

LOCKING STEEL 
PROTECTOR 

CASING OATUW: 3797.03 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

- 20 SIUCA SANO PACK 

010 SLOT PVC SCREEN 

15 

SUMP 

2 0 ' 

25-

30 

| ^ — S P U T - S P O O N SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ZZZZZ~ WATER TABLE (24 HOURS) 

~ - Z j r ~ WATER TABLE (TIME OF SORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

371-IBIS 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-28 (BH-52) 

DATE DRILLED 5 /20 /91 

DRILLING METHOD 

DRILLED BY 

LOGGEO BY 

CHECKED BY 

DRAWN BY: 

HSA 
SHB 

MJL 

BJS 
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WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.0 

10 

12.3 

15 

20-

25 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3792.0 

CLAYEY SILT: BROWN, 10 YR 5/S, DRY, 
V. LOW PLASTICITY, V. FINE QUARTZ, 
70% SILT. 10% CLAY, 20% SAND 

BOULDERY—COBBLEY SILT: BROWN TO 
UGHT BROWNISH GRAY, 10 YR 5/3 TO 
6 /2 , GRAVELLY, POORLY SORTED, 
COBBLES/BOULDERS FROM 5 CM TO 
0.5 M, ROUND TO SUBROUND, 
DOLOMITE 

CLAYEY FROM 9.0' TO 10.0', SANDY/ 
GRAVELLY, BROWN TO STRONG BROWN, 
10 YR 5 / 4 TO 5 /6 , MOIST, LOW 
PLASTICITY, FINE TO VERY FINE QUARTZ 

AUGER REFUSAL AT 12.3' 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

2 
O 

=! r= o < 
LO o 

Q t 
UJ CO 

i s 

CL 

GM 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3794.06 

^•j^-WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

.010 SLOT PVC SCREEN 

SUMP 

10 

15 

20-

25 ' 

30 

\ ^ - ^ \ SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

_ WATER TABLE (24 HOURS) 

- = _ \ - WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

321-3895 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-29 (BHS3) 

DATE DRILLED 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

5 /20/91 

HSA 
SHB 

MJL 

BJS 
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WELL COMPLETION RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

7.5 

10 
10.5 

12.5 

15 

20 ' 

25 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: J 7 8 6 . 0 

CLAYEY SILT: BROWN TO BROWNISH 
YELLOW. 10 YR 5/3" TO 5 / 4 , DRY, 
VERY LOW PLASTICITY. CALICHE DEPOSITS 
70% SILT, 30% CLAY, VERY FINE 
OUARTZ 

COBBLEY SILT, BROWN TO LIGHT GRAY
ISH BROWN. 10 YR 5 / 2 TO 5 / 2 , MOD. 
WELL SORTED. COBBLES FROM 4 CM TO 
10 CM. GRAVELLY. ROUND TO S U B -
ROUND 

DOLOMITE: LIGHT GRAYISH BROWN, 10 
YR 6 / 2 . MASSIVE. HARD 

BORING TERMINATED AT 12.5 ' 

GROUNDWATER NOT ENCOUNTERED DURING 
BORING. 

Z 
O 

= ! F 
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CO O 

Ld oo 

i< 
ZD O 

CL 

GM 

DOLO. 

O 
O 
_J 

o 
zc 
CL 
< 
CC 

o 

c o 

NS 

3.7/ 

NR 

NS 

NTftcTTj 

0.0 

SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~Z_-T~ WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/50. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

"<nM 37I-3ROS 

WELL COMPLETION DETAIL 

5.50 

7.50 

12.19 
12.52 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3788.30 

WEEP HOLE 

CONCRETE PAD 

CEMENT 8ENT0NITE 
GROUT MIX 

y / , 
/ / 
/ / V 

— 

7-•3/8-

- 2" PVC RISER 

-SO0IUM BENTONITE 
PELLETS 

20 SIUCA SAND PACK 

.010 SLOT PVC SCREEN 
10 

SUMP 

15 

20 ' 

25 — 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-30 (BHS4) 

DATE DRILLED 5 / 2 1 / 9 1 

SHB 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 
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WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

41 

DEPTH 

fFEET) 

9.5 
10 • 

15 

17.4 

20 ' 

25 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3788 .7 

CLAYEY SILT: BROWN TO VERY PALE 
BROWN, 10 YR 5 / 3 TO 7 / 4 , V. LOW 
PLASTICITY. CALICHE DEPOSITS. 70% SILT. 
30% CLAY, VERY FINE OUARTZ 

SUGHTLY MOIST BELOW 7.0' 

MOIST FROM 9.0' TO 9.5 ' . GRAVELLY, 
DARK BROWN. 10 YR 4 / 3 

B0ULDERY/C08BLEY SILT, DARK BROWN 
TO LIGHT GRAYISH BROWN, 10 YR 4 / 3 
70 6 / 2 , GRAVELLY, POORLY SORTED. 
COBBLES/BOULDERS FROM 3.0 CM TO 
> 2 0 CM, ROUND TO SUBROUND 

CLAYEY FROM 12.0' TO 12.5' , MOIST 

VERY HARD FROM 13.0' TO 14.0' , 
CLAYEY FROM 14.0' TO 14.5 ' , SATURATED 
AT 16.71 

AUGER REFUSAL AT 17.4' 

O 
=! f= 
o < 
oo <_> 
Q ± 
LU LO 
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N5_ 
0.7 

NS 

33 

NS 

NS 

33 

0.4 

# 

I I SPUT-SPOON SAMPLER 

L " X J STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

WATER TABLE (2« HOURS) 

-_— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

WELL COMPLETION DETAIL 

7.28 

16.50 

17.48 

10 5/8" 

LOCKING STEEL 
PROTECIOR 

CASING DATUM: 3791.15 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUI MIX 

• 4* PVC RISER 

- SODIUM BENTONITE c, 
PELLETS 

• 8 - 2 0 SIUCA SAND PACK 

.020 SLOT PVC SCREEN 1 Q 

SUMP 

20" 

2 5 ' 

30 — 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-31 (BH-55) 

DATE DRILLED 5 / 2 2 / 9 1 

SHB 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY 

DRAWN BY: 

MJL 

BJS 
SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. DEPTH 

(FEET) 

a.5 

10 

14.5 
15 -

20 • 

25 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.2 

CONGLOMERATE: VERY PALE BROWN TO 
LIGHT GRAYISH BROWN, 10 YR 7/3 TO 
6 /2 , LIMESTONE/DOLOMITE PEBBLES, 
COBBLES. BOULDERS. COBBLES/ 
BOULDERS FROM 5 CM TO 2 M, ROUND 
TO SUBROUND. CARBONATE CEMENT, 
WEATHERED AT SURFACE, HARD 

BOULDERY-COBBLEY SILT: BROWN TO 
LIGHT GRAYISH BROWN, 10 YR 5/3 TO 
6 /2 . GRAVELLY. POORLY SORTED. 
COBBLES/BOULDERS FROM 4 CM TO 
20 CM, ROUND TO SUBROUND, VERY 
FINE OUARTZ 

AUGER REFUSAL AT 14.5' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 
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0.4' 
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\ ^ - ^ ~ ~ \ SPUT-SPOON SAMPLER 

L X T I STANOARD PENETRATION TEST 

~ J UNDISTURBED SAMPLE 

X " WATER TABLE (24 HOURS) 

~Zz-~ WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

•3?1-,1a35-

LU 
X 
< > 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3797.47 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

9.60 

14.29 
14.50 

7-3/8" 

- SODIUM BENTONITE 
PELLETS 

-2" PVC RISER 

- 8 - 2 0 SIUCA SAND PACK 

• .010 SLOT PVC SCREEN 1Q 

SUMP 

15 

2 0 ' 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-32 ( B H S 6 ) 

DATE DRILLED 5 /22 /91 

SHB 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

MJL 

BJS 
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WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.5 
5 " 

10 

18.5 
18.65. 

20 

25-

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3800.9 

CLAYEY SILT: LIGHT BROWN, 7.5 YR 
6 /4 . DRY. VERY LOW PLASTICITY, VERY 
FINE OUARTZ, CALICHE DEPOSITS, 70% 
SILT, 30% CLAY 

BOULDERY-COBBLEY SILT: LIGHT BROWN 
TO LIGHT BROWNISH GRAY. 7.5 YR 6 /4 
TO 10 YR 6 /2 , POORLY SORTED, 
GRAVELLY, COBBLES/BOULDERY FROM 
2 CM TO >15 CM, ROUND TO SUB-
ROUND 

CLAYEY BELOW 17.5', SANDY, FINE TO 
MED. GRAIN OUARTZ. MOIST. VERY 
STRONG HYDROCARBON ODOR 

SATURATED BELOW 18.0'. HYDROCARBON 
ODOR 

DOLOMITE: LIGHT GRAYISH BROWN. 10 
YR 6 /2 . MASSIVE, HARD 

AUGER REFUSAL AT 18.65' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 

r - DOLO 

WELL COMPLETION DETAIL 

LOCKING STIU 
PROTECTOR 

CASING DATUM: 3802.48 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 
PELLETS 

4" PVC RISER 

8 - 2 0 SIUCA SAND PACK 

.020 SLOT PVC SCREEN IQ 

15 

SUMP 

20 ' 

25 ' 

30 

1> 

L ^ - H SPLIT-SPOON SAMPLER 

L l>-=CI STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BDRING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TGNS/SQ. FT.) 

NR, NO RECOVERY 

NS' NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-33 (BH-57) 

DATE DRILLED 5 /23 /91 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 
SHB 

MJL 

CHECKED BY_ 

DRAWN BY' 

BJS 

SAR PAGE 1 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

2.7 

10 

15 -

IS.6 

20 -

25-

30 

35-

LITHOLOGIC DESCRIPTION 

Start: 14:33 5/23/91 
Slop: 15:44 
Resume: 07:30 5/24/91 
Finish: 11:35 

GROUND SURFACE: 3803.7 

CLAYEY SILT: PALE BROWN TO BROWN. 
10 YR 5 /3 TO 5/3, DRY, VERY LOW 
PLASTICITY, VERY FINE QUARTZ. CALICHE 
DEPOSITS. 70% SILT, 30% CLAY 

BOULDERY-COBBLEY SILT: BROWN TO 
LIGHT GRAYISH BROWN, 10 YR 5/3 TO 
6/4 , POORLY SORTED, COBBLES/ 
BOULDERS FROM 5 CM TO > 50 CM. 
ROUND TO SUBROUND, DOLOMITE WITH 
CALICHE WEATHERING. GRAVELLY. 

HYDROCARBON ODOR FROM 9.0' 
9.9', DRY 

TO 

STRONG HYDROCARBON ODOR BELOW 
14.0', VERY MOIST, SANDY, COARSE 
GRAIN OUARTZ 

AUGER REFUSAL AT 18.6' 

GROUNDWATER NOT OBSERVED DURING 
DRILLING. 

• 

(/) 

Z _l 
Z> CJ 

CL 

CM 

WELL COMPLETION DETAIL 

LOCKING STEa 
PROTECTOR 

CASING OATUM: 3806.00 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 
PELLETS 

2" PVC RISER 

8-20 SIUCA SAND PACK 

.010 SLOT PVC SCREEN \Q 

15 

SUMP 

20 ' 

25 ' 

30 

\ ^ ^ \ SPLIT-SPOON SAMPLER 

| > < C I STANDARD PENETRATION TEST 

I 1 UNDISTURBED SAMPLE 

~ ~ Z Z Z - WATER TABLE (24 HOURS) 

—_— WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NRi NQ RECOVERY 

NS. NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-34 (BH-58) 

DATE DRILLED 5 /24 /91 

SHB 

DRILLING METHOD HSA 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BYt 

MJL 

BJS 

SAR PAGE 1 OF 1 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

\7V6.84 

2.9 

8.0 

10 -
1 1.0 

18.9 

20 

25 ' 

30 

35-

LITHOLOGIC DESCRIPTION 

Stort: 14:58 5/14/91 
Stop: 08:45 5/25/91 

GROUND SURFACE: 3799.0 

CLAYEY SILT: LIGHT YELLOWISH BROWN, 
10 YR 6/4 . VERY FINE QUARTZ. DRY, 
LOW PLASTICITY, CALICHE DEPOSITS. 
70% SILT. 30% CLAY 

CLAYEY SILT: DUSKY YELLOW (5 YR 6/4 
DRY, LOOSE. V. SLIGHTLY PLASTIC. 10% 
CLAY, 707. SILT j 

CLAYEY SILT: LIGHT BROWN (5 YR 6/4) 
SLIGHTLY PLASTIC, 30% CLAY, CALICHE 
DEPOSIT 25%. 45% SILT. DRY 

CLAYEY SILT: LIGHT BROWN (7.5 YR 
6/4) , FIRM, 30% CLAY, SLIGHTLY 
PLASTIC. FRIABLE. DRY 

• < 
W CJ 

Q LT 
CJ 00 

b 2 
2 _ l 
ZD CJ 

CL 

CL 

CL 

CL 

GRAVEL AND COBBLES IN CLAYEY SILT: 
50% COARSE. 50% FINE. GRAVEL FINE 
TO COARSE, 5MM TO 75, SEGMENTS OF 
COBBLES SIZE UNKNOWN, CLAYEY SILT, 
PINKISH GRAY (7.5 YR 7/2) . LOOSE. 
DRY, VERY LOW PLASTIC. COBBLES AND 
GRAVEL. WELL ROUNDED. POORLY SORTEP 
DOLOMITE. GRAY LIMESTONE 

GRAVEL ANO COBBLES: COARSE GRAVEL 
25-75MM, COBBLES POSS. TO BOULDER 
SIZE, DECREASING CLAYEY SILT TO 20%, 
LIMESTONE FACTION TYPICALLY LT. 
BROWNISH GRAY (2.5 YR 6 /2 ) . FAIR 
ODOR OF HYDROCARBON AT 14.5', V. 
SLIGHTLY MOIST, 30% GS GRAVEL. 50% . 
COBBLES. SATURATED W/ HYDROCARBONS 

HSA REFUSAL AT 18.9' 

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

GM 

GM 
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ID 
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ZL 
CL 
•£ 
Ct 
LD 
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\ 

X 

o ° 

3.7/ 

NS 

NR 

1 ^ - I SPLIT-SPOON SAMPLER 

1 X 1 STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

^ Z Z Z - WATER TABLE (24 HOURS) 

- _ ; - WATER TABLE (TIME QF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR. NO RECOVERY 

NS' NOT SAMPLED 

ROBERTS/SCHORNICK 
&, ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

<*<*•> Q P i - ^ - i 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3800.89 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

13.97 

18.52 
18.90 

JO 5/8"_ 

4' PVC RISER 

SOOIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SAND PACK 

• .020 SLOT PVC SCREEN 

15 

SUMP 

20 ' 

25-

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-35 (BHS9) 

DATE DRILLED 5 /25 /91 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY_ 

DRAWN BY. 

