July 26, 1995

James Harris

Hazardous Waste Management Division
U.S. Environmental Protection Agency
Region VI

1445 Ross Avenue, Suite 1200

Dallas, TX 75202-2733

' Geccas

=

REFINING CO.

Route 3,Box 7 /{ /
Gallup, New Mexico
87301

505 \é

7%M3REGLJFD

JuL 31 1995

SURFALL ¥y =R
QUALITY BUREAU

Re: Report on the March 1995 RFI sampling activities

Giant Refinery - Ciniza NMD00O®333211

Dear Mr. Harris:

Giant Refining Company - Ciniza (Giant) submits the Report on_ the

March 1995 RFI Sampling Activities.

If you have any questions about this report or require additional
information, please do not hesitate to call me at (505) 722-0227.

z;;%Efiii:

Lynn Shelton
Senior Environmental Coordinator
Giant Refining Company

cc: Kim Bullerdick, Corporate Counsel,

Inc.

Kathleen Sisneros, NMED
Roger Anderson, NMOCD
Gallup Public Library
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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
Thitn, 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 0639V16.0 0639v25.0 0639v30.0 0639V35.0 0639V40.0 0639V45.0 0639V50.0 0639V55.0
8/94 8/94 10/94 10/94 10/94 10/94 10/94 10/94
Benzene ug/Kg 3000 190 ND 360 ND ND ND 1500
Ethylbenzene ug/Kg 160000 15000 27 170 ND ND ND 400
Toluene ug/Kg 68000 14000 ND 210 ND ND ND 660
Xylenes ug/Kg 370000 83000 31 220 ND ND ND 520
PARAMETER UNITS 0639V1.5 0639v4.0 0639v4.8 0639Vv9.0 0639v11.0 0639V13.8 0639V19.0 0639v23.3
3/95 3/95 3/95 3/95 3/95 3/95 3/95 3/95
Benzene ug/Kg 0.50 34 14 2.2 5.4 150 29 ND
Ethylbenzene ug/Kg 1.6 240D 150D 5.9 1.3 360 110 11
Toluene ug/Kg 5.5D 780D 430D 21 4.7 1400 380 15
Xylenes ug/Kg 61D 1500D 850D 36 71 2000 670 69
PARAMETER UNITS 0639Vv26.2 0639V34.2 0639Vv36.8 0639v42.0 0639Vv49.5 0639v54.0 0639v60.0
3/95 3/95 3/95 3/95 3/95 3/95 3/95
Benzene _ug/Kg ND 2.0 2.6 0.19 0.082 ND ND
[‘thylbonzono ug/Kg 19 2.5 1.7 0.19 0.43 ND ND
Toluene ug/Kg 33 10 7.0 0.78 0.97 ND ND
Xylenes ug/Kg 110 14 9.0 1.1 2.6 ND ND

8020 B1EX




GIANT REFINING COMPANY

CINIZA
PARAMETER UNITS 0635V15.0 0635V20.0 0635V25.0 0635V30.0 0635V35.0
3/95 3/95 3/95 3/95 3/95
Benzene ug/Kg ND ND 0.2 ND ND
Ethylbenzene ugiKg 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 8l94 3/95 3/95 3/95 3/95
Benzene ug/Kg <10 10 ND ND ND ND
Ethylbenzene ug/Kg 26 13 0.15 ND ND ND
Toluene ug/Kg 13 10 ND ND ND ND
Xylenes ug/Kg 42 19 0.27 ND NOD 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 3/9s 3/95 3195
Benzene ug/Kg <10 <10 <10 0.041 ND 0.076 ND ND
Ethylbenzene uglKg 600 63 110 0.029 ND ND ND ND
Toluene ug/Kg 1100 170 73 0.17 ND 0.14 ND ND
Xylenes ug/Kg 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 3/85 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 1.5 0.027 ND ND NO
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 ugl/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 8/94 3/95 3/95 3/9s5
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 ND ND ND
PARAMETER UNITS 0642V20.0 0642V20.0 0642Vv25.0 0642V27.9 0642V30.0 0642V31.7 06842V350 0642\ /33.0
8/94 3/95 3/95 3185 3/9s5 3/95 3/95 3
Benzene ug/Kg <10 ND ND ND 0.043 190 0.058 M
Ethylbenzene uglKg 450 ND ND ND 0.59 160 0.088 N
Toluene ug/Kg 460 ND ND ND 0.31 1000D 0.43 ME
Xylenes ug/Kg 2600 ND ND NO 26 10000 0.58 M




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

Inc. (915) 592-3591 o fax 592-3594
The Quality People
Since 1955
CLIENT GIANT REFINING SAMPLE NO. : 6404955
I 40 EXIT 39 INVOICE NO.: 62141217
RT 3 BOX 7 REPORT DATE: 11-17-94
JAMESTOWN, NM 87347 REVIEWED BY: _»-5 5
PAGE : 1 0F 1
CLIENT SAMPLE ID : RFIO0639V 30.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. S —--
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
Detection Analysis
Parameter Result Unit Limit Date

Benzene .........cciiiiiiiiiiin... : <10 ug/Kg 10. 11-07-94
Toluene ....vuiiiiiiiiiiiiiiiennnast <10 ug/Kg 10. 11-07-94
Ethylbenzene ............ccieiv.a: 27 ug/Kg 10. 11-07-94
Total Xylenes .........cccovuvniuns 31 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-94

(1) Copy to Client /-,/, 7/74

Ménaging Director




Westech
Laboratories
Inc.

The Quality People
Since 1955

10737 Gateway West, No. 100
El Paso, Texas 79935-4906
(915) 592-3591 o fax 592-3594

CLIENT GIANT REFINING

I 40 EXIT 39
RT 3 BOX 7
JAMESTOWN, NM

87347

CLIENT SAMPLE ID : RFIO0639V 35.0

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

PAGE

AUTHORIZED BY

6404956
62141217
11-17-94
- A
1 0F 1

L. Shelton

SAMPLE TYPE .....: Soil CLIENT P.O. —
SAMPLLED 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 TABTULE
Detection Analysis
Parameter Result Unit Limit Date
Benzene ... iiiiiiiiiiiiiiaeat 360 ug/Kg 10. 11-07-34
Toluene .. ...iviiniieeninnnnnnnst 210 ug/Kg 10. 11-07-34
Ethylbenzene .......... ... .. .t 170 ug/Kg 10. 11-07-34
Total Xylenes .......cvviiniinint 220 ug/Kg 3.0 11-07-%4
Methyl Tert-Butyl Ether ..........: <20 ug,/Kg 20. 11-07-34

(1) Copy to Client

%//4

Managing Director




Westech 10737 Gateway West, No. 100
Laboratories El Paso, 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 : RFI0639V 40.0

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

L.

10—
11—
11—

6404957
62141217
11-17-94
G 4

i1oF 1

Shelton
28-94

03-94
07-94

DATA TABLE
Detection Analysis
Parameter Result Unit Limit Date

Benzene ......iiiiiiiiiieiieiiaanet <10 ug/Kg 10. 11-07-94
Toluene ..oueiriiiiierenennennnnns : <10 ug/Kg 10. 11-07-94
Ethylbenzene ............. il <10 ug/Kg 10. 11-07-94
Total Xylenes .....cevvevvnennn.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

‘TFZ::ii::TTF’T//i<7C::f

Mgnaging Director



Westech
Laboratories
inc.

The Quality People
Since 1955

CLIENT GTIANT REFINING

I 40 EXIT 39
RT 3 BOX 7

JAMESTOWN, NM 87347

CLIENT SAMPLE ID

RFI0639V 45.0
SAMPLE TYPE .....: Soil

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

10737 Gateway West, No. 100
El Paso, Texas 79935-4906
(915)592-3591 e fax 592-3594

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

Method 8020 - BTEX + MTBE

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

L.

10-
11-
11-

6404958
62141217
11-17-94

- >
1 0F 1

Shelton

28-94
03-94
07-94

DATA TABLE
Detection Analysis
Parameter Result Unit Limit Dats
Benzene ...ttt <10 ug/Kg 10. 11-07-94
Toluene ...ivernrnininnrnnnenennns <10 ug/Kg 10. 11-07-94
Ethylbenzene .................. ... <10 ug/Kg 10. 11-07-94
Total Xylenes ...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

/x/%ﬁ,

Managing Dilrector




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 SAMPLE NO. : 6404959
I 40 EXIT 39 INVOICE NO.: 62141217
RT 3 BOX 7 REPORT DATE: 11-17-94
JAMESTOWN, NM 87347 REVIEWED BY: '
PAGE : OF 1
CLIENT SAMPLE ID : RFI0639V 50.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. RS
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 TABLE
Detection Analysis
Parameter Result Unit Limit Date

Benzene ...ttt <10 ug/Kg 10. 11-07-94
Toluene ..veiininiieennrnnennennn : <10 ug/Kg 10. 11-07-94
Ethylbenzene .........ciciveiiiit <10 ug/Kg 10. 11-07-94
Total Xylenes ........ccveievinannt <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-94

(1) Copy to Client %227¢/i:— ﬁrﬂf//-;r%i:f

Mafdaging Director




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

|nc_ (915)592-3591 e fax 592-3594
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. RS
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 .....iiiiiiiiiiiiiiiiiienat 1500 ug/Kg 10. 11-07-34
Toluene ...vniiiiiiiiiiniiiinnn. : 660 ug/Kg 10. 11-07-34
Ethylbenzene ..........ciiiiiilt 400 ug/Kg 10. 11-07-34
Total Xylenes .....ccvvevvininnnnnet 520 ug/Kg 3.0 11-07-34
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-34

(1) Copy to Client ;4 7//5

Mafraging Director




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

Inc. (915) 592-3591 e fax 592-3594
The Quality People
Since 1955
CLIENT GIANT REFINING SAMPLE NO. : 6404961
I 40 EXIT 39 INVOICE NO.: 62141217
RT 3 BOX 7 REPORT DATE: 11-17-94
JAMESTOWN, NM 87347 REVIEWED BY: -, »
PAGE : 1 0F 1
CLIENT SAMPLE ID : RFIO0640V 30.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE ..... : Soil CLIENT P.O. : --
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 ... ittt 50 ug/Kg 10. 11-07-94
Toluene ....iiiiiiiiiiiiineneannat 34 ug/Kg 10. 11-07-94
Ethylbenzene .......... ... ool <10 ug/Kg 10. 11-07-94
Total Xylenes ......cceivuivennan.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 %,/ _/o/;{

Managing Director




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

Inc. (915) 592-3591 o 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. HIR
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 TABULE
Detection Analysis
Parameter Result Unit Limit Date

Benzene ....iiiiiiiiiiiiiiiiineeaat <10 ug/Kg 10. 11-07-94
Toluene .i.ieviniiniienninnoennnnns : <10 ug/Kg 10. 11-07-94
Ethylbenzene ..........cciiiennn.. : <10 ug/Kg 10. 11-07-94
Total Xylenes ......cciiiiniiinnnns <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether ..........: <20 ug/Kg 20. 11-07-94

(1) Copy to Client 7.6/ 7,/,4

Managing Director




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

Inc. (915) 592-3591 e 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: _zzrs
PAGE ¢t 1 0F 1
CLIENT SAMPLE ID : RFI0640V 40.0 AUTHORIZED BY : L. Shelton
SAMPLE TYPE .....: Soil CLIENT P.O. : -
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 .......iiiiiiiiiii ittt <10 ug/Kg 10. 11-07-94
Toluene .. ..o ennnnnn : <10 ug/Kg 10. 11-07-94
Ethylbenzene .......... ... ciuvieaat <10 ug/Kg 10. 11-07-94
Total Xylenes .........c.cvvunn.. : <3.0 ug/Kg 3.0 11-07-94
Methyl Tert-Butyl Ether .......... : <20 ug/Kg 20. 11-07-94

(1) Copy to Client

%

e

4fanaging Director
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& AnalyticalTechnologies, 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.

s 7

Mary Tyer
Project Manager

ADHS License No.: AZMA463
Elizabeth Proffitt, Laboratory Manager

O
~

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 72121 (619) 17294



)! Ak AnadlyticclTechnologies,inc.

