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July 26, 1995 

James Harris 
Hazardous Waste Management Division 
U.S. Environmental Protection Agency 
Region VI 
1445 Ross ~venue, Suite 1200 
Dallas, TX 75202-2733 

~/:!.'ij 
REFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

JUL 3 1 1995 

SUfU::.#-\LL ';.i~i\; t:R 
QUALITY BUREAU 

Re: Report on the March 1995 RFI sampling activities 
Giant Refinery - Ciniza NMD000333211 

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. 

4=~ 
Lynn Shelton 
Senior Environmental Coordinator 
Giant Refining Company 

cc: Kim Bullerdick, Corporate Counsel, Giant Industries Arizona, 
Inc. 
Kathleen Sisneros, NMED 
Roger Anderson, NMOCD 
Gallup Public Library 

A Division of Giant Industries. Inc. 

-



REPORT 
ON THE 

MARCH, 1995 
SAMPLING ACTIVITIES 

Swdu ""G ~\U C~~~'""C'" \.c".\-~ 



[TA\WP\LS\REPCOV] 

REPORT 
ON THE 

MARCH, 1995 
SAMPLING ACTIVITIES 

GIANT REFINING COMPANY 
CINIZA REFINERY 

JULY 24, 1995 

PREPARED BY: 
LYNN SHELTON 

SENIOR ENVIRONMENTAL COORDINATOR 
GIANT REFINING COMPANY 



CONTENTS 

1. Introduction 

2. Facility Drawings 

3. Tabulated Analytical 

4. Original Analytical - October 1994 

5. Original Analytical - March 1994 

6. Lithologic Logs -October 1994 

7. Lithologic Logs -March 1994 

8. Summary 

9. Recommendations 

10. Attachment I 

[TA\WP\LS\REPCONT) 



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 
RFI0640V 

Tank 
Tank 

569 
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 
11 hit 11

• 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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PARAMETER 

Benzene 
Ethylbenzene 
Toluene 
Xylenes 

PARAMETER 

Benzene 
Ethylbenzene 
Toluene 
Xylenes 

PARAMETER 

Benzene 
Uhylbonzono 

Toluene 

Xylenes 
--- ·- --- ----

UNITS 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

UNITS 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

UNITS 

ug/Kg 
-----

ug/Kg 

ug/K(l 
ug/Kg 

GIANT REFINING COMPANY 
CINIZA 

SWMU#06 

0639V16.0 0639V25.0 0639V30.0 0639V35.0 0639V40.0 0639V45.0 0639V50.0 0639V55.0 
8/94 8/94 1 0/94 1 0/94 1 0/94 1 0/94 1 0/94 1 0/94 

3000 190 NO 360 NO NO NO 1500 
160000 15000 27 170 NO NO NO 400 
68000 14000 NO 210 NO NO NO 660 

370000 83000 31 220 NO NO NO 520 
-- - ---

0639V1.5 0639V4.0 0639V4.8 0639V9.0 0639V11.0 0639V13.8 0639V19.0 0639V23.3 
3/95 3/95 3/95 3/95 3/95 3/95 3/95 3/95 

0.50 34 14 2.2 5.4 150 29 NO 
1.6 2400 1500 5.9 1.3 360 110 11 

5.50 7800 4300 21 4.7 1400 380 15 
610 15000 8500 36 -~-- L.. 2000 670 69 

-- ---------

0639V26.2 0639V34.2 0639V36.8 0639V42.0 0639V49.5 0639V54.0 0639V60.0 
3/95 3/95 3/95 3/95 3/95 3/95 3/95 

NO 2.0 2.6 0.19 0.082 NO NO 
19 2.5 1.7 0.19 0.43 NO NO 
33 10 7.0 0.78 0.97 NO NO 
- -- ----------
110 14 9.0 1.1 2.6 NO NO 