BJS 

SAR PAGE 1 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

7.2" 

10 

LITHOLOGIC DESCRIPTION 

(SOUND SURFACE: 3791.4 
GRAVELLY SILT: GRAVEL TO 0.5 DIAMETER 10X 
GRAVEL 90S SILT, 10 YR 6/3, PALE BROWN TO 
0.6', TO YR 8/2, WHITE AFTER 0.6'. DRY 

T.O. 7.23' 

15 

20-

25 ' 

30 

35-

o 
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Q 
UJ 
Lu 

ZZ 
o 
p 
< 

X o 

SM 

O 

o 
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L - ^ - ^ l CUE CONTINUOUS AUGER SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

— X X T ~ WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- f PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

TfaT«i-M» 

WELL COMPLETION DETAIL 

5.42 

ffl 
7-3/8' 

CASING DATUM: 3791.38 

WEEP HOLE 

yy 7/ 
V. Vf 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 
SODIUM BENTONITE 
PELLETS 

2" PVC RISER 

• 8 - 2 0 SIUCA SAND PACK 
.010 SLOT PVC SCREEN 

•SUMP 

10 

15 

20 

25 

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-36 (BH-21) 

4/30/91 DATE DRILLED 

DRILLING METHOD HSA 

DRILLED BY SHB 

LOGGED BY WEP 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG, 
UNIT 

_5ZJ2.95 

DEPTH 

(FEET) 

2.7 

7.8 

9.3 

10 

12.9— 

14.0— 

15 

19.2 
19.3 

20 — 

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3793.5 

SILT: BROWN (7.5 YR 5 /3) . LOOSE 
NO PLASTICITY, DRY 

CLAYEY SILT: LT. BROWN (7.5 YR 6/4) . 
SLIGHTLY PLASTICITY, DRY, 107. CLAY, 
SOME CALICHE DEPOSITS. 907. SILT, 
LOOSE 

CLAYEY SILT: LIGHT BROWN. (7.5 YR 6/4 ' 
AND PINK (7.5 YT 7 /3) , SLIGHTLY 
PLASTICITY, FIRM, DRY, 25% CLAY, 20% 
CLAY DEPOSITS 

SILTY CLAY: BROWN (7.5 YR 5 /3) , 20% 
SILT, 5% CALICHE DEPOSITS, SUGHTLY 
PLASTICITY, HARD, DRY, SUGHTLY MOIST 
AT 12.5' TO 12.9', NO ODOR 

SILTY GRAVEL: LT. BROWN (7.5 YR 6/4) 
GRAVEL, COARSE WITH SOME FINE 
5 MM TO 30 MM. SLIGHTLY MOIST. 
POORLY SORTED, HYDROCARBON 
SATURATION BELOW 13.4' 
SANDY GRAVEL: DARK GRAY (7.5 YR 4/0) 
SATURATED, SAND 10%, COARSE GRAINED. 
SUBANG., GRAVEL FINE TO COARSE 10 -
50 MM, STRONG HYDROCARBON ODOR, 
POORLY GRADED, LARGER GRAVEL WITH 
ROUNDED 

BEDROCK. LIMESTONE, BROWN, DOLOMITE, 
DENSE, HARD, WEATHERED GRAY ON 
SURFACES 

HSA REFUSAL AT 19.3' 

- J 

,—» 
1— LD 

a <z • 
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ZD O L3 

ML 

ML 

CL 
\ 

\ 
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GM 

GP 

-DOLO.' 
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\ 

O A 

. o. 

P.'aL° 

NR 

MS 

I ^ - ~ ^ \ SPLIT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ Z Z Z Z ~ WATER TABLE (24 HOURS) 

—_— VATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- f - PENETROMETER (TONS/SO. FTJ 

NRi ND RECOVERY 

NS. NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

VELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3794.97 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

18.37 
18.92 
19.3 

.7-3/8 '^ 

- 2" PVC RISER 

SODIUM BENTONITE 
PELLETS 10 

8 - 2 0 SIUCA SAND PACK 

. .010 SLOT PVC SCREEN 

15 — 

SUMP 

20 

25 ' 

30 

35 

JOB NAME/NUMBER MW-37 (BH~60) 

BDRING NUMBER MARATHON/91029 

DATE DRILLED 5/26/91 

DRILLING METHOD HSA 

DRILLED BY _ 

LOGGED BY 

SHB 

GHR 

CHECKED BY_ 

DRAWN BY' 

BJS 

SAR 



WELL COMPLETION RECORD 

GEOLOG. 
, UNIT 

3.2 

12.0 

20-

25 

30 

35 • 

LITHOLOGIC DESCRIPTION WELL COMPLETION DETAIL 

GROUND SURFACE: 3795.5 

SILT: 8R0WN (7.5 YR 5 /3) , LOOSE. NO 
PLASTICITY, DRY 

CLAYEY SILT: BROWN (7.5 YR 5/4) , CLAY 
20%, CALICHE DEPOSITS 10%, FIRM, 

,FRIA8LE. ORY 

CLAYEY SILT: LIGHT BROWN (7.5 YR 6/4) 
30% CLAY, 20% CALICHE DEPOSITS, 
SLIGHTLY PLASTICITY, FIRM FRIABLE. DRY 

SILTY GRAVEL: LIGHT REDDISH BROWN 
(5 YR 6 /3 ) . SILT 30%. GRAVEL COARSE 
UP TO 50MM AND FINE TO 5MM, POORLY 
SORTED, DRY, GRAVEL DOLOMITE LIME
STONE. LIGHT GRAY (7.5 YR 7/0) , 
DENSE. DRY 
DOLOMITE LIMESTONE: WEATHERED. 
FRACTURES, DENSE IN PART, LIGHT 
GRAY (7.5 YR 7/0) , SATURATED 

SANDSTONE: GRAY (7.5 YR N5/0).POORLY 
CEMENTED, FRIABLE, STRONG HYDRO
CARBON ODOR. V.FINE TO FINE GRAINED, 
SATURATED 

HSA REFUSAL AT 18.8 

LOCKING sua 

PROTECTOR 

CASING DATUM: 3797.32 

."TfTWEEP HOLE 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 

5 — 

4' PVC RISER 

SODIUM BENTONITE 
PELLETS 10 

20 SIUCA SAND PACK 

020 SLOT PVC SCREEN 

15 

— SUMP 

20" 

25' 

30 

\ ^ ~ ^ \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

" Z Z Z - WATER TABLE (24 HOURS) 

" - ^ X WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

7•tO'fl 371-TB9S 

35 

JOB NAME/NUMBER MW—38 (BH~61) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 /27 /91 

SHB 

ORILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

CHECKED 8Y_ 

DRAWN BY: 

GHR 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.6 

5 • 

7.5 

9.5 

io • 

12.5 

14.3 

15 " 

17.8 

19.2 
19.5 
20 • 

25 

30 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3795.5 

SILT: BROWN (7.5 YR 5 /3 ) , LOOSE, NO 
PLASTICITY, DRY 

CLAYEY SILT: PALE RED (10 YR 6/3) , 
10% CLAY, 20% CALICHE DEPOSITS, 
FIRM, FRIABLE. DRY, GRADING TO 
PINKISH WHITE (5 YR 8 /2) BELOW 
4.0' 

SILTY GRAVELLY SAND: PINKISH WHITE 
(5 YR 8 /2 ) , LOOSE, ANGULAR, FINE 
GRAINED, DRY, 30% SILT, 15% GRAVEL 

CLAYEY SILT: BROWN (7.5 YR 5 /4) , 25% 
CLAY, TRACE CALICHE DEPOSITS, SOFT, 
LOOSE, DRY 

CLAYEY GRAVEL AND POSS. COBBLES: 
LT. BROWN (7.5 YR 6 /4) , CLAY 25%, V. 
SLIGHTLY PLASTICITY, MOIST, NO ODOR, 
GRAVEL 50%, GRAY (7.5 YR N 5 /0) , 
COARSE AND FINE 5-40 MM 

SILTY GRAVEL AND COBBLES: SILT 10%, 
GRAVEL 50%, COBBLES 40%. W/ ROUND
ED SOME GREASY DARK GRAY SUB
STANCES ON GRAVEL SURFACES (7.5 YR 
N 4 /0 ) STRONG HYDROCARBON ODOR, 
WET 
WEATHERED SANDSTONE: UGHT BROWN 
(7.5 YR 6 /3) , V. FINE GRAINED, POORLY 
CEMENTED, FRIABLE, ODOR, WET, SOME 
SILT 20% 

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' 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 2796.20 

KEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 10 

8 - 2 0 SILICA SAND PACK 

.010 SLOT PVC SCREEN 

15 

SUMP 

20 

25 

30 

| ^ - — S P L I T - S P O O N SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

_ VATER TABLE <24 HOURS) 

- V A T E R TABLE <TIME OF SORING) 

( _ LABORATORY TEST LOCATION 

- j - PENETROMETER <TDNS/SQ. FTJ 

NRi ND RECOVERY 

NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

UPS) 3P1-3R95 

35 

JOB NAME/NUMBER MW-39 (BH-62) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 /28 /91 

DRILLING METHOD HSA 

DRILLED BY_ 

LOGGED BY 

SHB 

GHR 

CHECKED BY_ 

DRAWN BYi 

BJS 

SAR PAGE 1 



WELL COMPLETION-RECORD 

GEOLOG 

<llF 

m 

DEPTH 

(FEET) 

3.0 

9.2 

10 -

12.1 — 

15 -

20-

25 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3801 .2 

SILT: PINKISH GRAY (7 .5 YR 7 / 2 ) . 
LOOSE. DRY 

CLAYEY SILT: LIGHT 8ROWN (7.5 YR 6 / 4 ) 
20% CLAY. 10% CALICHE DEPOSITS, VERY 
SUGHTLY PLASTICITY, FRIABLE TO LOOSE 
GRADING TO PINKISH WHITE (7.5 YR 
8 / 2 ) AT 7.0 ' , DRY 

SANOSTONE: V. PALE BROWN (10 YR 
8 / 3 ) . V. FINE GRAINED, SILTY, CALC. 
CEMENT, MOD. CEMENTED, BUT FRIABLE. 
DRY 
DOLOMITE: LIGHT BROWNISH GRAY (10 
YR 6 / 2 ) , DENSE, HARD, DRY 

HSA REFUSAL AT 1 2 . 1 ' 

35 -
SPUT-SPOON SAMPLER 

2 
O 

=! i = 
0 < 
LO O 

1 < 
2 _ j 
O O 

ML 

O 
O 

x 
Q-
< 
Cd 

o 

NS 

NS 

•5 -0 .2 

0 3 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

~ X X X ~ WATER TABLE (24 HOURS) 

~ - X X T WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

4 - PENETROMETER (TONS/SO. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
ic ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

WELL COMPLETION DETAIL 

7.02 

11.64 
12.32 

. 7 - 3 / 8 ' 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3803.12 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

SODIUM BENTONITE 
PELLETS 

- 2" PVC RISER 

8 - 2 0 SIUCA SAND PACK 

• .010 SLOT PVC SCREEN 

10 

SUMP 

15 

20 ' 

25-

30 

35 

JOB NAME/NUMBER MW—40 (BH~63) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 / 2 9 / 9 1 

SHB 

DRILLING METHOD HSA 

DRILLED BY 

LOGGED BY 

CHECKED BY BJS 

DRAWN BY: 

GHR 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

V 15.03 

DEPTH 

(FEET) 

2.8 

4.7 

5 • 

8.5 

10 • 

14.5 
15 -

18.0 

30 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3797.3 

SILT: WEAK RED (2.5 YR 5 /2 ) . LOOSE. 
DRY 

SILTY CLAY: REDDISH BROWN (5 YR 5/3) 
25% SILT, 15% CALICHE DEPOSITS, FIRM 
FRIABLE. DRY 

SILTY CLAY: PINK (7.5 YR 7/3) . 203 
SILT. 30% CALICHE DEPOSITS, FIRM, 
FRIABLE. DRY 

CLAYEY GRAVEL AND COBBLES: GRAVEL 
IN DOLOMITE, LIMESTONE GRAY (5 YR 
5 /1 ) , DENSE, 60% GRAVEL, 10% 
COBBLES. 30% CLAY. CLAY IS LIGHT 
BROWN (9.5 YR 6/3) DRY 

CLAYEY GRAVEL AND COBBLES: AS ABOVE 
BUT SATURATED BELOW 14.5' WITH 
STRONG HYDROCARBON ODOR 

SILTY SANOSTONE: OLIVE GRAY (5 YR 
5 /2 ) . VERY SOR, VERY FINE GRAINED. 
VERY POORLY CEMENTED. VERY FINELY 
BEDDED. SATURATED. STRONG HYDRO
CARBON ODOR 

POSSIBLY DOLOMITE BELOW 22.8'. VERY 
HARD 

HSA REFUSAL AT 23.0' 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3799.04 

f=rWEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

4" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SAND PACK 

.020 SLOT PVC SCREEN 

15 

20-

SUMP 

25 — 

30 

] SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

gnSV 391-Tflqij 

35 

JOB NAME/NUMBER MW—41 (BH-64) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 /30 /91 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY GHR 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

L S I 
i — i 

2.8 _ 

4.8 
5 ' 

7.5 

9.0 

10 • 

SANOSTONE: PINKISH GRAY (7.5 YR 7/2) 
POORLY CEMENTED, CALICHE DEPOSrTS, 

i FRIABLE, DRY. VERY FINE GRAINED, 
j SILTY, ORY 

14.0 

15 -

20' 

22.0 

25-

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3802.7 

SILT: BROWN (7.5 YR 5 /4 ) , LOOSE, DRY 

CLAYEY SILT: PINK (7.5 YR 7 /3 ) , 257. 
CLAY, SUGHTLY LOOSE, ORY, VERY 
SUGHTLY PLASTICITY 

CLAYEY SILT: PINKISH WHITE (5 YR 8/2) 
LOOSE, DRY 25% CLAY, CONTAINS TRACE 
OF GRAVEL 

SANOSTONE: VERY SILTY UGHT GRAY 
(5 YR 7 /1 ) , HARD. FRIABLE, VERY 
FINE GRAINED, FAIRLY WELL CEMENTED, 
CALCAREOUS. DRY, VERY 
BEDDED 

SANDSTONE: BROWN (7.5 YR 5 /2) , 
SUGHTLY DOLOMITE, CALCAREOUS 
CEMENT, FAIRLY WELL CEMENTED, 
HARD, VERY SUGHTLY FRIABLE. DRY 

HSA REFUSAL AT 22.0' 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3804.73 

... , TWEEP HOLE 

CONCRETE PAQ 

CEMENT BENTONITE 
GROUT MIX 

— V A T E R TABLE (TIME OF BORING} 

| _ LABORATORY TEST LOCATION 

- ( - PENETROMETER (TONS/SO. ( T J 

NR> NO RECOVERY 

NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
%. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

ma reirtra 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SANO PACK 

.010 SLOT PVC SCREEN 

15 

20' 

SUMP 

25" 

30 

35 — 

JOB NAME/NUMBER MW—42 (BH-65) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5/30/91 
DRILLING HETHDD HSA/SS 
DRILLED BY SHB 
LOGGED BY GHR 

CHECKED BY_ 

DRAWN BYi 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

m 

GEOLDG, 
UNIT 

DEPTH 

(FEET) 

3.0 

5 -
6.0 

10 

15 

19.4 

2 0 -

22.6 

25-

30 

35-

LITHOLDGIC DESCRIPTION 

GROUND SURFACE: 3800.1 

SILT: LIGHT BROWN (7.5 YR 6 / 4 ) , 
LOOSE, DRY 

CLAYEY SILT: BROWN (7.5 YR 5 / 4 ) , FIRM 
FRIABLE, 20% CLAY, 10% CAUCHE 
DEPOSITS. DRY, NO PLASTICITY 

SILT, GRAVEL AND COBBLES: 20% SILT, 
60% GRAVEL COARSE TO FINE 1 0 - 4 0 M M , 
TRACE POSSIBLE COBBLES, DRY, LOOSE, 
GRAVEL, SUGHTLY DOLOMITE LIMESTONE 
AND LIMESTONE, ANGULAR IN 
PART, SILT PINKISH WHUE ( 5 Y R 8 / 2 ) 

15% CLAY IN MATRIX AT 1 4 . 5 ' - 1 8 . 5 ' 

WET AT 17 .7 ' 

STRONG HYDROCARBON ODOR AND DARK 
COLOR (BLACK) AT 1 7 . 7 ' - 1 9 . 4 ' 

SANDSTONE: 2.5 YR 5 / 4 , UGHT OUVE 
BROWN, VERY FINE GRAIN, MODERATELY 
HARD, HYDROCARBON ODOR 

HSA REFUSAL AT 22 .6 ' 
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•4-40.2 

NS 

NS 

NS 

NS 

10 

0 3 

SLA 

[L2^L-Z\ SPLIT-SPDON SAMPLER 

| X | STANDARD PENETRATION TEST 

I 1 UNDISTURBED SAMPLE 

" X X WATER TABLE (24 TOURS) 

— W A T E R TABLE <TIME DF BDRING) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER <TDNS/SQ, FT.) 