Client Name:

Samples Received:

Giant Refining Company
Project Name/No.: RFI

March 21-24, 1995

Analytical Technologies, Inc.
Field Analytical Services
Analytical Results

AT ID/ CLIENT 8020/BTEX
SAMPLE ID Date Date Ethyl Total Sur.
NUMBER Matrix Units Extracted| Analyzed | Dil. | Benzene | Toluene | Benzene | Xylenes | Rec. %

503211 -01 |RFI0639V 1.5 Soil Mg/Kg | 03/21/95]03/21/95| 1 0.50 |5.5DX20| 1.6 |61DX20| 102
503211 -02 |RFI0639V 4.0 Soil Mg/Kg | 03/21/95 | 03/21/95| 50 34 780D | 240D | 1500D =
503211 -03 |RFI0639V 4.8 Soil Mg/Kg | 03/21/95 | 03/21/95| 10 14 430D | 150D | 850D =
503211 -04 |RFI0639V 9.0 Sail Mg/Kg | 03/21/95]03/21/95| 10 | 2.2 21 5.9 36 =
503211 -05 |RFI0639V 11.0 Soil Mg/Kg | 03/21/95|03/21/95] 10 | 5.4 4.7 1.3 71 =
503211 -06 |RFI0639V 13.8 Soil Mg/Kg | 03/21/95|03/21/95]| 500 150 1400 360 2000 -
503211 -07 |RFI0639V 19.0 Soil Mg/Kg | 03/21/95]03/21/95|500| 29 380 110 670 o
503211 -08 |RFI0639V 23.3 Soil Mg/Kg | 03/21/95] 03/21/95| 10 | <0.25 15 11 69 =
503211 -09 |RFI0639V 26.2 Soil Mg/Kg | 03/21/95| 03/21/95| 20 | <0.50 33 19 110 *
503211 -10 |RFI0639V 34.2 Soil Mg/Kg | 03/21/95|03/21/95| 10 | 2.0 10 2.5 14 129*
503211 -11 |RFI0639V 36.8 Soil Mg/kg | 03/21/95]03/21/95| 10 | 2.6 7.0 1.7 9.0 124
503211 -12 |RFI0639V 42.0 Soil Mg/Kg [ 03/21/95| 03/21/95] 1 0.19 0.78 0.19 1.1 96
503211 -13 |RFI0639V 49.5 Sail Mg/Kg | 03/21/95|03/21/95| 1 | 0.082 0.97 0.43 2.6 110
503211 -14 |RFI0639V 54.0 Soil Mg/Kg | 03/21/95|03/21/95| 1 | <0.025 | <0.025 | <0.025 | <0.025 | 104
503211 -15 |RFI0639V 60.0 Soil Mg/Kg | 03/21/95| 03/21/95] 1 | <0.025 | <0.025 | <0.025 | <0.025 | 105
503211 -16 |RFI0638V 20.0 Soil Mg/Kg | 03/22/95 | 03/22/95| 1 0.42 2.0 11 6.0 107
503211 -17 |RFI0638V 25.0 Soil Mg/Kg | 03/22/95|03/22/95| 1 | <0.025 | <0.025 | <0.025 | <0.025 | 100
503211 -18 |RFI0638V 30.0 Soil Mg/Kg | 03/22/95 | 03/22/95] 1 0.23 1.5 0.51 2.7 119
503211 -19 |RFI0638V 35.0 Soil Mg/Kg | 03/22/95 | 03/22/95] 1 0.41 0.027 | <0.025 | <0.025 99
503211 -20 |RFI0638V 37.0 Soil Mg/Kg | 03/22/95]03/22/95| 1 | <0.025 | <0.025 | <0.025 | <0.025 94
503211 -21 |RFI0638V 40.0 Soil Mg/Kg | 03/22/95]03/22/95] 1 | <0.025 | <0.025 | <0.025 | <0.025 93
503211 -22 |RFI0638V 45.0 Soil Ma/Kg | 03/22/95|03/22/95| 1 | <0.025 | <0.025 | <0.025 | <0.025 99
503211 23 |RFI0642V 20.0 Soil Mg/Kg | 03/22/95]03/22/95| 1 | <0.025 | <0.025 | <0.025 | <0.025 98
. 503211 -24 |RFI0642V 25.0 Soil Mg/Kg 03/22/95} 03/22/951 1 <0.025 | <0.025 | <0.025 | <0.025 98
503211 -25 |RFI0642V 27.9 Soil Mg/Kg | 03/22/95]03/22/95| 1 | <0.025 | <0.025 | <0.025 | <0.025 92
503211 26 |RE0G42V 30.0 Soil Mg/Kg | 03/22/95 | 03722/95| 1 | 0.043 | 0.31 0.59 26 114
AOACTY D7 RISV AL T Soil | MaKg | 03/22/95| 0a/22/95 | 100] 190 | 1000D | 160 | 1000D | **
RO3211 28 |RFI0642V 35.0 Sail Ma/kg | 03/22/95 1 03/22/95( 1 | 0.058 0.43 0.088 0.58 94
LOASTE 0 [REGASV 300 Lol Moieg  Qoasmn [ oammn | 1 L cooen | cooes | ocooen 10026 | 92
SO211 0 |6 2V a7 0 Soil Mg/Kg | 03/23/95 | 0372505 | 100 | 93 300 71 360 »*

503211
AZM463

AT!ID No.:
ADHS Cert. No.:

Flls. R0 X1 O, Meandte 020 410



). ék AnalyticclTechnologies, Inc.

Client Name:

Samples Received:

Giant Refining Company
Project Name/No.: RFI

March 21-24, 1995

Analytical Technologies, Inc.
Field Analytical Services
Analytical Resuits

ATI ID/ CLIENT 8020/BTEX
SAMPLE ID Date Date Ethyl Total Sur.
NUMBER Matrix Units Extracted| Analyzed | Dil. | Benzene | Toluene | Benzene | Xylenes | Rec. %
503211 -31 |B6-2V 45.0 Soil Mg/Kg 03/23/95 | 03/23/951 1 <0.025 | <0.025 | <0.025 | <0.025 88
503211 -32 |RFI0635V 15.0 Soil Mg/Kg 03/23/95 | 03/23/951 1 <0.025 | <0.025 | <0.025 | <0.025 83
503211 -33 |RFI0635V 20.0 Soil Mg/Kg 03/23/95 | 03/23/95 | 20 <0.5 0.75 8.2 19 >
503211 -34 |RFI0OB35V 25.0 Soil Mg/Kg 03/23/95 | 03/23/95| 1 0.2 <0.2 04 <0.2 113
503211 -35 |RFI0635V 30.0 Soil Mg/Kg 03/23/95| 03/23/95| 1 <0.025 | <0.025 | <0.025 | <0.025 93
503211 -36 |RFI0635V 35.0 Soil Mg/Kg 03/23/95 | 03/23/95| 1 <0.025 | <0.025 | <0.025 | <0.025 83
503211 -37 |RFI0641V 20.0 Soil Mg/Kg 03/24/95| 03/24/85 | 1 <0.025 | <0.025 | <0.025 | <0.025 86
503211 -38 |RFI0641V 25.0 Soil Mg/Kg 03/24/95 | 03/24/95 | 1 <0.025 | <0.025 | <0.025 | <0.025 79
503211 -39 |RFi0641V 30.0 Soil Mg/Kg 03/24/95 | 03/24/95 | 1 <0.025 | <0.025 | <0.025 | <0.025 85
503211 -40 |RFI0637V 20.0 Soit Mg/Kg 03/24/95 | 03/24/95| 1 0.041 0.17 0.029 0.17 98
503211 -41 |RFI0637V 25.0 Soil Mg/Kg 03/24/95 | 03/24/95| 1 <0.025 | <0.025 | <0.025 | <0.025 98
503211 -42 |RFI0637V 30.0 Soil Mg/Kg 03/24/95 | 03/24/95| 1 0.076 0.14 <0.025 0.057 92
503211 -43 |RFI0637V 35.0 Sail Mg/Kg 03/24/95 | 03/24/95 | 1 <0.025 | <0.025 | <0.025 | <0.025 94
7503211 -44 |RFI0637V 40.0 Soil | Mg/Kg |03/24/95|03/24/95| 1 | <0.025 | <0.025 | <0.025 | <0.025 | 96
Notes:

D Indicates the compound was analyzed at a greater dilution.
* Resuit is out of quality control limits due to matrix interference.
b Due to the necessary dilution of the sample, result was not attainable.

Conlidentlal

503211
AZMA463

ATIID No.:
ADHS Cert. No.:

File: 503211.XLS; Results 8020-418



Client Name:
Project Name/No.:
Samples Received:

)&k? AnciyticaTechnologies, Inc.

Giant Refining Company

RFI
March 21-24, 1995

Analytical Technologies, Inc.
Field Analytical Services
Analytical Quality Control Data

Reagent Blank Method 8020/BTEX

Units: Mg/Kg
- Matrix: Soil

Benzene: <0.025

Toluene: <0.025

Ethyl Benzene: <0.025

Total Xylenes: <0.025
Surrogate Recovery %: 97

Date Extracted: 03/21/95

Date Analyzed: 03/21/95

Units: Mg/Kg
Matrix: Soil

Benzene: <0.025

Toluene: <0.025

Ethyl Benzene: <0.025

Total Xylenes: <0.025
Surrogate Recovery %: 106

Date Extracted: 03/22/95

Date Analyzed: 03/22/95

Samples Linked:

503211-(1-15)

Samples Linked:

503211-(16-28)

ATIID No.: 503211
ADHS Cert. No.: AZM463
Units: Mg/Kg
Matrix: Soil
Benzene: <0.025
Toluene: <0.025
Ethy! Benzene: <0.025
Total Xylenes: <0.025
Surrogate Recovery %: 95
Date Extracted: 03/23/95
Date Analyzed: 03/23/95
Samples Linked:| 503211-(29-36)

Units: Mg/Kg
- Matrix: Soil

Benzene: <0.025

Toluene: <0.025

Ethyl Benzene: <0.025

Total Xylenes: <0.025
Surrogate Recuvery %: 92

Date Extracted: 03/24/95

Date Analyzed: 03/24/95

Samples Linked:

503211-(37-44 )

Cunfhientinl

File: 603211.XLS; REAGENT BLANK




)‘ ék Anclytical Technologies, inc.