8020 I::JII::X 



PARAMETER UNITS 

Benzene ug/Kg 

Ethylbenzene ug/Kg 

Toluene ug/Kg 

Xylenes ug/Kg 

PARAMETER UNITS 

Benzene ug/Kg 

Ethylbenzene ug/Kg 

Toluene ug/Kg 

Xylenes ug/Kg 

PARAMETER UNITS 

Benzene ug/Kg 

Ethylbenzene ug/Kg 

Toluene ug/Kg 

Xylenes ug/Kg 

PARAMETER UNITS 

Benzene ug/Kg 

Ethylbenzene ug/Kg 

Toluene ug/Kg 

Xylenes ug/Kg 

PARAMETER UNITS 

Benzene ug/Kg 

Ethylbenzene ug/Kg 

Toluene ug/Kg 

Xylenes ug/Kg 

PARAMETER UNITS 

Benzene ug/Kg 

Ethylbenzene ug/Kg 

Toluene ug/Kg 

Xylenes ug/Kg 

PARAMETER UNITS 

Benzene ug/Kg 

Ethylbenzene ug/Kg 

Toluene ug/Kg 

Xylenes ug/Kg 

GIANT REFINING COMPANY 
CINIZA 

SWMU #06 

0635V15.0 

3/95 

ND 
ND 
ND 
ND 

0636V16.0 

8/94 

<10 

26 

13 

42 

0635V20.0 0635V25.0 

3/95 3/95 

ND 
8.2 

0.75 

19 

0636V20.0 

8/94 

10 

13 

10 

19 

0.2 

0.4 

NO 
ND 

0636V20.0 

3/95 

ND 
0.15 

NO 
0.27 

0637V16.0 0637V16.00 0637V20.0 

8/94 8/94 8/94 

<10 

600 

1100 

8300 

0638V16.0 

8/94 

<10 

150 

170 

1400 

0640V16.0 

8/94 

4600 

77000 

37000 

200000 

0641V16.0 

8/94 

800 

1800 

500 

5400 

0642V20.0 

8/94 

<10 

450 

460 

2600 

<10 

63 

170 

1300 

0638V20.0 

3/95 

0.42 

1.1 

2.0 

6.0 

0640V24.0 

8/94 

290 

37000 

23000 

130000 

0641V19.0 

8/94 

NO 
ND 
ND 
500 

0642V20.0 

3/95 

ND 
NO 
NO 
NO 

<10 

110 

73 

50 

0638V25.0 

3/95 

ND 
ND 
ND 
ND 

0640V30.0 

10/94 

50 

ND 
34 

ND 

0641V20.0 

3/95 

ND 
ND 
ND 
ND 

0642V25.0 

3/95 

ND 
NO 
NO 
NO 

0635V30.0 

3/95 

ND 
ND 
ND 
ND 

0636V25.0 

3/95 

NO 
ND 
ND 
NO 

0637V20.0 

3/95 

0.041 

0.029 

0.17 

0.17 

0638V30.0 

3/95 

0.23 

0.51 

1.5 

2.7 

0640V35.0 

10/94 

ND 
ND 
NO 
NO 

0641V25.0 

3/95 

NO 
ND 
ND 
ND 

0642V27.9 

3/95 

NO 
NO 
NO 
NO 

0635V35.0 

3/95 

NO 
ND 
NO 
NO 

0636V30.0 

3/95 

NO 
ND 
NO 
ND 

0636V35.0 

3/95 

NO 
ND 
ND 
NO 

0637V25.0 0637V30.0 

3/95 3/95 

ND 
ND 
ND 
ND 

0638V35.0 

3/95 

0.41 

ND 
0.027 

ND 

0640V35.0 

10/94 

ND 
ND 
ND 
ND 

0641V30.0 

3/95 

ND 
ND 
ND 
ND 

0642V30.0 

3/95 

0.043 

0.59 

0.31 

26 

0.076 

ND 
0.14 

0.057 

0638V37.0 

3/95 

NO 
ND 
NO 
ND 

0642V31.7 

3/95 

190 

160 

10000 

10000 

0637V35.0 

3/95 

ND 
NO 
ND 
ND 

0638V40.0 

3/95 

NO 
NO 
NO 
ND 

0637V40.0 

3/95 

NO 
NO 
NO 
NO 

0638V.S.O 

3/95 

NO 
NO 
NO 
NO 

0642V35.0 0642'r"-"9.0 

3/95 3/'"<F-

0.058 w: 
0.088 NC 
0.43 NC 
0.58 ~.r: 



Westech 
Laboratories 
Inc. 
The Quality People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

10737 Gateway West, No.1 00 
El Paso, Texas 79935-4906 
(915) 592-3591 • fax 592-3594 

RT 3 BOX 7 
JAMESTOWN, NM 87347 

CLIENT SAMPLE ID : RFI0639V 30.0 
SAMPLE TYPE ••... : Soil 
SAMPLED BY •••••• : W. Toomer 
SUBMITTED BY ••.• : W. Toomer 
SAMPLE SOURCE ••• : Giant Refining 

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

6404955 
62141217 
11-17-94 
-;;1"7""' ~ 

1 OF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE ••• : 10-28-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 11-07-94 