NRi NO RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC, 
ENVIRONMENTAL CONSULTANTS 

3700 W. RDBINSON 
NORMAN, OKLAHOMA 73072 

<405> 321-3895 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 380205 

frpWEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

10.50 

1245 

22.6 C ^ 

, 7 - 3 / 8 ' 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SAND PACK 

15 
.020 SLOT PVC SCREEN 

20 ' 

SUMP 

25-

30 

35 

JOB NAME/NUMBER MW—43 (BH-66) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 5 / 3 1 / 9 1 

SHB 

DRILLING METHOD HSA/SS 

DRILLED BY_ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY' 

JMB 

BUS 

SAR PAGE 1 



WELL COMPLETION RECORD 

GEOLDG 
UNIT 

# 

DEPTH 

(FEET) 

3.3 

9.0 

10 • 

15 

20 ' 

22.1 
22.3 

25" 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3801.1 

SILT: UGHT BROWN (7.5 YR 6 /4) . 
SOFT. DRY, LOOSE 

CLAYEY SILT: 7.5 YR 5 /4 . BROWN, FIRM, 
CAUCHE NODULES, DRY, FRIABLE, 15% 
CLAY, 10% CALICHE, 75% SILT 

SILT, GRAVEL & COBBLES: 2.5 YR 6 /2 , 
UGHT BROWNISH GRAY AND 7.5 YR 7 /2 
PINKISH GRAY, LIGHTLY CEMENT, HARD, 
DRY, V. SILTY DOLOMITE UMESTONE 
GRAVELS, WET AT 14.3' 

SILTY CLAY: 10 YR 4 /4 , SOFT, WET, 
LOW PLASTICITY, STRONG HYDROCARBON 
ODOR, 30% CLAY, 70% SILT (LENS) AT 
14.4-15.0 

SANDSTONE: 2.5 YR 5 /4 , LIGHT OLIVE 
BROWN, FINE GRAINED, SILTY, HARD, 
STRONG HYDROCARBON ODOR 

HSA REFUSAL AT 22.3' 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3804.14 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SAND PACK 

15 
.020 SLOT PVC SCREEN 

20 — 

- SUMP 

25-

30 

# 

L - ^ - - | SPLIT-SPDDN SAMPLER 

[ X I STANDARD PENETRATION TEST 

r I UNDISTURBED SAMPLE 

VATER TABLE (24 HOURS) 

- ^ VATER TABLE <TIME DF BDRING) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER <TDNS/SQ. FT.) 

NR' ND RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
%. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

<405) 351-3395 

35 

JOB NAME/NUMBER MW—44 (BH-67) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6/1/91 

DRILLING METHOD HSA/SS 

DRILLED BY_ 

LOGGED BY 

SHB 

JMB 

CHECKED BY_ 

DRAWN BYi 

BJS 

SAR OF 1 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET1) 

2.7 

9.3 
10 • 

15 

20' 

24.5 
25 -

30 

35 • 

LITHOLOGIC DESCRIPTION 

CROUND SURFACE: 3806.6 

SILT: 7.5 YR 6 / 4 , UCHT BROWN. 
LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5 / 4 . BROWN. NON-
PLASTIC, DRY, FRIABLE, CAUCHE 
NODULES, 15% CLAY, 10% CALICHE, 
75% SILT 

SANDSTONE: 2.5 YR 8 / 4 . PALE YELLOW, 
MODERATLY HARD. SLIGHTLY CEMENTED. 
FINE GRAINED, SILTY 

COLOR CHANGES TO 2.5 YR 5 / 6 UGHT 
OLIVE BROWN WITH INCREASED MOISTURE 

2.5 YR 4 / 4 OLIVE BROWN ANO 2.5 YR 
5 / 6 LICHT OLIVE BROWN AT 17.5 ' . 
CEMENTED. HARD AT 18.0, WET AT 
18.5 ' 

HSA REFUSAL AT 24 .5 ' 

2 
O 

=! i= 
0 < 
LO CJ 

Q t 
UJ CO 

1 t2 
2 _ l 

ML 

ML 

GM 

O 
O 
_J 

o 
I 
CL 
< 
Cd 

o 

NS 

NS 

1-640.21 

NS 

NS 

NS 

NS 

o.e 

0.6 

| ^ - ^ I SPUT-SPOON SAMPLER 

I X l STANOARD PENETRATION TEST 

| 1 UNDISTURBED SAMPLE 

~ Z r Z ~ WATER TABLE (2* HOURS) 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 MAI 

_L 4051 . 1 7 1 - W i 

WELL COMPLETION DETAIL 

24.05 
24.54 

J - 3 / 8 " . 

LOCKINC STEEL 
PROTECTOR 

CASING DATUM: 3603 .68 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

• SODIUM BENTONITE 
PELLETS 

10 

8 - 2 0 SIUCA SAND PACK 

15 
.010 SLOT PVC SCREEN 

20-

SUMP 

25 • 

30 

35 — 

JOB NAME/NUMBER MW—45 (BH-68) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6 / 2 / 9 1 

DRILLING METHOO HSA/SS 

DRILLED BY SHB 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

JMB 

BJS 

SAR 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

•J_2.5X7_ 

DEPTH 

IFEEJ1 

3.2 

4.0 

10 

15 

17.9 

20' 

25' 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.5 

SILT: 7.5 YR 6 /4 , UGHT BROWN, 
LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5 /4 , BROWN, DRY. 
FRIABLE. CAUCHE NODULES AND 
PRECIPITATION, 15% CLAY, 10% CALICHE, 
75% SILT 

SILT, GRAVEL AND COBBLES: 7.5 YR 7 /2 
PINKISH GRAY, GRAVEL FINE TO COARSE, 
DRY, DOLOMITE UMESTONE AND CHERTZ 
GRAVEL AND COBBLES 

WET AT 12.5' 

DARK GRAY SLUDGE AT 11.0' 

SANDSTONE: 2.5 YR 5 /4 , UGHT OUVE 
BROWN, FINE GRAINED, HARD 
AUGER REFUSAL AT 18.2' 

BOREHOLE OVM READING: 80 PPM 

3 5 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (2+ HOURS) 

2 
O 

=J F 
o < 
Ul o 

Q fc 
1x1 CO 

CO 

< 

ML 

ML 

GM 

SANDSTONE 

O 

o 
o 
X 
Cu 
< 
Qi 
O 

o 
o 

o 
o 
.Tf 

•5 

Cu Du 
2 LU 

LO 2 

LJ 
X 

< 
> 

NS 

NS 

NS 

NS 
074" 

NS 
0.5 

NS 

NS 

NS 

TCP 

0.8 

Z _ j r WATER TABLE (TIME OF BORING) 

l _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

321-3895 

WELL COMPLETION DETAIL 

17.2 

18.2 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3806.68 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

- 4" PVC RISER 

• SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

10 

15 
•.020 SLOT PVC SCREEN 

— SUMP 

.10-5/8" 

20 — 

25-

30 

35 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-46 (BH~69) 

DATE DRILLED 6 /3 /91 

DRILUNG METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

H5A/SS 

SHB 

JMB 

BUS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

m 
GEOLOG 
UNIT 

DEPTH 

(FEET) 

3.0 

3.7 

10 

15 

19.7 
2 0 -

25 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.0 

SILT: 7.5 YR 6/4 , LIGHT BROWN, 
LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5 /4 . BROWN. 
HARD, DRY, CALICHE. 15% CLAY, 25% 
CALICHE, 60- SILT 

SILT, GRAVEL & COBBLES: 7.5 YR 7/2 , 
PINKISH GRAY, DOLOMITE LIMESTONE, 
VERY HARD. DRY, BLACK HYDROCARBON 
SLUOGE AT 4.8' TO 5.0', COBBLES 
AND GRAVEL ARE 10 YR 7 / 1 , LIGHT 
GRAY AT 6.5'-T.D. 

AUGER REFUSAL AT 19.7' 

3 5 -

SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

o < 
LO O 
a fc 
UJ cn 

i s 
z> a 

ML 

GM 

o 

<?>: 
o 

•<r"oV 

a 
O 

O 
O 
_ i 

O 
X 
CL 
< 
cn 
o 

o 

o 

.do 

o o 

LU < > 
CL cn 
z> j±> 
< 2 

NS 

/ 

NS 

NS 

NS 

NS 

NS 

NS 

17 

0.4 

1.0 

1.0 

< > 

0.5 

— _ j - WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

4 " PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

74irfl iVi-vw.-s 

WELL COMPLETION DETAIL 

19.2 
19.95 

LOCKINC sua 

PROTECTOR 

CASING DATUM: 3805.09 

r ^WEEP HOLE 

CONCRETE PAD 
CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

10 

15 
.010 SLOT PVC SCREEN 

SUMP 

.7-3/8' . 
20" 

2 5 ' 

30 

35 

JOB NAME/NUMBER MW—47 (BH-70) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6 /4 /91 

DRILLING METHOD HSA/SS 

DRILLED BY 

LOGGED BY 

SHB 

JMB 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

L S I 

3.0 

10 

15 

19.0 

20 ~ 

25 

29.0 

30 -

32.0 

35 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3804.4 

SILT: 7.5 YR 6/4 , LIGHT BROWN, 
LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5/4 , BROWN, NON 
PLASTIC, DRY, FRIABLE, CALICHE PRESENT, 
157. CLAY, 10% CALICHE 

SILT, GRAVEL, COBBLES: SILT IS 7.5 YR 
7 /2 , PINKISH GRAY, GRAVEL & COBBLES 
ARE 10 YR 7/1 LIGHT GRAY TO 7.5 YR 
6 /4 LIGHT BROWN, GRAVELS ARE 
DOLOMITE LIMESTONE, LOOSE, CALICHE IN 
SILT 

SANDSTONE: 2.5 YR 5 /6 , UGHT OUVE 
BROWN, MODERATLY, HARD, FINE 
GRAINED, SUGHT HYDROCARBON ODOR, 
MOIST AT 22.0'. COLOR CHANGES TO 
2.5 YR 4 /4 , OUVE BROWN AT 22.0' 

SANDSTONE: 2.5 YR 6/0 TO 7 /0 , GRAY 
TO UGHT GRAY, DRY, HARD, FINE 
GRAINED 

AUGER REFUSAL AT 32.0' 

O 
=! F 
o < 
co o 
o fc 
LU CO 

i < 
ZD O 

ML 

ML 

GM 

SANDSTONE 

SANDSTONE 

O 
O 
_J 

o 
zz 
CL 
< 
cc 
o 

o 
'cf d 

o 

o 

o 

CL OC 

< 7 
CO £z 

NS 

NS 

OA 

NS 
3.3 

NS 

0.7 

NS 

7 
NS 

NS 

nt 

NS 

12 
NS 
13 

NS 

To7 

8H07Z 

NS 

OA 

OA 

0.5 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

- WATER TABLE (TIME OF BORING) 

l _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

Ifflll " ' """" 

UI 
ZD 

< 
> 

WELL COMPLETION DETAIL 

32.0 

, LOCKING STEEL 
PROTECTOR 

CASiNC DATUU: 3806.18 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

10 

15 
.010 SLOT PVC SCREEN 

SUMP 

20 

• SODIUM BENTONITE 
PELLETS 

25 

30 

35 ' 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-48 (BH-71) 

DATE DRILLED 6 /4 /91 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

3.0 

10 

15 

20-

24.0 

2 5 -

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3803.7 

SILT: 10 YR 7 /3 , VERY PALE 
BROWN, LOOSE, DRY, SOFT 

SANDSTONE: 2.5 YR 8 /2 , WHITE, FRIABLE, 
HIGHLY WEATHERED, SOFT TO MODERATLY 
HARD, SLIGHTLY MOIST AT 4.0'. 2.5 YR 
7 /4 . PALE YELLOW, SLIGHTLY CEMENTED 
AT 7.5, MODERATLY HARD TO HARD, 
COLOR CHANGES TO 2.5 YR 7 /2 , LIGHT 
GRAY, 2.5 YR 6/8 , OUVE YELLOW AT 
9.5" 
CEMENTED HARD LAYERS AT 17'-17.3', 
17.8'-18.0 

AUGER REFUSAL AT 24.0' 

BOREHOLE OVM READING: 59.0 PPM 

2 
O 

=! F 
o < 

CO o 

LJ LO 

i < 
ZD O 

ML 

SS 

O 
O 
_J 

o 
zc 
CL 
< 
cc 
o 

0. cc 
zz y 
co 5 

NS 

-4-40.2 
NS 

•5-0.2 

NS 

-6-{073 

NS 

-7-i0.i 

NS 

NS 

NS 

NS 

10 

0.5 

072 

0.6 

l . ^ - - " " ! SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

' WATER TABLE (24 HOURS) 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(405) 321-3895 

WELL COMPLETION DETAIL 

12.0 

13.91 

23.54 
24.04 
24.74 

SODIUM BENTONITE 
PELLETS 

8 - 2 0 SIUCA SAND PACK 

15 
.010 SLOT PVC SCREEN 

20' 

SUM? 

7-3/8' 
25' 

30 

35 

JOB NAME/NUMBER MW—49 (BH-72) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6 /5 /91 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY BUS 

DRAWN BY: SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

26.5 

JS7_28JL 

DEPTH 

(FEET) 

2.5 

10 

15 

20' 

25" 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3811.2 

SILT: 10 YR 7 /3 , VERY PALE 
BROWN, LOOSE, DRY, SOFT 

SANDSTONE: 2.5 YR 8 /2 , WHITE, DRY, 
MODERATELY HARD, VERY FINE GRAINED, 
SILTY, WEATHERED 

2.5 YR 7 /+ PALE YELLOW AT 4.0' 

2.5 YR 6 /8 OUVE YELLOW AT S.5' 

MOIST AT 9.0' 

CEMENTED LAYER SET 13.5' 

VERY MOIST TO WET AT 19.0' 

2.5 YR 4 / 4 OUVE BROWN AT 20.0' 

VERY HARD & CEMENTED AT 24.5'-25.0' 

30 

T.D. 35.0' 

E E S 

35-

SPLIT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

VATER TABLE «4 HOURS) 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3813.35 

WEEP HOLE 

—— VATER TABLE OWE OF BORING) 

| _ LABORATORY TEST LOCATION 

-}- PENETROMETER CTONS/SO. FT.) 

HR) NO RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2' PVC RISER 

10 

15 

SODIUM BENTONITE 
PELLETS 

.010 SLOT PVC SCREEN 
20' 

8 - 2 0 SIUCA SAND PACK 

25" 

30 

SUMP 
35 

JOB NAME/NUMBER MW—50 (BH-73) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6 / 6 / 9 1 

DRILLING HETHDD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY_ 

DRAWN BY> 

BJS 

SAR PAGE 1 OF 1 



WELL COMPLETION RECORD 

GEOLDG 
UNIT 

_V_i 5 ^. 

DEPTH 

(FEET) 

2.8 

8.5 

10 -

15 

17.9 _ 

18.5 

2 0 -

25" 

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3809.3 

SILT: 7.5 YR 6 /4 , LIGHT BROWN, 
LOOSE, DRY, SOFT 

CLAYEY SILT: 7.5 YR 5 /4 , BROWN, FIRM 
FRIABLE, DRY, CALICHE. 15% CLAY, 10% 
CAUCHE 

SILT. GRAVEL. COBBLES: SILT IS 10 YR 
6 /4 TO 5 /4 , LIGHT YELLOWISH BROWN 
TO YELLOWISH BROWN, DRY. GRAVEL k 
COBBLES ARE 2.5 YR 5/0 TO 4 /0 . 
GRAY TO DARK GRAY ANO ARE DOLOMITE 
UMESTONE, VUGGY POROSITY, 
LIMESTONE IS ALSO 2.5 YR 6 /2 UGHT 
BROWNISH GRAY 

SANOSTONE: 2.5 YR 6/6 , OUVE YELLOW 
HARD. FINE GRAINED. SILTY 

T.D. 18.5' 

• <t 

a fc 

Z _ l 
zo u 

ML 

ML 

GM 

SS 

13 
a 
_1 

a 
X 
0_ 
< 
oc 
LD 

V 

. <ro' 

. <ro' 

.«?<>• 
o 

WA

NS 

NS 

NS 

o.e 

0.7 

0.5 

L 

I " " I SPUT-SPOON SAMPLER 

I X I I STANDARD PENETRATION TEST 

1 I UNDISTURBED SAMPLE 

- X X X " VATER TABLE <24 HOURS) 

—•— VATER TABLE (TIME DF BORING) 
| _ LABORATORY TEST LOCATION 

- j - PENETROMETER CTDNS/Sa FTJ 

Mb NO RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC, 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 
^ < * > S > 321-3895 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING OATUU: 3810.86 

WEEP HOLE 

18.01 
18.5 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

.010 SLOT PVC SCREEN 

.7-3/8'. 