Client Name:
Project Name/No.:
Samples Received:

Giant Refining Company

RFI

March 21-24, 1995

Analytical Technologies, Inc.
Field Analytical Services

Analytical Quality Control Data

MS/MSD Method 8020/BTEX

Ethyl Total
Benzene Toluene Benzene Xylenes
Units: Mg/Kg Mg/Kg Mg/Kg Mg/Kg
Matrix: Soil Soil Soil Soil
Sample Result:! <0.025 <0.025 <0.025 <0.025
Spike Amount: 0.50 0.50 0.50 15
Spike Result: 0.45 0.53 0.47 1.5
Percent Recovery: 90% 106% 94% 100%
Duplicate Result: 0.43 0.46 0.46 14
Percent Recovery: 86% 92% 92% 93%
RPD: 5% 14% 2% 7%
Date Extracted: 03/21/95
" Date Analyzed: 03/21/95
Samples Linked: 503211-(1-15)
Sample Spiked: 503211-14
Ethyl Total
Benzene Toluene Benzene Xylenes
| Units:| Mg/Kg Mg/Kg Mg/Kg Mg/Kg
Matrix: Soil Soil Soil Soil
Sample Result:| <0.025 <0.025 <0.025 <0.025
Spike Amount: 0.50 0.50 0.50 1.5
" spike Result:) 045 0.46 0.45 13
Percent Recovery: 90% 92% 90% 87%
Duplicate Result: 0.48 0.48 0.48 14
Percent Recovery: 96% 96% 96% 93%
RPD:| 6% 4% 6% 7%
Date Extracted: 03/23/95
Date Analyzed: 03/24/95
| samples Linked: HOSATE (29 -4 )
[ Sample Spikod: RO3211-36

Corlhilnndlal

ATI ID No.: 503211
ADHS Cert. No.: AZM463
Ethyl Total
Benzene Toluene Benzene Xylenes
Units:| Mg/Kg Mg/Kg Mg/Kg Mg/Kg
Matrix: Soil Soil Soil Soil
Sample Result:| <0.025 <0.025 <0.025 <0.025
Spike Amount: 0.50 0.50 0.50 1.5
Spike Result: 0.53 0.53 0.52 1.6
Percent Recovery: 106% 106% 104% 107%
Duplicate Result: 0.53 0.53 0.52 1.6
Percent Recovery: 106% 106% 104% 107%
RPD: 0% 0% 0% 0%
Date Extracted: 03/22/95
Date Analyzed: 03/22/95
Samples Linked: 503211-(16-28)
Sample Spiked: 503211-21

Fite: §03211.XLS; MS-MSD-8020
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)ﬂ\: Analytical Technologies, Inc.

2709-D Pan Amerncan Freeway. NE  Albuquergue NM E7- 77
Phone (505} 344-3777 FAX A0% 344.22-%

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-aqueous 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 hesitate to
contact us at (505) 344-3777.

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

MR:jt

Enclosure

Corprate Dffices 5550 Morehouse Drive  San Diego. O



),\A Analytical Technologies, 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 B2V34.0 NON-AQ 03/29/95
12 B2V36.0 NON-AQ 03/29/95
13 B1V46.3 NON-AQ 03/30/95
14 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.



)! \‘ 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

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-AQ 03/27/95 04/03/95 04/03/95 1

PARAMETER UNITS 01 02 03
~ "SENZENE 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

*OQUTSIDE ATI QUALITY CONTROL LIMITS DUE TO MATRIX INTERFERENCE

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
BENZENE 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%



).\! AnalyticalTechnologies, inc.

GAS CHROMATOGRAPHY RESULTS

TEST : BTEX, MTBE (EPA 8020)

CLIENT : GIANT REFINING ATTI 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 29
~ JENZENE MG/KG <0.025 <0.025 <0.0z5
" TOLUENE MG/KG <0.025 <0.025  <0.0:5

ETHYLBENZENE MG/KG <0.025 <0.025 0.040

TOTAL XYLENES MG/KG <0.025 <0.025 0.06

METHYL-t-BUTYL ETHER MG/KG <0.12 <0.12 <0.1:

SURROGATE:

BROMOFLUOROBENZENE (%) 95 96 73
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).\* 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
10 B2V31l.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 1
12 B2V36.0 NON-AQ 03/29/95 04/03/95 04/04/95 1

~ PARAMETER UNITS 10 11 2
BENZENE MG/XG <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 S5



), \! AnalyticalTechnologies, inc.

GAS CHROMATOGRAPHY RESULTS

TEST : BTEX, MTBE (EPA 8020)

CLIENT : GIANT REFINING ATT 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 -5
_ BENZENE MG/KG <0.025 <0.025 <0.0:z5

 TOLUENE MG/KG <0.025 <0.025  <0.0:z5

ETHYLBENZENE MG/KG <0.025 <0.025 <0.0:z5

TOTAL XYLENES MG/KG <0.025 <0.025 <0.0:z5

METHYL~t~-BUTYL ETHER MG /KG <0.12 <0.12 <0.1:z

SURROGATE:

BROMOFLUOROBENZENE (%) 92 95 g"



).\“ Analytical Technologies, Inc.

GAS CHROMATOGRAPHY RESULTS

TEST : BTEX, MTBE (EPA 8020)

CLIENT ¢ GIANT REFINING ATI I.D.: 504303

PROJECT # ¢ SPRING 95

PROJECT NAME ¢ RFI/0OCD

SAMPLE DATE DATE DATE DIL.
ID. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR
16 B3VvV29.8 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



)! \A 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/0OCD DILUTION FACTOR : 1
PARAMETER UNITS

BENZENE MG/KG <0.025

TOLUENE MG/XG <0.025

ETHYLBENZENE MG/KG <0.025

TOTAL XYLENES MG/KG <0.025

METHYL-t-BUTYL ETHER MG/KG <0.12

SURROGATE:

BROMOFLUOROBENZENE (%) 101



)! \! 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 3 DUP  DUP

PARAMETER RESULT SPIKE SAMPLE REC SPIKE % REC RPD
‘BENZENE <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 = =~——————-----sm——oo—————o—o—————ooo——— X 100
Spike Concentration

(Sample Result - Duplicate Result)

PD (Relative Percent Difference) = =-----=-=-—--—————————————————o——--- X 120
Average Result
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"FEB 17 ’S5 12:38 P.2732

PRECISION ENGINEERING, INC. PIIE #: 94-158

PROJBCT: GINNT RPI

25-28.5 jewswssvev]25 | € |Sand, fine, wot, densa, hydrogarben oder
25.5-25.8 Jewssveren] | ¢ |sandstone, rock, dende, white, mediom mot bedrock, moist, odor

TANK FARK #569 10G OF TEST BORINGS . TOTAL DEPTH:
LOGGED BY't WHK
| IR EA DATE: 10-28-34
{ | s )2l STATIC WATER:  34°
| » |e|nl BORING IDi RPI 0639
| n |{ale]| PAGE1 1 of 2
| | o x|zl WATBRTAL CHARACTERISTICS | o
] DERTH | T el =l (noxs:m,comnxou,cown,mmszzn‘krc.) (=)
| 0=-25 i | | |asi1l in avger plug, refer to previcus drill lod, this location
| | {11
]
|

25.8-27.3  |wwwwvemen|26 | ¢ |zand, clayey, dense, wet, red brown

'tt"""'l' I C |
27.3-28.2  |000000000[221 | € |Gzzwal, dense, mainly broken sandstone, multicolored, moist
[oococosos] | e

|
I
|
[
|
l
|
!
]
|
|
|
!
i

£12° AND TYPE OF BORING: ¢ 1/4" BS&

|

|

|

|

| 38.2-29.2 | |28_] |sample refusal, pulled samplez, drilled 1, replaced sampler — @andstane?

] { ) I

| 25.2-29.6 _ |ezessesev]2s | ¢ |sand=tons, light yellow, medium, weathered(ss a rock) not bedrock, molet, odor

| 29.6-25.8 feerwrrres] | ¢ |sand, brown red, looces, molst, gravelly,

{ 25.8-30,1  |eesvaawerf30 | € | gandntons, light yellow, mediua, westhered, moist

| 30.1-33.5 |oooo<>0000] | ¢ |gxz=el, courpe sandy, dense, moist, grey browm, fettad hydrocarbon odor

| |oooooco0o| | ¢© |

| |oooocoooo| | € | ;

! |ocococooo| | € | l
. | 000000000 | | e| :

'l Jooooooooo|33 | ¢ | i

BTN P |clay, hard, wet, brown, <sharp contact with above>, weak odor {

| 1774422244338 | ¢ |

| 34.7-35.4 |774700¢2f] | € |Qay, slightly gravelly(1/2°), wet, haxd, brows, veak odor |

| 1 £7¢400777]35 | ¢ | i

| 35.4-39.2 |ooovswooo| | € |ezavel, sand aad cobblos of sandstone, wet, hydrocarben odor |

| |oooww=coo| | € | '

| |ocosveooo] | ¢ | i

l |ocowevoca| | € | !

l {ooossvooo| | ¢ | 1

| |ooosseacof | < | [

] {ooosrsooo| L c | |

| 3s.2-41.9 |-e-/1/--={33_| ¢ |ghale, interbeddsd red brown and light green, very clayey, hard, moist, weak odor |

| |—ettr—-| || |

| |-erri| 1€ !

| f—ttree] Le| i

| eett1—=| ] ¢ | |

] |——atff===l L] !

| 41.5-43.6 ‘-—-—-'---[,Q_I ¢ |ghals, fissle, scme sandy, water bearing through fiaaures, haxd, red brown |

| |._-v----—| | ¢ |very woak odex |

! {ee—wr-===j43 ] € | i

| 43.6-45.2 ]--///---1 | ¢ [skale, blocky. #ine, wet, not water bearing, hard, clayey, red brown |

| /Y |

] [y N - '

| ¢5.2-46.2 | {45 ] |voo pard to pusk coatintous sampler, me recoverory, pulled, drilled, repieces !