Method 8020 - BTEX + MTBE 

D A T A TABLE 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... <10 ug/Kg 10. 11-07-94 
Toluene ........................... <10 ugjKg 10. 11-07-94 
Ethyl benzene ...................... 27 ugjKg 10. 11-07-94 
Total Xylenes ..................... 31 ugjKg 3.0 11-07-94 
Methyl Tert-Butyl Ether ........... <20 ugjKg 20. 11-07-94 

(1) Copy to Client 



Westech 
Laboratories 
Inc. 
The Quality People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

10737 Gateway West, No.1 00 
El Paso, Texas 79935-4906 
(915) 592-3591 • fax 592-3594 

RT 3 BOX 7 
JAMESTOWN I NM 8734 7 

CLIENT SAMPLE ID : RFI0639V 35.0 
SAMPLE TYPE ..... : Soil 
SAMPLED BY •.•... : W. Toomer 
SUBMITTED BY •... : W. Toomer 
SAMPLE SOURCE ... : Giant Refining 

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

6404956 
62141217 
11-17-94 
-;("' ~-v' 
1 OF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE ..• : 10-28-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 11-07-94 

Method 8020 - BTEX + MTBE 

DATA T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... 360 ugjKg 10. 11-07-34 
Toluene ........................... 210 ugjKg 10. 11-07-94 
Ethyl benzene ...................... 170 ugjKg 10. 11-07-34 
Total Xylenes ..................... 220 ugjKg 3.0 11-07-94 
Methyl Tert-Butyl Ether . <20 ugjKg 20. 11-07-94 . . . . . . . . . . . 

(1) Copy to Client 



Westech 
Laboratories 
Inc. 
The Quali!Y People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

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

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 

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

6404957 
62141217 
11-17-94 
-;;f"~;/ 
1 OF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE •.. : 10-28-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 11-07-94 

Method 8020 - BTEX + MTBE 

DATA T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... <10 ug/Kg 10. 11-07-94 

Toluene ........................... <10 ug/Kg 10. 11-07-94 

Ethyl benzene ...................... <10 ug/Kg 10. 11-07-94 

Total Xylenes ..................... <3.0 ug/Kg 3.0 11-07-94 

Methyl Tert-Butyl Ether . <20 ug/Kg 20. 11-07-94 . . . . . . . . . . . 

(1) Copy to Client 



Westech 
Laboratories 
Inc. 
The Quality People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

10737 Gateway West, No.1 00 
El Paso, Texas 79935-4906 
(915) 592-3591 • fax 592-3594 

RT 3 BOX 7 
JAMESTOWN, NM 8734 7 

CLIENT SAMPLE ID : RFI0639V 45.0 
SAMPLE TYPE ..•.. : Soil 
SAMPLED BY •••••• : W. Toomer 
SUBMITTED BY .... : W. Toomer 
SAMPLE SOURCE ••. : Giant Reffining 

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

6404958 
62141217 
11-17-94 
-;1#!' _.,.. ?" 
1 OF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE ... : 10-28-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 11-07-94 

Method 8020 - BTEX + MTBE 

DATA T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... <10 ugjKg 10. 11-07-94 
Toluene ........................... <10 ugjKg 10. 11-07-94 
Ethyl benzene ...................... <10 ugjKg 10. 11-07-94 
Total Xylenes ..................... <3.0 ugjKg 3.0 11-07-94 
Methyl Tert-Butyl Ether . <20 ugjKg 20. 11-07-94 . . . . . . . . . . . 

(1} Copy to Client 



Westech 
Laboratories 
Inc. 
The Quality People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

10737 Gateway West, No.1 00 
El Paso, Texas 79935-4906 
(915) 592-3591 • fax 592-3594 

RT 3 BOX 7 
JAMESTOWN, NM 87347 

CLIENT SAMPLE ID : RFI0639V 50.0 
SAMPLE TYPE •••.. : Soil 
SAMPLED BY •••••• : W. Toomer 
SUBMITTED BY •••. : W. Toomer 
SAMPLE SOURCE ..• : Giant Refining 

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

6404959 
62141217 
11-17-94 
-;;/A"?" 
r·oF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE ••. : 10-28-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 

Method 8020 - BTEX + MTBE 

DATA T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... <10 ugjKg 10. 11-07-94 
Toluene ........................... <10 ugjKg 10. 11-07-94 
Ethyl benzene . <10 ugjKg 10. 11-07-94 . . . . . . . . . . . . . . . . . . . . . . 
Total Xylenes ..................... <3.0 ugjKg 3.0 11-07-94 
Methyl Tert-Butyl Ether . <20 ugjKg 20. 11-07-94 . . . . . . . . . . . 

