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INTRODUCTION:

In order to complete the characterization of Solid Waste Management
Unit (SWMU), #6 the Leaded Gasoline Tanks, Giant Refining Company -
Ciniza (Giant) performed additional drilling and sampling
activities during the weeks of October 24, 1994 and March 21, 1995.

The drilling and sampling activities performed in October were to
characterize the extent of contamination at the following sample
points in SWMU #6:

RFI0639V Tank 569
RFI0640V Tank 570

The sampling protocol called for drilling until two clean samples
from each borehole were obtained. This task was successfully
completed at sample point RFI0640V (Tank 570) using a combination
of careful drilling practices, geological observations and the use
of a Photo Ionization Detector (PID).

In drilling sample point RFI0639V (Tank 569), the same drilling
techniques, including observations with a PID, were utilized and
the coring proceeded in a straightforward fashion. As shown in the
lithologic logs, everything appeared to be normal. Although a
saturated zone was encountered, that zone was not considered
suspicious. Interestingly enough, the zones between 40.0 and 50.0
feet showed very low PID readings. Laboratory analyses later
samples at 40.0, 45.0, and 50.0 feet were clean, the PID showed
elevated by hydrocarbon levels at 55.0 feet (later confirmed by
laboratory analysis). See the original analytical data.

In retrospect, this rudimentary observation the field PID reading
at 55.0 feet, which was considered questionable at the time, was

significant. The presence of BTEX contamination at 55.0 feet
indicated that Giant would have to drill deeper to obtain clean
samples. This situation was reported to Region VI, USEPA in the

December 16, 1994 Quarterly Progress Report While planning the
drilling and sampling activities required by Region VI, USEPA (in
it’'s December 22, 1994 letter), the reason for the presence of BTEX
at 55.0 feet was realized.

It is now apparent that enough water/hydrocarbon had migrated down
the open borehole during drilling operations (which included a
break before drilling the 50.0-55.0 foot interval) to cause a
"hit". In order to preclude a recurrence of this mistake, Giant
and Precision Engineering, Inc. (The drilling/engineering firm
used in this project) developed a plan to isolate the water bearing
zone in the March drilling. This plan was submitted to Region VI,
USEPA in the March 10, 1995 Sampling And Analysis Plan, RCRA
Facility Investigation, SWMU #6 and to NMOCD in the February 24,
1995 Tank 569 Characterization Plan.




The

final drilling was performed March 21-23, 1995 and incorporated
the

protocol outlined in the documents described above as well as
the requirements in the aforementioned December 22, 1994 letter.
The analytical results from this sampling event indicated that two,

consecutive clean samples from each leaded gasoline tank were
indeed obtained.

[TA\WP\LS\REPORT]
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GIANT REFINING COMPANY

CINIZA
SWMU #06
PARAMETER UNITS 0635V15.0 0635V20.0 0635V25.0 0635V30.0 0635V35.0
3195 3/95 3/95 3/95 3/985
Benzene ug/Kg ND ND 0.2 ND ND
Ethylbenzene ug/Kg ND 8.2 0.4 ND ND
Toluene ug/Kg ND 0.75 ND ND ND
Xylenes ug/Kg ND 19 ND ND ND
PARAMETER UNITS 0636V16.0 0636V20.0 0636V20.0 0636V25.0 0636V30.0 0636V35.0
8/94 8/94 3/95 3/95 3/95 3/95
Benzene uglKg <10 10 ND ND ND ND
Ethylbenzene ug/Kg 26 13 0.18 ND ND ND
Toluene ug/Kg 13 10 ND ND ND ND
Xylenes ug/Kg 42 19 0.27 ND ND ND
PARAMETER UNITS 0637V16.0 0637V16.0D 0637v20.0 0637V20.0 0637V25.0 0637V30.0 0637V35.0 0637V40.0
8/94 8/94 8/94 3/95 3/95 3/95 3/95 3195
Benzene ug/Kg <10 <10 <10 0.041 ND 0.076 ND ND
Ethylbenzene ug/iKg 600 63 110 0.029 ND ND ND ND
Toluene ug/Kg 1100 170 73 0.17 ND 0.14 ND ND
Xylenes uglkKg 8300 1300 50 0.17 ND 0.057 ND ND
PARAMETER UNITS 0638V16.0 0638V20.0 0638V25.0 0638V30.0 0638V35.0 0638V37.0 0638V40.0 0638V45.0
8/94 3/95 3/95 3/95 3/95 3/85 3/95 3/95
Benzene ug/Kg <10 0.42 ND 0.23 0.41 ND ND ND
Ethylbenzene ug/Kg 150 1.1 ND 0.51 ND ND ND ND
Toluene ug/Kg 170 2.0 ND 1.6 0.027 ND ND ND
Xylenes uglKg 1400 6.0 ND 2.7 ND ND ND ND
PARAMETER UNITS 0640V16.0 0640V24.0 0640V30.0 0640V35.0 0640V35.0
8/94 8/94 10/94 10/94 10/94
Benzene ug/Kg 4600 290 50 ND ND
Ethylbenzene ug/Kg 77000 37000 ND ND ND
Toluene ug/Kg 37000 23000 34 ND ND
Xylenes ug/Kg 200000 130000 ND ND ND
PARAMETER UNITS 0641V16.0 0641V19.0 0641V20.0 0641V25.0 0641V30.0
8/94 8l94 3/95 3/95 3/95
Benzene ug/Kg 800 ND ND ND ND
Ethylbenzene ug/Kg 1800 ND ND ND ND
Toluene ug/Kg 500 ND ND ND ND
Xylenes ug/Kg 5400 500 NO ND ND
PARAMETER UNITS 0642V20.0 0642V20.0 0642V25.0 0642V27.9 0642V30.0 0642V31.7 0642V350 0642V39.0
8/94 3/95 3/95 3/95 3/95 3/95 3/95 95
Benzene ug/Kg <10 ND ND ND 0.043 190 0058 | D
Ethylbenzene ug/Kg 450 ND ND ND 0.59 160 0.088 | WD
Toluene ug/Kg 460 ND ND ND 0.31 10000 0.43 nD
Xylenes ug/Kg 2600 ND ND ND 26 10000 0.58 ND




Westech 10737 Gateway West, No. 100

Laboratories El Paso, Texas 79935-4906
Inc. (915)592-3591 o fax 592-3594

p The Quality People
‘ Since 1955

CLIENT GIANT REFINING
I 40 EXIT 39
RT 3 BOX 7
JAMESTOWN, NM 87347

CLIENT SAMPLE ID
SAMPLE TYPE .....
SAMPLED BY ......
SUBMITTED BY ....
. SAMPLE SOURCE ..

RFI0639V 30.0
Soil

W. Toomer

W. Toomer
Giant Refining

AUTHORIZED BY :
CLIENT P.O. :
SAMPLE DATE ...: 10-28-94
SUBMITTAL DATE :
EXTRACTION DATE:

Method 8020 - BTEX + MTBE

SAMPLE NO. :
INVOICE NO.:
REPORT DATE:
REVIEWED BY:
PAGE :

6404955
62141217
11-17-94
7 # 3
10F 1

L. Shelton

11-03-94
11-07-94

DATA TABTLE

Detection Analysis

Parameter Result Unit Limit Date
Benzene ...... ..o, : <10 ug/Kg 10. 11-07-34
Toluene ....ioiiiiiininiinnnnnns : <10 ug/Kg 10. 11-07-%4
‘ Ethylbenzene ....................02 27 ug/Kg 10. 11-07-34
- Total Xylenes .......ccvvevnivnnnnas 31 ug/Kg 3.0 11-07-34
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-34

(1) Copy to Client

%/7/74

Ménaging Director




Westech

10737 Gateway West, No. 100

Laboratories El Paso, Texas 79935-4906
Inc. (915) 592-3591  fax 592-3594
The Quality People
Since 1955
CLIENT GIANT REFINING SAMPLE NO. : 6404956
I 40 EXIT 39 INVOICE NO.: 62141217
RT 3 BOX 7 REPORT DATE: 11-17-94
JAMESTOWN, NM 87347 REVIEWED BY: _r# 2~
PAGE : 1 0F 1
CLIENT SAMPLE ID : RFI0639V 35.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. H
SAMPLED BY ......: W. Toomer SAMPLE DATE ...: 10-28-94
SUBMITTED BY ....: W. Toomer SUBMITTAL DATE : 11-03-94
SAMPLE SOURCE ...: Giant Refining EXTRACTION DATE: 11-07-94
Method 8020 - BTEX + MTBE
DATA TABULE
Detection Analysis
Parameter Result Unit Limit Date
Benzene ... ...t 360 ug/Kg 10. 11-07-%4
Toluene ...ivvieiniieneneennannnnat 210 ug/Kg 10. 11-07-94
Ethylbenzene ............ ..ot 170 ug/Kg 10. 11-07-94
Total Xylenes ..................uut 220 ug/Kg 3.0 11-07-34
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-34

(1) Copy to Client

—A/é

Managing Director




Westech

10737 Gateway West, No. 100

Laboratories El Paso, Texas 79935-4906
Inc. {(915)592-3591 o fax 592-3594
The Quality People

Since 1955

CLIENT GIANT REFINING

I 40

EXIT 39

RT 3 BOX 7

JAMESTOWN,

NM 87347

SAMPLE NO.

INVOICE NO.:
REPORT DATE:

6404957
62141217
11-17-94

REVIEWED BY: o,

PAGE OF 1
CLIENT SAMPLE ID : RFI0639V 40.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. : -
SAMPLED BY ......: W. Toomer SAMPLE DATE ...: 10-28-94
SUBMITTED BY ....: W. Toomer SUBMITTAL DATE : 11-03-94
SAMPLE SOURCE ...: Giant Refining EXTRACTION DATE: 11-07-94
Method 8020 - BTEX + MTBE
DATA TABLE
A Detection Analysis
Parameter Result Unit Limit Date
Benzene ....... .. it <10 ug/Kg 10. 11-07-94
‘ Toluene ...oviiiiiinnnnnnennneennns <10 ug/Kg 10. 11-07-94
Ethylbenzene .....................¢ <10 ug/Kg 10. 11-07-94
Total Xylenes .......ccovivnina..nt <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-94

(1) Copy to Client

N

M#naging Director




Westech 10737 Gateway West, No. 100
Laboratories FlPaso, Texas 79935-4906

Inc. (915)592-3591  fax 592-3594
. The Quality People
Since 1955

CLIENT GIANT REFINING SAMPLE NO. :
- I 40 EXIT 39 INVOICE NO.:

RT 3 BOX 7 REPORT DATE:
JAMESTOWN, NM 87347 ' REVIEWED BY:

PAGE :

7

CLIENT SAMPLE ID : RFIO0639V 45.0 AUTHORIZED BY : L.
SAMPLE TYPE .....: Soil CLIENT P.O. R
SAMPLED BY ......: W. Toomer SAMPLE DATE ...: 10-
SUBMITTED BY ....: W. Toomer SUBMITTAL DATE : 11-
SAMPLE SOURCE ...: Giant Reffining EXTRACTION DATE: 11-

Method 8020 - BTEX + MTBE

6404958
62141217
11-17-94
— >

OF

1 1

Shelton

28-94
03-94
07-94

DATA TABULE
Detection Analysis
Parameter Result Unit Limit Date

Benzene ...... . i iiiiiiiiiiiiiian, : <10 ug/Kg 10. 11-07-94

‘ Toluene ..vviiiiniiiiiiiinrnenennst <10 ug/Kg 10. 11-07-94
Ethylbenzene .....................¢ <10 ug/Kg 10. 11-07-94

Total Xylenes ...........ociioiiols <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg - 20. 11-07-94

(1) Copy to Client ~:2:f//:; ¢r<f/<7ﬁff:

Managing Director




Westech

10737 Gateway West, No. 100

Laboratories El Paso, Texas 79935-4906
Inc. (915)592-3591 o fax 592-3594
. The Quality People
Since 1955
CLIENT GIANT REFINING SAMPLE NO. : 6404959
I 40 EXIT 39 INVOICE NO.: 62141217
RT 3 BOX 7 REPORT DATE: 11-17-94
JAMESTOWN, NM 87347 REVIEWED BY: P
PAGE : OF 1
CLIENT SAMPLE ID : RFI0639V 50.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. : -
SAMPLED BY ......: W. Toomer SAMPLE DATE ...: 10-28-94
SUBMITTED BY ....: W. Toomer SUBMITTAL DATE : 11-03-94
SAMPLE SOURCE ...: Giant Refining EXTRACTION DATE: -~
Method 8020 - BTEX + MTBE
DATA TABYLE
Detection Analysis
Parameter Result Unit Limit Date
Benzene ......iiiiiiiiiiiiieeeeaat <10 ug/Kg 10. 11-07-94
Toluene ..i.viieiiiinrnennenoenanat <10 ug/Kg 10. 11-07-94
Ethylbenzene ............ ... ......¢ <10 ug/Kg 10. 11-07-94
Total Xylenes .............c......t <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-94