8 - 2 0 SILICA SAND PACK * 

15 • 

SUMP 

20' 

25" 

30 

35 ' 

JOB NAME/NUMBER MW—51 (BH-74) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6/6/91 

DRILLING METHDD HSA/SS 
DRILLED BY SHB 
LOGGED BY JMB 

CHECKED BY_ 

DRAWN BY> 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

2.8 

4.7 
5 " 

10 

15 

19.0 -
19.25 

20 — 

25 

30 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3815.3 

SILT: 7.5 YR 6/4 , UCHT BROWN, 
ROOTLETS TOP 2.0'. LOOSE, SOFT, DRY 

CLAYEY SILT: 7.5 YR 5 /4 , BROWN, 
FRIABLE, FIRM, NON —PLASTIC, DRY, 
CALICHE. 157. CLAY. 10% CAUCHE 

SILT. GRAVEL Sc COBBLES: SILT IS 10 YR 
6 /4 TO 5 /4 , LIGHT YELLOWISH BROWN 
TO YELLOISH BROWN, DRY, GRAVEL ic 
COBBLES ARE 2.5 YR 5 /0 TO 4 /0 . 
GRAY TO LIGHT GRAY TO 2.5 YR 6/2 
UGHT BROWNISH GRAVEL, GRAVELS ARE 
DOLOMITE LIMESTONE. VUGGY POROSITY 

DOLOMITE LIMESTONE: 7.5 YR 6/2 . 
PINKISH GRAY, VERY HARD, VUGGY 
POROSITY. MOIST 

T.O. 19.25' 

35 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

ZZ 
o 

o < 
oo o 

00 
00 

< zz 
zz> 

CJ 

ML 

GM 

-LS-

O 
O 

CJ 
X 
CL 
< 
CC 
o 

o 
<Fd>-

a o 

• <J> <P 
o 

O 

;<r<t>-
6 
o 

o 
. of c\> 

o 
(TA

NS 

NS 

NS 

NS 

7 

33 

" - X - X WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

fins) ,171-fflifi 

WELL COMPLETION DETAIL 

18.76 

19.25 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3817.49 

t5=75=fWEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

SODIUM BENTONITE 
PELLETS 

10 

.010 SLOT PVC SCREEN 

8 - 2 0 SIUCA SAND PACK 

15 

SUMP 

. 7 - 3 / 8 ' . 
20-

25 • 

30 

35 

JOB NAME/NUMBER MW—52 (BH-75) 

BORING NUMBER MARATHON/91029 

6 /7 /91 DATE DRILLED 

DRILLING METHOD HSA/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY_ 

DRAWN BY: 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

10 

13.6 

15 

20' 

25-

30 

35-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3807.5 

COBBLEY CLAYEY SILT: BROWN, 10 YR 
4 /3 , DRY. VERY LOW PLASTICITY, 
COBBLES FROM 3 CM TO 10 CM, SUB-
ROUND 

BOULDERY BELOW 7.5', ROUND, > 50CM 

CLAYEY AND GRAVELLY BELOW 11.5' 

AUGER REFUSAL AT 13.6' 

GROUNDWATER NOT OBSERVED DURING 
DRILUNG 

• 

• < 

Z -J 

GM 

13 
• 
_ l 

Z£ 

< 
U3 

O 

?>: 

q 

o (?<)• 
o 

o 

o o 

o o 

4 ST/ 

NS 

NS 

2L5 
312 

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

VATER TABLE C24 HOURS) 

- — VATER TABLE OIME OF BORING) 

1 _ LABORATORY TEST LOCATION 

-f- PENETROKETER (TONS/SO. FTO 

NRi NO RECOVERY 
NSi NOT SAMPLED 

ROBERTS/SCHORNICK 
i, ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V. ROBINSON 
NORMAN, OKLAHOMA 73072 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING 0ATUU: 3809.92 

WEEP HOLE 

6.17 

12.72 
12.90 
13.60 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

• SODIUM BENTONITE 
PELLETS 

- 2' PVC RISER 

8 - 2 0 SIUCA SAND PACK 

• .010 SLOT PVC SCREEN 

- SUMP 

10 

15 

20' 

25-

30 — 

35 

JOB NAME/NUMBER MW-—53 (BH-77) 

BORING NUMBER MARATHON/91029 

DATE DRILLED 6 / 7 / 9 1 

DRILLING METHOD H5A/SS 

DRILLED BY SHB 

LOGGED BY JMB 

CHECKED BY_ 

DRAWN BYi 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

15 

30 

LITHOLOGIC DESCRIPTION 

NOTE SFE BORING RECORO f S3 FOR MORE! 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3821.90 

CLAYEY SILT: 10% CLAY, 90S 7.5 YR 
6 / 4 . UNCONSOUDATED, DRY 

SILTSTONE; 2.5 YR 8 /1 WHITE. HARD, 
DRY 

SANDY DOLOMITE: VERY FINE GRAIN 
SIUCA SAND. 10 YR 7 / 1 LT. GRAY, VERY 
HARD. FRACTURED, DRY 
SANDSTONE: VERY FINE GRAIN SIUCA. 
WELL SORTED, HARD, MOIST, 10 YR 7 / 2 
LT. GRAY, MASSIVE. MINOR IRON OXIDE 
MOTTUNG FRACTURES (HORIZONTAL) AT 
8.1^8.3,9.7,10, k 10.3 FEET, SANDY 
DOLOMITE INTERBEDDED AT 10.3' TO 
10.6'. FRACTURES AT 6.2. 9.0. 10.2, 
11.7. 12.9. 13.4. 13.9. 15.9 
SANOSTONE VERY UOIST AFTER 12.8' 
VARYING DEGREES OF CARBONATE 
CEMENTATION 
AFTER 22.0' , 10 YR 5 /2 CRAY BROWN, 
NO CARBONATE CEMENTATION, MODERATLY 
HARD, FRACTURES AT 17.7, 18.8. 20.3, 
20.9, 24.5 FEET 

27.0' TO 27.3' , 2.5 YR 7 / 4 PALE 
YELLOW 

2.5 YR GRAY BROWN AFTER 30 ' . FRAC
TURES AT 29.7, 29.8, 29.9. 30 .1 . 30.2, 
30.4. 30.8. 31.0. 32.2. 31.5, 31.9, 32.3. 
32.5, 3 3 . 1 , 33.5, 33.9, 34 .1 , 3 4 J . 34.9, 
33.5, 36.6. 37.2. 37.3. 37.9. CALCfTE 
AND IRON OXIDE FRACTURE, FILL AFTER 
34.0' 
AFTER 35. T . MODERATELY WELL 
CEMENTED, ABUNDANT FRACTURES -
EVERY .2 FEET 

AFTCR 36.0' . 2.5 YR 6 / 2 UGHT BROWN 
GRAY TO 2.5 YR 6 / 4 UGHT YELLOW 
BROWN IRON OXIDE STAINING, MOIST 
MOD. WELL COJEf/TED AFTER 3B.8'. 2.3 
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 

SANDSTONE: VERY FINE GRAIN. 10 YR 
5 / 1 CRAY TO 10 YR 3 / 1 VERY DARK 
GRAY, VERY HARD, MODERATELY FRACT
URED, AFTER 47.0' 2.5 YR 7 / 0 UGHT 
GRAY, MOTTLED WITH 10 YR 6 / 3 PALE 
BROWN, SUCHTLY DOLOMITIC AFTER 
50.7' . BETWEEN 54.8' AND 55 ' 5 YR 
4 / 1 BARK GRAY 

CONTINUING ALTERNATING BANOS OF 10 
YR 5 / 1 GRAY AND 2.3 YR 7 / 6 UGHT 
GRAY MOTTLED WITH 10 YR 6 / 3 PALE 
BROWN 

BETWEEN 62.6' AND 62.7 - : SILTY 
SANOSTONE 5 YR 5 / 2 OUVE GRAY, 

\ HIGHLY WEATHERED 

DOLOMITE: GRADAT10NAL CONTACT WITH 
SANDSTONE, 5 YR 5 /1 GRAY, VERY 
HARD. HORIZONTAL FRACTURES AT 72.6, 

i 73. 73.3, 73.4, 74.7, 75.0, STRONG 
\ CONDENSATE ODOR AT 76.0' 

T.D. 76.0 ' 

W A AFTER DRILUNG 14.90' 

O 
F 
< 

LO O 

Q fc 
U l CO 

1 < 
2 _l 

CL 

SILTSTONE 

SANDY 
DOLOMITE 

SANDSTONE 

SANOSTONE 

DOLO. 

O 

o 
o 
X 
CL 
< 
LX 
o 

CL fX 
ZS UJ 

to 2 

n><n 
SPUT-SPOON SAMPLER 

STANOARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE ( 2 4 HOURS) 

- ; _ — WATER TABLE (TIME OF BORING) 

l _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(4051 3 2 1 - 3 8 9 5 

WELL COMPLETION DETAIL 

75.49 
76.19 

SODIUM BENTONITE 
PELLETS 

.020 SLOT 4 
SCREEN 

PVC 
45 • 

8 - 2 0 SIUCA SAND PACK 

60" 

SUMP 75' 

90 

105" 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW~54 (BH~80) 

DATE DRILLED 6 /27 /91 

DRILLING METHOD 

DRILLED BY 

LOGGED BY 

CHECKED BY 

DRAWN BY: 

AIR ROTARY 
SHB 

GBR 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG, 
UNIT 

DEPTH 

(FEET) 

10 — 
11.0 

EO 

3£ 

39.1 
40 -

50 

60 

65.0 

70 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD f 83 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3792.60 

SANDSTONE; VERY FINE GRAINED SIUCA, 
10 YR 6 / 3 PALE BROWN, 10 YR 5 /3 
BROWN, MODERATLY HARD TO VERY HARD, 
SUGHTLY MOIST. WEATHERED. MOIST AND 
FRIABLE BETWEEN 18.5 AND 21.5', AFTER 
21.5' VERY HARD. FRACTURES LARGELY 
CEMENTED. FRACTURES AT 15.2. 16.0. 
16.8, 17.2, 17.5, 18.5. 19.7, 20.0, 2 0 A 
21 -21 .5 , 23.3, 24.0. NO ODOR 

10 YR 5 / 2 GRAY BROWN AFTER 25.0' 

FRACTURE (HORIZONTAL) AT 28.5' 

SANDY DOLOMITE: VERY FINE GRAIN 
SANO. 10 YR 6 / 1 , LT. GRAY-GRAY. 
VERY HARP 
DOLOMITE: MICROCRYSTAL 2.5 YR 6 / 2 . 
UGHT BROWN GRAY. VERY HARD, 
FRACTURES AT 31.6,32.1, 32.2. 3 2 . 3 -
33.5. 33.8, 33.9, 35 .1 , 35.7 

132.1 TO 32.2 FEET FRIABLE, 
SANDSTONE INTERBED. 5 YR 5 / 3 OUVE. 
MOIST, IRON OXIDE AND PYRfTE ALONG 
FRACTURES BELOW 33 ' AFTER 34.3' , 
VERY HARD, FRACTURES LARGELY 
CEMENTED AFTER 35' , GRADES 

OOLOMITIC SANDSTONE: VERY FINE GRAIN 
SAND. GRAOAT10NAL CONTACT WITH 
DOLOMITE, VERY HARD 10 YR B / l UGHT 
GRAY—GRAY 10 YR 5 / 2 GRAY BROWN 
38.9' TO 39.6', FRACTURES 36.7' , 37.8' , 
38.8'. 42.4'. 43.8'. 44. 44.7' 

SANDSTONE: VERY FINE GRAIN SIUCA 
2.5 YR 6 / 2 UGHT BROWN GRAY, VERY 
HARD BETWEEN 6.9 AND 7.4 FEET, 10 
YR 4 / 1 DARK GRAY ZONE, SILTSTONE 
INTERBED BETWEEN 4 i 6 ANO 43.4 FEET: 
HIGHLY FRIABLE AND WEATHERED, 2.3 YR 
4 / 2 DARK GRAY BROWN 
BETWEEN 43.4 ANO 44.4 FEET DOLOMITIC 
SANDSTONE: VERY FINE GRAINED, 10 YR 
6 /1 UGHT CRAY TO GRAY 
AFTER 44.4 FEET SANDSTONE: VERY 
FINE GRAIN 5 YR 4 / 1 DARK GRAY, MOD. 
HARD, 5 YR 4 / 1 DARK GRAY 45 TO 
46.1 FEET 

DOLOMITIC SANDSTONE:. VERY FINE GRAIN. 
7.5 YR 7 / 0 UGHT GRAY, VERY HARD. 
HORIZONTAL FRACTURES AT 4 4 . 1 ' 
SANDY DOLOMITE: VERY FINE GRAIN 
10 YR 6 / 2 UCHT BROWN CRAY. VERY 
HARD, HORIZONTAL FRACTURES AT 49.9', 
51.9' , 52.7' . 53.5', 53.7*. 45" FRACTURE 
AT 49.0', VERTICAL FRACTURE AT 44.2" 
TO 55.0' , PYRITE, CALCITE AND HEMA
TITE FRACTURE FILL, STRONG 
CONDENSATE ODOR AFTER 53.0" 

DOLOMITE: 10 YR 8 / 2 UGHT BROWN 
CRAY, HIGHLY FRACTURED WITH THIN 
INTERBEDS OF OOLOMITIC SILTSTONE 
AND SANDSTONE. STRONG CONDENSATE 
ODOR 

T.O. 65,0' 

• < 
CO CJ 

DOLOMITE 
SANDSTONE 

DOLOMITE 
SANDSTONE 

DOLOMITE 
SANDSTONE 

~ZZ 7 

zz: 

ZZL 

IZZ 

SPLIT-SPOON SAHPLER —_r VATER TABLE CTIHE DF BDRING) 

STANDARD PENETRATION TEST L LABORATORY TEST LOCATION 

UNDISTURBED SAHPLE + PENETROMETER (TONS/SO. FT.) 