{1} Copy to Client 



Westech 
Laboratories 
Inc. 
The Quality People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

10737 Gateway West, No.1 00 
El Paso, Texas 79935-4906 
(915) 592-3591 • fax 592-3594 

RT 3 BOX 7 
JAMESTOWN, NM 87347 

CLIENT SAMPLE ID : RFI0639V 55.0 
SAMPLE TYPE ••••• : Soil 
SAMPLED BY .••••• : W. Toomer 
SUBMITTED BY ..•• : W. Toomer 
SAMPLE SOURCE ••. : Giant Refining 

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

6404960 
62141217 
11-17-94 
~-tf"'?"' 
1 OF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE ... : 10-28-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 11-07-94 

Method 8020 - BTEX + MTBE 

DATA T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... 1500 ugjKg 10. 11-07-34 

Toluene . 660 ugjKg 10. 11-07-34 . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ethyl benzene ...................... 400 ugjKg 10. 11-07-34 

Total Xylenes ..................... 520 ugjKg 3.0 11-07-34 
Methyl Tert-Butyl Ether . <20 ugjKg 20. 11-07-34 . . . . . . . . . . . 

{1} Copy to Client 



Westech 
Laboratories 
Inc. 
The Qualij:y People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

10737 Gateway West, No.1 00 
El Paso, Texas 79935-4906 
(915) 592-3591 • fax 592-3594 

RT 3 BOX 7 
JAMESTOWN I NM 8 7 3 4 7 

CLIENT SAMPLE ID : RFI0640V 30.0 
SAMPLE TYPE ....• : Soil 
SAMPLED BY ..•••• : W. Toomer 
SUBMITTED BY •••• : W. Toomer 
SAMPLE SOURCE ... : Giant Refining 

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

6404961 
62141217 
11-17-94 
~~, 
1 OF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE •.. : 10-27-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 11-07-94 

Method 8020 - BTEX + MTBE 

DATA T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... 50 ugjKg 10. 11-07-94 
Toluene ........................... 34 ugjKg 10. 11-07-94 
Ethyl benzene ...................... <10 ugjKg 10. 11-07-94 
Total Xylenes ..................... <3.0 ugjKg 3.0 11-07-94 
Methyl Tert-Butyl Ether ........... <20 ugjKg 20. 11-07-94 

{1) Copy to Client 



Westech 
Laboratories 
Inc. 
The Quali!Y People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

10737 Gateway West, No.1 00 
El Paso, Texas 79935-4906 
(915) 592-3591 • fax 592-3594 

RT 3 BOX 7 
JAMESTOWN I NM 8734 7 

CLIENT SAMPLE ID : RFI0640V 35.0 
SAMPLE TYPE ••••. : Soil 
SAMPLED BY •••••• : W. Toomer 
SUBMITTED BY ••.. : W. Toomer 
SAMPLE SOURCE ••• : Giant Refining 

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

6404962 
62141217 
11-17-94 
-#fYP/ 
1 OF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE ••. : 10-27-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 11-07-94 

Method 8020 - BTEX + MTBE 

DATA TABLE 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... <10 ugjKg 10. 11-07-94 
Toluene ........................... <10 ugjKg 10. 11-07-94 
Ethyl benzene ...................... <10 ugjKg 10. 11-07-94 
Total Xylenes ..................... <3.0 ugjKg 3.0 11-07-94 
Methyl Tert-Butyl Ether . <20 ugjKg 20. 11-07-94 . . . . . . . . . . . 

(1) Copy to Client 



Westech 
Laboratories 
Inc. 
The Quality People 

Since 1955 

CLIENT GIANT REFINING 
I 40 EXIT 39 

10737 Gateway West, No.1 00 
El Paso, Texas 79935-4906 
(915) 592-3591 • fax 592-3594 

RT 3 BOX 7 
JAMESTOWN, NM 8734 7 

CLIENT SAMPLE ID : RFI0640V 40.0 
SAMPLE TYPE ••••. : Soil 
SAMPLED BY ••.••• : W. Toomer 
SUBMITTED BY •••• : W. Toomer 
SAMPLE SOURCE ••. : Giant Refining 

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

6404963 
62141217 
11-17-94 
~~ 
1 OF 1 

AUTHORIZED BY L. Shelton 
CLIENT P.O. 
SAMPLE DATE ••. : 10-27-94 
SUBMITTAL DATE : 11-03-94 
EXTRACTION DATE: 11-07-94 

Method 8020 - BTEX + MTBE 

D A T A T A B L E 

Detection Analysis 
Parameter Result Unit Limit Date 

Benzene ........................... <10 ugjKg 10. 11-07-94 
Toluene . <10 ugjKg 10. 11-07-94 . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Ethyl benzene ...................... <10 ugjKg 10. 11-07-94 
Total Xylenes ..................... <3.0 ugjKg 3.0 11-07-94 
Methyl Tert-Butyl Ether ........... <20 ugjKg 20. 11-07-94 