(1) Copy to Client

Mafidging Director




Westech

10737 Gateway West, No. 100

Laboratories Ll Paso, Texas 79935-4906
Inc. (915)592-3591 o fax 592-3594
‘l" The Quality People
Since 1955
CLIENT GIANT REFINING SAMPLE NO. : 6404960
I 40 EXIT 39 INVOICE NO.: 62141217
RT 3 BOX 7 REPORT DATE: 11-17-94
JAMESTOWN, NM 87347 REVIEWED BY: —pr >
PAGE : 1 0F 1
CLIENT SAMPLE ID : RFI0639V 55.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. HE
SAMPLED BY ......: W. Toomer SAMPLE DATE ...: 10-28-94
SUBMITTED BY ....: W. Toomer SUBMITTAL DATE : 11-03-94
SAMPLE SOURCE ...: Giant Refining EXTRACTION DATE: 11-07-94
Method 8020 - BTEX + MTBE
DATA TABYLE
Detection Analysis
Parameter Result Unit Limit Date
Benzene ... il 1500 ug/Kg 10. 11-07-94
. Toluene ..ovieieniiiiiiininnnnenas 660 ug/Kg 10. 11-07-94
Ethylbenzene .......... ... ... .....¢ 400 ug/Kg 10. 11-07-94
Total Xylenes ..........c.ccoiviiant 520 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ...... . <20 ug/Kg 20. 11-07-94

(1) Copy to Client

—

o

M#haging Directdr



Westech 10737 Gateway West, No. 100
Laboratories ElPaso, Texas 79935-4906
Inc. (915)592-3591 e fax 592-3594

"' The Quality People

Since 1955

CLIENT GIANT REFINING
I 40 EXIT 39
RT 3 BOX 7
JAMESTOWN, NM 87347

CLIENT SAMPLE ID : RFI0640V 30.0
SAMPLE TYPE .....: Soil

SAMPLED BY ......: W. Toomer
SUBMITTED BY ....: W. Toomer
SAMPLE SOURCE ...: Giant Refining

AUTHORIZED BY :
CLIENT P.O. :
SAMPLE DATE ...:
SUBMITTAL DATE :
EXTRACTION DATE:

Method 8020 - BTEX + MTBE

SAMPLE NO. : 6404961
INVOICE NO.: 62141217
REPORT DATE: 11-17-94
REVIEWED BY: .
PAGE : 1°0F 1

L. Shelton
10-27-94
11-03-94
11-07-94

DATA TABYULE
Detection Analysis
Parameter Result Unit Limit Date

Benzene ...t it 50 ug/Kg 10. 11-07-94

‘ TOTUBNE  tvvveieit i et 34 ug/Kg 10. 11-07-94
Ethylbenzene ........ ... ... ... .l <10 ug/Kg 10. 11-07-94

Total Xylenes ......cvvvvivnnnnnnss <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-94

(1) Copy to Client

‘:78ffi:f _4f§¢¢7<r”/<ij

Managing Director




Westech 10737 Gateway West, No. 100
Laboratories El Paso, Texas 79935-4906

Inc. (915)592-3591 » fax 592-3594
. The Quality People
Since 1955
CLIENT GIANT REFINING SAMPLE NO. : 6404962
I 40 EXIT 39 INVOICE NO.: 62141217
RT 3 BOX 7 REPORT DATE: 11-17-94
JAMESTOWN, NM 87347 REVIEWED BY: _p %
PAGE : 1 0F 1
CLIENT SAMPLE ID : RFI0640V 35.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. I
SAMPLED BY ......: W. Toomer SAMPLE DATE ...: 10-27-94
SUBMITTED BY ....: W. Toomer SUBMITTAL DATE : 11-03-94
SAMPLE SOURCE ...: Giant Refining EXTRACTION DATE: 11-07-94

Method 8020 - BTEX + MTBE

DATA TABYLE
Detection Analysis
Parameter Result Unit Limit Date
Benzene ........iiiiiiiiiiiieiinns : <10 ug/Kg 10. 11-07-94
‘ Toluene .. ..viviiiiiiienennnnnanns : <10 ug/Kg 10. 11-07-94
Ethylbenzene ..................... : <10 ug/Kg 10. 11-07-94
Total Xylenes .......cccvevevevnnnn. : <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-94

(1) Copy to Client tzﬁfffjj ;><f<;4fjif

Managing Director




Westech 10737 Gateway West, No. 100
Laboratories El Paso, Texas 79935-4906

inc. (915)592-3591 * fax 592-3594
The Quality People
‘ Since 1955
CLIENT GIANT REFINING SAMPLE NO. : 6404963
I 40 EXIT 39 INVOICE NO.: 62141217
RT 3 BOX 7 REPORT DATE: 11-17-94
JAMESTOWN, NM 87347 REVIEWED BY: _zzzr
PAGE : 1 0F 1
CLIENT SAMPLE ID : RFI0640V 40.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. R
SAMPLED BY ......: W. Toomer SAMPLE DATE ...: 10-27-94
SUBMITTED BY ....: W. Toomer SUBMITTAL DATE : 11-03-94
SAMPLE SOURCE ...: Giant Refining EXTRACTION DATE: 11-07-94
Method 8020 - BTEX + MTBE
DATA TABLE
Detection Analysis
Parameter Result Unit Limit Date
Benzene ...ttt <10 ug/Kg 10. 11-07-94
Toluene .. ...iiiiiiiiinenennennnn, : <10 ug/Kg 10. 11-07-94
’ Ethylbenzene ........ccieiuvnvnaat <10 ug/Kg 10. 11-07-94
Total Xylenes .......cccvvuvnenenant <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-94

(1) Copy to Client

4anaging Director
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. & Analytical Technologies, Inc. 9830 S. 51st Street Suite B-113  Phoenix, AZ 85044 (602) 496-4400

ATIID: 503211

April 03, 1995

Giant Refining Company
Route 3, Box 7
Gallup, NM 87301

Attention: Lynn Shelton

Project Name/No: RFI
Samples Received: March 21-24, 1995

Matrix: Soil
Mobile Lab No.: ATI ML #5
‘ Analytical Technologies, Inc.-Field Analytical Services received and analyzed samples

on the above date(s). The samples were analyzed with EPA methodology or equivalent
methods. The results of these analyses and the quality control data are enclosed.

Due to matrix interference, the results for 503211-33,34 were confirmed by
EPA 8240. The field results have been changed to reflect the confirmation results.

If you have any questions or comments, please do not hesitate to contact us at
(602)496-4400.

Mary Tyer
Project Manager

ADHS License No.: AZM463
Elizabeth Proffitt, Laboratory Manager

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 92121 (619) 424714
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. & Analytical Technologies, Inc. 2709-D Pan American Freeway. NE  Albuquerque NM 2707

Phone (505) 344-3777 FAX 1505 344-2213

ATI I.D. 504303

April 5, 1995

Giant Refining Co.
Route 3, Box 7
Gallup, NM 87301

Project Name/Number: RFI/OCD SPRING 95

Attention: Walt Toomer

' On 04/03/95, Analytical Technologies, Inc., (ADHS License No.
AZ0015), received a request to analyze non-agqueous samples. The
samples were analyzed with EPA methodology or equivalent methods.
The results of these analyses and the quality control data, which
follow each set of analyses, are enclosed.

If you have any questions or comments, please do not he51tate to
contact us at (505) 344-3777.

/
" /,/ e ’/\ )

Letitia Krakowski, Ph.D. H. Mitchell Rube ein, Ph.D.
Project Manager Laboratory Manager

MR:jt

Enclosure

Corporate Offices 5550 Morehouse Dive  San Diegoe CA G o




. ),\A AnalyticalTechnologies, Inc.

CLIENT : GIANT REFINING DATE RECEIVED :04/03/95
PROJECT # : SPRING 95
PROJECT NAME ¢ RFI/OCD REPORT DATE :04/05/95

ATI ID: 504303

DATE

ATI # CLIENT DESCRIPTION MATRIX COLLECTED
01 BG-3V44.3 NON-AQ 03/27/95
02 RFI0636V20.0 NON-AQ 03/27/95
03 RFI0636V25.0 NON-~AQ 03/27/95
04 RFI0636V30.0 ‘ NON-AQ 03/27/95
05 RFI0636V35.0 NON-AQ 03/27/95
06 BG-4V36.0 NON-AQ 03/28/95
07 BG-4V45.0 NON-AQ 03/28/95
08 , BG-4V47.0 NON-AQ 03/28/95
09 BG-4V48.0 NON-AQ 03/28/95
10 B2V31.4 NON-AQ 03/29/95
11 A B2V34.0 NON-~AQ 03/29/95
12 B2V36.0 NON-AQ 03/29/95
13 B1V46.3 NON-AQ 03/30/95

4 B1V49.7 NON-AQ 03/30/95
15 B3V23.9 NON-AQ 03/30/95
16 B3V29.8 NON-2AQ 03/30/95

—=-TOTALS---
MATRIX SAMPLES
NON-AQ 16
ATI STANDARD DISPOSAL PRACTICE
.The samples from this project will be disposed of in thirty (30) days from

the date of this report. If an extended storage period is required, plezse
contact our sample control department before the scheduled disposal date.




. ).\! AnalyticaliTechnologies, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST : BTEX, MTBE (EPA 8020)

CLIENT ¢! GIANT REFINING ATI I.D.: 504303

PROJECT # ¢ SPRING 95

PROJECT NAME : RFI/OCD

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
01 BG-3V44.3 NON-AQ 03/27/95 04/03/95 04/04/95 1

02 RFI0636V20.0 NON-AQ 03/27/95 04/03/95 04/03/95 1

03 RFI0636V25.0 NON-2Q 03/27/95 04/03/95 04/03/95 1
PARAMETER UNITS 01 02 03
ENZENE MG/KG <0.025 <0.025 <0.025
TOLUENE MG/KG <0.025 <0.025 <0.025
ETHYLBENZENE MG/KG <0.025 0.15 <0.025
TOTAL XYLENES MG/KG <0.025 0.27 <0.025

METHYL-t-BUTYL ETHER MG/KG <0.12 <0.12 <0.12
SURROGATE:

BROMOFLUOROBENZENE (%) 91 74 103




. )! A\ Analytical Technologies, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST : BTEX, MTBE (EPA 8020)

CLIENT : GIANT REFINING ATI I.D.: 504303

PROJECT # : SPRING 95

PROJECT NAME : RFI/OCD

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
04 RFI0636V30.0 NON-AQ 03/27/95 04/03/95 04/03/95 1

05 RFI0636V35.0 NON-AQ 03/27/95 04/03/95 04/03/95 1

06 BG-4V36.0 NON-AQ 03/28/95 04/03/95 04/03/95 20
PARAMETER UNITS 04 05 06
ENZENE MG/KG <0.025 <0.025 0.64

TOLUENE MG/KG <0.025 <0.025 <0.5
ETHYLBENZENE MG/KG <0.025 <0.025 11
TOTAL XYLENES MG/KG <0.025 <0.025 36

"METHYL-t-BUTYL ETHER MG/KG <0.12 <0.12 <2.4
SURROGATE:

BROMOFLUOROBENZENE (%) 91 87 135%

*OUTSIDE ATI QUALITY CONTROL LIMITS DUE TO MATRIX INTERFERENCE




‘ )! “\ Analytical Technologies, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST : BTEX, MTBE (EPA 8020)

CLIENT : GIANT REFINING ATI I.D.: 504303

PROJECT # : SPRING 95

PROJECT NAME : RFI/OCD

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

07 BG-4V45.0 NON-AQ 03/28/95 04/03/95 04/03/95 1

08 BG-4V47.0 NON-AQ 03/28/95 04/03/95 04/04/95 1

09 BG-4V48.0 NON-AQ 03/28/95 04/03/95 04/04/95 1

PARAMETER UNITS 07 08 09

ENZENE MG/KG <0.025 <0.025 <0.025

TOLUENE MG/KG <0.025 <0.025  <0.025

ETHYLBENZENE MG/KG <0.025 <0.025 0.040

TOTAL XYLENES MG/KG <0.025 <0.025 0.066
- METHYL~t~-BUTYL ETHER MG/KG <0.12 <0.12 <0.12

SURROGATE:

BROMOFLUOROBENZENE (%) 95 96 7¢




‘ ).\! AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST : BTEX, MTBE (EPA 8020)

CLIENT : GIANT REFINING ATI I.D.: 504303

PROJECT # : SPRING 95

PROJECT NAME : RFI/OCD

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

10 B2V31.4 NON-AQ 03/29/95 04/03/95 04/04/95 10

11 B2V34.0 NON-AQ 03/29/95 04/03/95 04/04/95

12 B2V36.0 NON-AQ 03/29/95 04/03/95 04/04/95

PARAMETER UNITS 10 11 12
.BENZENE MG/KG <0.25 <0.025 <0.025

TOLUENE MG/KG 1.1 <0.025 <0.025

ETHYLBENZENE MG /KG 1.7 <0.025 <0.025

TOTAL XYLENES MG/KG 4.4 <0.025 <0.025

METHYL-t-BUTYL ETHER MG/KG <1.2 <0.12 <0.12

SURROGATE:

BROMOFLUOROBENZENE (%) 78 94 $5




‘ )! A\ AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST : BTEX, MTBE (EPA 8020)

CLIENT : GIANT REFINING ATI I.D.: 504303

PROJECT # : SPRING 95

PROJECT NAME : RFI/OCD

SAMPLE DATE DATE DATE DIL.

ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR

13 B1V46.3 NON-AQ 03/30/95 04/03/95 04/04/95 1

14 B1V49.7 NON-AQ 03/30/95 04/03/95 04/03/95 1

15 B3V23.9 NON-AQ 03/30/95 04/03/95 04/04/95 1

PARAMETER UNITS 13 14 15
‘3ENZENE MG/KG <0.025 <0.025 <0.025

TOLUENE MG/KG <0.025 <0.025 <0.025

ETHYLBENZENE MG/KG <0.025 <0.025 <0.025

TOTAL XYLENES MG/KG <0.025 <0.025 <0.025

'METHYL~-t-BUTYL ETHER MG/KG <0.12 <0.12 <0.12

SURROGATE:

BROMOFLUOROBENZENE (%) 92 95 87




‘ éAnclytico|Technologies,Inc.

GAS CHROMATOGRAPHY RESULTS

| TEST : BTEX, MTBE (EPA 8020)
i CLIENT : GIANT REFINING ATI I.D.: 504303
‘ PROJECT # : SPRING 95
PROJECT NAME : RFI/OCD
SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX  SAMPLED EXTRACTED ANALYZED FACTOR
16 B3V29.8 NON-AQ 03/30/95 04/03/95 04/04/95 1
PARAMETER UNITS 16
BENZENE _ MG/KG <0.025
TOLUENE MG/KG <0.025
‘ETHYLBENZENE MG/KG <0.025
TOTAL XYLENES MG/KG <0.025
METHYL-t~BUTYL ETHER MG/KG <0.12
SURROGATE:
BROMOFLUOROBENZENE (%) 96




. )! !\ Analytical Technologies, inc.

GAS CHROMATOGRAPHY RESULTS

REAGENT BLANK

TEST : BTEX, MTBE (EPA 8020) ATI I.D. : 504303
BLANK I.D. : 040395 MATRIX : NON-AQ
CLIENT : GIANT REFINING DATE EXTRACTED : 04/03/95
PROJECT # : SPRING 95 " DATE ANALYZED : 04/03/95
PROJECT NAME : RFI/OCD DILUTION FACTOR : 1
PARAMETER UNITS
BENZENE MG/KG <0.025
TOLUENE MG/KG <0.025
ETHYLBENZENE MG/KG <0.025
TOTAL XYLENES MG/KG <0.025

.4ETHYL—t-BUTYL ETHER MG/KG <0.12
SURROGATE:

. BROMOFLUOROBENZENE (%) 101




. ).\A Analytical Technologies, Inc.

GAS CHROMATOGRAPHY - QUALITY CONTROL

MSMSD
TEST : BTEX, MTBE (EPA 8020)
MSMSD # : 50430314 ATI I.D. : 504303
CLIENT ¢! GIANT REFINING . DATE EXTRACTED : 04/03/95
PROJECT # ¢ SPRING 95 DATE ANALYZED : 04/03/95
PROJECT NAME : RFI/OCD SAMPLE MATRIX : NON-AQ
REF. I.D. : 50430314 UNITS : MG/KG
SAMPLE CONC SPIKED. % DUP DUP

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD

ENZENE <0.025 1.0 0.94 94 1.0 100 6
TOLUENE <0.025 1.0 0.94 94 1.0 100 6
ETHYLBENZENE <0.025 . 1.0 0.97 97 1.1 110 13
TOTAL XYLENES <0.025 3.0 2.9 97 3.2 107 10
METHYL-t-BUTYL ETHER <0.12 2.0 2.0 100 2.2 110 10

(Spike Sample Result - Sample Result)

% Recovery = ——=-—————————m——- s oo——————o————e X 100
Spike Concentration

(Sample Result - Duplicate Result)
‘PD (Relative Percent Difference) = —-----——-————rmmm e X 130
Average Result
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PRECIBION ENGINEERING, INC. PILE §: 94-15a
PROJBCT: GIANT RFI ELKVATION:
TANK PARM #569 160G OF TEST BORINGS . TOTAL DEPTH:
JOGGED BY: WHK
i '| | s| DATE: 10-28-94
[ l gla l STATIC WRATBRz 34
I 2 Jle|n] BORIEG ID: RPI 0639
] n |ajr]| __PAGE: 1 of 3
| [ o rfz] MATBRIAL CRARACTERISTICS | @
]l peers | =z |rl®]| (HOTSTURE, CONDITYON , COLOR  GRATNSIZR BTC. ) ] ey
) 0-25 i ] | Jasill in auger plug, refer to previous drill log, this location |
| ] L 11 i
| 2s-258.8 Jesvwsnvew]2s | € !&mdl fine, wet, donse, hydrocarben odor (
l_25.5-28.8  )eeoséwener] | € |Sendstons, rock, dense, white, medimm mot bodrock, moiat; odor ]
| 25.8-27.3  |wwwewrsan|26 | ¢ |gand, clayey, dease, wet, red brown |
1 'ttivtvt"}' 1c l |
[ 27.3-28.2 {000000000[27_| C |Gzawel, dense, mainly broken mendstome, multicolored, moist [
] Jocooooces] | e | |
| 26.2-29.2 | |28_]  |ssmple refusal, pulled sampler, drilled 1, replaced sampler - eandstane? |
L | | . ]
25.2-29.6 ervrwsewe |25 | € |Bandatons, light vellow, medium, waathered/as a rock) not bedrock, molet, edor |
| 29.6-25.8 Jenswrsvesn] } e |Sand, brown red, loose, molst, gravelly, |
| _29.8-30.1 _ |e¢evnwwwe[30 | ¢ |Bandatons, light yellow, medium, weathered, moist {
( 30.1~33.5 900000000 K |gxzvnl, coarse sandy, dense, moist, grey brown, fotted hydrocarbom adar }
[ [ococomse| ¢ | x
| fooooa0000| | ¢ | |
[ocog00000] | ¢ | {
Josasonca| [ € | 4
|oocooooooo[ss | e | i
| 33.5-3¢.7  [747/77/11] | ¢ |€lay, bard, wet, brown, <sharp contact with above», weak odor {
L 1424442244834 | ¢ | [
| 84.7-35.¢  |////00/1/] | c |glay, slightly gravelly(1/2*), vet, hard, brown, week odor |
L [£24400/77135 | ¢ | {
| 35.4-39.2  |ooowe»000| | ¢ |gravel, sand and ccbbles of sandstone, wet, hydrocarboa odoz ]
l jooove=ooo| | ¢ | I
] [ooowveooo| | e | |
| jocosevooe| | ¢ | f
] [ocoesso00| | ¢ | |
| [osoesro00| | ¢ | |
1 Jeoc»wvo0o} | ¢ | .
[ 39.2-41.9 |aw-t//---)38_ | ¢ {stale, intcrbedded red brown end light green, vary clayey, bard, moist, weak odor |
l [mettime] | < | |
| |~errr=| | e | '
l [tttmef || :
; [eemtti=e| €| z
] | Y 7 I K- N
| 43.9-43.6 |---=e=-v|42 | C |gbale, fiesle, scme sandy, water bearing through fimeures, hard, red brown {
| jom—¥¥emae| | © |very weoak odoz i
L I T P R -l !
| 43.6-45.2 |~—///-~-| | ¢ [skale, blocky, Zina, wet, nat watcr bearing, hard, clayey, zed brown |
| |emmttt] € | |
I e - {
| 45.2-46.2 | {45.| |too hard to push continucus sampler, no racoverory, pulled, drilled, replaced i
N |- 1] |sampler to 46.2 i
| 46.2-49.1  [emmmaeeee |46 | ¢ |shale, blocky, hard, moiat, zed brown, green bands at 3° intervals each |
L e -] e . )
J LOGGED BY: ¥WHE

|SIZE AND TYPE OF RORING: 4 1/4”" ESA




» FEB 17 ’95 12:339 ' P.3732

. ' - PRECI510N ENGINBERING, INC. _ PILE 41 94-158
PROJECT: GIANT RPI ) BLEVATIONS:
TANK PARM $569 10G OF TEST BORINGS TOTAL Dzeros
: LOGGED BY: WHK
{ I I8 DATE: 10~28-9¢
| E2ARY : STATIC VATER: 34
| 2 Jeinxj BORING ID: RFI 0633(A)
] n fale]| PRGZS 2 of 3
] | o Jrjz] MATPRTAL CHARACTERYSTICH | P
| __DEPTH | 2] ®] {MOISTURE, CONDITION, COLOR  GRATNSIYE, BTC. ) {ppa)
47.1-47.3 ne=mvre—~]47 | C |Shale, s blog! water bearing :

€7.2287.8 }ecmcmaeen] e !shnlo‘ blocky, hard, moist, red brown, green banding at 3< intervals each

47.9-40.9 . |-aavsen=v|ds | ¢ |shale, gzeen, bard, moist, alightly sandy, no odor

|aewemeer] | c|
48.9<55.3  |[~e=///—-{43 | ¢ |Shals, clayey, vezry fine blocky, hard, moist brown fissle, slightly drier>50

[~eettt—] | €|

fwmmttt—|
[==tl/=]

|t s 7——|

]
{
]
~
~
~
q
i

|ven/s/—~|55 |

|
|
]
l
!
|
[
!
!
I
J
I
|
|
|
|
. ™ | I
|
I
I
I
I
I
l
J
|
|
|
I
|
I
[
|
I
I
I
I
I
!
J
I
I
I

]

]

]

|

|

|

l

(

[

I

I

I

!

!

[

|

[

]

!