} } | ] |sampler to 46.2 i

[ 46.2-47.1 e jgg | ¢ |shale, blocky, hard, moist, red brown, grees bands at 3* intarvals each

1 e | le ’

| LOGGES BY: Wi

|
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. - FEB 17 795 12:33

PRECISION ENGINEERING, IRC. PILE #1 94-158
PROJECT: GIANT RFI ELEVATION:
TANK PARM $569 10G OF TEST BORIWGS TOTAL DERTH:
LOGGED BY: Lo
| 1 18l DATE: 10-28-5¢
| js)al STATIC WATER:  34°
| ®» |e|n] BORING ID: RPI 0613(A)
| = |ajr| PAGE: _20cf3
] | o [n[z] MATERTAL CHARACTERISTICE | PID
| ____pEPTH | T [e|e] (MOISTURE,CONDITION, COLOR GRAINSIZE, BTC. ) | (ppmy
) 47.31-62.3 |em=wr=—-147 { c_|shale, sandy, blocky, water bearing |
| 47.3-47.8  |-—e—-ce=s | | e |shale, blocky, hard, moist, red brown, dreen panding at 3° intorvals each i
| 47.8-4a.8 |o-ave-——-|as | © [ghale, gzoon, hard, meist, lightly sandy, no odor |
| [mewrao—z] | c| {
| 4s.9-55.3 [~--/7/—|48 | € |shale, clayey, very fise blocky, kard, moist bgows fisele, slightly dricr>50 |
I ' [emestt—| | €| l
I |-ttt} | <l I
| |===ttr—| | €| I
| |-—~rtr—| el !
I |-=-trt—] | < | I
| |-t/ 1 el I
I |-==s17-~| | < | |
| [-==ttt—==} | < | I
I |=—trr——] || I
l [==mtti—| f e I
| |emmttr—] e | |
| [==csst—155 | € | i
! ™ | | |Grouted boring with 15% BentoniteCement |
I
I
I
I
I
I
}
|
I
I
|
|
I
!
I
I
J
|
I
i

I I
I I
I I
I I
| I
I I
| |
I |
I I
| I
I !
I |
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| I
| I
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N |
| I
I |

1OGGED BY: WZEK

B

S£IZE AND TYPR OF BORING: d 1/4~



SR

b

’ .
.+ FEB 17 ’35 12:33 P.4,32
PRECIBION ENGINBBRING, INC. PILE #: 94-158
PROJECT: GIANT RPI BLEVATION1
TANE PARM #570 10G OP TEST BORINGS TOTAL DEPTH:
LOGGED BY: WHK
| | | 5] DATR: 10-27-94¢
| {s]a] STATIC WATER!
| ¥ | e ul BORING ID: RFI 0640
| L RIARA PAGE: 3 0r 3
| | o jrlz] MATERIAY. CHARACTERYSTICS | o
1. _peers | =z |el=®l _(MOTSTURE, CONDITION, COLOR GRAINSIEE, FIC ) L=y
| 0-28 ] . |arill with euger plug, refer to previcus drill log, this locatien |
] ] | I |
| 25.0-27.8 [/////4447]25) © |Clxy, wet, stiff, browan ]
| V171000117 | €| |
| [221000008) | ¢ | |
| \rr2r110f] | < | [
| |222224414) | € | |
| 27.e-28.2 _|///«w=s/t] | € |Clay, sandy, wet, fimm, brown, hydrocarbon odor ]
[ 28.2-28.9 [=weeevews|28 | € |Sand, medium, laminar bedded, light multicelored, demss, moict [
] [serevoeee] || {
| 28.8-30.1 |//11/4117|28| € |cley, etiff, browm, wet, hydrocarben odor |
| less0004248 1 el ]
| 30.1-32.6 |sex///wev|30 | ¢ |gand, very clayey. water bearing, loose, light brown lsminsz, no odar |
| |esesttone] | €| I
| [eeessress] | € | |
| fewsssrens| | €| |
| Jevay/feee]3z | ¢ | !
| 32.¢-33.8 [///ews//t] | € |clay, sandy, Eizm, wet, brown |
' |727+sw1t2] | €] i
L 123773 el !
| 33.8-34.7__|/////474713¢ | ¢ |clay, seiff, broun, wat !
| 34.7-35.3 |co0//==00] | ¢ |craval, fine, clayey, szndy, dark brown, densc, wet [
| loco//==00}38 | ¢ | {
] 35.3-40.1 ]/I/O(»///] ] C |Qay, stigs wet, occasional fina gravel, dark bzown, weak carbamate nodulas |
| |#7100¢177) | €| !
] [77700+427} | ¢ ] ;
| [£7100+1/1] | € | ;
| [1¢100v117] | < | !
| [#4700¢177] | € | [
{ [#1700v111] | € | |
| [11100+117) | ¢ | ;
| |777004127] | € | i
| \//7700+f//1e0 | ¢ |
| ™ | | | [packfilled with Bentonite-Cament grout i
I I [
| | Lo
I I Lo
I I b
| I I
! I P
I I Pobod
I I P
I | b
I | L
I I [
] ! S
I LOGGED BY: VEZK
!

S£YYE AND TYPE OP BORING: 4 1/d4< HSA



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: WHK
| | |s] DATE: 3-23-95
| |sial STATIC WATER:  15.0
| P fc|m| BORING ID: 0635
| L |a]e]| PAGE: 1
| | o Jrjz| MATERIAL CHARACTERISTICS | PID i
| DEPTH | T |l | | (MOISTURE, CONDITION, COLOR ,GRAINSIZE ETC. ) | (epmy 1
| 0.0-0.2 | xxxexxcaexxxx | | ¢ |asphalt | 1
| o0.2-2.7 |///---///|1 0| ¢ |clay, red brown, soft, silty, wet, (fill) | I
| (t1-ttr] | < | | |
| \117===£27} | ¢ | | !
I 2.7-7.1 l///--'///| | c |glgz, silty, slightly sandy, red brown, firm, wet, carbonate filaments (not £i11) | 0.0 !
‘ l///--*///l Dl [ l | i
| [r=st1] | < | | |
I 110==s110] | < | | |
| 110-e11] | < | | z
| I///--*///l 0| [of | | !
| |///--*///| | (o} l | i
| |///—-'///| | [ | ‘ i
] [747==+41/] | € | | !
| 7.1-8.0 I///"--//l7 0| [ |g;31, gandy, red brown, silty, wet, carbonate filaments, dark brown | 0.2 i
I [///exatt] | € | ! .
I 8.0-9.8 l'*'*tt***|8 OI [o] | , fine, moist, moderately dense, light brown, no odor I 0.:
| [sovvwesss| | c | |
lttt**tittl | C I l
9.8-10.0 | *++000+++]| | ¢ [sand, gravelly, moist, dense, light brown, some clay infilling | :
10.0-10.6 17170007/ /]10 | ¢ |clay, gravelly, wet, hard, red brown, no_odor | .
10.6-11. I///--'-//| | c Iglgz, silty, sandy, soft, red brown, wet, no odor | i
[777-=++t7]12_| € | | i
11.3-11.7 |///--*t//| | ¢ |as_above but with hydrocarbon odor and black ] 2.3 i
11.7-14.2 I-"---*t*|1 | c |sand, medium, silty, moist, dense, red brown, no odor | 0.1 !
ltt*---&ttl I C I l
|ﬁti---t*tl | o} I l %
E—El | |
I*'t-—_ttill l C l I
14.2-15. |**t000***| | C lSand very gravelly to 27, subrounded, sandstone and lime rock, some clay l c.2 2
l"*OOO*"lIS | ¢ |infilling, no odor, dense, multicolored, light brown | ;
15.8-17. lOOO**//OO' | [ |Grave1, sandy, clayey, dense, brown, no odor, water bearing l 1z |
|ooosx/ /00|16 | < | |
[oooxx//00| | ¢ | i
|ooosxsroo] | ¢ | ]
17.8-19. |'**t*****l I c |_ggg, coarse, red brown, wet, strong hydrocarbon odor, dense l R
l..«-~«««« 18 ‘ c I |
Ii*ttt*ttt‘ l C l .
19.0-22. |'*t"-t~*l I c |§ggg, fine to medium, dense, red brown, water gaturated, hydrocarbon l 222 ’
Ittt*tﬁtttl ' c |odor i
‘.w*«.««-.l l c l ;
[eossvnenn] | ¢ |
|*tt*ii*"‘ | C |
l***...*t.l | ¢ |
[exssvennef22 | € |
22,6-23. |~**//00**| | c lgggg, clayey, water bearing, red brown, scattered gravel, odor
l+ex//00%+[23 | C |
| LOGGED 5¥: #ZT
|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 LOG OF TEST BORINGS TOTAL DEPTH: 35.0
451 LOGGED BY: WHK
| ER DATE: 3-23-95
| | s |al STATIC WATER:  15.0
| P fc|nm| BORING ID: 0635
| L |ale| PAGE: 2
| | o BARA MATERIAL CHARACTERISTICS | PID |
| DEPTH | T el el (MOISTURE , CONDITION , COLOR,GRAINSIZE, ETC. ) | (ppm} 1
| 23.3-25.0 |-~-ooo-n| | Cc ‘_Sa_ng, coarse, gravelly, loose, water bearing, black to dark grey I 180 l
| |tttooovrti|_4_| c | | l
| ‘titoOOtt*I I c l I [
I |a-tooonm|2__| c | | 200 !
| |+v000exs| | c | I |
‘ I""OOO\'*'! l C | I [
| ]"toootttl I C | | {
I [#+v000wee| | c | l L
| [eesvoorse] e | | |
I lo-toootttlzs I C l l 4
| 28.4-30.0 [|-mmmmeme- | | ¢ |cEzerLE rommaTION ! ;
| | --------- l I [o] IShale, green, sandy, hard, moist, no odor | 0.C "
| |--meeeeee | el |
I 30.0-33.4 I --------- |3__| [ |Lhn__1_e, red brown, green interbedded, sandy partings, slightly blocky | E
| I --------- | l Cc ]somewhat sandy, laminar bedding, moist l 5
| |-weenonee |l | |
1 |wmmemee | el |
[-mmmeeee | el |
- | le] |
foooomooee [33 | c | !
33.4-34.2 lOOO"OOOOI I (o] lConglmerate, hard, weakly cemented, few pebbles and very coarse sand, moist I
IOOO**OOOO|34 | ¢ |to wet, multicolored |
34.2-35.0  |~m-mom-m- | | ¢ |shale, red brown, hard, moist | 0.2 4
[oomoomeen {as | c | ! i
D | | | |end 4:45p { :
| I | |pu11 auger, depth of water 15.0 € 5:30p l
I l ‘ |backfi11 with bentonite slurry from bottom of boring l
| . |
| [ |
| L I
| [ |
| I l
I [ |
I bl l
| [ l
I L |
| P I
| b |
1 Lol !
l [ |
l b ‘
| . |
| 1 i
| [ |
l [ I
| [ -
LOGED EY: WEX

l

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




PROJECT:

DEPTH

RFI
LOCATION: N. Manway, Tank

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

o
W >» 00

| T |

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

STATIC WATER:

BORING ID:
PAGE:

95-018

6951
35.0

3-27

.5

-95

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

PID

(ppm)