(1) Copy to Client 
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COMPANY: G::.! Ar-...ll 21~1 N INc~ 

ADDRESS: ~)[!~ ?.,._ ~~~ 
~------T- -~----- r 

~LL , vP N l\.A 0.... /_?/'\ l 

PHONE: (' E;:~ '\ ~;___::> - (":>-; ;?- -
FAX: c~c:::s-') ---7 ~~ oZ.[ o 
BILL TO: \ ,....J A L -r -, r--r-...1\A I= {2 

COMPANY: c:::::...c.._ 1\v· \ r:=:: 
ADDRESS: ~ME 

0 72hr 0 1 WEEK (NORMAL) 

'5tl4"ltf/k ,R.fL o&3'f v 3 5. c - ina/a-n -
/NTD a,~ boff/~ .. 

'· 

CHAIN: OF CUSTODY 
DATE: I l,t-e /,zcf 

ATIL.al 1Dieg0 (6j9J~~14t•.Phoenlx (602) 496-4400 • S8ili18 (206) 22a:8335 • ~ensacola (904) 47 

i 

Date: 

ink - ORJGINA TOR 



A Analytical Technologies, Inc. 

April 03, 1995 

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

Attention: 

Project Name/No: 
Samples Received: 
Matrix: 
Mobile Lab No.: 

Lynn Shelton 

RFI 
March 21-24, 1995 
Soil 
ATI ML #5 

9830 S. 51st Street Suite B-113 Phoenix, AZ 85044 (602) 496-4400 

ATI 10: 503211 

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. 

~~r;</~ 
Mary Tyer 
Project Manager 

ADHS License No.: AZM463 
Elizabeth Proffitt, Laboratory Manager 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 1212 '619) .: -~ 9 L 



dA ArlolytrcoiTechnologies,lnc 

Client Name: 

Project Name/No.: 

Giant Refining Company 

RFI 

Samples Received: March 21-24,1995 

ATIID/ CLIENT 

SAMPLE ID 

NUMBER Matrix Units 

503211 -01 RFI0639V 1.5 Soil Mg/Kg 

503211 -02 RFI0639V 4.0 Soil Mg/Kg 

503211 -03 RFI0639V 4.8 Soil Mg/Kg 

503211 -04 RFI0639V 9.0 Soil Mg/Kg 

503211 -05 RFI0639V 11.0 Soil Mg/Kg 

503211 -06 RFI0639V 13.8 Soil Mg/Kg 

503211 -07 RFI0639V 19.0 Soil Mg/Kg 

503211 -08 RFI0639V 23.3 Soil Mg/Kg 

503211 -09 RFI0639V 26.2 Soil Mg/Kg 

503211 -10 
~ .. 

RFI0639V 34.2 Soil Mg/Kg 

503211 -11 RFI0639V 36.8 Soil Mg/Kg 

503211 -12 RFI0639V 42.0 Soil Mg/Kg 

503211 -13 RFI0639V 49.5 Soil Mg/Kg 

503211 -14 RFI0639V 54.0 Soil Mg/Kg 

503211 -15 RFI0639V 60.0 Soil Mg/Kg 

503211 -16 RFI0638V 20.0 Soil Mg/Kg 

503211 -17 RFI0638V 25.0 Soil Mg/Kg 

503211 -18 RFI0638V 30.0 Soil Mg/Kg 
--- --~--~-- -- -----·-·--··- - ---~ ~--.. - 1--------· 

503211 -19 RFI0638V 3S.O Soil Mg/Kg 
~------ ----- ... __ 

503211 -20 RFI0638V 37.0 Soil Mg/Kg 

I 503211 -21 RFI0638V 40.0 Soil Mg/Kg 

-·sc)321-1-=22 --·------- ------------ 1------
RFI0638V 45.0 Soil Mg/Kg 

1---
I 503211 -23 RFI0642V 20.0 Soil Mg/Kg . 

503211 -24 'RFIOG42V 25.0 Soil Mg/Kg 

503211 -25 RFI0642V 27.9 Soil Mg/Kg 

~0:3211 2U 1\1 IOG<12V JO.O Soli My/Kg 

•,(1 1 ~' I I '\~ 'rmor..J ;v :11 -: ~l1il MaiKo .. 
' 
i !'iOJ:! 11 -)1\ I~FIOG42V 35 0 Soil Mg/Kg 

I ~ J ( J. I • ' I I • ' \ I In llli;·I.'V 1\1 II ',c•ll Mq/1\\J 

I 5[1T_' 11 l[) IHI '.:V :17 [) ~~(HI I Moil< a 

Date 

Extracted 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 
- -

03/21/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 
-------------

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 
I J: 1/;': 1/\ I~> 

0:1/23/DS 

Analytical Technologies, Inc. 