I |
I |
l I
| I
l I
I I
I !
I |
| !
| l
| I
I I
I I
J I
l I
l I
I [
I !
I f
| {
I I
I I
I I
J |
I |
| l
| I
I

I
|
l
I
I
{
|
I
I
I
|
I
|
|
l
|
|
I
I
!
I
I
|
!
I
I
|
|
|

I
|
l
I
I
!
!
!
!
|
I
I
I
|
I
I
I
I
|
I
I
!
|
J
I
I
I
L

0—
LOGGED BY: wWZX

{SIZE AND TYPE OF BORING: d 1/4¢~ HSA




—_— _ -

SR r "
_ 1\ FEB 17 95 12:39 _ P.4/32
. PRECTSION ENGINEBRING, INC. PULE #: 94-158
PROJECT: GIANT RPI ELEVATIONY
TANE PARM #570 10G OP TEST BORINGS TOTAL DEPTH:
. 1O0GGED BYr WHX
| | 18} DATR: 10-27~94¢
} ’ 8 I A | STATIC WATER!
J » | e} uj BORING ID: RFI 06¢0
I L | IS | P l PAGE 2 3 OF 3
| | o [z}z] MATERIAL CHARACTEZRYSTICS [ >
J__oeers | oz le|x]| _(¥OTSTURE, COMDITION, COLOR  GRATNSIZE ETC. ) | (=)
| 0-25% | | | |drild vith auger plug, refer to previecus drill log, this lecatien |
| ] J 1 L |
| 2s.0-22.8  [/////1411]|25 | c |Clny, wet, stiff, brown |
| (771200100 | e | |
{ ltrs0¢0011] | e i
] Veteeeeeet | e [
1. J222224242) ] e | |
1 27.8-28.2 |y//evetst] | ¢ |Qay, sandy, wet, fimm, brows, hydrocsrbom odor ]
| 28.2-26.5 |wweecvess|28 | ¢ |Sand, medium, laminar bedded, light multicelored, demse, moiot |
d_ |rxevvaven] | c | ]
| 28.9-30.1  |/77/741/7]29_) c |¢lzy, etiff, brown, wet, hydrocarbon odor |
L brrsrariggl el ]
| 30.1-32.6 |ees///wwe|30 | € |gand, very clayey, water bearing, locse, light brown laminar, no odar {
| eeettrowe| | c | 1
| [weersress| | < | |
. I "*i///'ill cl l
l_ [«eef/faee]32 l cl !
[ 32.6-33.8  [/#/wwe///| | ¢ [Clay, eendy, £irm, wet, brown [
l (117ssettf] | € | |
V77032777 N R | {
L\ 33.8-34.7  \///7/444713¢ | c |Clay, atiff, brown, wet !
| 3e.7-35.2 |ooo//en00] | ¢ |Gravel, fine, clayey, sandy, dark brown, demse, wet !
L Jooo//==00]38 | ¢ | {
] 35,3-40.1 ]///0(»///' l c LC!__-&!, stift wet, occasicnal fine gravel, dark brown, weak carbonate nodules ]
) 477004417} | ¢ | !
] )/1700+411) c] i
] |77/00+1/7) c| !
| |/1100+11/] ¢ !
J |14/00+111] c |
| |#1100+111| ¢ |
[ [11100+111| ¢ |
| [£71004217 | c i
{417004f47]00 | ¢ i
Backfilled with Bentonite-Cement grout

L
l ™ l
[

|

{

I

|

I

l

I

|

|

!

T ———— et —— e e ——— . i, aan

|
l
|
|
I
]
|
l I
I [
I |
I I
! l
l I
l l
l |
l J
I !
| |
{

L L 1

, ) LOGGQED 2Y¥: ¥ZFK

|SI£E AND TYPE OF BORING: 4 1/4< Esa




‘ PRECISION ENGINEERING, INC. FILE #: 95-018

PROJECT: RFI ELEVATION: 6956.0
LOCATION: East Side of Tank LOG OF TEST BORINGS TOTAL DEPTH: 35.0
' 451 LOGGED BY: WEK
I I l s I DATE: 3-23-95
| |s|a] STATIC WATER:  15.0
| P |c|n| BORING ID: 0635
l I | A l P | PAGE: -1
| | o Jun|u] MATERIAL CHARACTERISTICS | PID |
] __ DEPTE | T |E|El (MOISTURE, CONDITION,COLOR,GRAINSIZE, ETC. ) | _ (ppm) 1
|  ©0.0-0.2 |xooooooaxx] | ¢ |Asphalt | !
, 0.2-2.7 |///-—-///|;_._o_| c |gﬂ, red brown, soft, silty, wet, (£ill) l |
| [770-~=111) | ¢ | { i
1 /27 R-E [ ’
| 2.7-7.1 {740-=2117] | ¢ |clay, silty, slightly sandy, red brown, firm, wet, carbonate filaments (not £ill) | 0.0 i
| |#77-=+177]3.0] c | l I
| [177-=2117] | c | | !
l [rr-—errt] [ < | l z
| |¢1r-wert1] e | | !
| ‘///--*///|§_._0| [ | | !
I [171-=x111} | ¢ | | §
i [727-=2121] | ¢ | [ {
J J/4f=meftf] | c | | ;
| 7.1-8.0 |///"--//|_7_._O_| ¢ |clay, eandy, red brown, silty, wet, carbonate filaments, dark brown I 0.z
1 1/772e-=tt) | e ] |
' 8.0-9.8 lﬂt“*****!_a_._ol (o} l&ng, fine, moist, moderately dense, light brown, no cdoer [ 0.2
I'tta'tatal l c I I
"tt*"tttl l C l l
‘ 9.8-10.0 jee w000 | ¢ |sand, gravelly, moist, dense, light brown, some clay infilling {
| 10.0-10.6 |///000///110 | ¢ |clay, gravelly, wet, hard, red brown, no odor |
| 10.6-11.3  |///--++//| | c |clay, silty, sandy, soft, red brown, wet, no odor [
| |#10-ss11]20 | < | |
1 11.3-11.7 | /7] ~=%x//] | ¢ |las above but with hydrocarbon odor and black | 2.:
| 11.7-14.2 |###~--v#x|12 | C |Sand, medium, silty, moist, dense, red brown, no odor | 0.:
' |-¢t---tit| ‘ C I I
I I-t*---a«w' ‘ c I I
l rt't---t'ﬁl ’ C ] l
J IQ#‘_-_"*IlA IASAJ l
| 14.2-15.8 |« + 4000w+« | j e |sand, very gravelly to 2*, subrounded, sandstone and lime rock, some clay | c.:
1 |#*+*000+++]|15 | ¢ |infilling, no odor, dense, multicolored, light brown |
l 15,8-17.8 }OOO**//OO! ’ C ]Gravel, sandy, clayey, dense, brown, no odor, water bearing ‘ 132
| |ooos+/ /00|16 | < | |
| jooosxsfo0| | ¢ | |
I loooss//00| | ¢ | i
I 17.8-19.0 l"““"'l I [ lsLnQr coarse, red brown, wet, etrong hydrocarbon odor, dense l 35
| Itt‘tt*ﬁti|l~_l [od l I
I Ittttttt**l | ¢ | i
| 19.0-22.6 ]'*'-tﬂrﬂrl__g_| c lSand, fine to medium, dense, red brown, water saturated, hydrocarbon ! i
l Iﬁtti*ttii' I o] |odor {
’ ]ti‘ttttit' , C l %
| [eeseveves] | c | i
' lttrﬁ'ttﬁtl I c , .
l lt*ittﬁittl | C |
I ’tt'ttttttfzz f lod l
. 22.6-23.3 I"*//OO*"I | c |Sand, clayey, water bearing, red brown, scattered gravel, odor ' I
[ve+//00%x[23 | c |

' I/ASGED 5Y: w=X
‘SIZE AND TYPE OF BORING: 4'-1/4" HSA




95-018

PRECISION ENGINEERING, INC. FILE #:
PROJECT: RFI ELEVATION: 6956.0
LOCATION: East Side of Tank 1OG OF TEST BORINGS TOTAL DEPTH: 35.0
451 ’ LOGGED BY: WEBK
| | |5 DATE: 3-23-95
| |s]a] STATIC WATER: 15.0
| b4 | el nj BORING ID: 0635
| L |a]e| PAGE: 2
| | o |z|uz] MATERTAL CEARACTERISTICS | PID |
|  pepTE | T |elr| (MOISTURE, CONDITION ,COLOR,GRAINSIZE, ETC. ] | (ppm) |
l 23.3-25.0 It'tOOOtt*l l C l&, coarse, gravelly, loose, water bearinq, black to dark grey | 180 I
| |++e000ese|24 | ¢ | | |
l "itOOOﬁttl ' Cc I I I
| Itttooo.ttl__s_l C l l 200 I
' ItttOOOttt' , C ' l l
l |tttOOOtttI I c I I I
| |ses000mes| | c | | |
| ItttOOOtt'I | C I | !
| [+++000ses| | < | I |
L feeroooes+|28 | c | | 1
| 28.4-30.0  |-ecmmeee- ] | ¢ |cHINLE rormaTION | !
I I --------- | | c IS;ha_g, green, sandy, hard, moist, no odor | 0.0 [
| — e | I
l 30.0-33.4 l --------- I_O_l [o] Ls;haig, red brown, green interbedded, sandy partings, slightly blocky I E
| frmmmmmmm | | ¢ |somewhat sandy, laminar bedding, moist | H
| e | el |
e | el ! ?
e |l |
|wmmeeee | lel | i
L Jommmmmee |33 ] c | 1 !
I 33.4-34.2 |OOO**OOOO| I (o4 |Conglmerate, hard, weakly cemented, few pebbles and very coarse sand, moist I
1 |000++0000]34 | ¢ |to wet, multicolored |
I 34.2-35.0 | --------- [ I o] I%, red brown, hard, moist I 0.5 “
] fmomoomenn las | ¢ | { i
| ™ | | |end 4:45p | N
| [ | | |pull auger, depth of water 15.0 € 5:30p |
l l I ] ]backfill with bentonite slurry from bottom of boring I
| | Lol |
I I [ I
| | [ I
| I I J
I I N I
| | | I
I | Pl |
I I I I
I I b |
I I [ I
| 1 |1 !
| | | l
I I I I
I | [ |
| | [ |
I I [ I
| | [ |
' I I |
| | |

L

LOGGED BY: WEX

|SIZE AND TYPE OF BORING: 4'-1/4" HSA




PROJECT:

LOCATION:

DEPTH

RFI

N. Manway, Tank 453

N> N0

I
|
|
I
I

o v

| T |

PRECISION ENGINEERING,

LOG OF TEST BORINGS

FILE #:
ELEVATION:
TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:
BORING ID:
PAGE:

95-018
6951.5
35.0

3-27-95

0636

[ S

|
|
I
I
I

|

=}

MATERIAL CHARACTERISTICS
_(MOISTURE,CONDITION,COLOR,GRAINSIZE, ETC. )

PID
(ppm)

0.0-2.6

721001111
[2¢t0t7217]
1771017111)
/10007117])2.

I
|
I
I
I
|
I
I
I

o}

I
I
1

Clay, slightly gravelly to 1.5%, stiff, red brown, wet, some odor € 2.1°*

2.6-3.1

|724+5et11]
[24/2ees/1)3.

o}

(o3 (o I o T ¢ TN ¢ |

c |

lclaz, sandy, firm, wet, red brown

280

3.1-3.9

J'Qt'tttil

C_|sand, fine, red brown, loose, moist, odor

300

3.9-4.1

(WIZASST VAT

ol

c_|clay, sandy, red brown, moist to wet

4.1-5.5

ltttoootttl

]ottOOOtttls.

I

o}

(o] |Sand, medium to coarse, gravelly to cobbly, some grey staining, odor, overall

C_|red brown, moist

280

Ittt—_—iﬁ'l

l*t'——-i'."

“'*t—--ﬁﬁi'

I
|

c ISand, fine, red brown, silty, moist, loose

c|

c |

180

R L R N R L S Rl ]

7.0-8.0

|771-==111]|1.0

1/2/===/17]

o|

(o lclaz, silty, wet, soft, brown, slightly black staining, odor

c|

180

8.0-8.8

\/74/-<=/1118.

ol

C Iclay, 8ilty, brown, wet, firm

150

______ﬁ_____F_____H

| #+v00O* %+ |

C Jsand, gravelly, red brown, odor, loose, moist

116

l
1
|
|
I
1
|
]
]
]
|
]
|
I
B!
|
]
]
8.8-3.1
‘ 9.1-10.7

|
J}77100/111)3.0]

|///00////|
1£2700////]10

C Iclaz, slightly gravelly, firm, brown, odor, wet

I
|

120

10.7-15.0

| ++00000%+|
| ++00000%+ |1
| **00000%+|
| ++00000++|
[ +*00000++ |
I'«ooooo--l
| *+00000++|
| #+00000%+ |
| #+00000+«|

|2.5%, odor

|Sand, very gravelly, dense, grey to brown, rounded to subrounded, some rock to

I
I
I
|
I
I
l(sandstone rock @ 15.0'-pulled sampler, drilled 8%, replaced sampler and continued)
I
I
|
|
I
I
|

3a2c

19.0-19.5

| ++00000++ |19

|as_above but black, water bearingq, odor

19.5-22.9

{2201-2111)
[1221-1117)
{rrrr-1111|
[7777-1111)
f7r07-1117]

[4277-1717)22_|

[2247-14111]

|

I

Iclaz, slightly eilty, some laminations, soft, wet, sticky, weak odor, red brown

[000///000]23

C
C
C
C
o]
C
o]
C
[
(o]
o
[
C
C
[
C
C
(o]
C
C
(o
Cc
C
C
C
C
C
(o)

I
I
I
I
|
[

Gravel, clayey, water bearing, brown, dense, slight odor

e ———— e — e —— e ——

]
I
I
I
I
I
I
|
I
I
I
I
I
I
I
I
I
|
|
|
I
I
I
I
q,

JSIZE AND TYPE OF BORING: 4°'-1/4" ESA

LOGGED BY: W=T.