0.0-2.6

J¢71017117]
Vt11011117)
|77702¢117)
[£//0/4/47]2.0]

I
I
I
|
I
|
I
I
|

slightly gravelly to 1.5%, stiff, red brown, wet, some odor e 2.1

|777%ett1] |
1//7++=///]3.0]

sandy, firm, wet, red brown

Itﬁtttt&ttl |

fine, red brown, loose, moist, odor

300

| £2/%%xt//]4.0]

|

Clay, sandy, red brown, moist to wet

|tit000itt‘ |
I***ooo*'*IS.OI

|Sand, medium to coarse, gravelly to cobbly, some grey staining,

red brown, moist

odor, overall

280

Ittt---ﬁttl |
|ttt---tttl

Iﬁi'———iitl

Isand, fine, red brown, silty, moist, loose

180

e ire imsim | o nen frma | on [ v freoe oo e et e e

I
|
|/7/-=-117]10]
1724-==727] |

lclaz,

silty, wet, soft, brown, slightly black staining, odor

180

is s

8.0-8.8

\///-=~117/]8.0]

Cclay, silty, brown, wet, firm

8.8-9.1

ItttOoOiitl |

|

sand, gravelly, red brown, odor, loose, moist

11C

9.1-10.7

|771007117)3-0|
|721002177] |
{/44007777]10 |

|clay,

slightly gravelly, firm, brown, odor, wet

120

10.7-15.0

It«ooooo-tl
lttooooo*t]ll_
|.-ooooo~«|
|**ooooo&t|
lttOOOOOttl
|ttooooowt|

‘*tOOOOO*tI
lttOOOOOttI
| +o0000++ 25
|tt00000*i|
Ittooooottl

|
I
|
|
|
I
I*tOOOOOttI I
|
I
|
I
I
I

| sand,

|
I
l
I
|
I
|
I
|
|
I
I
|
|

very gravelly,

2.5", odor

(sandstone rock € 15.0°*-pulled sampler, drilled 87, replaced sampler and continued)

dense, grey to brown, rounded to subrounded, some rock to

32¢

19.0-19.5

| *+00000++|19

|As _above but black, water bearing, odor

19.5-22.9

{22010-1111]

11011-1111)
{7011-1111]
[7777-1277)
{7777-1171]22_
|£247-1111]

|clay, slightly silty, some lami

I

nations, soft, wet, sticky, weak odor, red brown

22.9-23.6

I
I
I
|
i
l
[7277-1111] |
I
I
I
I
|
|

|ooo///000|23

M
P
L
E
c
C
o
C
C
C
C
(o}
[
C
(o
C
[
C
C
C
[
[of
C
<
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

I
I
!
I
|
|

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

|SIZE AND TYPE OF BORING: 4'-1/4° HSA




h

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

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
| | s DATE: 3-27-95
| | s|a] STATIC WATER:
| P [c| ™ BORING ID: 0636
] L jale| PAGE: 2
| | o |n]|t] MATERIAL CHARACTERISTICS | PID |
| DEPTH ! T el E| (MOISTURE,CONDITION, COLOR,GRAINSIZE, ETC. ) | (ppmy |
| 23.6-24.8 |mmmwer—en| | ¢ |cHINLE PORMATION | i
| |-emssw—u-]24 | ¢ [Shale, sandy, wet, grey qreen, slight odor, hard i 30 i
| 24.8-25.0 |mommeemm | | ¢ |shale, red brown, hard, moist, no odor, some green laminations | 2.0 ]
| 25.0-29.3 l--—-**---~|_5__| C |shale, sandy, fissle, green grey, no odor, moist, hard | 2.0 I
I [y | !
| |-mmeeeem] L] | !
| e Ikl |
| |emeeeee] e | |
| e ML | ;
| |--eesmnze | € | 1 :
| |-emeeeeme| le | |
] foocwwe-—]29 | ¢ | | :
| 29.3-30.0 | | c |shale, fine blocky, green grey, no odor, damp, hard ] i.C :
| 30.0-35.0 e |30_| c |shale, blocky, red brown, moist, hard, slightly fissle | 1.¢
| |--emneeen R |
| |--emmeeee | del 1
| |-weeeeeee e |
|--eennen B |
e | el |
e IR |
— e |
|--nmemee kS |
| -wmeeeeee | el |
[J— |35 | ¢ | |
TD I l I Ipull auger 11:00a I
I | I Ibackfill with montmorillonite clay and hydrate (13 S0# bags) I
I bl I
I [ . I
| Pl l
I [ . |
| I I |
I ol |
I [ . |
I Pl |
I [ I
I N I
I [l I
I [ I
| N I
I [ I
| [ . I
| [ I
I [ |
I bl !
| | |
| I !
LOGGED BY: WE=T



PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: RFI ELEVATION: 6945.6
LOCATION: N. Manway, Tank 567 1OG OF TEST BORINGS TOTAL DEPTH: 40.0
LOGGED BY: WHK
| | |5} DATE: 3-22-95
] | s}al] STATIC WATER:
| P fcful BORING ID: 0637
| L fa]e| PAGE: 1
| | o Jr|z] MATERTAL CHARACTERISTICS | PID |
| DEPTH | T L | E | (MOISTURE, CONDITION,COLOR,GRAINSIZE, ETC. ) |___(ppa) 1
| 0.0-4.6 |///"'///| | [ |g;51, sandy, coarse, gravelly, wet, soft, brown, no odor | 0.0 i
| |117ewet17]120] < | 1 |
| rorsstrr] | < | | |
l [7r1ssstrt] | e I |
| [11resetst] | < | | i
| [rrreestir] | e | 1 s
| e |
| [///%ex//1)8.0] c | | :
| 4.6-6.9 [rrerveres] | ¢ red brown, coarse, loose, wet, rounded pebbles | 0.0 H
l |-twtttu-w| ol C l l 3
| |ttttittit| l o) | | j
| lti**ﬁ*ittl | (o] l | ?
| Earasacd| | ¢ | | .
l 6.9-8.7 I///---'*/|7 Ol o |g151, silty, very fine sandy, brown, soft, wet, hydrocarbon odor (old) | 4.¢C E
I l///--—*'/l I [ lodor only below 7.5* |
| 7 B R '
I 8.7-9.3 l///"'///l I [ |glgx, sandy, brown, soft, wet, odor I 2.¢
' [77/%xx2/7]5.0] ¢ | {
9.3-12.0 l*"'*t*'*l I C |§ggg, fine, light grey, loose, moist, odor (old) | 5.¢
Iﬁtttt*ﬁ*il I c I ‘
Itﬁtttt**il | C I '
[eesvsnnns] | ¢ | |
lttttt'tttl { c | |
12.0-13.3 |**OOOO*" | c I§§g§, very gravelly, moist, brown, some cobbles, dense, odor I 13.2
[+e0000ees| | < | |
[*+«0000%++]13 | ¢ | |
13.3-16.7 Itﬁtﬁﬁt**ti I o] |§ggg, coarse, red brown, dense, moist, odor, some pebbles I 1c.z
lt*tttittil | C I I
‘i’***ﬁ‘ﬁ**l l C | ‘
|tttttttii| | C | |
lﬁt*tt*ﬁttl I C I |
lttt-t*«ttlls I C ‘ I
16.7-17.2 |///***///| | [ |gl§1, sandy, very wet, soft, brown-grey, odor, saturated (not water bearing) I SCI
[£/75%2//7]27 | C | |
17.2-19.1 I'tt'OO'ttl I c |§§gg, fine to coarse, some pebbles, odor, saturated water bearing l 252
|****OO**'| | fo} | |
evescorer] | c | | _
19.1-20.5  |-m---=-m- |19 | ¢ |CHBINLE FORMATIOR |
| ————————— | ! C Ishale, green to red brown, laminar bedding, blocky structure, hard, moist | £
omomoom- |20 | ¢ | I
20.5-25.0 I ————————— I l (o} |§25ls, green, fissle to blocky, moist to wet, hard | E
[e— B |
[ |l |
e | lcl |
e Ey |
[ | lc] o
LOGGED BY: W=ZX

|s1zE

AND TYPE OF BORING:

4:'-1/4" HSA




PRECISION ENGINEERING, INC. FILE #: $5-018

|backfilled with bentonite € 6:35p

PROJECT: RFI ELEVATION: 6945.6
LOCATION: N. Manway, Tank 567 LOG OF TEST BORINGS TOTAL DEPTH: 40.0
LOGGED BY: WHK
| | | s | DATE: 3-24-95
| |s|al| STATIC WATER:
| P | c|m| BORING ID: 0637
| L [aje| PAGE: 2
| | o RERA MATERIAL CHARACTERISTICS | PID |
| DEPTH ] T |E| 2| (MOISTURE , CONDITION, COLOR, GRAINSIZE ETC. ) | (ppmy |
| |--==mm | | ¢ |continued from page 1 | |
| |-=mmemee j2e | < | I I
| fommeoomn ] lel ] i
| 25.0-30.0 l --------- |_§_| (o |§Bglg, green, some slightly grey banding, fissured, fissle, moist to wet, hard | 2.¢ |
I | -ommeeee | el | |
| | --------- I ' [ |stop drilling 4:00p--wait for analysis | !
| R | | ¢ |additional sample required € 5:20p i i
I |-=emeeee ey | i
| | -weemeeee | el | |
| [-=mmeeee | el | |
| |-omeeeeee | el | !
l | nmmemee R | z
| |-memeeeee | el | !
I |-~mmmmee |30 | < | I !
| |-nmmeeee | el | !
| |-weemeeee | el | ;
| | -emneeee R | !
! [-weeeeee Ky | |
|-eoemeees Nk | f
| -oeeeeee Iy |
[ | lel| |
34.1-37.5 |—-—-***--|_ﬂ_| [o] lshale, sandy, green, hard, moist, blocky, slightly laminar I 0.:
Ll |
|-wmmereee] €| |
[-wmmereee] I
|-mmreee] e |
|-wmeree] ] |
[oomoevs]37 | C | 1
37.5-40.0 |*'**++'**| | C ISandstone, green/yellow specs as limonite, jointed, weak carbonate cementation | C.:
|"~'++***| | ¢ lsome carbonate infilling in joints, moist, hard ]
]tttt++ttt| | C I I
Itt.QHtttl l [o] | |
|-«.*++‘««l | c | ]
It'tthth40 I C l l
TD I | | |dr1111ng stopped € 5:50p I
I I
| |
I |
| I
I I
| |
I I
I !
I
|
]

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

i IO FGED BY: WZET

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




PROJECT':

Tank 569

LOCATION: Adjacent to South

DEPTH

Manway,

Tank 569

o N

W H» o0

T

I
I
I
|
|
|

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

STATIC WATER:
BORING ID:
PAGE:

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

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

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

0.0-3.4

[277-—=111]
[777---111]
|777---111]
[777--=111]2.0
[#77-=-111]
[£47===11/]3.0

Itime in 10:00a--PID calibrated 0.54 hexane

|Claz, silty, some gravel in upper 6", wet, soft

I
|

3.4-4.0

[£77%++/77}

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

4.0-5.6

l*tt///tawlé;g
Iwwr///tﬁﬁl
litt///ﬁttls_o

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

I
|

Y ) S, B

-

- — o . . e ot fmn i e o o e e e e e e

5.6-11.3

|777-=%+11]
771--%+117]6.0
[£77-=%x17]

| 7775217
|777--%=17]
[777-=%=11|
[777-=%17]
[277--+x/1]9.0
[777-=+=17]
|777--%x7/]20_
[177-=%<11]
[£7/--22/7]21

|Claz, silty, sandy, blocky, red brown, firm, wet

I
|
I
I
|
I
I
|
I
|

>1438 ¢ §.5°

>1438 € 5.5° !