Date 

Analyzed 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/21/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 

03/22/95 
----·--

03/22/95 

03/22/95 
- ---- --- ----
03/22/95 

03/22/95 

03/22/95 
ll:l/;': 1/! I~> 

03/2:i/~J:J 

Field Analytical Services 
Analytical Results 

8020/BTEX 

Ethyl 

Oil. Benzene Toluene Benzene 

1 0.50 5.5DX20 1.6 

50 34 7800 2400 

10 14 4300 1500 

10 2.2 21 5.9 

10 5.4 4.7 1.3 

500 150 1400 360 

500 29 380 110 

10 <0.25 15 11 

20 <0.50 33 19 

10 2.0 10 2.5 

10 2.6 7.0 1.7 

1 0.19 0.78 0.19 

1 0.082 0.97 0.43 

1 <0.025 <0.025 <0.025 

1 <0.025 <0.025 <0.025 

1 0.42 2.0 1.1 

1 <0.025 <0.025 <0.025 

1 0.23 1.5 0.51 
....... ~~ ----

1 0.41 0.027 <0.025 

1 <0.025 <0.025 <0.025 

1 <0.025 <0.025 <0.025 

1 <0.025 <0.025 <0.025 

1 <0.025 <0.025 <0.025 
--~-

1 <0.025 <0.025 <0.025 

1 <0.025 <0.025 <0.025 
----· --------- -·~-- .. 

1 0.043 0.31 0.59 
... - -- ---

100 190 10000 160 

1 0.058 0.43 0.088 
I . 1111:·~. · o o:·~-. . o 11:):, 

100 93 300 1 11 

ATIIO No.: 503211 

AOHS Cert. No.: AZM463 

Total Sur. 

Xylenes Rec.% 

610X20 102 

15000 ** 

8500 ** 

36 ** 

71 ** 

2000 ** 

670 ** 

69 ** 

110 ** 

14 129* 

9.0 124 

1.1 96 

2.6 110 

<0.025 104 

<0.025 105 

6.0 107 

<0.025 100 

2.7 119 

<0.025 99 

<0.025 94 

<0.025 93 

<0.025 99 

<0.025 98 

<0.025 98 

<0.025 92 

26 114 
-- -------- ------- ---

10000 ** 

0.58 94 

·0025 0? 

360 .. 
t""lln t:rt1JII Jll Q, tlhotllllot no:1n"'l" 



AAr1crlylrcuiTechnologies,lnc 
Analytical Technologies, Inc. 

Field Analytical Services 
Analytical Results 

Client Name: 

Project Name/No.: 

Giant Refining Company 

RFI 

Samples Received: March 21-24, 1995 

ATIID/ 

SAMPLE 

NUMBER 

CLIENT 

ID 

503211 -31 IB6-2V 45.0 

503211 -32 I RFI0635V 15.0 

503211 -33 I RFI0635V 20.0 

8020/BTEX 

Date Date Ethyl I Total 

Matrix I Units I Extracted I Analyzed I Oil. I Benzene I Toluene I Benzene Xylenes 

Soil I Mg/Kg I 03/23/95 I 03/23/95 I 1 I <0.025 I <0.025 I <0.025 I <0.025 

Soil I Mg/Kg I 03/23/95 I 03/23/95 I 1 I <0.025 I <0.025 I <0.025 I <0.025 

Soil I Mg/Kg I 03/23/951 03/23/951 20 I <0.5 I 0.75 I 8.2 I 19 

Sur. 

Rec.% 

88 

83 

** 

503211 -34 I RFI0635V 25.0 Soil I Mg/Kg I 03/23/95 I 03/23/95 I 1 I 0.2 I <0.2 I 0.4 I <0.2 I 113 

503211 -35 I RFI0635V 30.0 Soil I Mg/Kg I 03/23/95 I 03/23/95 I 1 I <0.025 I <0.025 I <0.025 I <0.025 I 93 

503211 -36 I RFI0635V 35.0 Soil I Mg/Kg I 03/23/95 I 03/23/95 I 1 I <0.025 I <0.025 I <0.025 I <0.025 I 83 