‘ PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: RFI ELEVATION: 6951.5
LOCATION: N. Manway, Tank 453 LOG OF TEST BORINGS TOTAL DEPTH: 35.0

LOGGED BY: © WHK
| I Is] DATE: 3-27-95
| |s|a] STATIC WATER:
| P [ c| x| BORING ID: 0636
| L Jale| PAGE: 2
| | o Jrj|z]| MATERTAL CHARACTERISTICS | e I
| DEPTH | T | [ E ] (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC. ) | (ppm) [}
| 23.6-24.8  |--wes-ee| | c |CHINLE PoORMATION |
| |~=-w#*——-|24 | C |Shale, sandy, wet, grey green, slight odor, hard 30 i
24.8-25.0  |ewmmcoeee | | ¢ |shale, red brown, hard, moist, no odor, some qreen laminations 2.0 i
25.0-29.3 I--—tt'---l_i_l c lshale, sandy, fissle, green grey, no odor, moist, hard 2.0 |
e I
R I
|-emeeeef e ] I
|-emeeeee] e ] z
|--eeeee] e ] |
|--mereemeas | < | 1
e I
Joo—eweo—-]29 | c | i
29.3-30.0 |wmc——me—oe | | ¢ |shale, fine blocky, qreen grey, no odor, damp, hard 1.0 H
30.0-35.0  |w=e—mmmeee {30 | c |sbale, blocky, red brown, moist, hard, slightly fissle 1.0 i
[ | el z
| -wmeeeeee | decl |
- | del g
f-emmeeee |l |
|-nmmmmeee | el ,
[ ey
[-eeemenes | lel
- | el |
|-=eemmme | c | ;
|ommmmemee [35 | c | !

|
I
I
I
I
|
|
I
I
|
I
I
I
I
|
|
I
|
|

|pull auger 11:00a
Ibackfill with montmorillonite clay and hydrate (13 50# bags)

Y HUR R ) ENORUR R B

]
|
I
I
|
I
I
|
I
|
|
I
|
{
I
I
I
I
l
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
|
|
|

SIZE AND TYPE OF BORING: 4:'-1/4~ HSA

LOGGED BY: W=X




PROJECT:
LOCATION: N. Manway, Tank

DEPTH

RFI

567

o w

= B S B T ]

T

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

FILE #:
ELEVATION:
TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:
BORING ID:
PAGE:

95-018

6945.6

40.0

3-22-95

0637

MATERIAL CHARACTERISTICS
(MOISTURE , CONDITION, COLOR,GRAINSIZE,ETC. )

PID
(pom)

0.0-4.6

[£77%estt1|
{707%xxt17]2.
|277%22117]
[727%%%117]
J717%ext17]
[177%s117]
[217%%2117)
|£/7«++///]4.0

o

Clay,

sandy, coarse, gravelly, wet, soft, brown, no odor

0.t

4.6-6.9

i

|.."'ﬁi"|

lwttttttttls

o

, ttﬁﬁ*ttttl
""iitii'{

Iti'ttttl‘il

Sand,

red brown, coarse, loose, wet, rounded pebbles

6.9-8.7

|727-=<++7]3.
{17/ —mcsst|
[£27-==++/]

=4

|

lclaz, silty, very fine sandy, brown, soft, wet, hydrocarbon odor (old)
|odor only below 7.5¢

B et R i e R ISR PURRIVIt P —

8.7-9.3

[727%t11]
[227%+=//715.0

lclaz,
|

sandy, brown, soft, wet, odor

9.3-12.

I“f‘**ﬁ"'l
lvﬁt*ittttl
Iﬁtittttttl
| iﬁ"‘f""l

thi"t't'l

E

fine, light grey, loose, moist, odor (old)

12.0-13.

@

lttooootttll
lwtooootwtl
|w«0000*+« |13

N

—_—t e e e e ) e e e e e e e e e

i

very gravelly, moist, brown, some cobbles, dense, odor

iz.e

13.3-16.

e

Iii*ﬂ'iiﬁﬁ |
| ttﬁ*ﬁttttl
l**tﬂtt***l
I""ﬁ'l’tti‘t,
Ittt*tﬁtttl

lftttttttrl]&

i

coarse, red brown, dense, moiet, odor, some pebbles

[111%2t11]
1///%%2///117

sandy, very wet, eoft, brown-grey, odor, saturated (not water bearing)

"
.
<

|Qtt'0°ttt|
littiOOitil
| «w2 w00 w|

E|E

~

fine to coarse, some pebbles, odor, saturated water bearing

e
o
‘e

1
[}
[}
[}
1
1
1
]
)
ot
A=

| CHINLE FORMATION
[shale, green to red brown, laminar bedding, blocky structure, hard, moist

T e e e e e e e e e e e e e e e e — |

P —— e — b e e e

o000 a0ajloaanjonoalnoalaoaononoanoaojnoaoaloaannoaonolnonoolonsaanoldoonanooanaanaolmdmewx » 0

I
|
I
1
|

(Shale, green, fissle to blocky, moist to wet, hard

SIZE AND TYPE OF BORING: 4'~1/4" HSA

LA/SGED

Tv .




PRECISION ENGINEERING,

. INC. FILE #: $5-018
PROJECT: RFI ELEVATION: 6945.6
LOCATION: N. Manway, Tank 567 1OG OF TEST BORINGS TOTAL DEPTH: 40.0
. LOGGED BY: WHK
| | [ s | DATE: 3-24-95
| | s | a| STATIC WATER:
| 2 Jec|n] BORING ID: 0637
| L ‘ A | P | PAGE: 2
| | o Jr|v] MATERIAL CHARACTERISTICS ] PID |
| DEPTH i T el E| (MOISTURE,CONDITION, COLOR,GRAINSIZE,ETC. ) L (ppmy |
| | --------- I | [of |continued from page 1 ] l
| [ l2e | < | | |
] — | el | 1
| 25.0-30.0 |~-mem-mee |25_| c |shale, green, some elightly grey banding, fissured, fisele, moist to wet, hard i 2.0 {
| |-wemeeees B | |
! l --------- I l o] lstop drilling 4:00p--wait for analysis l l
| | | | ¢ |additional sample required € 5:20p | |
| [ | el | s
| [ -eemeeeee e | l
| |--noemeee | el ! |
l [— | gl | !
| |emrmenne | el | !
! [ | el | s
| |-=mmeeome 2o | ¢ | 1 i
| | -emeees | lel | !
| [-emmmee | el |
| |-wmeeeees e |
|-ememeeen | qecl |
— | el | é
|-omeeeeeel €] | :
[ — L lcl | -
| 34.1-37.5 |----##%-~|34_| C |Shale, sandy, green, hard, moist, blocky, slightly laminar | 0.t :
| S |
| |=ommreee] e ] | |
| e I :
| |-emeeeee] e ] | |
| e 1 ;
- Jomoover--]37 | c | | i
| 37.5-40.0 [oeersrens| | ¢ |sandstone, green/yellow spece as limonite, jointed, weak carbonate cementation | 0.2
| |“**++tt*| I [ Isome carbonate infilling in joints, moist, hard I .
| ltttt++ttt[ I c I | i
l l'ttt++tt'| ] c I l ;
I ‘ttt«++ttw| I c I | E
J; ltttth't’40 , c l ’ :
| D I I | Idrilling stopped € 5:50p I i
I ’ l ] |backfilled with bentonite € 6:35p ; !
| | bl | ;
| | o { '
l l [ l
I | [ I
l I P |
l | [ l
| l I T J
| i [ l
‘ I N I
| | v’
LOGGED 3Y: W=XL

-

SIZE AND TYPE OF BORING:

4'-1/4"

HSA




PROJECT:
LOCATION:

DEPTH

Tank 569

Adjacent to South
Manway, Tank 569

P
| s 1
| e
| &
x|
T | |

Ot w

PRECISION ENGINEERING, INC. FILE #:
ELEVATION:
LOG OF TEST BORINGS TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:

BORING ID:
PAGE:

95-018
6947.1
45.0
WHK
3-22-95
None
0638

MATERIAL CHARACTERISTICS
{MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.)

0.

0-3.4

[711---111]
|777---111]
|7¢7---111]
|771---111]|2-0
|777-=-111]

|time in 10:00a--PID calibrated 0.54 hexane
|c1&1, silty, some gravel in upper 6", wet, soft

3.

4-4.0

I
|
|
I
|
1///===¢/1]3.0]
P77

|clay, sandy, some odor, red brown, wet, soft

4.

0-5.6

lttt///ttt|5;2|
’ttt///'tt' '
|sxv///wxv]5.0]

Isand, clayey, some odor, red brown, wet to moist, loose

._________ AP

5.

6-11.3

101--%211]
|777-=%s11]6.0
[177-=%+11]
[777--%=17]
717--2911|
|727--2%/7]
|£77--%211]
|£77--2x/7]8.0
[772==2517]
[770-=%+/1]20_
[771-=%x11]
L£27==*2//]23

lclaz, silty, sandy, blocky, red brown, firm, wet

>1438 ¢

Iy

>1438 &

-

11.

3-11.9

|£74777/22]

firm, red brown, wet

11.

95-12.1

Itttt*ﬁt'tllz

, wet, loose, red brown, weak hydrocarbon odor

12.

1-12.4

1277411117)]

firm, red brown, wet, odor

12,

4-13.3

17/7--=//7113

silty, slightly sandy, soft, red brown, odor, wet

13.

3-13.9

sandy, silty, eoft, red brown, odor

13.

9-14.8

|/7/4+/777]14

firm, some carbonate streaks, brown, wet

14.

8-15.0

I"""*"l

loose, silty, red brown

15.

0-15.9

[777%xxt17]15
/275221 /1]

sandy, red brown, soft, wet, odor

15.

9-17.7

l«tt-—-ttt‘l
lutu---.twl

|t't__-'t'l]7

silty, moist, light brown, loose, strong hydrocarbon odor

17

.7-18.8

{777-==111]
1/77-=<1117]118

silty, wet, light brown, soft, sand lens 1"

18

.8-21.3

ltit///f'tl
l'w'///tiil
|ttt///itt|
,wti///ﬁﬁ'l
lt«a///tt*l
wew/f/env]21

clayey, moist, hydrocarbon odor, dense, brown, jar sample @ 20.0'

—

21.