VATER TABLE <24 HOURS) NRi NO RECOVERY 

NS- NOT SAMPLED 

ROBERTS/SCHORNICK 
8. ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 V . ROBINSON 
NDRHAN, OKLAHOMA 73072 

(405) 3 2 1 - 3 8 9 5 

U 
Z3 
_l 
< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3794.40 

WEEP HOLE 

CONCRETE PAD 

CEMENT/BENTONITE 
GROUT MIX 

12" STEEL CONDUCTOR 
CASiING 

•14' BOREHOLE 

VOLCLAY PURE 
GOLD GROUT 

• SODIUM BENTONITE 
PELLETS 

10 

' 4' PVC RISER 20 

.020 SLOT 4" PVC SCREEN 
30 -

8 - 2 0 SIUCA SAND PACK — 

40 

50 

60 

SUMP 

7-5/8' 

70 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-55 (BH-81) 

DATE DRILLED 6/25/91 

SHB 

DRILLING METHOD AIR ROTARY 

DRILLED BY_ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY' 

GBR 

BJS 

SAR PAGE 1 OF 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

6/21/91 
V7 32.75' 

OEPTH 

(FEET) 

L S I 
I 1 

6.0- SILTY CLAY: 307. SILT, 707. CLAY, 10 YR 5/3, 
BROW, SOFT, MED. PLASTICITY, MINOR SUBANG 
DOLOMITE GRAVEL TO 1/4 INCH, MINOR DOLOMITE 

j p 9 - ^ \ COBBLES TO APPROXIMATELY 3 INCHES 
DOLOMITE 10 YR 4/1, DARK GRAY TO 10 YR 
6/1, GRAY-LIGHT GRAY, DRY. HARD, 

VERTICAL FRACTURE BETWEEN 16.2-17.0' 
MOOERATELY FRACTURED BELOW 17.0' 

17.7—= 

20 

25.0 

30 

40 -
41.61 

50 ' 

60 

LITHOLOGIC DESCRIPTION 

NOTE SEE BORINC RECORD f 83 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE 3780.3 
CLAYEY SILT: 20Z CLAY, BOX SILT. 10 YR 5/3, 
BROWN, DRY. UNCONSOUDATED. LOW PLASTICITY 

OOLOMITE: MTH INTERBEOS OF SILTY DOLOMITE, 
10 YR 5/2, GRAYISH BROWN, 10 YR 6/2, UGHT 
BROWNISH GRAY, AND 10 YR 5/1, GRAY, 
ABUNDANT HEMATITE-REPLACED FUSS1LT -
POSSIBLY GRAPTOUTES OR SPONCESPICULES, 
AFTER 21.0', CHET-LIKE CONCOIDAL FRACTURING 

DOLOMITE: 10 YR 5/2, GRAYISH BROWN, MICRO-
CRYSTALUNE VERY HARD, HIGHLY FRACTURED, 
25 Y 6/2, LIGHT BROWJISH GRAY SILT ALONG 

, FRACTURES, MINOR IRON OXIDE STAINING 

STRONG CONDENSATE ODOR IN FRACTURE AT 
3Z8' IN FRACTURE 45' FROM VERTICAL 

STRONG CONDENSATE ODOR IN FRACTURES TO 
35.6' 

AFTER 35.6', FRACTURES LARGELY CEMENTED 

T.D. 41.61 

GROUNDWATER AT 3175' 
1/8" FLOATING PRODUCT 
STRONG CONDENSATE ODOR 6/21/91 

70 -
SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

DOLOMITE 

WATER TABLE (TIME OF 80RING) 

[_ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR; NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tc ASSOCIATES, INC. 

. ENVIRONMENTAL CONSULTANTS 
3700 W. ROBINSON 

NORMAN. OKLAHOMA 73072 
"403) 321-38W 

LU 
ZZ 

< 
> 

14.2 

WELL COMPLETION DETAIL 

VENTED LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3782.45 

WEEP HOLE 
0 

CONCRETE PAD 
CEMENT/BENTONITE 
"CROUT MIX 

•12" STEEL CONDUCTOR CASING 

14" BOREHOLE 

10 
4 PVC RISER 

VOLCLAY PURE COLD 
GROUT MIX 

41.38 
41.61 

20 

SODIUM BENTONITE 
"PELLETS 

.020 SLOT 4" PVC SREEN 

30 

• 8 - 2 0 SIUCA SAND PACK 

40 
• SUMP 

7-3/8' 

50 

60 

70 — | 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-56 (BH-82) 

6/27/91 DATE DRILLED 

DRILLING METHOO SCHRAMM ROTARY/CORE 

0RILLED BY BOYLES BROS. 

LOCCED BY GHR 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PACE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

7/18/91 

- 6/17/91 -

DEPTH 

(FEET) 

oio-
2.1_ 

. SANDY SILT: 
\ SANDY DOLOMITE: 

10.0-

20.0-

25 — 

38.0 

+6.0" 
48.0 

50 — 

56.0" 
58.0 

65, 
65.0 

1.5 

75 

67.0 

74.0 

: \ GYPSUM: 

75.0 
80.0-

87.0 
88.0 

90.0 -
91.5 

96.0" 

10C 

106.0" 
108.0 

119.0. 
122.0 

125-
126.0 

140.0-
142.0 

148.0 
9.0 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD f 83 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3785.6 

SANDY DOLOMITE: 

SILTSTONE: 

DOLOMITE: 

DOLOMITE: 

. DOLOMITE: 
DOLOMITE 

DOLOMITE 
DOLOMITE 

,DOLOMIT£ 
DOLOMITE-
DOLOMITE 
DOLOMITE: 
DOLOMITE: 

DOLOMITE 
.xDOLOMITE-
\ SILTSTONE 

' \ DOLOMITE 
DOLOMITE 

DOLOMITE 
LIMESTONE 

UMESTONE 
DOLOMITE 

UMESTONE 

UMESTONE 
SILTSTONE 

. UMESTONE 
UMESTONE 
UMESTONE 

UMESTONE 

UMESTONE 
DOLOMITE: 
DOLOMITE 

15 
154.0 _ 

158.0 

162.0 
164.0_ 

166.0 

172.0" 

175— 
SPLIT—SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

SANDSTONE DOLOMITIC 

O 
=! F o < 
CO o 
Q fc 
LU CO 

S3 
ZD o 
_SM_ 

SANDY 

SILTSTONE 

DOLOMITE 

DOLOMITE 
DOLOMITE 

DOLOMITE 

DOLOMITE 

DOLOMITE • 
UMESTONE 

UMESTONE 
DOLOMITE 

UMESTONE 

UMESTONE-
SILTSTONE 

LIMESTONE 
UUESTONE 

UMESTONE 

UMESTONE 

LMSICNI; 
OOLOMITE 

DOLOMITE 

SANDSTONE 

O 
o 
_J 

o 
X 
CL 
< 
cc 

TTT 

rTTTT 

x g 

Q_ CC 

zs UJ 

co 2 

- W A T E R TABLE (TIME OF BORING) 

I LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN. OKLAHOMA 73072 

(405) 321-3895 

LU 
ZD 

< 
> 

WELL COMPLETION DETAIL 

, LOCKING STEEL 
PR0TECT0R 

- CASING DATUM: 3787.70 

r-WEEP HOLE 

ĈONCRETE PAD 

CEMENT/BENTONITE 
"GROUT MIX 

-8* PVC CONDUCTOR CASING 

25 

0 — 

1 10 5/8" BOREHOLE 

47.0L 

_V0LCLAY PURE GOLD 
GROUT MIX 

4" PVC RISER 

50 

75 

100 

125 

.! 

SODIUM BENTONITE 
' PELLETS 150 

..020 SLOT 4" PVC SCREEN 

• 8 - 20 SIUCA SAND PACK 

7-5/8" 
-SUMP. -175 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-57 (BH-83) 

6/25/91 

BOYLES BROS. 

DATE DRILLED 

DRILUNG METHOD AIR ROTARY 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

GHR 

BJS 

SAR 



BORING RECORD 

GEOLOG, 

UNIT 
OEPTH 

ifEETl 

15 — 

18.0 -

29oT 

2 2 . 0 . 

25 — 

28.0-

30 

35 • 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3821.60 

CLAYEY SILT: UGHT BROWN. 7.5 YR 6 /3 . 
30% CLAY, «0« SILT, FIRM TO LOOSE, 
FRIABLE, 10X CAUCHE DEPOSITS, DRY 

SILTSTONE: UCHT GRAY, 5 YR 7 / 1 , 
SUGHTLY HARD, FRIABLE, ORY, 
WEATHEftED Af'PEARANCE, SIUCEOUS 

Z 
o 
F 
< 

U to 

i< 
ZD u 

ML 

SILTSTONE . 

O 
O 

o 
r 
CL 
< 
O 

\ 

DOLOMITE: Si AHOY, UGHT GRAY, 5 Y 7 / 1 , 
AND LIGHT BROWNISH GRAY 10 YR 6 /2 , 
VERY SLCHTLY CALCAREOUS. HARD. ORY, 
DENSE, KCATTOED HEMATITE - SX 
THROUGHOUT 

DOLOMITE; 10 \H 6 / 1 , GRAY, VERY HARD 
VERY FINE MICROCRYSTALUNE, DENSE, 
CHERTY, DRY, FRACTURED INTERVAL FROM 
15.0-15..2', ANO 18.2-18.4', DRY 

DOLOMITE: AS ABOVE, INTERBEDDED WITH 
SANDSTONE VERY FINE GRAIN, UGHT 
BROWNISH GRAY, 10 YR 6/2 . AND PALE 
BROWN. 10 YR; 6 /3 . SIUCEOUS CEMENT. 
DRY. DENSE _ 
SANDSTONE: F ALE BROWN, 10 YR 6 /3 , 
AND GRAYISH BROWN. 2.5 YR 5 /2 , 
A*GtU.ACCOUS. MODERATELY SOFT, SUCEOUS 

^CEMENT, DRY 

DOLOMITE, UGHT GRAY, VERY FINE CRY— 
STALUNK, VERY SUGHTLY SANDY, 
SUGHTLY C A L C , 1 0 YR 7 / 1 , VERY HARD, 
DENSE, ORY, INTERBEDDED WITH S A N D 
STONE, AS ABOVE, BELOW 2S.O' 

SATTBSTBNE-TIUY, 2.5 YR N6/0. Mb 
GRAYISH BROW, 10 YR 5/2. VERY FINE 
GRAIN SJCHTLV CALCAREOUS CEMENT, 
MOD. CEMENTED, MOD. HARD, SLIGHTLY t 

YJRIABLE, DENSE j 

SANDSTONE: UGHT BROWNISH GRAY, 10 
YR 6/2 , AND PALE BROWN, 10 YR 6 /3 , 
SUGHTLY HARD TO SOFT, VERY FINE 
GRAIN, '.£RY fiUCHTLY CALCEREOUS, 
PREDOMINATELY SIUCEOUS, DRY, MASSIVE, 
WEAKLY CEMENTED 

I - 1 SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEilT 

UNDISTURBED SAMPL; 

WATER TABLE (2* HOURS) 

SANDY 
DOLOMITE 

DOLOMITE 

DOLOMITE 
/SANDSTONE 

SANDSTOf-1 

j DOLOMITE 

'SANDSTONE 

SANDSTONE 

zzz 
ZZZ2 

OVM SOIL OAS 

PPM X M.O 

i * 

ZZ. 

zzz 
zzz 

ZZZ' 

zz 

zzz 

WATW TABLE (TIME Of ftOMMC) 

[_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) » 

CC: GRAB COMPOST 

ROBERTS/SCHORNICK 
l i AISSOCIATES, INC. 
EMVMCI 

Homi 

WANTS 
73071 

0 12 14 H 16 

SAMPLE 

0.0 

10 

12 

13 

14 

15 

0.0 

cc 

0.0 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

cc 

oc 

GC 

GC 

GC 

CC 

OC 

2JL 

L l 

6.0 

AS. 

REMARKS 

10.0 

XZSL 

14.0 

16.0 

CC 

GC 

0.0 

0.0 

0.0 

0,0 

0,0 

2.0 

79.0 

0.0 

CC 

GC 

GC 

GC 

GC 

CC 

CC 

GC 

18.0 

20.0 

224 

24,0 

26.0 

3JJJ2 

3ZA 

3S.0 

BAOXQftOUNO 

OVM REAMN0: 

SOU 0-0 PPM 

AIRl 0.0 PPM 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-84 (MW-58) 

DATE DRILLED 6 /29 /91 

DRILUNG METHOD 7 - 9 / 8 / AIR HAMMER. 
DRILLED BY . BOYLES BROS. 

LOGGED BY QHR 

CHECKED BY BJS 

DRAWN BY: SAR ffflfc I 1 ff 1 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET1) 

35" 

40" 

+4.0-

44.0-

45 ' 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE; 3821.80 

SANDSTONE., AS 'BOVE BUT BECOMING 
VERY POORLY CEMENTED TO UNCON
SOUDATED BELOW 40.0'. SILTY 

SANOSTONE; L O T ORAY 7.5 YR N 7/0, 
SUGHTLY OOLOMITE. SIUCEOUS, VERY FINE 
GRAIN, MOD. HARD. FRIABLE. DRY 

48.0-

50 ' 

55" 

60" 

65 ' 

70-

SANDSTONE; LIGHT BROWN, 7.5 YR 6/3, 
SIUCEOUS. VERY FINE GRAIN, VERY 
POORLY CEMENDTL'D, DRY, SILTY 

GRADING TO SANDSTONE; UGHT BROWNISH 
CRAY, 10 YR 6/5, VERY FINE GRAIN, 
SUGHTLY DOLOMITIC, HARD, ORY, WELL 
CEMENTED 

SANDSTONE: M O W , 7.5 YR 5/3, VERY 
FINE GRAIN, SlUCisOUS, VERY POORLY 
CEMENTED, LOOSE, MOIST, SILTY 

SANDSTONE: BRO'MN, 7 YR 5/3, VERY FINE 
GRAIN, SILICEOUS, VERY POORLY CEMENTED 
LOOSE. MOIST, SILTY, INTERBEDDED WITH 
MINOR DOLOMITIC SANDSTONE 

l ^ ^ n SPUT-SPOON SAMPLER 

I ZXT. I STANDARD PCNCMAHOU TEIT 

UNDISTURBED SAMPLE 

WATER TABU (14 HOURS) 

Z 

, o 
3 < 
Vt (J 

o fc 

s i 
z _i 

SANDSTONE 

SANOSTONE 

SANDSTONE 

SANDSTONE 

SANOSTONE 

SANDSTONE 

O 
O 

U 
I 

< 
or 

OVU SOIL OAS 

PPM X J ± £ 
» I 10 l l 14 l> I g 

— — WATER TABLE (TIME OF BORINC) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SO. FT.) 

BC! CRAB COMPOST 

ROBERTS/SCHORNICK 
le ASSOCIATES. INC. 

SAMPLE 

115.0 

10 

IT 

13 

14 

15 

a.o 

0,0 

0 0 

REMARKS 

BACKGROUND 

OVM REAOWC. 

s o u ...Q-Q PPM 

AMt 0-0 PPM 

Ml 

GC 

CC 

OC 

91.8 

0.0 

0.0 

0.0 

122.C CC 

13.9 

260.0 

0,0 

0.0 

16 

TT 

18 

19 

20 

0.0 

0.0 

0.0 

52.0 

0.0 

5C 

GC 

CC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

OC 

OC 

36.0 

40J2I 

MA 

i3A 

50.C 

60.0 

62.0 

412 

66.0 

ULSL 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-84 (MW-58) 

DATE DRILLED 6/29/91 

ORILUNO METHOD 7 - 5 / 6 ' AIR HAMMER 

DRILLED BY BOYLES BROS. 

LOGGED BY QHR 

CHECKED BY BJS 

DRAWN BY: SAR m 1 v 7 I 



BORING RECORD 

GEJOLOG. 
UNIT 

DEPTH 

(FEET) 

70 

7f i -
76.0 

ao 

8Z.0 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3821.60 

SANOSTONE: CONTINUED FROM PREVIOUS 
PACE 

DOLOMITE: UCiHT GRAY, S YR 6 / 1 , 
CRYSTALLINE, CHERT, HARD, DRY 

MICRO-

84.0 

85 -

SANDSTONE: UGHT GRAY, 7.S YR N 7/0~ 
VERY FINE GRAIN, SUGHTLY DOLOMITIC, 
MOOERATELY HAi'lD, FRIABLE. DRY 

SANDSTONE; ijRAYISH BROWN, 10 YR 5/2, 
SOFT, VERY POCRLY CEMENTED, VERY FINE 
GRAIN, MOST 

BE10W 88.0', SANDSTONE AS ABOVE INTER-
— BEDDED WITH SANOSTONE, 7.5 YR N 7/0, 

VERY ONE GRAIN, VERY SLIGHTLY DOLO-
- MIT1C, MOO. SSUtiEOUS CEMENT. FRIABLE. 