503211 -37 IRFI0641V 20.0 I Soil Mg/Kg I 03/24/95 86 
1 

503211 -38 IRFI0641V 25.0 Soil Mg/Kg 03/24/95 79 

503211 -39 RFI0641V 30.0 Soil Mg/Kg I 03/24/95 03/24/95 1 <0.025 <0.025 <0.025 <0.025 85 

503211-40 RFI0637V20.0 Soil 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 I RFI0637V 30.0 I Soil I Mg/Kg I 03/24/95 I 03/24/95 I 1 I 0.076 I 0.14 I <0.025 I 0.057 I 92 

503211 -43 RFI0637V 35.0 

503211 -44 RFI0637V 40.0 

Notes: 

0 Indicates the compound was analyzed at a greater dilution. 

Result is out of quality control limits due to matrix interference. 

Due to the necessary dilution of the sample, result was not attainable. 

rnnf!!lf"'llllnl 

ATIID No.: 503211 

ADHS Cert. No.: AZM463 

Fllo: 50J211.XLS: Rosult• 8020-418 



A AnCiiyhmiTechnologies,lnc 

Client Name: 

Project Name/No.: 

Samples Received: 

Units: 

Matrix: 
--- -------- -- --------------

Benzene: 

Toluene: 

Ethyl Benzene: 

Total Xylenes: 

Surrogate Recovery %: 

f----
Date Extracted: 

1-
Date Analyzed: 

Samples Linked: 
-

--------~ ---·-·---~--

Units: 

Matrix: 
--·---· 

Benzene: 

Toluene: 

Ethyl Benzene: 
-----------~--

i--
Total Xylenes: 

Surrogate Recuvery %: 

---------~-~· 

Date Extracted: 

Date Analyzed: 
~----------~~-~ 

Samples Linked: 

Giant Refining Company 

RFI 

March 21-24, 1995 

Mg/Kg 

Soil 

<0.025 

<0.025 

<0.025 

<0.025 

97 

03/21/95 

03/21/95 

503211-(1-15) 
------····-------~ 

--
Mg/Kg 

Soil 
--

<0.025 

<0.025 

<0.025 

<0.025 

92 

----
03/24/95 

03/24/95 

503211-(37-44 ) 

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 %: 106 

Date Extracted: 03/22/95 

Date Analyzed: 03/22/95 

_ ~SamplE!~ Linked_: '----503211-(16-28) -

r·'"•fld,.tlllnl 

ATIID No.: 

ADHS Cert. No.: 

503211 

AZM463 

Units: Mg/Kg 

Matrix: Soil 

Benzene: <0.025 

Toluene: <0.025 

Ethyl 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) 

Fll-: ~OJ211 Xl.S; RFIIGFNT BLANK 



4 A111 Ilyl1r CIITechnologies,lnc 

Client Name: 

Project Name/No.: 

Giant Refining Company 

RFI 

Samples Received: March 21-24, 1995 

Benzene Toluene 

Units: Mg/Kg Mg/Kg 

Matrix: Soil Soil 

Sample Result: <0.025 <0.025 

Spike Amount: 0.50 0.50 

Spike Result: 0.45 0.53 

Percent Recovery: 90% 106% 

Duplicate Result: 0.43 0.46 

Percent Recovery: 86% 92% 

RPD: 5% 14% 

Date Extracted: 03/21/95 
- -------- -·--------------------- -------------~-

Date Analyzed: 03/21/95 

Samples Linked: 503211-( 1-15) 

Sample Spiked: 503211-14 
---

~-

Benzene Toluene 
~ -

Units: Mg/Kg Mg/Kg 
----- -----

Matrix: Soil Soil 
--------

Sample Result: <0.025 <0.025 
-------

Spike Amount: 0.50 0.50 
- ---------------- -~- - ------ --- -------

Spike Result: 0.45 0.46 

Percent Recovery: 90% 92% 

Duplicate Result: 0.48 0.48 

I Pe<eent Reoo~~b 96% 96% 

6% 4% 

Date Extracted: 03/23/95 

Date Analyzed: 03/24/95 

I :.;<1111ples Lilll,ed.l t1\lJ,' I I (·'~l ·1·1 ) 

I SnrnpiP Spilwd: :,o:l/11-:-lG 

Ethyl 
Benzene 

Mg/Kg 

Soil 

<0.025 

0.50 

0.47 

94% 

0.46 

92% 

2% 

Ethyl 
Benzene 

Mg/Kg 

Soil 

<0.025 

0.50 

0.45 

90% 

0.48 

96% 
---------

6% 

Analytical Technologies, Inc. 
Field Analytical Services 

Analytical Quality Control Data 

MS/MSD Method 8020/BTEX 

Total 
Xylenes 

Mg/Kg Units: 