11.

3-11.

1477224771}

Clay,

firm, red brown, wet

11.

9-12.

I""*****IIZ

Sand,

wet, loose, red brown, weak hydrocarbon odor

2.

1-12.

\/77114117]

|

Clay,

firm, red brown, wet, odor

12.

4-13.

|///-==/77]13

Clay,

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

23.3

13.

3-13.

[£//%%-=1/]

Clay,

sandy, silty, soft, red brown, odor

i3.

9-14.

[2774+/74/]14

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

Clay,

fiym, some carbonate streaks, brown, wet

14.

8-15.

|twﬁ_-ttttl

|

Sand,

loose, silty, red brown

15.

0-15.

W |o |jo |[v |[Ww | = v

|717%%%/17]|15_
[/21%%x/17]

|
]

Clay,

sandy, red brown, soft, wet, odor

15.

9-17.

lttt-_-i'ills
I "ﬁ_—-'fﬁl

I'*""***I17

I
|

Sand,

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

>1438 & (7.5

17.

7-18.

[777-==t11)
\///--=//7]18

|
|

I
|

Clay,

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

18.

8-21.

|...///..*|
I"*///"'Ili_
I**'///"*I
Iitt///ttilgg_
|uu~///~tt[
|wwn///exx]21

|
I

Sand,

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

e e e e e e e e — e e e e e e — — —

21.

3-23.

[777%%x111]
[777%2%117]
[771%xel /1]
[£17%xx/1/]23

aoaalaoaoananldaoalooaloalnlalalnlajalnlo aannoaaaanoaancjooaojojannoannaolltwxyn

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

|s1zE

AND TYPE OF BORING: 4'-1/4*"

HSA




1SIZE AND TYPE OF BORING:

4+-1/4* HSA

PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: TANK 569 FLEVATION: 6947.1
LOCATION: Adjacent to South 1OG OF TEST BORINGS TOTAL DEPTH: 45.0
Manway, Tank 569 LOGGED BY: WHK
| | s DATE: 3-22-95
| |s|a] STATIC WATER: None
] P | c| u] BORING ID: 0638
| L RYRA PAGE: 2
| | o | L|u| MATERIAL CHARACTERISTICS | PID |
] DEPTH I T E l E (HOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) I {ppa} 41
I 23.7-24.8 |***//**'*| | c ISand, slightly clayey in laminations, wet to moist, loose to moderately dense | I
| |ews//ewwex|24 | Cc |8light odor (eweet) { 1
| 24.8-25.0 |'**'**t'*l | ¢ |sand, (sandstone rock & 24.8'), moderately dense, light brown, moist ] 60 ¢ 25° |
| 25.0-28.3 |##wewxsss]|25 | c |Sand, slightly gravelly below 27.5', moderately dense, moist, slightly sweet | i
| ‘*********l l c lhydrocarbon odor l ]
| Iitti*ﬁtttl I c I l ]
| [eevswsess] | € | | 1
l Ittittittt' | Cc l | l
| |wttt00ttt| | C I l !
| Itﬁ*tOOtiiiz | ¢ |seo @ z:.0" 1
| 28.3-30.0 |ooooo/ooo| l [of |Gzave1, some minor clay, sandstone gravel and cobble material, moist, dense | 1
| |OOOOO/000| | c lmottled red brown, strong odor | !
| |ooooo/ooo| | ¢ | ] !
| 30.0-30.5 IOOOOO/OOO|3 | ¢ |as above but saturated with fresh gasoline odor |9co ¢ 3=.0° 1
I 30.5-32.7 (///***///l l c |Sl£1! sandy, firm, brown, wet, hydrocarbon odor |1200 ¢ 30.3- |
] {///**'///| | c | | i
| [7775exttt] | c | | !
! [722%++t77)32 | €| 1 |
32.7-36.1 ‘///---*//I l [ |glgz, silty, ecme sandy zones as infilling in jointe or cracks, wet, firm to I ;
l///---*//l I [ Ivery firm, few pebbles; 33.3'-33.6', breaks into blocky fragments g silt seams | )
|///---*//! I c |at random angles, weak hydrocarbon odor | :
[117-—s11] | < | | f
[/11-st1] | c | | ;
{777-==+11]35 | < | | 32 € 3,00 |
[14mmmett| | € | ] '
36.1-37.5 |**'000*-*|36 ] [o] lSand, very gravelly, gravel to 1.5", subrounded, sandstone pieces as fragments l f
|'*t000*'*| | [ |black staining to 37.0', moist l E
|«wx000**+|37 | c | ]
37.5-40.0  |///////1/] | ¢ |Top of CHINLE FORMATIOR |
I/////////| I c Iglgz, mottled green blotches, shaley, (weathered in-situ?), moist to wet, hard
|/////////| | [ I |
]/////////I | [ I |
\222222204) | < | l
40.3 |-——++----]4 | c |Grades to ‘ TO & :I.C
|---++----l | (o] Ishale, carbonate nodules, hard, red brown, moist to wet
B |
e |
l-—-++——~—|4 | (o] |mcre carbonate 8 42.3'-42.6*
B |
I—-—++---—|43 I C l i
43.5-44.5 ‘———***———l | o] |§E§l§, sandy, laminated, moist, green grey, hard, fissle
fmocwew-—-]44 | ¢ | !
44.5-45.0 R I | ¢ |shale, fissle, dry to moist, brown, hard, light green grey last 1.5" [
[commommam las | ¢ | | -tz & -3.2
D [ | | |poring abandoned and backfilled with highyield montmorillonite clay (bentorite) !
| | | lat 1:35p 1
LOGGED BY: W=T




PROJECT:

LOCATION: See Boring Plan

DEPTH

Tank 569

PRECISION ENGINEERING, INC.

LOG OF TEST BORINGS

o w

T |

My Qo®n

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

STATIC WATER:

BORING ID:
PAGE:

95-018
6948.2
60.0
WHK
3-20-85
44.3
0639

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

PID
(ppm)

0.0-2.0

|7700%00//|
| 7700%00//|
|//09+00// |

gravelly, sandy, wet, soft, red brown

2.0-3.8

|/7--0--1/|2-0

|//--0--11]
sy

silty, soft carbonate nodules give blotchy appearance

3.8-4.3

|777+%x117]

[///%%x///14.0]

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

>1438

4.3-4.8

|//=w*-=//]

|

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

570 ¢

'y

4.8-5.8

"tt—_-'ﬁils OI

[ttt---tﬁtl

|

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

480 @ «.e°

5.8-7.0

[227--<117]6-0
1£47-==117]

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

7.0-10.7

- —— e e Fmin e f e s e e e e e e e e e e

|/77+%--17|1:0
|774+%-=17]
|777+%-=117]
|777%%=-17]
[777%%-=11]
{177%e-=17]
|£7/*%=-//]10

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

204 &

330 @ 12

[RECUIUIG RIS SRR, PURJDN SN SR AN OUNPIIY I Sea—

10.7-12.6

[727--1111]
|777--1777|21_
|777-=1111]
[/17=-1111]12

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

142 ¢

P )

12.6-15.5

[7270wxntt]
{777%xxer/]
[777%xxwt ]|
[#77%wset |
[727%xxss1|
[/f/*=ext/]15

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

1220 €

1
I
|
I
|
|
|
I
|
I
|
!
I
|
l
|
I
I
|
|
|
I
|
|
|
|
|
I
|

|>1438 € ¢*

|

|
|

15.5-21.9

|ttt///"t|
Itit///ttil
Iutt///t*tl
Ittt///tttl
|«ta///tttl
|itt///ttt!
Iiﬁﬁ///ttil
l'tt///tttl
Ittt///ttt‘
[tt«///tttl
!wtt///tttl
l'ti///&ﬁ'l
It*t///atwl

dense, moist, strong odor

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

[>1438 ¢
[>1438 ¢

|

7.8

20

21.9-22.8

e

|tttata«tt|

|tiit'tt*tl

sand, fine, loose, brown, moist-odor

>3i4:3

|
|
|
I
I
I
I
|
|
I
-

22.8-25.0

| « * «000* + + |

o
|
o
I
|
I
I
|
]
|
I
I
|
|
|
|
|
I
|
I
|
I
|
I
I
I
|
I
|
|
I
|
|
|
|

nloain oo aoaaono0onoononnanjlooonoaoaoanjanonoanlannoonoaoanainoaaloalo ojoo o0 o0anin e vxX >0

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

[>2¢2

o~

2

3

|SIZE AND TYPE OF BORING:

4-1/4" BSA

LOGSGED BY:

WEX




PRECISION ENGINEERING, IKC. FILE #: 95-018

|

|Sandstone, hard, no sample taken-refusal to push, (large rock)

| ««00000*+ |27
27.4-28.0 ltt'tttttil

I
I
| I
|
|
I

PROJECT: Tank 569 ELEVATION: 6948.2
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 60.0
LOGGED BY: WHK
| b s DATE: 3-20-95
| ]s}alj STATIC WATER: 44.3
| P | | u| BORING ID: 0639
| L | a|®| PAGE: 2
| o v |vo| MATERIAL CHARACTERISTICS | PID |
DEPTH | T el e (MOISTURE, CONDITION,COLOR,GRAINSIZE,ETC. ) { (ppm) |
|**t00****| | |continued from page 1 I l
lt**oo*tt*l_i_l | | !
ItttOOtttw[ I l I 1
25.0-27.4 |t*00000"| 5 I |Sandstone cobble material, sandy, sandstone is white with psolomoline staining |>1438 [] 26.21
|'*00000'*| | |dense, strong hydrocarbon odor, free moisture condenses on sampler since 16°* ]
|+x00000e+| | c | I
Iﬁ*OOOOOt*I | ]
| ;
| !
| !
I |
!