THINLY BEDDED 

90 ' 

B4 

95 -

97 

100-

104 

105-

SANOSTONE: DCM.OMITIC, GRAY, 10 YR 6 / 1 , 
MOD. HARD, VERY FINE GRAIN, MOO. CE
MENTED. CRY 

DOLOMITE: GRAYliJH BROWN., 10 YR 5/2, 
PREDOMINATELY UlCftOCRYSTALLINE, TRACE 
FN CRYSTALUNE, SUGHTLY SANDY DOLO
MITE, HARD, CENSE. ORY 

DOLOMITE: GRAYISH BROWN, 10 YR 5/2 , 
MICROCRYSTALUNli, SOME FN CRYSTALLINE 
WITH SANDY TEXTURE, HARD, DENSE, DRY, 
VERY SUOHTLY CALCAREOUS 

DOLOMITE; GRAYISH BROWN, 10 YR 5/2. 

1 - - ^ H SPUT-SPOON SAMPLE* 

I ^ X ~ [ STAND ARB PENETRATION TEST 

I I UNNtTJPftED SAMPLE 

~Z1ZZ— WATER TABLE ( 1 * HOURS) 

— — WATER TABLE (TIME OF BOftMO) 

L_ LABORATORY TEST LOCATION 

- f PENETROMETER (YONI/SH r r . ) 

SC: CRAB COMPOST 

ROBERTS/SCHORNICK 
Se ASSOCIATES, INC. 
ENUJRi 

Nd 

M2E 
1.TANTS 

7*072 

JOB NAME/NUMBER MARATHON/91089.01 

BORING NUMBER BH-84 (MW-58) 

OATE DRILLED 6/29/91 

DRILUNG METHOD 7 - 5 / 8 * AIR HAMMER 

DRILLED BY BOYLES BROS, 

LOGGED BY QHR 

CHECKED BY BOS 

DRAWN BY: SAft^ .3 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

iEEEI) 

105' 

11 

112.0 

111 

118,0-

120— 

124.0 

123—I 

130— 

1 3 5 -

138.0 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3821.60 

ANO BROWN, 10 VR 5/3, MICROCRYSTAL 
LINE, CHERTY, Dl.:NSE, HARD, DRY, INTER
BEDDED WITH SILTSTONE, MINOR DUSKY 
YELLOWISH GREEN, 5 GY 5 /2 , SOFT, 
FISSILE 

BECOMING VERY SILTY DOLOMITE BELOW, 
110.0* 

SANDY DOLOMITE; UGHT ORAY, 10 YR 
8 / 1 , COARSELY CRYSTALLINE, DENSE, 
HARD, DRY, INTERBEDDED WITH SILT, 
UGHT GRAY 10 7R 7 / 1 , VERY SOFT, 
UNCONSOLIDATED POWDERY IN CUTTINGS, 
ORY 

SANDY DOLOMITE: GRAY, 7.5 YR N 6 /0 , 
FINE CRYTSTALLNE, SANOY, DULL 
APPERANCiE, HARD, MASSIVE, ORY 

DOLOMITE: UGHT GRAY, 10 YR 6 / 1 , 
MICROCRYSTALUNE, OENSE, CHERTY, 
HARD, DRY. VERY SLIGHTLY SILTY 

O 

Ln o 

UJ Xn 

lis 
3 u 

DOLOMITE 

DOLOMITE 
SANOY 
WITH 

INTER
BEDDED 

SILT 

ZZ 

SANOY 
DOLOMITE 

DOLOMITE 

DOLOMITE: UCHT CRAY, 10 YR 6 / 1 , 
MICRO CRYSTALUNE, DENSE, CHERTY, 
HARD, DRY, SOME VERY SUGHTLY SILTY 

DOLOMITE, AS All OVE, INTERBEDDED WITH 
_ SANDSTONE, GRAYISH BROWN, 10 YR 5/2, 

SOTT, VERY POOIILY CEMENTED. DRY 
140-

I - ^ " " l SPUT-SPOON SAMPLER 

[ J * X d STAN0AR6 PENETRATION TEST 

I i UN&itniRaeo SAUPLE 

' WATER TABLE (14 HOURS) 

o 
3 
CJ 
I 
Q. 
< 
OC 
o 

ZZ. 

ZZZ 

3 

ZZ 

ZZZ 

zz 

zzz 
ZZl 

zz 
DOLOMITE 

OOLOMITE 
WITH 

INTERBEQOCD 
SANoSTONf 

ZZ 

zz. 
ZZl 

5 2 

OVM BOIL GAS 

PPM X 14.0 

\9 \ i 1,T 1, 

2E 

« J 4 

- _ r WATER TABLE (TIME OF BORING) 

L_ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. ET.) 

CC: GRAB COMPOST 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

'ANTS 

3072 

ENVIRONMENTAL 
3700 W. 

SAMPLE 

38 

39 

43" 

41 

42 

TS 
246.0 

44 

45 

46 

77 

48 

49 

50 

5T 

0,0 

0.0 

0.0 

0.0 

0.0 

GC 

GC 

REMARKS 

LQ&l 

CC 
110.C 

GC 

GC 

00 

78.0 

223.0 

0.0 

0.0 

0.0 

0.0 

0.0 

52 

5T 

54 

oT 

0.0 

0.0 

O.Q 

0.0 

0.0 

CC 

UJLX 

CC 

GC 

GC 

GC 

GC 

CC 

GC 

CC 

GC 

12.C 

14.C 

BAOKOROUW 

OVM REAOMOi 

SORJ ,.g,g PPM 

AIR! 0 0 PPM 

23J 

LZifi 

una 

HI 

GC 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-84 (MW-58) 

DATE DRILLED 6 /29 /91 

DRILUNO METHOD 7 - 5 / 8 * AIR HAMMER 

DRILLED BY BOYLES BROS. 

LOOSED BY CHR 

CHECKED BY BJS 

DRAWN BY: SAR PAOE 4 Of 7 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

HO-

142.0 

150— 

155-

160— 

184.0-

165—| 

l7Cr— 

172.0-

175-

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3821.60 

(CONTINUED FROM PREVIOUS PAGE) 

SANDY DOLOMITE: LICHT BROWNISH CRAY 
10 YR 6/2. VERY FINE CRYSTALUNE, 
SUGHTLY SILTY, DENSE, HARD, DRY 

SANDY DOLOMITE, AS ABOVE, GRADING 
TO GRAY, 7.5 YR N 6/0, HARD. DRY, 
MASSIVE, DENSE 

SILTSTONE: VfrllTE 10 YR 8/2, TO PINK
ISH WHITE 7.5 YR 3/2. INTERBEDDED 
WITH DOLOMITE, VEKY FINE CRYSTALUNE, 
DENSE, HARD, SLTiTONE, VERY POORLY 
CEMENTED, POWDEKY IN SAMPLES, LOOSE, 
ORY, CALCEREOLS WITH INCREASING 
OOLOMITE BELOW 1-38.0' 

DOLOMITE: UGHT BROWNISH GRAY, 10 YR DOLOMITE 
6/2, VERY RNE CRYSTALUNE TO MICRO- * 

z 
o 
< 

o 

< 
DOLOMITE 

O 
Q 

O 

I 
Q. 
< 
CC 

OVM SOIL QAS 

14.0 PPM X , 

SANDY 
DOLOMITE 

~7Z 

ZZ 

zzz 

zz. 

SILTSTONE 
WITH 

INTEffiEDOCO 
OOLOMITE 

CRYSTALUNE, DENSE, HARD, DRY, INTER
BEDDED WITH SOME DOLOMITE, SANOY. 
VERY PALE BROWN 10 YR 7/3, POORLY 

L - ^ * " 1 SPUT-SPOON SAMPLED 

1 X 1 STANDARD PENETRATION TEST 

UN6t*TUR8£0 SAMPLE 

WATER TABLE (2* HOURS) 

SANDY 
DOLOMITE EL: 

Z2 

ZZZ 

zz. 

zzz 

0 12 14 1« 1B 

WATER TABLE (TIME OF BORJNO) 

L LABORATORY TEST LOCATION 

- f PENETROMETER (TONS/SQ. FT.) 

Xt SUB MMPOBT 

ROBERTS/SCHORNICK 
tt ASSOCIATES. INC. 

SAMPLE 

58 

57 

58 

69 

80 

0.0 

0.0 

GC 

GC 

0.0 

0.0 

0.0 

61 

0.0 

62 

8 3 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

0.0 

0.0 

0.0 

0.0 

1.4 

GC 

GC 

GC 

GC 

REMARKS 

1410 

im 

in 

ifiao 

L52A 

OC 

GC 

GC 

CC 

GC 

1.4 

2.8 

0.0 

0.0 

1,4 

0.0 

0.0 

GC 

GC 

GC 

OC 

GC 

GC 

154.0 

198.0 

138.0 

180.0 

18Z.D 

64.0 

166.0 

168.0 

170.0 

1710 

174.0 

BACKQROUND 

OVM READING! 

S«u 9,0 PPM 

MR; ° - ° PPM 

173.1 

-HO-

H 5 -

150" 

155" 

160" 

165-

170 — 

175' 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER BH-84 (MW-58) 

DATE DRILLED 6/30/91 
DRILUNG METHOD 7-5/8" AIR HAMMER 
ORIUED BY BOYLES BROS. 
LOGGED BY GHR 
CHECKED BY BJS; 
DRAWN BY: SAR PAOt S OF 7 



BORING RECORD 

GEOLOG 
UNIT 

DEPTH 

f^EEJi 

175-

180 

165-

190-

192,0 -

195-

i»a.o_ 

2 0 0 — 

202.0 

205-

207.0 -

LITHOLOGIC DESCRIPTION 

(WOUND SURFAC*: 3821.80 

CONTINUED FROM PREVIOUS PACE 

DOLOMITE: LIGHT GRAY, 5 YR 8 / 1 , MICRO
CRYSTALUNE, GHIjRTY, DENSE, MASSIVE, 
HARD, DRY 

DOLOMITIC UMTSTijNT: MMK, 7.5 YR 8/3? 
ANO PINKISH GRAr, 7.5 YR 7/2, SOFT. 
MED. HARD, CHALKY, FINE CRYSTALLINE, 
DRY, HYDROCARBON ODOR IN SAMPLE 
#85 

UMESTONE: WHITE. 10 YR 8/2. SOFT. 
ARGILLACEOUS. VERY CHALKY WITH FAIR 
HYDROCARBON ODOR IN SAMPLE #88 

UMESTONE: AS ABOVE, AND VERY SANDY 
UMESTONC, VERY PALE BROWN, 10 YR 8/3 
ANO WHITE 10 YR H/2, FAIR HYDROCARBON 
ODOR, MOD. CONSOUDATEO, VERY SUGHTLY 
iMOtST 
SANDSTONE: UGHT BROWNISH GRAY, 10 YR 
B/2. DOLOMITIC, VERY POORLY CEMENTED, 
MEDIUM GRAINED, !:OME FINE CRAINED, 
POORLY GRADED,. ANGULAR 

L S I 

210-

5PUT-3P00K SAMPLER 

STANOARD PENETRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

REMARKS 

" • ^ y *AHR TABLE (TIME OF BORtNO) 

LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

GC' GRA8 COMPOST 

ROBERTS/SCHORNICK 
It ASSOCIATES. INC. 

ra 
'ANTS 
7J07S 

SAOXQROUND 

OVM RCADMO: 

SOMJ 0,0. - PPM 

AIRj 0.0 PPM 

JOB NAME/NUMBER MARATHON/01089.01 

BORING NUMBER BH-84 (MW-58) 

DATE DRILLED A/30/B1 

DRILUNG METHOD 7 - 5 / B ' AIR HAMMER 

DRILLED BY BOYLES BROS, 

LOGGED BY CHR 

CHECKED BY BJS 

DRAWN BY: SAR PACE 8 OF 



BORING RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEEIl 

210 " 

215" 
216.0 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE!: 3821.60 

PERM AE ABLE SATURATED. NO 
HYDROCARBON CDOfl DETECTED 

T,D. 216.0' 

200* 

225 • 

230" 

23! 

240 

z 
o 
F 
< 
o 
E 

8 1 5 
SANSTONt 

Q 

X 
CL 
< 

g 

OVM SOIL OA* 

i < f T ô 1^ 14 i« u 

/ 

•245-

SPUT-SPOON SAMPLER 

STANDARD PCNCTRATION TEST 

UNOISTURBED SAMPLE 

WATER TABLE ( 1 * HOURS) 

— j — WATER TABLE (TIME OF BORJNO) 

l _ LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

CC CRAB COMPOST 

ROBERTS/SCHORNICK 
k ASSOCIATES. INC. 

JANTB 
7M7t 

ENVMONMI 

NORMi A>C<4<LAH0MA 

SAMPLE 

91 

92 

93 

29.5 

1.0 

0.0 

cc 

cc 

oc 

212,0. 

21£S 

216.0 

REMARKS 

BACKQROUND 

OVM REAOMe: 

SOILl _ Q -° PPM 

AIR: ° 0 PPM 

"210 

215* 

220-

225' 

230* 

235 

245-

JOB NAME/NUMBER MARATHON/91089.01 

BORING NUMBER BH-84 (MW-58) 

DATE DRILLED . 6/30/91 

DRILUNC METHOD 7 - 5 / 8 ' AIR HAMMER 

DRILLED BY _BpYl£3 BROS, 

LOGGED BY GHR 

CHECKED BY BJS 

DRAWN BY: PACE 7 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEEJI 

3.0 
8.0" 

11.0 _: 

16.0 
2.0" 

3 0 ^ 32.0 • 

47.0. 
4£0 

60 

74.0 

79.0" 

84.0-
87.0 

90 — 
96.0-

100.0 

110.0 

116.0~ 

120— 
122.0 

128.0 ~~ 
130.5. 

135.5 

141.6 

LITHOLOGIC DESCRIPTION 

NOTE SEE BORING RECORD #85 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION. 

GROUND SURFACE; 3816.60 
CLAYEY SILT: 
DOLOMITE: 

SILTSTONE 
SANDSTONE 

DOLOMITE 
SANDSTONE SILTY: 

SANDSTONE 
DOLOMITE SANDSTONE 

SANOSTONE: 
DOLOMITE SANDSTONE 

CHERTY DOLOMETE 

DOLOMITE SANDSTONE 

SANDSTONE 
DOLOMITE SANDSTONE: 

CHERTY DOLOMITE: 
CHERTY DOLOMITE 

DOLOMITE 

DOLOMITE SANDSTONE: 

DOLOMITE: 

. . SANDY DOLOMITE: 
DOLOMITE SANDSTONE 

DOLOMITE 

DOLOMITE SANDSTONE: 

DOLOMITE: 

DOLOMITE UMESTONE 
" \ DOLOMITE 

LIMESTONE 
SANDY DOLOMITE 

" \SANDSTONE: 
1 \ SANDSTONE: 

2 
o 

=! F 
0 < 

LO CJ 

UJ 01 

1 < 
ZZ _ l 
ZZl o 

ML 
DOLOMITE 

SILTSTONE 
SANDSTONE 

DOLOMETE 
SANDSTONE 

SILTY 

•SANDSTONE 
DOL/SS 

SANDSTONE 
DOL/SS 

DOLOMITE 

DOL/SS 
ZZ 

SANDSTONE 

DOL/SS 

DOLOMITE 
DOLOMITE 

DOLOMITE 

DOL/SS 

DOLOMITE 

SANDY POL 
DOL/SS 

DOLOMITE 

DOL/SS 

DOLOMITE 

POL/UME/ 
DOLOMITE 
UMESTONE 

760 
ST01 

SAND7DOL 
~/f SANDSTONE-

SANDSTONE-

o 

o 
X 
CL 
< 
tx o 

T T 

ZZ 

zzz 

zzzz 

ZZl 
zz 

£ 2 

ZZZ 

zzzz 

zzz 

zz 
zzzz 

CL IX 

< 7 00 s 

TO 208' FEET W/L 1 HR. AFTER DRILLING 191 FEET, 0.9 FEET OF FLOATING PRODUCT 

CME CONTINUOUS AUGER SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

- W A T E R TABLE (TIME OF BORINC) 

| LABORATORY TEST LOCATION 

+ PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tk ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

Y4051 321-3895 

WELL COMPLETION DETAIL 

, LOCKING STEEL 
PROTECTOR 

-CASING DATUM: 3819.59 

[-WEEP HOLE 

177.10 
179.90 
182.52 

7-5/8" 

s CONCRETE PAD 

- CEMENT BENTONITE 
GROUT MIX 

-8" PVC CONDUCTOR 
CASING 

-10 5/8' BOREHOLE 

VOLCLAY PURE 
GOLD GROUT MIX 

30 

60 

• 4" PVC RISER 90 

120 ' 

150 

SODIUM BENTONITE 
" PELLETS 

180 

- .020 SLOT PVC SCREEN 

- 8 - 2 0 SIUCA SAND PACK 

- SUMP 
-210 

JOB NAME/NUMBER MARATHON 

BORING NUMBER MH-59 (BH-85) 

7/5/91 DATE DRILLED 

DRILUNG METHOD AIR ROTARY 10 5/8" 

DRILLED BY BOYLES BROS. 