3-23.7

[777%sxr71]
[771%%%7171]
[777¢xx171]
[//7%*+///]23

aoao0ojooonooo0ajonojanailnoajnlnjajlnlalolaloanoaoanonoononoanjannlolancaoonoaoolmewz>»n

I
of
I
|
|
|
l
of
I
I
|
|
|
|
|
|
[£ffex=mtt] |
I
|
I
I
I
|
|
I
|
I
|
|
I
|
|
I
!
|
I

sandy, wet, hydrocarbon odor, soft, brown to red brown

SIZE

AND TYPE OF BORING: 4°'-1/4"

LOGGED EY:

v (RTINSO PR,

cae eseon rmes

[V}

GJ € 3.3




[770%ex117]31 |
[727ewettt] |

!
l

. PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: TANK 569 ELEVATION: 6947.1
LOCATION: Adjacent to South LOG OF TEST BORINGS TOTAL DEPTH: 45.0
Manway, Tank 569 LOGGED BY: WHK
| | | s| DATE: 3-22-95
| ls|al] STATIC WATER: None
| 2 |e|n]| BORING ID: 0638
| L faje| PAGE: 2
| | o Junfz]| MATERIAL CHARACTERISTICS | PID |
| DEPTH | T |2 | E| (MOISTURE ,CONDITION,COLOR,GRAINSIZE ETC. ) | ey |
| 23.7-24.8  |ees//ves+| | c |sand, slightly clayey in laminations, wet to moist, loose to moderately dense | |
| |#ews/wwwn]24 | |slight odor (sweet) | 1
| 24.8-25.0 |[ewvesvwes] | |sand, (sandstone rock @ 24.8'), moderately dense, light brown, moist | 60 ¢ 25- |
| 25.0-28.3  |swvwewenr|25 | |sand, slightly gravelly below 27.5', moderately dense, moist, slightly sweet | |
| |******'**| | |hydrocarbon odor I l
I |"‘"'itfﬁl I I l I
| [reseness] [ | ( |
| lttﬁ"ttt'l I | | l
| |eeescomee| | e | | I
| [s+++00vsw|28 | C | sso e 2e.0: 1
I 28.3-30.0 |OOOOO/OOO| | IGzavel, some minor clay, sandstone gravel and cobble material, moist, dense | !
| [00000/000| | ¢ |mottled red brown, strong odor | |
] looooo/oco| | ¢ | | !
| _30.0-30.5 ]00000/000|30 | ¢ |as above but saturated with fresh gasoline odor |s6o @ 33.0° |
I 30.5-32.7 |///***///I I |g£gz, sandy, firm, brown, wet, hydrocarbon odor |1200 € 30.3- |
| i
[ !
H

£/ /*s%4/1]32 }

000 ola o000l aoananjlooacldononoaonooanoacaaoaojnlooacalaononoaoonoaonlolootewz»an

I
|
{777--=21/]| | jclay, silty, some sandy zones as infilling in joints or cracks, wet, firm to | ]
| l///---*//l l |very firm, few pebbles; 33.3'-33.6', breaks into blocky fragments € silt seams | ;
| [177--=+11] | |at random angles, weak hydrocarbon odor | :
1 /11mtt] | < | | |
| /10-estt] | < | | ;
i [777-~-/1]35 | < | | 32 ¢ 2500 |
| [£74==mett] | c | | !
| 36.1-37.5  |+we000w++|36 | {sand, very gravelly, gravel to 1.5, subrounded, sandstone pieces as fragments | i
| |***OOO"'| | |black staining to 37.0*, moist l i
| | +++000*e+]37 | | | i
| 37.5-40.0 |/////////]| | C |Top of CHINLE FORMATION | E
| 1177777177)38_| ¢ |clay, mottled green blotches, shaley, (weathered in-situ?), moist to wet, hard | i
| [77¢270077] | e | | i
| [277¢21001) | ¢ | | i
f (120000020 | ¢ | {
| 40.3 |---++----]80 | ¢ |crades to | 70 € ¢z.0-
I I---++----] ] lshale, carbonate nodules, hard, red brown, moiet to wet l :
| B | |
| |-wrteme] | | |
| |--~++----]42 | ¢ |more carbonate € 42.3'-42.6" |
| R |
] |oosesoooclas | c | L
| 43.5-24.5  |emevereee]| | |shale, sandy, laminated, moist, green grey, hard, fissle |
i |ozmesemnz]aa | c | |
' 44.5-45.0 l --------- | l '§§glg, fissle, dry to moist, brown, hard, light green grey last 1.5*
I J=mmmomeen |45 | ¢ | [ x5 € 5.6
D | l | |boring abandoned and backfilled with highyield montmorillonite clay (bentonite)
L | | |at 1:35p i
W=

lSIZE AND TYPE OF BORING:

4'-1/4"

HSA

LOGGED BY:




DEPTR

PROJECT:
LOCATION: See Boring Plan

Tank 569

o
W > an

I
I
I
I
|
|

S

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

FILE #:
ELEVATION:
TOTAL DEPTH:
LOGGED BY:
DATE:

STATIC WATER:
BORING ID:
PAGE:

95-018
6948.2
60.0
WHK
3-20-95
44.3
0639

MATERIAL CHARACTERISTICS
{MOISTURE,CONDITION,COLOR, GRAINSIZE,ETC. )

PID
{ppm)

0.0-2.0

|/700%00/7 |
| 7400%007¢|
|//00%00// ]

I:
o]
&
~

gravelly, sandy, wet, soft, red brown

2.0-3.8

{//--0--/7]2.0

|#7--0~-11|
|//-=0-=//1

[:
[
Ll

silty, soft carbonate nodules give blotchy appearance

3.8-4.3

[777%5%111]

|///%%2///14a.0

[:
e
]
~

sandy, hydrocarbon odor, moist to wet, soft, red brown

>1438

4.3-4.8

{7/=ws==//|

ICIEYI

silty, sandy, hydrocarbon odor, wet, red brown, 1° roots

570 & 4

4.8-5.8

Ittn---tttléLQ

‘tt'——-'tij

fine, silty, red brown, loose, moist, roots

420 ¢ «.8°

5.8-7.0

|7¢7--<11116-0

[£77-=~217]

silty, red brown, firm, root matter (1) and filaments, wet

7.0-10.7

[111%0~-11]1.0

|771¢%=-17]
|21 7%%t?]
[117%%==t1|
[117%x==17]
|717+2-<17]
[ /7%=t /|10

YRR
= -
AN
N a <

sandy to silty, hydrocarbon odor, wet, soft, red brown

2C4 & T.5°

330 € -2°

10.7-12.6

[727==1111]

[777-=1717]22

|727-=1111]
1/77==1717/112

slightly silty, wet, red brown, firm, slight odor, 1" root at 12.6°*

142 @ 1

12.6-15.5

[177ewsst1]
|#17%wwert]
|777%%xe11]
[17759417]
[72153xsy/|
[£//%swx//]15

sandy to very sandy, very slightly bedded, red brown, strong odor

1220 € 13-

1
I
I
I
|
I
|
|
I
|
|
I
I
I
|
I
I
|
|
I
I
I
]
I
I
|
|
I
I

[>1438 ¢ 10

|
I

15.5-21.9

I*"///"'I
ltt*///r«tl
lttﬁ///titl
]tt'///t'tl
I'it///tiil
l.tt///tttl
lttt///tttl
l...///...l
[...///...[
itii///tttl
lptt///ttt

ltt'///tt'

20

clayey, slightly laminated, brown to red brown, firm to moderately

dense, moist, strong odor

|>1¢38 & 17.&]

|>1438 & 20

I

21.9-22.8

0
I
|ttﬁ///tt'|
]
|22

Itttt"tt*

Iitt'*tittl

loose, brown, moist-odor

|
I
I
I
I
I
;
|
I
I
I

'tttooottil

oo o000 ao0n0aonao0ann0ldo0oaoncoinnoaloannonoaaonljnoolaalolonloaaclons calmpewzy»a

Sand, gravelly, light brown, sandstone gravel, dense, slightly laminar structure

>_ 42z & 23

|
I
I
I
]
I
|
I
I
I
J
I
I
|
|
|
I
I
I
I
I
I
I
|
.

|SIZE AND TYPE OF BORING: 4-1/4* HSA

LOG7ZED BY:

WEZ




. PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6948.2
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 60.0

LOGGED BY: * WHK
| I | s DATE: 3-20-95
| | s|a| STATIC WATER:  44.3
| P Je|n| BORING ID: 0639
| L |a|e®] PAGE: 2
| | o lv|z| MATERIAL CHARACTERISTICS | PID |
1 DEPTH | T Il E| (MOISTURE, CONDITION,COLOR, GRAINSIZE, ETC. ) | (ppx) |
| [+#++00¢*e«| | C |continued from page 1 | I
I |ttt00i'ti|_£_| (o] I I I
1 |+ ¢ 500w we«] | c | | {
| 25.0-27.4 |«*00000%¢|25 | c |sandstome cobble material, sandy, sandstone is white with psolomoline staining [>1438 ¢ 26.2]
l l"OOOOO"l , [ ]dense, strong hydrocarbon odor, free moisture condenses on sampler since 16° I l
| |+s00000es] | c | | !
| |+00000ss| | < | | !
l |#+00000+¢|27 | c | | :
! 27.4-28.0 Jeerwwerns| | c |sandstone, hard, no sample taken-refusal to push, (large rock) | i
' 28.0-30.0 l***ooo'ttl l (o} I;Sa__n_g, gravelly, cobbly, sandstone cobbles are white and hard, conglomeratic @ |>1438 g z8. }
| [#++000ues| | ¢ [29.7 | i
l l*"OOO*"l | [o] Idriller note -- 32' drills very soft, 30'-35' pull esampler, PID readings from borel !
1 |+++000*++| | ¢ lvapor range from 600-700 PID |>1438 € 30° !
| 30.0-30.8 |+0vowov0+|30 | C |Conglomerate, fine to 1/4=, hard | ;
] |+ovovorox]| | c | ] ?
| 30.8-32.8 J1r1wwst1/]31 | € ]c_l_gz, sandy, red brown, soft, hydrocarbon odor, wet (not water bearing) |
| [#27¢%2277) | ¢ | ] :
[£/f2xestt)32 | c | | f
‘32 8-33.3  |eee///wwx| | ¢ |sand, clayey, red brown, soft, wet, hydrocarbon odor 1620 € 2.8 !
] |#wes//uve]33 | c | |
J 33.3-33.9 |///-~-///| | ¢ |clay, silty, red brown, soft, wet 1
| 33.9-35.0 |///+/////]34_| c |sharp contact with above I
| I///+/////| ! c |gl__al, red, filaments of carbonate, hard, wet, no odor, sandstone cobble in clay |
1 {/7/+2//77]35 | c |matrix (geology note--not formation--eroded and redeposited from above) {
l 35.1-38.3 I***O(;O*tfl | [o] Islnd;, gravelly, hydrocarbon codor, dense, sandstone and silicaceous rock, gravel | EJ0 € :5.8
| |"'OOO"*[16__| [o] lrounded to subrounded--80% is 1", weakly water bearing I
! Jersooores| | < | s
| |+#+000**+|37_| c |pull sampler 35'-40'--PID reading 800-1100 water on top head of sampler when |
| |+++000¥#*| | ¢ |withdrawn from hole ' |
I |*+++v000+s+[38 | ¢ | |
| 38.3-40.0 f--emmeeee | | ¢ |cEmLE PoRMATION | 730 € 33.3
I | --------- I ] [ |§p&, clayey, weathered in-situ, hard, blocky, green band 2~ € 39.5, red brown, | 340 & 3.8
] | B | | ¢ |moist |
| 40.0-42.4 e ldLl C |shale, wet (saturated), does not appear water bearing, soft red brown, fine blocky J1z00 € 43.5
| |--eeeees | el |
N |--emeeees |l |
| |--ememeee | fel |
| fomoenoome je2 | c | [
I 42.4-45.0 | --------- I | c I§_t_1a_1e, hard, red brown, some green grey mottling, fine blocky, moist | =90 & «4.z2
| [E— | lc |
‘ ' ————————— I I c [drilling stopped € 3:30p, sample downhole fluid € 4:00p, shows hydrocarbon layer
| | ————————— |i__| (o] IPID reading - 800, headspace reading of fluid -~ 1200 ‘
I et I I | b
I 45.0-50.0 ‘ --------- l_ci___l C ’M, fissle, red brown, redder when dry, green grey reduction zones of 1G~ 112 30 & 3.2
I ————————— | I [ |in intervals of 3', green grey from 46.8'-48.0', dry ]
Jomomemem L _lecl| 1
LOSGED BY: W=EX

|s1zE

AND TYPE OF BORING:

4:-1/4" HSA




‘ PRECISION ENGINEERING, INC. FILE #: 95-018
‘ PROJECT: Tank 569 ELEVATION: 6948.2

LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 60.0
LOGGED BY: WHK
| | | s| DATE: 3-20-95
| | s|a] STATIC WATER:  44.3
| P fc|nm| BORING ID: 0639
I | L |ajr| PAGE: 3
| | o |i]|uwn| MATERIAL CHARACTERISTICS | PID |
| DEPTH | T el e] (MOISTURE , CONDITION,COLOR, GRAINSIZE,ETC. ) | (ppm) {
| | --------- | | Icontinued from page 2 | |
| [ o] | | |
! [— R | |
| — 1 | I
| R Ll | !
| e ' | 317 ¢ 49.5 |
| [ R | |
] Jomemeoen |so | | | i
| i | | |hole allowed to remain open 1 hr--it is believed product flows down hole [ |
| | | | |and contaminates soil between sample intervals. -- suspect zone 35‘-38¢ | i
f l | [
{ I : | {ream hole to 13" with little difficulty to 50* set 10" PVC casing--slip coupled | |
] | ] | |and screw eet, hole remained open to 48°, set casing easily to 50°', plug inside ] i
I I I [ [of casing with 504 - 1/2" bentonite pellets, hydrate pellets | i
| i | | |set 1" tremmie tube with some difficulty as hole was beginning to swell closed [ ]
- | |
{ : : : !grout outside annulus with 8-94# bags cement, 50% hlgh yield bentonite, approx 103 | %
| | | |gallons of fresh water | i
, | A | i
T (day 1) | | | |finish clean up 10:00p ! ;
I !
} Begin day 2 } I I Ibegin drilling through casing 03-21-95 € 12:10p I :
] | ] | |2* of product measured on water placed inside casing 03-20-95, light phase amber | i
I l | i ‘product. Product then water pumped from interior of casing. ' E
’ l :
; } } } }5' of plug in bottom of casing, upper 3+ bentonite pellets lost bottom *"soup®-- I i
| | [ | |appears to be free of product however
l l I ! ldrilled 4* with continuous sampler, encountered refusal @ 54' with continuocus
| | | I |sampler, pulled sampler and drilled to 55° |
| ! I |
| 50.0-55.0  [-—mceuuan | [s0_[shale, fiesle, hard, red brown, dry to moist, no odor, some siltstone lenses, very | c.:
I | --------- l | Idlffxcult to auger drill with continuous sampler, dry € 55°
| - ] |
| - L1 |
| [E— L1 |
| R 1 |
| [ |1 |
| [ |1 |
| [R— 1 |
1 P L 1| I
! 55.0-57.2 't't-ttftt! Iéé_lSandstone, dry, hard, red brown
] Itﬁtﬁtﬁti*l | | [
j ltitt‘ﬁtit’ l l :
| [esenswsss]| | | !
57.2-58.0 |=========| Iél_lshale and Siltstone, red brown, hard, dry
‘ [T =
’ LOGGED =7T: WET

JSIZE AND TYPE OF BORING: 4°'-1/4" HSA




‘ PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6948.2
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 60.0
LOGGED BY: WHK
| | |s] DATE: 3-21-95
| ] s|a] STATIC WATER:  44.3
| P fc|n| BORING ID: 0639
| L EYRA PAGE: 4
| | o |r]ru| MATERIAL CHARACTERISTICS | e I
1 DEPTH | T e[ & | (MOISTURE, CONDITION,COLOR,GRAINSIZE, ETC. ) | _ (ppm) I
| s8.0-58.6 {#eeveswnelsg | |sandstone, hard, white to light grey, water bearinq | 1
| s58.6-59.5 |[#%<wo—-e«| | |sandstone and Shale, interbedded, water bearing ] ]
1 |e#eeaon wxl59 | | ] 1
| ss.s-60.0 |weevesnee] | | sandstone, white to light green grey, water bearing, very hard, sample may be | 12 I
1 |#sewseeee]6o | |slightly contaminated with clay fines from drilling | 1
] ™ | | | |stop drilling S:10p | |
| | l | Isample method--2*" split spoon sampler driven l [
| | ] | |water level @ 5:20p---44.24', water appears to be filling casing rapidly | i
l | | I |decision made to grout immediately. Drilling believed to penetrate water bearing | [
| | | | |sandstone member of the Chinle (Sonsela). | |
| | | | |stabilized water elevation not determined. | i
| | | I lgrout to surface, clean up, finish--7:30p | I
[ I [ l {
i | [ | l {
| l I . I !
l ] | | !
| | I | |
| I l i
| [ | |
| . ‘ I §
| | b1 l %
. | [ l i
| | I | |
l | A l 5
l l I I f
| | I |
| | (I |
l | L1 l
| l [ |
| I I |
| 1 [ |
| | [ I
l | [ |
| l ol |
| | I |
| | [ l
| l [ l
| | L |
| | I I
| | [ |
| l o l
| | [ l
| | [ I
| | [ |
| | [ l
‘ 1 11 | 1
LOGGED BY: WEX

|SIZE AND TYPE OF BORING: 4'-1/4" HSA




LOGGED BY:

. PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: RFI ELEVATION: 6944.0
LOCATION: Marketing Tank 3 10G OF TEST BORINGS TOTAL DEPTH: 30.0
LOGGED BY: WHK
| 1 s DATE: 3-24-95
| Is|a]| STATIC WATER: 15.2
| P jem| BORING ID: 0641
| L |a]er| PAGE: 1
| | o Jr]zr] MATERIAL CHARACTERISTICS | e |
]l peeTE | T |l 2] { MOISTURE, CONDITION, COLOR,GRAINSIZE, ETC. ) | (ppa) !
| o.0-0.9 |###-—-w+e] | ¢ |start 9:15a PID calibrated with epan gas 61 | |
L jesw___ewe]1.0] Cc |Sand, silty, red brown, moist, loose | i
[ o0.9-3.1 [277--+117] | ¢ |clay, eilty, stiff, wet, red brown, odor, some carbonate filaments and scattered | 15 i
| I///--+///l I C [carbonate nodules [ H
L (V77529771 N RN | !
| 3.1-4.0 |‘H*OOO"*| | (o] |§a__ng_, gravelly, red brown, locse, some gravel to 1.5", moist, hydrocarbon odor | 280 g
L |e++000s¥+] | c | ] i
I 4.0-5.0 l///OO*///I | c lCla , gravelly, some sand, red brown, wet, stiff, weak hydrocarbon odor l 300 i
L [£7/00et/t] | c | | !
| s.0-8.5 |/77+4/717]5.0] ¢ |Clay, red brown, stiff, wet, some carbonate filaments and occasional carbonate | 15¢ i
‘ l///++////| | c |nodu1es, slightly blocky (fine), odor !
i 117441111 | < | [
| 211442011 | c | |
I Jtetserrre] | e |
| [727441211] | ¢ | |
L [/2244111/]8.0] c | |
J_ 8.5-8.7 Jewws//aww] | ¢ |sand, clayey, loose, red brown, moist, odor | SC
8.7-11.0 |///--++//|9 | c |g]£1, silty, red brown, etiff, carbonate filaments and nodules, blocky (fine) I 222
’ I///--++//| | c |81ight1y fissured, hydrocarbon odor |
|#77-~++77|10_ | ¢ | |
L [/7/==t2tt] | € | |
| 11.0-13.9 |"“---/'*|1 | [ l%, silt, clay interbeds to 1* each, red brown, wet, odor, soft/loose I 362
| [reommetoe] | | | :
! e | :
| |eeeemeree] e | | ’
| R |
L [eeecccses] | c | |
1 13.9-14.7 |sv«//vvwe]14 | Cc |Sand, fine, slightly clayey, red brown/purple, saturated, odor, loose ] 302
1_14.7-35.2  1///++/77/1 | c |clay, sandy in streaks, soft, purple/red brown, wet, odor | 20°
l 15.2-17.4 l"'///***ll ' c I_;_Sand;, clayey, water bearinq, soft, hydrocarbon odor, laminar banding | 152
| '**"///"*I | ¢ [brown to red brown |
| [sxsrtrees] | < | |
’ |ttt///ttt| | C I l
l ltit///t**ll ] c‘l l
| 17.4-18.4 ]"*——-tﬁrl { [o] I_Si_nd@_;, fine, silty, water bearing, loose, red brown ] 222
l ltﬁt---ti"l l [ed [ l
] 18.4-20.0 I*'*——//**I ‘ o] I_;Sa_gg, s8ilt, clay interbedded, soft/loose, odor, wet, (not water bearing), red brown| 1.2
| [esvecties| [ | [
1 [eswmcssas| | c | '
| 20.0-21.3 I"'***Hrtt| I c lSand, fine/medium, laminar, water bearinq, loose, red brown I ¢.:
l ,titt""', l o] , ’
_L |wwennanns|21 | ¢ | |
| 21.3-25.0 |///--'*//l l c |g§1, silt, sand, interbedded, mainly clay, sand/silt ins<1" bands, and are | z.
I |///--**//| | [¢] |individually laminar banded, brown to red brown overall, not water bearing [
| |/77-=+4/7] | ¢ |no odor |
. [/1/==2st7] | c | |

SIZE AND TYPE OF BORING:

4'-1/4" HSA




PRECISION ENGINEERING, INC. FILE #: 95-018
‘ PROJECT: RPI ELEVATION: 6944.0
LOCATION: Marketing Tank 3 LOG OF TEST BORINGS TOTAL DEPTH: 30.0
LOGGED BY: WHK
| | | s | DATE: 3-24-95
| [ s]a] STATIC WATER:  15.2
| P | c| | BORING ID: 0641
| 1, [a]e®| PAGE: 2
| | o Jr]z]| MATERIAL CHARACTERISTICS | PID |
| DEPTH | T |2l e | {MOISTURE,CONDITION,COLOR,GRAINSIZE, ETC. ) | (ppm) i
| I///--"//I | ¢ |continued from page 1 | i
| [117-est1]24 | < | l s
] 1£47==2ss4] 1 c | [ f
I 25.0-28.1 |///—--///|_2’_§__| c I_gﬂ, silty, wet (not water bearing), brown, stiff to firm, no odor | 0.0 1
| |777-==111) | ¢ | | [
| 110-—-11] | < | | :
| 117101 | < | | [
| [707—==t17] | ] | I
| £27-==114] 1 ¢ ] | I
| 28.1-28.5 [///+++///]|28 | c |clay, sandy, wet, brown, no odor, stiff | 0.0 !
I 28.5-30.0 I///"'///l I c lg_a_z, sandy, sand seam 1*, water bearing, brown, stiff | 0.0 i
| 1111exx102] | ¢ | | !
! [721e=ettt] | c | | !
1 1£4/s¢xs7/]30 | ¢ | ! I
I D | I I |stop drilling for sample analysis € 10:15a | i
| | I | |1eave- auger in hole I !
| ] | | |1ab analysis OK--abandon hole with bentonite € 2:45p [ I
| | ] | |
’ | |1 1 3
| | ] 1 g
I | [ | :
| I [ I 1
| | |l | |
| I [ | I |
| | [ I
| | |1 |
| | | | |
| | ||| |
I | [ |
| | [ | | I
I I I I
| I [ I
| | T I
l | Il I
| | Lo |
| | Il !
1 | |1 |
| ! |1 |
| | |1 !
| ! || ‘
| I B '
| ! |1 I
| | | '
1 I | ] |
| | [ 1] |
| L1 1
LOGGED BY: WEX

ISIZE AND TYPE OF BORING:

4'-1/4" HSA




PRECISION ENGINEERING, INC. FILE #: 95-018
‘ PROJECT: Tank 569 ELEVATION: 6947.9

LOCATION: See Boring Plan LOG OF TEST BORINGS ) TOTAL DEPTH: 39.0
LOGGED BY: WHK
| | | s ] DATE: 3-22-95
| | s {a] STATIC WATER:  28.3
| P | | M| BORING ID: 0642
| L [a]e| PAGE: 1
| | o vz MATERTAL CHARACTERISTICS ] PID |
| DEPTH | T ||l & | (MOISTURE ,CONDITION,COLOR,GRAINSIZE, ETC. ) | (poa) l
| o.0-1.3 |77--2=t17] | ¢ |clay, silty, sandy, brown, wet, soft | soo ¢ 0.3- |
] |£4==w+//7]1.0] c | { ]
| 1.3-2.5 [77774+117] | ¢ |clay, some carbonate nodules, wet, firm, brown with white nodules | |
] |£27744477]2.0] c | ] 1
I 2.5-4.0 |//'t--///| | [ |C1a , eandy, silty, eoft, brown, wet | l
| [112aemttt] | < | 1 |
| |f/#w-=tst] | c | | |
1 4.0-4.6 |#ee//wwv+}4.0] C |Sand, clayey, silty, loose, brown, wet | 44 & ¢.4° |
| 4.6-5.4 |7227-1217] | ¢ |clay, slightly silty, wet, soft, brown | |
| 4244-0447])5.0] € | , | |
' 5.4-8.2 |///"—-//I I c |Cla , sandy, silty, wet, soft, brown, fine sands and silts in interbeds 1/2°-1* | I
| [111ee-=11| | €| l |
[ {727¢x—=17] '} c ] | e es3 |
| [777%2==11| | ¢ | l ;
| Utreeamtr] | c | | l
| 8.2-8.9 |/////////|§;g| c |§l§1r firm, brown, wet | |
1 J222210407] | c | | i
| 8.9-10.0 |///----//|g;g| [of |g;51, fine sandy, silty, very little sand, soft, wet, in interbeds 1/2"-1* | i
‘ [£27%%==11) | ¢ | | 33 e5.7-
10.0-11.3 |/////////|lg_| (o] [glgz, wet, soft, brown | ;
| \722211000) | ¢ | | :
L \£7/242477]11 | ¢ | |
] 11.3-12.0 |77/-=+/771 | ¢ |clay, silty, very little sand, soft, wet, brown {
l 12.0-12,9 |"*'//"*|13_| c l§g£g, fine, eslightly clayey, wet, loose, dark grey, black l
J Itttt//tti' I o] I | 6 & 12.6°
| 12.3-14.0 |///---///|13 | c |clay, silty, firm, wet, brown !
| V17/eaettr] | c | |
| 14.0-15.2 I"tt/ttttlli_l [of |§ggg, fine, some minor clay, moist, moderately dense
| l'ttt/'t*tl | c l ! 2 & 4.7
I Ititt/itttlls l C I |
| 15.2-16.7 [wews//eex] | ¢ |sand, clayey, wet, loose, brown |
1 Jeves//eee]i6 | € | |
| 16.7-17.9 I///"--//l | c |Sl§1! sandy, silty, 1/2°-1" bedding, wet, soft
| |///"-—//| | c | |
] [fs702--t7] | c | I
| 17.9-21.2 |"///--*~ | [od ISand, very clayey, silty, bedding and laminations as above, wet, loose/soft
| |#*///-=%«| | € |no odor, brown f
| [ss/tr=es] | c | |
| esttr-=ee] | < | :
| [#2/77--++]20_| < |
L [we/f/--wx] | c |
I 21.,2-22.2 l///"'///|2 | c |glgz, sandy, fine, soft, wet, brown
1 [7720xettt| | |
[ 22.2-23.8  |eswswwxwx|22 | C |Sand, fine, dense, moist, light brown to white
| |tt***ﬂ"**l | C |
| ¢

lti*ﬁiti*tlZJ ' |
“ LOGGED 3Y: #IZF
IZE AND TYPE OF BORING: 4:'-1/4" HSA




’ PROJECT:
LOCATION: See Boring Plan

DEPTH

Tank 569

PRECISION ENGINEERING, INC. FILE #: 95-018
ELEVATION: 6947.9
LOG OF TEST BORINGS TOTAL DEPTH: 3%9.0
LOGGED BY: WHK

DATE: 3-22-95
STATIC WATER: 28.3

PAGE: 2

MATERIAL CHARACTERISTICS I PID

|
|
I BORING ID: 0642
I
I
|

{MOISTURE, CONDITION, COLOR,GRAINSIZE, ETC. )

23.8-26.1

"tOOOttit

|

|Sand, very gravelly, dense, light brown, moist, subrounded to rounded gravel

|no odor

26.1-26.3

ltt't"'ti‘

|26

ISandstone cobble

26.3-27.8

'tttooow.t
| v e «000***

|
|

|Sand, fine gravelly, moist, dense, light brown to white

27.8-28.1

lttt'ttttt

| sandstone cobble

28.1-31.1

l't'OO'ttt Izi_

|ttt°0*ttt
|tt'°0t"t

|ttt00ittt

I [ 2270 e12 223 l&

Jeweo0ters

‘Sand, medium to coaree, some gravel, dense, moist, strong odor, multicolored

31.1-32.9

ltttoo\t'tt |1L

|a..oott«t

| Rk dQOr R R

Sand as above-~-saturated with hydrocarbon product and water
>1438 & 31.5

—_— e — e — e — e —

32.9-36.0

I#'tOOOttt

,"'OOO'Q*I&

ltttOOOtti
|-.*oooa-.
|««'ooo-nw

ltttooot't |-3_5__

| # %2000« ++

|

Sand, very gravelly, very dense, strong, hydrocarbon odor, does not appear

saturated, angular sandstone pieces, some subrounded, wet

B T P B L iy NSy NS, MR SN S

36.0-37.1

L

|
|
|
I

lGravel, cobbly, sandstone blocks, water bearing, hard, brown

|

| 37.1-39.0

3.0

LUNERY SN URDNY W SN SN S — N — S S N ——

0000 ajajooaaa0a0aaajonajooaaanoaanailjojoanalajanoaoaanjinm o wx > 0

|Top of CHINLE FORMATION
|Shale, red brown, hard, shows some green grey banding, (green grey € 38.4-38.9)

|green grey appears more sandy in general, fine blocky, damp to dry.

TD

|pu11 auger, temporary hole covered pending decision on whether to continue drilling
|or abandon hole

Iclean up and decon 5:45p

|S0# TR30 1/2 pellets added € 5:30p

|grout boring from the bottom of bore elevation to the surface with 8% bentonite
!(montmorillonite clay) and cement grout 03-23-95 AM. Water level 28.3* 03-23-95 Av

I
I
!
|
|
I
|
|

I

I

I
|

|

|

I

|

I

I

I

I

|

I

|

|

I

I
L
QE AND TYPE OF BORING: 4'-1/4" HSA




SUMMARY :

The analytical results from the October, 1995 drilling and sampling
activities indicated the need for additional characterization. The
need to fully characterize the extent of hydrocarbon wmigration
beneath all of the leaded gasoline tanks, as well as the
requirements of the December 22, 1995 letter from Region VI USEPA
defined the scope of the drilling and sampling activities performed
in March, 1995.

Additionally, the October, 1994 drilling of RFI0639V demonstrated
the need for a modified drilling and sampling protocol on a "coring
by coring" basis. That is, careful observation would have to be
made to establish whether or not upper water bearing zones, 1if
encountered, would require isolation to prevent contamination of
lower sampling intervals. This knowledge was vital to the
successful completion of the characterization of SWMU #6.

Only during drilling of RFI0639V was additional casing needed to
isolate a water bearing zone. After the water bearing zone was
drilled, 210’ PVC casing was installed to a depth of 50 feet and
grouted back with a cement/bentonite slurry. After allowing 14
hours for set-up, the boring was completed to total depth. The
sample interval at 55.0 feet yielded a clean sample. This
indicated that the flow of hydrocarbon - contaminated water from a
shallower interval (during the October, 1994 drilling and sampling)
had, indeed, contaminated the 55.0 foot sample.

The analytical data obtained from the borings at some of the leaded
gasoline tanks indicates that there has been migration of
hydrocarbon constituents downward. Considering the reasonably
consistent depths and concentrations of hydrocarbons, it appears to
support the conclusion that the hydrocarbon detected is most likely
the remnant of past tank cleaning practices. This 1is also
corroborated by the absence of unexplainable inventory loss.

The most significant observation was determining the surface
horizon of the Chinle Shale (See attachment I). This is especially
important due to the fact that the Chinle Shale has extremely low
permeability and, therefore, provides a virtually impenetrable
barrier to water and hydrocarbon. This allows Giant to state
unequivocally that the deepest vertical migration of potentially
hazardous <constituents 1s the top of the Chile Shale.
Consequently, contamination has been clearly shown to be confined
within the alluvial clays, sands and gravelly shales above the
Chinle formation (see Lithologic Logs) .

[TA\WP\LS\REPORTZ2]




Recommendations:

Several options exist for remediation or clean-up activities at

SWMU #6 (Leaded Gasoline Tanks), a few of which are listed below:

Free Product Removal
Vapor Extraction
Bio Venting

Air Sparging
Collection Basins

U W

Developing the appropriate clean-up/remediation plan will entail
careful consideration of specific geologic conditions (i.e.
porosity, permeability) in conjuction with aucillary
considerations such as (if any) equipment availability, time
frame of clean-up, and the need for additional borings.

Obviously, whatever clean-up/remediation plan is developed, that
plan must be in concert with the characterization and clean-
up/remediation requirements of the New Mexico 0il Conservation
Division. After characterization activities for the NMOCD are
completed, a Corrective Action Plan will be created that.
satisfies the clean-up criteria of both the USEPA and the NMOCD.
Giant will provide Region VI with a characterization plan for
SWMU #6 at that time.




GEOTECHNICAL ¢ MATERIALS o TESTING LABORATORY

Ph: (505) 5237674 ® FAX: (505) 523-7248

April 19, 1995
Mr. Lynn Shelton, CET
Senior Environmental Coordinator
Giant Refining Company
Route 3, Box 7
Gallup, New Mexico 87301

Re: Tank 569 Investigation
Dear Mr. Shelton,

Enclosed are our logs for the investigation we have all been
calling "Tank 569". As you are aware, during the course of the
investigation we learned a great deal about the lithology in the
tank farm area. I have briefly summarized the more important

findings and observations for your information.

" Previous work at the site indicates that the entire refinery
facility is placed on an erosional remnant of the Chinle
Formation. Specifically, maps showing the area as Sonsela would
lead one to think the facility is placed directly on the Chinle
Formation. We now know that at least in the tank farm area this
is not true. Based on the drilling this past March we have
identified that there are twenty five (25) to forty (40) feet of
soils on top of the Chinle Formation. These soils, although
derived from Chinle parent material, appear to have been
deposited by alluviation. There is some indication that the

Chinle surface does not have a uniform slope, rather, there may

ENGINEERS & GEOLOGISTS » PO. BOX 422 « LAS CRUCES, NM 88004




Tank 569 Investigation April 19, 1995
File No. 95-018

have been erosion of the surface prior to deposition of the
present overburden. Additional work at the site would be

required to fully characterize the Chinle surface.

The overburden soils are composed of clays, fine sands and
sandy/clayey gravels. It was noted that these soils transmit
water and contaminants far more easily than the dense shales of
the Chinle Formation. At all locations where the drilling
program penetrated the Chinle Formation it was noted that there
is a gravelly sand layer on the order of two (2) feet thick or
more lying directly on the Chinle shales. This zone is normally
water bearing. The shales below are generally dry to moist and
are not water bearing. We believe the water is recharged on the
refinery property and migrates across the top of the Chinle

shales through the gravelly sand above.

Data from the drilling program indicate that observation
well 14 (OW-14) is completed in the gravelly sand zone that rests
on the top of the Chinle shales. As we have discussed, this well

should make a suitable down gradient well for the study area.

Sincerely,

Precision Engineering, Inc.

i

William H. Kingsley, P.E.

Precision Engineering, Inc.




GEOTECHNICAL e MATERIALS ® TESTING LABORATORY

Ph: (505) 523-7674 & FAX: (505) 523-7248

July 20, 1995

Mr. Lynn Shelton, CET

Senior Environmental Coordinator

Giant Refining Company

Route 3, Box 7

Gallup, New Mexico 87301

Re: RFI Drilling and Sampling Activities
File # 95-018

Dear Mr. Shelton,

As you are aware, during the course of the investigation we
learned a great deal about the lithology in the tank farm area.
I have briefly summarized the more important findings and

observations for your information.

Previous work at the site indicates that the entire refinery
facility is placed on an erosional remnant of the Chinle
Formation. Specifically, maps showing the area as Sonsela would
lead one to think the facility is placed directly on the Chinle
Formation. We now know that at least in the tank farm area this
is not true. Based on the drilling this past March we have
identified that there are twenty five (25) to forty (40) feet of
soils on top of the Chinle Formation. These soils, although
derived from Chinle parent material, appear to have been
deposited by alluviation. There is some indication that the

Chinle surface does not have a uniform slope, rather, there may

ENGINEERS & GEOLOGISTS * PO. BOX 422 ¢ LAS CRUCES, NM 88004




RFI Drilling and Sampling Activities July 20, 1995
File No. 95-018 '
have been erosion of the surface prior to deposition of the
present overburden. Additional work at the site would be

required to fully characterize the Chinle surface.

The overburden soils are composed of clays, fine sands and
sandy/clayey gravels. It was noted that these soils transmit
water and contaminants far more easily than the dense shales of
the Chinle Formation. At all locations where the drilling
program penetrated the Chinle Formation it was noted that there
is a gravelly sand layer on the order of two (2) feet thick or
more lying directly on the Chinle shales. This zone is normally
water bearing. The shales below are generally dry to moist and
are not water bearing. We believe the water is recharged on the
refinery property and migrates across the top of the Chinle

shales through the gravelly sand above.

If you have any questions or wish to discuss our

observations please contact our office.

Sincerely,

Precision Engineering, Inc.

7 -

et ¥

William H. Kingsley, P.E.

Precision Engineering, Inc.