28.0-30.0 I***OOO***IZ |§ggg, gravelly, cobbly, sandstone cobbles are white and hard, conglomeratic & >1438 ¢ 28.¢%
IﬁiiOOOtttl 129_7.
|'**000"'| Idriller note -- 32+ drills very soft, 30°'-35' pull sampler, PID readings from bore
I"*OOO*'*I ]vapor range from 600-700 PID >1438 & 30°
30.0-30.8  |+OxOwO*O+[30 |conglomerate, fine to 1/4*, hard :
| xox0o*0*O+ | |
30.8-32.8 I///***///Igl_ Ig}gx, sandy, red brown, soft, hydrocarbon odor, wet (not water bearing)
l///'*'///I I

ISand, clayey, red brown, soft, wet, hydrocarbon odor

32.8-33.3  |www///wev|
ltt'///*tt|33

33.3-33.9 \//7--=171] |{clay, silty, red brown, eoft, wet

Isharp contact with above

I
|
I
|
I
I
[£//%wxtr/]32 |
|
|
|
33.9-35.0  |///+//77/]34 |

|

|

l
I
|
I
!
|
I
]
|
|
!
I
|
|matrix (geology note--not formation--eroded and redeposited from above) ]
|
|
I
|
I
|
I
|
!
I
I
I
I

OOO()OOOOOOO0()0()00000OOOOOOOOOQOOOGOOOOQOOOOOOGNL'"U:’W

|
|
|
I I///+/////I |glgz, red, filamente of carbonate, hard, wet, no odor, sandstone cobble in clay
| \/2/+77171]35
| 35.1-38.3 |~~«ooo«t~| | lgggg, gravelly, hydrocarbon odor, denee, sandstone and silicaceous rock, gravel E00 € 5.8
I |"*000--t|_§_| Irounded to subrounded--80% is 1*, weakly water bearing
| |eevo00ues] | c |
| |*"000"*|2__| |pu11 sampler 35'-40'--PID reading 800-1100 water on top head of sampler when
| I***OOO**'l I |withdrawn from hole
‘ ltttooo*ttlBe I l
| 38.3-40.0 |--=-oee-- | | ¢ |cEINLE ForMATION 730 € 39.3
I | --------- | I |§Eglg, clayey, weathered in-situ, hard, blocky, green band 2" € 39.5, red brown, 340 & 3.8
] | e || c |moist
I 40.0-42.4 | --------- IiQ—I lgkglg, wet (saturated), does not appear water bearing, soft red brown, fine blocky |[1200 & 43.%
| |-omeeoeee K
| |-weeeeees | el
| | --mmenee | del
| [JR— la2 | c | .
| 42.4-45.0 | ————————— | I |shale, hard, red brown, some green grey mottling, fine blocky, moist | =oc € 4.2
| | mmeeeee e |
| | ————————— | | |drilling stopped € 3:30p, sample downhole fluid € 4:00p, shows hydrocarbon layer
| I --------- I_ﬁ_| |PID reading - 800, headspace reading of fluid - 1200
| I | _lcl -
I 45.0-50.0 | --------- |£__| |§E§lg, fissle, red brown, redder when dry, green grey reduction zones of 10° I 2ot 5.2
I I ————————— I | |in intervals of 3', green grey from 46.8'-48.0', dry

—— | _lc| 0

i LOGGED BY: WEX

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




PRECISTON 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 fcfnm| BORING ID: 0639
| L jaje| PAGE:
| | o | .|z MATERIAL CHARACTERISTICS PID }
| DEPTH | T || E| (MOISTURE , CONDITION,COLOR, GRAINSIZE,ETC. ) (ppa) !
I I ————————— | |continued from page 2 |
| — |
| |-emeeeee |1 a
I I --------- I I 317 € 45.5 |
| |-memoeee- | 1
| |omomeene |s0 |
I |hole allowed to remain open 1 hr--it is believed product flows down hole
| Iand contaminates soil between sample intervals. -- suspect zone 35'-38*
I I
l Iream hole to 13" with little difficulty to 50* set 10" PVC casing--slip coupled
| |and screw set, hole remained open to 48', set casing easily to 50°', plug inside
I |of casing with 504 - 1/2* bentonite pellets, hydrate pellets
l |set 1" tremmie tube with some difficulty as hole was beginning to swell closed
I I
I Igrout outside annulus with 8-94# bags cement, 50# high yield bentonite, approx 100
1
|
™ (day 1) lfinish clean up 10:00p

Begin day 2 [pegin drilling through casing 03-21-95 € 12:10p

Iappears to be free of product however

Isampler, pulled sampler and drilled to 55*

|

|product. Product then water pumped from interior of casing.

|2' of product measured on water placed inside casing 03-20-95, light phase amber

IS' of plug in bottom of casing, upper 3* bentonite pellets lost bottom "soup”®--

Idrilled 4+ with continuous sampler, encountered refusal € S4' with continuous

I
I
I
I
I
|
I
I
I
|
I
I
I
|
I
I
|
I
|
I
|
I
|
I Igallons of fresh water
I
I
I
I
I
I
I
I
I
|
I
[
|
I
I
|
I
|
|
I
|
|
|
|
I
|
|
|

50.0-55.0 I --------- | EQ_I§EELS' fissle, hard, red brown, dry to moist, no odor, some siltstone lenses, very 0.2
Idifficult to auger drill with continuous sampler, dry € 55'
e Ll
e |l
e 1
|--memeen .
—— .
e Lol
—— |1
— | |
55.0-57.2 |tt*t*t~**| §__|Sandstone, dry, hard, red brown
|ttttti*tt| |
|......'««I
|weewwewssnl |
57.2-58.0 |=========| _l_IShale and Siltstone, red brown, hard, dry
T— | ) S

ISIZB 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
I | s | A STATIC WATER:  44.3
| P fecfln] BORING ID: 0639
| L |afe| PAGE: 4
{ | o | v | o] MATERIAL CHARACTERISTICS | PID |
] DEPTH | T |E | B} (MOISTURE, CONDITION, COLOR, GRAINSIZE, ETC. ) | (ppm) 1}
| s8.0-58.6 [#nnnnnwew|58 | | sandstone, hard, white to light grey, water bearing | 1
| s58.6-59.5 |eweoe- x| | |sandstone and Shale, interbedded, water bearing | I
| [esocooovelss | | | I
l 59.5-60.0 I'*ttfiﬁtfi | ISandstone, white to light green grey, water bearinq, very hard, sample may be I 12 l
{ Jeesenewnnlgo | | slightly contaminated with clay fines from drilling | 1
| ™D | | | |etop drilling S:10P | |
I I | | |sample method--2* split spoon sampler driven | I
| | | | |water level @ 5:20p---44.24*, water appears to be filling casing rapidly | |
I I I I Idecision made to grout immediately. Drilling believed to penetrate water bearing | |
| | | | |sandstone member of the Chinle (Sonsela). [ I
I | I I |Stabilized water elevation not determined. I I
I I | I |grout to surface, clean up, finish--7:30p l
I I | I I
| | [ | f
| | | | !
I I I I I
| | [ | |
: I [ | I
I [ I !
I bl | '
| I |
| I I
I [ I
I [ |
| o |
| [ I
| [ |
I [ I
I [ I
I [ |
I bl I
I [ I
| L |
| ol I
| o |
I I I
I [ I
I [ |
| Pl I
| Lo |
I I I
I I I
I [ I
| Pl |
I Pl |
I I . | I

LOGGED BY: WEX

ISIZE AND TYPE OF BORING: 4‘'-1/4" HSA




o]

|s1zE

AND TYPE OF BORING:

4:-1/4" HSA

PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: RFI ELEVATION: 6944.0
LOCATION: Marketing Tank 3 LOG OF TEST BORINGS TOTAL DEPTH: 30.0
LOGGED BY: WHK
| | | s DATE: 3-24-95
| | s|al] STATIC WATER: 15.2
| p RS BORING ID: 0641
| L ja]r] PAGE: 1
| | o RERE MATERIAL CHARACTERISTICS | PID |
| DEPTH | T ||l E | (MOISTURE , CONDITION, COLOR,GRAINSIZE, ETC. ) | (ppa) 1
| 0.0-0.9 |*'*---"*| I [o] Istart 9:15a PID calibrated with span gas 61 | I
| |swe———eewl1.0] ¢ |Sand, silty, red brown, moist, loose | 1
| 0.9-3.1 |///--+///| ] c Iglgz, silty, stiff, wet, red brown, odor, some carbonate filaments and scattered | 15 ]
| |777/--+1//] | ¢ |carbonate nodules | H
] \£77-=+/74] 1 ¢ | | i
| 3.1-4.0 |**'OOO***|§LQ| [« |§ggg, gravelly, red brown, loose, some gravel to 1.5°, moist, hydrocarbon odor ] 280 [
] |*+x000s2x| | ¢ | | 1
| 4.0-5.0 |77/700%//7|a.0] c |Clay, gravelly, some sand, red brown, wet, stiff, weak hydrocarbon odor | 300 |
| |£2400e242] | ¢ | | !
| 5.0-8.5 |///++////|§;Q| c |Sl£1! red brown, stiff, wet, some carbonate filaments and occasional carbonate I 150 f
I |///++////| I c |nodu1es, slightly blocky (fine), odor I I
I |///++////| 1 c | ] |
| |///++////| I c | I j
| YA - | !
| 111441117 | c | l i
] [27/++4//2]8.0] ¢ | [ ;
| 8.5-8.7 [www///www] | ¢ [sand, clayey, loose, red brown, moist, odor { SC
| 8.7-11.0 ]///--++//|g;g| c Iglgx, silty, red brown, stiff, carbonate filaments and nodules, blocky (fine) ] 228 !
[177--+2/7] | ¢ |slightly fissured, hydrocarbon odor |
{ [/27-—++/7/|10_| c | |
] V1lmmtttl] | c | I
| 11.0-13.9 I'**--—/*'lll_| o] lSand, silt, clay interbeds to 1" each, red brown, wet, odor, soft/loose | 30¢C
| Y |
| E— |
| [renecte] | € | |
I Iitt-_—/itl | (o] I |
] [#esofee] | c | |
| 13.9-14.7 [eex//wxws|14 | c |Sand, fine, sliqhtly clayey, red brown/purple, saturated, odor, loose | 30%
| 14.7-15.2 |/77%+1717] | ¢ |clay, sandy in streaks, soft, purple/red brown, wet, odor | 20°
| 15.2-17.4 |***///t*~|l§_l [ lSand, clayey, water bearing, soft, hydrocarbon odor, laminar banding I 152
I l***///**'l l [ [brown to red brown I
| [westtrese] | < | |
| [reettrene] <] |
1 Jwews//evxl17 | c | l
| 17.4-18.4 |***—--***| I C |sand, fine, silty, water bearing, loose, red brown | 2::
| J#reo——wewlig | c | {
| 18.4-20.0  |eww—c//vx| | ¢ |sand, silt, clay interbedded, soft/loose, odor, wet, (not water bearing), red brown| 1.2
| eesmtrne] | e | |
I Jexw——f/ee] | c | [
[ 20.0-21.3 |*tt**~ttt|_g_| C |Sand, fine/medium, laminar, water bearing, loose, red brown I .
l ]tttttt'*il | [of I I
1 |rewwwnewne]21 | c | |
I 21.3-25.0 |///--**//| | © lglgz, silt, sand, interbedded, mainly clay, sand/silt in <1" bands, and are | z.
I [///-—**//l | [o} [individually laminar banded, brown to red brown overall, not water bearing
| l///——**//l | c |no odor |
' [747-2vstt] | ¢ | |
LOGGED BY: WZ¥