LOGGED BY WEP 

CHECKED BY_ 

DRAWN BY: 

BJS 

BDR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

o-1.5 - \ CLAYEY SILT: 

9.0 

15.0-= 
19.0 

27.C1 
SOT. 
32.5 

35 
, : \ SILTSTONE: 

37.0 
40.0 -i 

45.0 
49.5 —, 

50.5 

59.0 

x \ DOLOMITE 
ADOLOMITIC SANDTONE: 

_ \ SAND STONE: 

77.5 
81.0 

h > SANDSTONE: 
ADOLOMITIC SANDSTONE: 
\SANDY DOLOMITE: 

910 
95.0 

100.0_ 

105— 
109.0 

115.0 

121.0~ 

127.0 — 

131.0 

7/12/91 
"~7 185.59' 

175 

210.0 

203.0-

210— 

220.0 

245 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD j 86 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 381Z10 

DOLOMITE: 

DOLOMITIC SANDSTONE: 

SANDSTONE: 
DOLOMITIC SANDSTONE: 

SANDSTONE: 

.DOLOMITE: 
DOLOMITIC SANDSTONE: 

SANDSTONE: 
DOLOMITIC SANDSTONE: 

DOLOMITIC SANDSTONE 

vSANDY DOLOMITE: 
SANDSTONE 

. SANDY DOLOMITE: 
DOLOMITE: 
DOLOMITE 

SANDY DOLOMITE 

DOLOMITIC SANDSTONE: 

DOLOMITE: 

SANDY DOLOMITE: 
DOLOMITIC SANDSTONE 

SANDY DOLOMITE: 
SANDY OOLOMITE: 
DOLOMITIC SANDSTONE 

,617°0.0 * j \ SILTSTONE 
SANDY DOLOMITE 
DOLOMITE: 

ISS.0 , 
m j - K SANDSTONE: 

DOLOMITE: 

DOLOMITIC SANDSTONE 

SANDSTONE 

BORING TERMINATED AT 220.0' 

/ DOLOMITE 

SANDSTOfC 
—• —3LTST0NE-

o < 
LO <_> 
Q ^ 
Ld CO 

^ < 
ZZ. _ l 
ZD o 

SANDSTONE 

SANDSTONE 
SANDSTONE 

DOLOMITE 
SANDSTONE 

-POLOUITE • 
DOLOMITE 
DOLOMITE 

DOLOMITE 

SANDSTONE 

DOLOMITE 

DOLOMITE 
SANDSTONE 

DOLOMITE 
OOLOMITE 

SANDSTONE 

• SILTSTONE • 
DOLOMITE 

DOLOMITE 

SANDSTONE 

SANDSTONE 

O 
O 
— I 

o 
zc 
CL 
< 
tx 
o 

I , ^ - - ' 1 SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

-ZZZZZ~ WATER TABLE (24 HOURS) 

_ - ^ r " WATER TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321-3895 

< 
> 

WELL COMPLETION DETAIL 

1.90 

29.6: 

169.78 

220.0 
7-5/8" 

, LOCKING STEEL 
PROTECTOR 

-CASING DATUM: 3815.28 

[-WEEP HOLE 

"CONCRETE PAD 

CEMENT/tJENTONITE 
GROUT MIX 

. 8 " SCH 40 PVC FLUSH THREAD 
CONDUCTOR CASING 

14" BOREHOLE 

VOLCLAY PURE GOLD 
GROUT MIX 

35 

70 

• 4' SCH 40 PVC 
RUSH THREAD RISER 

105-

140" 

SODIUM BENTONITE 
' PELLETS 

175-
- .020 aOT 4" PVC 
SCH 40 FLUSH THREAD 
SCREEN 

• 8 - 2 0 SIUCA SAND PACK 

210-

• SUMP 

245-

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-60 (BH-86) 

DATE DRILLED _ 

DRILLING METHOD 

DRILLED BY 

LOGGED BY . 

CHECKED BY 

DRAWN BY: 

7/12/91 

AIR HAMMER 

BOYLES BROS. 

MJL 

BJS 

SAR PAGE 1 OF 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

45.49 
V 

53.0 

DEPTH 

(FEET) 

o-

3.5 

9.0 

1 0 -

13.0 

17.0 

20 -
21.0 

30 

40 • 

50 • 

56.0 

60 

70 ' 

LITHOLOGIC DESCRIPTION 

NOTE SEE BORING RECORD # 83 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3813.60 
CLAYEY SILT: 

SANDSTONE: 

SANDY DOLOMITE: 

SANDSTONE: 

DOLOMITE - SANDY DOLOMITE: 

SANDSTONE: 

SANDSTONE: 

BORING TERMINATED AT 56.0' 

NOTE: 
SEE LOG BH-87 FOR MORE IN—DEPTH 
DESCRIPTION. 

O 

0 < 

co o 
a t 
UJ CO 

1 < 
2 _J 
ZO o 

ML 

SAND
STONE 

SANDY 
DOLO. 

SAND
STONE 

DOLO. ic 
SANDY 
DOLO. 

SAND
STONE 

SAND
STONE 

O 

o 

o 
X 
CL 
< 
cn 
o 

ZZZ 

o. cc 
ZZ UJ 

co 2 

10 

11 

12 

13 

14 

15 

16 

17 

21 

22 

23 

24 

25 

26 

27 

28 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

I.. \ SPUT-SPOON SAMPLER 

| > < C I STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

—ZZZZZ~ WATER TABLE (24 HOURS) 

— W A T E R TABLE (TIME OF BORING) 

| LABORATORY TEST LOCATION 

- { - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
St ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321-3895 

UJ 
ZO 

< 
> 

2.0 

WELL COMPLETION DETAIL 

39.26 

, LOCKING STEEL 
PROTECTOR 

-CASING DATUM: 3815.97 

pWEEP HOLE 

-CONCRETE PAD 

CEMENT/BENTONITE 
" GROUT MIX 

PVC CONDUCTOR 
CASING 

-10 5/8" BOREHOLE 

10 • 

20 

I— 4 PVC RISER 

VOLCLAY PURE GOLD 
GROUT MIX 

• SODIUM BENTONITE 
PELLETS 

30' 

a 

40-

• 8-20 SILICA SAND PACK 

-.020 SLOT PVC SCREEN 

50' 

• SUMP 

7 - 5 / 8 " 

60 

70 — 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW—61 (BH-87) 

DATE DRILLED 7 /12 /91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

0 TTJ 

9.0 ~ 

15.0" 

23.0~ 

ICLAVCY SILTT 

35 

70 
77 .0 -

83.0_ 

95.0 

101.0 

105 — 
107.0 
111.0-

122.0 

131.0_ 

147.0-
149.0 

171.0 
175 — 

206.0 

210 
214.0 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 

SANDSTONE: 

DOLOMITE: 

SANDSTONE: 

SANDSTONE: 

SANDSTONE: 

SANDSTONE: 

SANDY DOLOMITE: 

SANDSTONE: 

DOLOMITE SANDSTONE: 

SANDY DOLOMITE: 

DOLOMITIC SANDSTONE: 
SANDSTONE: 

SANDY DOLOMITE: 

DOLOMITIC SANDSTONE: 

SANDY DOLOMITE: 
DOLOMITIC SANDSTONE: 
SANDSTONE: 

DOLOMITIC SANDSTONE: 

185.0 
187.0_ | SANDSTONE: 

SANDY DOLOMITE: 

SANDSTONE: 

BORING TERMINATED AT 214.0" 

NOTE: 
SEE LOG BH-87A FOR MORE 
IN—DEPTH DESCRIPTION. 

2 4 5 -

I _ ^ ^ " | SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

— X X T " WATER TABLE (24 HOURS) 

2 
O 

=! F 
O < 
00 o 

UJ LO 

! < 
ro o 

— ML— 
SS W/ 
DOLO. 

DOLO.W/ 
SPY/POLO 
SS W/ 

SDY.DOLO 

SANDSTONE 

SANDSTONE 

SANDSTONE 

SDY.DOLO 
SANDSTONE 

DOLO.SS 

SDY.DOLO 
DOLO.SS 
SANDSTONE 

SDY.DOLO 

DOLO.SS 

SDY.DOLO 
DOLO.SS-
SANDSTONE 

DOLO.SS 

US CLM 

SDY.DOLO 

SANDSTONE 

O 
o 

o 
X 
D_ 
< 
LY. 
O 

zzz: 

zzz 

zn 

o. cc 

< 2 LO S 

~ - r j T ~ WATER TABLE (TIME OF BORING) 

L_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
& ASSOCIATES. INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(405) 321-3695 

U 

_J 
< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

- CASING DATUM: 3815.96 

[-WEEP HOLE 

"CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

35" 

_ 8 " PVC CONDUCTOR 
CASING 

10 5/8" BORHOLE 

70 

4 PVC RISER 
105-

168.2 

212.7 
213.3 
214.0 

14 

. SODIUM BENTONITE 
PELLETS 

175-

• 8-20 SIUCA SAND PACK 

-.020 SLOT PVC SCREEN 

• SUMP 210" 

7 5/8" 

245" 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-61A (BH-87A) 

DATE DRILLED 7/15/91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN BY: SAR PAGE 1 OF 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

OEPTH 

fFEET) 

0 63 

8 . 0 -
10.0 
12.0-

1 CLAYEY SILT: 

-.SILTSTONE: CHLRTY DOLOMTTET" 
I CHERTY DOLOMITE: 

22.0 

30.0" 

40.0 
42. 0-\ 

50.0-
52.0 
54.0- mm 
66.0 

70 7 O 
4.0 

77.0 L 

92.0 
96.0_ 
100.0 

„_,102.0 

^ o T o " 
114TJ 
1 16.0 

128.0 
134^7 
136.0 -L 

T2LD 

150.0 
154.8-

162.L „ 
164.0 P-

174.0 
TZS — 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD f 83 FOR UORE 
DETAILED UTHOLOGIC DESCRIPTION 

GROUND SURFACE: 3817.00 

CHERTY DOLOMITE: 

ZZ 
o 

=! F 
o < 

LO O 

LU CO 

1< 
13 CJ 
:TTC" 

CRT.DOLO. 

DOLOMITIC SILTSTONE: 

JRTTJOTCT 
J-+CRT.DOLO 

DOLO. 
SILTSTONE 

SANDSTONE: 

SANDSTONE: 
SANDSTONE: 
"SANDSTONE:' 
SANDSTONE: 

SANDSTONE: 

CHERTY DOLOMITE: 

DOLOMfTlC 5AND5TQNE: 
DOLOMITIC SANDSTONE: 
OOLOMITIC SANDSTONE; 

CHERTY DOLOMITE: 
CHERT" 

ffiffl mm 
CRT.DOLO 
CRT.DOLO. 

CHERTY DOLOMITE: 

DOLOMITIC SANDSTONE: 
CHERTY DOLOMITE: 

CRT.DOLO. 
DOLO.SS -
CRT.DOLO. 

DOLOMfTlC SANDSTONE; 

SANDSTONE & CHERTY DOLOMTTET 
CHERTY DOLOMITE: 

DOLOMITIC SANDSTONE: 

OOLOMITIC SANDSTONE: 
CHERTY DOLOMITE: 

OOLOMITIC SANDSTONE: 
DOLOMITIC SANDSTONE: 

184.0 

190.0" 

198.6-

8881 
204.0 

2LD. 
211.0 

223.0 

CHERTY DOLOMITE: 

DOLOMITIC SANDSTONE: 

CHERTY DOLOMITE: 

CHERTY DOLOMITE: 

SANDSTONE: 

BORING TERMINATED AT 223.0' 

NOTE: 
SEE LOG BH-88 FOR MORE 
IN-DEPTH DESCRIPTION. 

SS 
SS 

SS 

SS 

ss 

CRT.DOLO 
OOLO.SS 
DOLO.SS-

OOLO.SS 

CRT.DOLO. 
CHERT 

OOLO.SS 

O 
O 

O 
ZZ 
0_ 
< 
cc 
o 

ZZ2 

n 

SS/CT.DOLf 
CRT.DOLO. 

.ZZ 

DOLO.SS 

DOLO.SS 
CRT.DOLO 

OOLO.SS 

DOLO.SS 

CRT.DOLO. 

DOLO.SS 

CRT.DOLO. 

CRT.DOLO. 

SS 

rzz: 

TZZ 

JZZt 

zz: 

zzz 
f - r -Z 

a. ce 
s y 
GO 5 

WELL COMPLETION DETAIL 

\ ^ " \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

^~-Z~ WATER TABLE (TIME OF BORING) 

] _ LABORATORY TEST LOCATION 

~f- PENETROMETER (TONS/Sa FT.) 

- r r r - WATER TABU (24 HOURS) NR; NO RECOVERY 

NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
tc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(4051 321 -3895 

• 8 - 2 0 SILICA SAND PACK 

-.020 SLOT PVC SCREEN 

• SUMP 

2*5" 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-62 (BH-88) 

DATE DRILLED 7 /24 /91 

DRILLING METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY PHC 

CHECKED BY BJS 

DRAWN BY: SAR PACE 1 OF 1 



WELL COMPLETION RECORD 

GEOLOG. 
UNIT 

185.77 
V 

204.0 

DEPTH 

(FEET) 

0 ~ 

12.0. 

20.0_ 
24.0 
24.5 LSANQSTONE: 

35 

64.0 

70 
76.0_ 

88.0 

96.0__ 
99.0 

105 — 
108.0 

140" 

175 • 

187.0 

204.0 

21 
215.0 
220.0 

LITHOLOGIC DESCRIPTION 

NOTE: SEE BORING RECORD # 83 FOR MORE 
DETAILED LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3823.30 

GRAVELLY COBBLEY SILT: 

CHERTY DOLOMITE: 

CHERTY DOLOMITE: 

DOLOMITE: 

SANDSTONE: 

DOLOMITE: 

SANDSTONE: 

DOLOMITE: 
SANDSTONE: 

DOLOMITE: 

SANDSTONE: 

DOLOMITE: 

SANDSTONE: 

SANDY DOLOMITE: 

BORING TERMINATED AT 220.0' 

NOTE: 
SEE LOG BH-89 FOR MORE 
IN—DEPTH DESCRIPTION. 

CRT.DOLO 

CRT.DOLO 
SANDSTONE-

DOLO. 

SANDSTONE 

SANDSTONE 

2 4 5 -

I I SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

I I UNDISTURBED SAMPLE 

—ZZZZZ- WATER TABLE (24 HOURS) 

o 
p 
< 

CO o 
Q 0= 
bJ CO 

CO 

< 
ZD O 

SILT 

DOLO. 

TjQTOT 
SANDSTONE 

DOLO. 

SANDSTONE 

DOLO. 
SANDSTONE 

DOLO. 

O 
O 
_J 

O 
X 
CL 
< 
LY 
CD 

ztzzzt 

nz 
TZJ 

ZZL 

zz 

zzz 

zn 
ZZZJ 

zzz 

zzz 

CL LY 

2 y 
co £• 

~- I Z—~ WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- | - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

f4nrn " 

LU 
ZD 

< 
> 

WELL COMPLETION DETAIL 

VENTED LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3824.49 

UEEP HOLE 
.t.-*immsK.t&£ 

• sa o' • T 

CONCRETE PAD 
— 1 4 " BOREHOLE 
— 1 2 " STEEL CONDUCTOR 

v\ CASING 
\CEMENT BENTONITE 

—'GROUT MIX 

10 5/8" BOREHOLE 

8" CONDUCTOR CASING 

VOLCLAY GOLD PURE 
"GROUT MIX 

35-

70 

I— 4" PVC RISER 105" 

140" 

169.1 
172.1 
174.2 

218.6 
219.3 
220.0 

. SODIUM BENTONITE 
PELLETS 

175" 

• 8-20 SIUCA SAND PACK 

-.020 SLOT PVC SCREEN 

210-

- SUMP 

7-5/er 

245" 

JOB NAME/NUMBER MARATHON/91029 

BORING NUMBER MW-63 (BH-89) 

DATE DRILLED 7/20/91 TO 7/30/91 

DRILUNG METHOD AIR HAMMER 

DRILLED BY BOYLES BROTHERS 

LOGGED BY MJL 

CHECKED BY BJS 

DRAWN 8Y: SAR 



WELL COMPLETION RECORD 

GEOLOG 
UNIT 

DEPTH 

(FEET) 

02/. 

10.0 
12.0 -

14.0-
U.O-

18.0 
22.0-

24.0 — 
26.0 

3 0 ^ 

36.0 

40.0 -

\SAN0STONE: 

X 
\ SANDSTONE: 

.SANDSTONE: 
\SANDSTQNE: 

— \ DOLOMITIC SANDSTONE: 

50.0 

^ „ 59.0 
60 — 

64.0 _ 

70.0 _ 

81.0 

90 — 

112.0 _ 

120— 
125.0_ 

130.0 
131 Jlf 

144.0 • 
146.0 

15 

160.0 

180-

199.42 

LITHOLOGIC DESCRIPTION 

NOTE: 
SEE BORING RECORD #90 FOR MORE DETAILED 
LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3796.1 

SILTY SANDY LOAM: 
SANDSTONE: 

SANDSTONE: 
.SANDSTONE: 

SANDSTONE: 

v SANDSTONE/CHERT: 
^SANDSTONE/DOLOMITE: 

SANDSTONE: 

SANDSTONE: 

DOLOMITIC CHERT: 

SANDY DOLOMITE: 

SANDSTONE: 

DOLOMITE: 

DOLOMITIC LIMESTONE: 

LIMESTONE: 

\ DOLOMITIC LIMESTONE: 
SANDSTONE: 

SANDSTONE: 
DOLOMITIC LIMESTONE: 

SANDSTONE: 

DOLOMITIC LIMESTONE: 

T.O. 200.0 

2 1 0 -

I ^ - " \ SPUT-SPOON SAMPLER 

I X l STANDARD PENETRATION TEST 

| | UNDISTURBED SAMPLE 

—ZZZZT WATER TABLE (24 HOURS) 

J 

2 
O 

=! 1= 
o < 
CO CJ 

Q fc 
UJ CO 

CO 

< 
o 

UL • 
SANDSTONE 

SANDSTONE 

SANOSTONE 

SANDSTONE 

DOLOMITIC 
CHERT 
SANDY 

oaoum 
SANDSTONE 

DOLOMITE 

DOLOMITIC 

o 

o 
X 
CL 
< 
cc 
o 

LIMESTONE 
UUESTONE -

SANDSTONE 

SANDSTONE -
LIMESTONE 

SANDSTONE 

DOLOMITIC 
LIMESTONE 

T ~ r 

UJ < 
> 

a. cc 
zs y 
LO 2 

WATER TABLE (TIME OF BORING) 

[_ LABORATORY TEST LOCATION 

-f- PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
&c ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

Y4051 321-3895 

LU 
ZZ) 

< 
> 

WELL COMPLETION DETAIL 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3798.57 

?g-WEEP HOLE 

1.0 

40.0 L 

NCONCRETE PAD 

— CEMENT BENTONITE 
GROUT MIX 

8' PVC CONDUCTOR CASING 

10 5/8" BOREHOLE 

30 

VOLCLAY PURE GOLD 
GROUT MIX 

60 

• 4 ' PVC RISER 

90 

120" 

152.0 
154.21 cZ 

ies.Ee 
199.42 
200.00 

SODIUM BENTONITE 
-patfjs 150-

.020 SLOT PVC SCREEN 

• 8 - 2 0 SILICA SAND PACK 

180 

-SUMP 

7-5 /8 " 

210 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-64 (BH-90) 

8/11/91 

BOYLES BROS. 

DATE DRILLED 

DRILUNG METHOD AIR ROTARY 

DRILLED BY _ 

LOGGED BY _ 

CHECKED BY_ 

DRAWN BY: 

WEP 

BJS 

SAR PACE 1 OF 

m m 



WELL COMPLETION . RECORD 

GEOLOG. 
UNIT 

DEPTH 

(FEET) 

4.0-

10 
12.0 —J 

CHERTY DOLOMITIC UMESTONE: 10 YR 5/3, BROWN 
INTERBEDDED WITH SILTSTONE, 10 YR 6/6, UCHT 

\BR0WNISH YELLOW, DRY / 

20 

28.0-

30 — 

4-0 

+2.5 

44.0-

50 

54.4 

60 

LITHOLOGIC DESCRIPTION 

GROUND SURFACE: 3760.3 
SANDY SILTY LOAM: 10 YR 5/6, YELLOWISH 
BROWN, DRY 

CHERTY OOLOMITIC UMESTONE: 10 YR 6/2, UGHT 
BROWNISH GRAY, INTERBEDDED MTH CLAYEY 
SILTSTONE, 10 YR 6/0, UGHT BROWNISH YELLOW, 
DRY 

CHERTY DOLOMITIC LIMESTONE: 10 YR 
GRAYISH BROWN, AND CHERT, 10 YR 6 
BROWNISH YELLOW, DRY 

5/2, 

CHERTY DOLOMITE: 10 YR 6/1, GRAY AND CHERT, 
5 Y 7/3, PINK, DRY 

DOLOMITE: 10 YR 7/1. UGHT GRAY, VERY HARD, 
DRY 

SANDSTONE: 5 YR 4/3, REDDISH BROWN, VERY 
\F1NE GRAIN, SOFT, MOIST TO WET / 

CHERTY DOLOMITE: DOLOMITE, 10 YR 5/2, 
GRAYISH BROWN, CHERT IS 10 YR 5/6, YELLOWISH 
BROWN, HARD, CHERT EXHIBITS CONCHOIDAL 
FRACTURING, DOLOMITE - MICROCRYSTALUNE 

T.D. 54.4' 

•70 -

SPUT-SPOON SAMPLER 

STANDARD PENETRATION TEST 

UNDISTURBED SAMPLE 

WATER TABLE (24 HOURS) 

2 
O 

=i i= 
0 < 
CO o 
Q E 
UJ CO 

1 < 
ML 

LIMESTONE/ 
SILTSTONE 

UMESTONE/ 
SILTSTONE 

UMESTONE/ 
CHERT 

CHERTY 
DOLOMITE 

zisz 
DOLOMITE 

SANDSTONE 
CHERTY 

DOLOMITE 

O 
o 

X 
CL < 
t r o 

WW 

ZE 

Z2Z 

ZZZ 

7~ 

zzz 

z£r 

z^z 

o_ cc 
s y 
co S 

GC 

GC 

GC 

GC 

20 

22 

23 

24 

25 

27 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

GC 

TJC" 

GC 

GC 

GC 

WATER TABLE (TIME OF BORING) 

| _ LABORATORY TEST LOCATION 

- j - PENETROMETER (TONS/SQ. FT.) 

NR: NO RECOVERY 
NS: NOT SAMPLED 

ROBERTS/SCHORNICK 
Sc ASSOCIATES, INC. 
ENVIRONMENTAL CONSULTANTS 

3700 W. ROBINSON 
NORMAN, OKLAHOMA 73072 

(40SI 32T-3H9S 

UJ 

ra < > 

WELL COMPLETION DETAIL 

53.80 
54.48 

7-5/8* 

LOCKING STEEL 
PROTECTOR 

CASING DATUM: 3763.42 

WEEP HOLE 

CONCRETE PAD 

CEMENT BENTONITE 
GROUT MIX 

2" PVC RISER 

10 — 

20 

SODIUM BENTONITE 3 0 
• PELLETS 

.010 SLOT PVC SCREEN 
40 

• 8 - 2 0 SIUCA SAND PACK 

50 

• SUMP 

60 

70 

JOB NAME/NUMBER MARATHON/91029.01 

BORING NUMBER MW-65 (BH~9l) 

8/12/91 DATE DRILLED 

DRILUNG METHOD AIR ROTARY/DOWNHOLE HAMMER 

DRILLED BY BOYLES BROS. 

LOGGED BY JMB 

CHECKED BY_ 

DRAWN BY: 
BJS 

SAR PAGE 1 OF 
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APPENDIX H 

FOtenticjmetric Map - Deep Bedrock 



INDIAN BASIN GAS PLANT 
ARTESIA, NEW MEXICO 

NORTH 

4t 
400' 

SCALE 

400' 800' 

FEET 
1" = 400' 

LEGEND 

BH-3 • SOIL CHARACTERIZATION BOREHOLE 

MW-1 

BH-14 • SHALLOW ALLUVIUM GROUNDWATER MONITORING WELL 

MW-57 
BH-83 # DEEP BEDROCK WELL LOCATION AND 

3629.51 ELEVATION OF GROUNDWATER, FEET AMSL, 8/17/91 
MW-56 HE SHALLOW BEDROCK WELL LOCATION 
BH-82 

S W ~ 1 A WATER SUPPLY WELL 

R S ~ 2 O 4—INCH PVC RECOVERY SUMP 

S-A11 a 24—INCH GALVANIZED STEEL RECOVERY SUMP 

$ DRY HOLE, PLUGGED ic ABANDONED 

INJECTION / DISPOSAL WELL 

POTENTIOMETRIC SURFACE CONTOUR, DEEP BEDROCK WELLS, 
FEET AMSL, 8/17/91 

CONTOUR INTERVAL = 0.25 FEET 

(S) PROPOSED MONITOR WELL, DEEP BEDROCK 

MW-aSA 
8H-91A 

UV»=«3 
8H-B1 

W-87 
93 

DRAFT 
Figure Title: POTENTIOMETRIC SURFACE MAP 

DEEP BEDROCK WELLS, FEET AMSL, 8/17/91 

Document Title: 
PHASE fl INVESTIGATION 

Client: 

MARATHON OIL COMPANY 

Location: INDIAN BASIN 
GAS PLANT 

ROBERTS/SCHORNICK 
Sc A S S O C I A T E S . I N C . 

Environmental Consultants 
3700 Wot Robinson, SulU 200 

Norman. Oklahoma 73071 
(405) 321-3005 

DATE: 
8 /17 /91 

SCALE: 
1"=400' 

PROJECT NO: 
91029 M42 

PREPARED BY: B.J.S. 

CHECKED BY: B.J.S. 

DRAFTED BY: RML 

PLATE NO. 



AFFE^IX I 

i^tr^tiorjret^ic Map, - Shallow Bedrock 



INDIAN BASIN GAS PLANT 
ARTESIA, NEW MEXICO 

^ORTHN 

4Lv 
400' 

SCALE 

400* 800' 

FEET 
1 » 400' 

LEGEND 

B H - - 3 A SOIL CHARACTERIZATION BOREHOLE 

MW-1 

BH-14« SHALLOW ALLUVIUM GROUNDWATER MONITORING WELL 

MW—63 
BH-89 # DEEP BEDROCK WELL LOCATION 

MW-61 g SHALLOW BEDROCK WELL LOCATION 
BH-87 AND GROUNDWATER ELEVATION, FEET AMSL, 8/17/91 
3778.49 

- 5 * - 1 A WATER SUPPLY WELL 

R S ~ 2 O 4—INCH PVC RECOVERY SUMP 

S-A11 m 24-INCH GALVANIZED STEEL RECOVERY SUMP 

j£f DRY HOLE, PLUGGED i t ABANDONED 

INJECTION / DISPOSAL WELL 

_ e / 1 ^ - — • POTENTIOMETRIC SURFACE CONTOUR, SHALLOW BEDROCK 
yJVO WELLS, FEET AMSL, 8/17/91 

CONTOUR INTERVAL - 2 FEET 

DIRECTION OF GROUNDWATER FLOW 

MW-4M 
•H-fIA 

i8f 3707.49 

DRAFT 
Figure Title: POTENTIOMETRIC SURFACE MAP, 

SHALLOW BEDROCK WELLS. FEET AMSL. 8 /17 /91 

Client: 
MARATHON OIL COMPANY 

Document Title: 
PHASE II INVESTIGATION 

Location: INDIAN BASIN 
GAS PLANT 

ROBERTS/SCHORNICKT' 
DATE: 

7/9/91 
PREPARED BY: B.J.S. 

CHECKED BY: B.J.S. 
Sc A S S O C I A T E S , I N C . SCALE: 

1"=400' 

PREPARED BY: B.J.S. 

CHECKED BY: B.J.S. 

Environmental Consultants 
SCALE: 

1"=400' DRAFTED BY: RML 
3700 Vast Robinson. SutU 200 

Norman. Oklahoma 73072 
(MS) 321-3603 

PROJECT NO: 
91029 M41 

PLATE NO.: 

"APPENDIX I 



Mwmmvj 

Potenticmietric Map - Allwinmr 



INDIAN BASIN GAS PLANT 
ARTESIA, NEW MEXICO 

^ORTHV 

4tv 
400-

SCALE 

400" 800' 

FEET 
1" = 400" 

LEGEND 

BH-3 A SOIL CHARACTERIZATION BOREHOLE 

MW-14 
BH-37 • SHALLOW ALLUVIAL GROUNDWATER MONITORING WELL 
3771.20 AND GROUNDWATER ELEVATION, FEET AMSL, 8/17/91 
MW-63 
BH-89 # DEEP BEDROCK WELL LOCATION 

MW-61 m SHALLOW BEDROCK WELL LOCATION 
BH-87 

S W ~ 1 A WATER SUPPLY WELL 

R S ~ 2 O 4-INCH PVC RECOVERY SUMP 

S-A11 a 24—INCH GALVANIZED STEEL RECOVERY SUMP 

$ DRY HOLE, PLUGGED tc ABANDONED 

INJECTION / DISPOSAL WELL 

POTENTIOMETRIC SURFACE CONTOUR, ALLUVIAL GROUNDWATER. 
RECOVERY PUMPS ON, FEET AMSL, 8/17/91 

CONTOUR INTERVAL = 2 FEET 

DIRECTION OF GROUNDWATER FLOW 

MW-eSA 
BH-01A 

BH-91 

DRAFT 
Figure Title: POTENTIOMETRIC SURFACE MAP 

ALLUVIAL WELLS. FEET AMLS. 8 /17 /91 
Client " \ 

MARATHON OIL COMPANY 

Document Title: 
PHASE II INVESTIGATION 

Location: INDIAN BASIN 
GAS PLANT 

ROBERTS/SCHORNICK 
DATE: 

7 / 9 / 9 1 
PREPARED BY: B.J.S. 

CHECKED BY: B.J.S. Se A S S O C I A T E S . I N C . SCALE: 
1*=400' 

PREPARED BY: B.J.S. 

CHECKED BY: B.J.S. 

E n v i r o n m e n t * ! Consul tants 
SCALE: 

1*=400' DRAFTED BY: RML 
3700 V«at Refeteaem, SutU BOO -

Norman, Oklahoma 73078 
(409) 321-3390 

PROJECT NO: 
91029 M40 

PLATE NO.: 

APPENDIX J 



APPENDIX K 

# 

Monitor Well Analytical Data 
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