PRECISION ENGINEERING, INC. FILE #: 95-018

PROJECT: RFI ELEVATION: 6944.0
LOCATION: Marketing Tank 3 LOG OF TEST BORINGS TOTAL DEPTH: 30.0
LOGGED BY: WHEK
| | |s| DATE: 3-24-95
| | s]a] STATIC WATER: 15.2
| P | c|m| BORING ID: 0641
| L |n]e| PAGE: 2
| | o | .| u| MATERTAL, CHARACTERISTICS | PID ]
| DEPTH | T | E |l E | (MOISTURE , CONDITION,COLOR,GRAINSIZE,ETC. ) | (ppm) |
I I///-—"*//l I (o |continued from page 1 | l
| [777-=%+/7]24_| < | I I
I [£27==2utt] | c | | .
| 25.0-28.1  |///---///|25_| ¢ |clay, silty, wet (not water bearing), brown, stiff to firm, no odor | 0.0 |
I [111--101] | < | ! |
| |[111=-110] | < | | ]
| 11017 | < | | i
| 111-=-110] | < | | a
| |[/77===f2/] | €| | :
| 28.1-28.5 |7//+«+///]28 | ¢ |clay, sandy, wet, brown, no odor, stiff | 1
| 28.s-30.0 |///«++///| | c |Clay, sandy, sand seam 1", water bearing, brown, stiff ] ]
| |s11eestsr] | < | I
| [111ees10] | < | I :
] [/77%%x///130 | c | ! 1
] D | | | |stop drilling for eample analysis € 10:15a |
l I I l |1eave auger in hole | '
I I | [ |lab analysis OK--abandon hole with bentonite € 2:45p | :
| | |1 | |
| |1 | ;
- | || | ;
I I [ | ‘
I I [ l :
1 | L] | i
I I [ I
I | bl I
I I I |
I I [ I
I | [ I
| I o I
I I [ |
| | [ I
| I [ I
| | b |
I | L I
I I [ |
I I . |
| | [ I
I | [ |
I I [ I
| I [ I
I | [ |
I | [ |
| I [ l
| | [ I
| I [ . |
! | I B

LOGGED BY: WEX
SIZE 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 | ¢ | u| BORING ID: 0642
| L |a]e| PAGE: 1
| | ) BEERA MATERIAL CHARACTERISTICS | PID |
1 DEPTH | T |2 | E | _(MOISTURE ,CONDITION,COLOR,GRAINSIZE ETC. ) | (ppa) i
| 0.0-1.3 |//--*'///I | c |glgz, silty, sandy, brown, wet, soft l 500 ¢ 0.3° |
| |//-=wt//]|1.0] C | ] |
| 1.3-2.5 [7777++117] | ¢ |clay, some carbonate nodules, wet, firm, brown with white nodules | ]
I |£44444472]2.0] c | | i
l 2.5-4.0 |//*'--///' I c Iglsz, sandy, silty, soft, brown, wet l
| 11eseettt] | < | 1 l
1 V7ATE 774 I R | !
1 4.0-4.6 jewe//-—++]4.0] c |Sand, clayey, silty, loose, brown, wet | 44 @ ¢.4¢ |
| 4.6-5.4 |////-////| | [« |C1a , slightly silty, wet, soft, brown I
| [£24/-4211]5.0] c_| | !
[ 5.4-8.2 |///*'--//| ] c ISlEZ: sandy, silty, wet, soft, brown, fine sands and silts in interbeds 1/2--1- | i
| [11700=t1] | < | | |
| [777%5=tt| | ¢ | | 4 €63 !
| [110sett] | < | | |
] |22/%0tr] | c | |
I 8.2-8.9 |/////////|§;g] c lcla , firm, brown, wet I
L J22200270) | c | [
| 8.9-10.0 I///**--//Ig;2| [of |Cla , fine sandy, silty, very little sand, soft, wet, in interbeds 1/2"-1" I
' (7 AN R-| | 33 ¢ 5.7
. .-10.0-11.3 I/////////llg_l c ICla , wet, soft, brown [
| 2771707017 | ¢ | [
] V177270277111 | ¢ | |
| 11.3-12.0 1/7/-=+/7/] | ¢ [clay, silty, very little sand, soft, wet, brown |
I 12.0-12.9 I"'*//t**llg_l (o} |§ggg, fine, slightly clayey, wet, loose, dark grey, black
1 Jessw//ews] | c | | 6 @ 12.5-
| 12.9-1a.0 |///---///|13_| ¢ |Clay, silty, firm, wet, brown |
| Wr-—-tts] | c | |
I 14.0-15.2 |t"*/'**'|l£_l o] |§ggg, fine, some minor clay, moist, moderately dense
| ltttt/ttttl I c I l 2 € 14.7
1 [sveesoeaa|ss | c | |
I 15.2-16.7 |*"///**'| I [ |§§Eg, clayey, wet, loose, brown l
| [eews//ewnlre | ¢ | [
| 16.7-17.9  |///%s--//| | ¢ |clay, sandy, eilty, 1/2*-1" bedding, wet, soft |
| |///"--//|L[ C | |
] [£1222entt] | € | |
| 17.9-21.2 |*'///--"]l__| C |Sand, very clayey, silty, bedding and laminations as above, wet, loose/soft |
| I**///——**l I [ ‘no odor, brown |
| |eettr—ee] | | |
| [eestr=ee] e |
| e/ i1mve]20 | < | |
L [#2/f/vs| | c | |
I 21.2-22.2 |///"*///'gl_| [ |£l§z, sandy, fine, soft, wet, brown
L [f14exttt] | c | I
| 22.2-23.8  |+#w+swswe]22 | C |Sand, fine, dense, moist, light brown to white
l |tttttttttl l C | I
| |wswwreerssf23 | c | |

LOGGED BY: WZX
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Ior abandon hole

Iclean up and decon 5:45p

|50# TR30 1/2 pellets added € 5:30p

lgrout boring from the bottom of bore elevation to the surface with 8% bentonite

](montmcrillonite clay) and cement grout 03-23-95 AM. Water level 28.3°

I

I
|
I
I
I
I

03-23-95 AM

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 | u| BORING ID: 0642
| L {a]=®| PAGE: 2
| | o | | x| MATERIAL CHARACTERISTICS | PID |
| pepTH | T |2 | E| (MOISTURE, CONDITION, COLOR,GRAINSIZE ETC. ) ] (ppm) i
I 23.8-26.1 |*t000"**lgi_| o] ISand, very gravelly, dense, light brown, moist, subrounded to rounded gravel | 27 @ 25.0
| [++000¢xsx| | ¢ |no odor |
| |++o00nses]zs | ¢ | |
| [s+000vese] | c | | :
] 26.1-26.3  |+ssswesvs|26 | c |Sandstone cobble | !
| 26.3-27.8  |*ex000vex| | ¢ |sand, fine gravelly, moist, dense, light brown to white |
1 |+ % +000* v+ | | c | | |
1 27.8-28.1  |swwswwwex] | ¢ |sandstone cobble |7.6 & 27.8°
I 28.1-31.1 |'t'00't"I I c |§ggg, medium to coarse, some gravel, dense, moist, strong odor, multicolored I E
l Iﬁ'iooitttl | C I | ;
I ltttO()tt«tl I Lo} l I [
I ltttoo««ttl I (o] | l !
l I'*'OO"'*I | c I I
1 [sesoorsss]| | c | 1
I 31.1-32.9 ["*OOt*'t|3 | C |§ggg as above--saturated with hydrocarbon product and water
l |*it00ti*tl I C | I>l438 g 51,
| Jex%0Owww+] | ¢ | ]
I 32.9-36.0 |*'*OOO~*'| I [of |Sand, very gravelly, very dense, strong, hydrocarbon odor, does not appear I
! I‘**OOO"*lB | [od |saturated, anqular sandstone pieces, some subrounded, wet
l««tooot**l I C I I
|+eeoc0ess] | ¢ | |
l«.«ooo.«-l I c l |
[+++000vw+|35 | c [ 9.5 & 3:.0
| #* %000 ¥+ | c | i
36.0-37.1  |0000++000|36 | C |Gravel, cobbly, sandstone blocks, water bearing, hard, brown
| 0000+ +000 | c | |
37.1-39.0  |-mmmmeeee |37_| ¢ |Top of CHINLE FORMATION |
I --------- | c |Sha1e, red brown, hard, shows some green grey banding, (green grey &€ 38.4-38.9) I
| --------- | (o] lgreen grey appears more sandy in general, fine blocky, damp to dry. I
[— | lc| |
39.0 [ —— 13s | ¢ | jo.c @& 33.:
TD lpull auger, temporary hole covered pending decision on whether to continue drillingl
I
|
|
I
I
|
|
|
|
I
I
I
|

e e e e e e e

|
I
[
I
I
I
I
|
|
I
I
I
I
I
|
I
I
I
I
|
|
|
|

1w E AND TYPE OF BORING:
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beneath all “of the leaded gasoline tanks, asg well as the
requirements of the December 22, 1995 letter from Region VI Usepa
defined the scope of the drilling and sampling activitiesg performed

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, if
encountered, would require isolation to pPrevent contamination of
lower sampling intervals. This knowledge was vital to the
Successful completion of the characterization of SWMU #6.

Only during drilling of RFI0639V wag additional casing needed to
isolate a water bearing zone. After the water bearing zone was
drilled, 10° 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 tota] 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

The most significant Oobservation wasg determining the surface
horizon of the Chinle Shale (See attachment I). Thigs is especially
important due to the fact that the Chinle Shale has exXtremely low
Permeability and, therefore, provides g Virtually impenetrable
barrier to water and hydrocarbon. This allows Giant to state
unequivocally that the deepest vertical migration of potentially
hazardous constituents ig the top of the Chile Shale.
Consequently, contamination has been clearly shown to be confineqd
within the alluvial clays, sands and gravelly shales above the
Chinle formation (see Lithologic Logs) .

[TA\WP\LS\REPORT2]



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

Ul W R

‘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.



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

O W N R

Developing the appropriate clean-up/remediation plan will
entail careful consideration of specific geologic conditions
(i.e. porosity, permeability) in conjuction with tangible
considerations such as available equipment, time frame of
clean-up and 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 e TESTING LABORATORY
Ph: (505) 5237674 ® FAX: (505) 5237248

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 thé 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.

vt H

William H. Kingsley, P.E.

Precision Engineering, Inc.



GEOTECHNICAL ® MATERIALS ® TESTING LABORATORY

Ph: (505) 5237674 ® FAX: (505) 5237248

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.

/]

et A

William H. Kingsley, P.E.

Precision Engineering, Inc.