Soil Matrix: 

<0.025 Sample Result: 

1.5 Spike Amount: 

1.5 Spike Result: 

100% Percent Recovery: 

1.4 Duplicate Result: 

93% Percent Recovery: 

7% RPD: 

Date Extracted: 

Date Analyzed: 

Samples Linked: 

Sample Spiked: 

Total 
Xylenes 

Mg/Kg 

Soil 

<0.025 

1.5 

1.3 

87% 

1.4 

93% 
-------

7% 

('nt~ll!lnllll.,l 

ATIID No.: 503211 

ADHS Cert. No.: AZM463 

Ethyl Total 

Benzene Toluene Benzene Xylenes 

Mg/Kg Mg/Kg Mg/KQ Mg/Kg 

Soil Soil Soil Soil 

<0.025 <0.025 <0.025 <0.025 

0.50 0.50 0.50 1.5 

0.53 0.53 0.52 1.6 

106% 106% 104% 107% 

0.53 0.53 0.52 1.6 

106% 106% 104% 107% 

0% 0% 0% 0% 

03/22/95 

03/22/95 

503211-( 16-28) 

503211-21 
-----

FliP: 503211.XLS; MS·MSD·8020 
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J~ Analytical Technologies, Inc. 2709-0 Pan Amencan Freeway NE AlbtJ!lue·~1-'e '.M f.-·:-

April 5, 1995 

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

Phone (505) 344-3777 FAX "Clc; ·;-1.1 .:~ · ; 

ATI I.D. 504303 

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. 

I // ; __ /) . 
G0!/~/l 

Letitia Krakowski, Ph.D. 
Project Manager 

MR:jt 

Enclosure 

H. Mitchell 
Laboratory Manager 

Ph.D. 



A Analytical Technologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

ATI # 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 

: GIANT REFINING 

:SPRING 95 

: RFI/OCD 

DATE RECEIVED 

REPORT DATE 

ATI ID: 504303 

CLIENT DESCRIPTION 

BG-3V44.3 
RFI0636V20.0 
RFI0636V25.0 
RFI0636V30.0 
RFI0636V35.0 
BG-4V36.0 
BG-4V45.0 
BG-4V47.0 
BG-4V48.0 
B2V31.4 
B2V34.0 
B2V36.0 
BlV46.3 
B1V49.7 
B3V23.9 
B3V29.8 

MATRIX 
NON-AQ 

---TOTALS---

#SAMPLES 
16 

MATRIX 

NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 
NON-AQ 

ATI STANDARD DISPOSAL PRACTICE 

: 04/03/95 

: 04/05/95 

DATE 
COLLECTED 

03/27/95 
03/27/95 
03/27/95 
03/27/95 
03/27/95 
03/28/95 
03/28/95 
03/28/95 
03/28/95 
03/29/95 
03/29/95 
03/29/95 
03/30/95 
03/30/95 
03/30/95 
03/30/95 

The samples from this project will be disposed of in thirty (30) days f~om 

the date of this report. If an extended storage period is required, please 

contact our sample control department before the scheduled disposal date. 



A Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

BTEX, MTBE (EPA 8020) 

GIANT REFINING 

SPRING 95 

: RFI/OCD 

SAMPLE 
ID. # CLIENT I.D. 
01 BG-3V44.3 

02 RFI0636V20.0 

03 RFI0636V25.0 

PARAMETER 

'3ENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

METHYL-t-BUTYL ETHER 

SURROGATE: 

BROMOFLUOROBENZENE (%) 

MATRIX 
NON-AQ 

NON-AQ 

NON-AQ 

DATE 
SAMPLED 
03/27/95 

03/27/95 

03/27/95 

UNITS 

MG/KG 

MG/KG 

MG/KG 

MGfKG 

MG/KG 

ATI I.D.: 504303 

DATE 
EXTRACTED 
04/03/95 

04/03/95 

04/03/95 

01 

<0.025 

<0.025 

<0.025 

<0.025 

<0.12 

91 

DATE 
ANALYZED 
04/04/95 

04/03/95 

04/03/95 

02 

<0.025 

<0.025 

0.15 

0.27 

<0.12 

74 

DIL. 
FACTOR 

1 

1 

1 

03 

<0.025 

<0.025 

<0.025 

<0.025 

<0 .12 

103 



2h Analytical Technologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

BTEX, MTBE (EPA 8020) 

GIANT REFINING 

SPRING 95 

: RFI/OCD 

SAMPLE 
ID. # CLIENT I.D. 
04 RFI0636V30.0 

05 RFI0636V35.0 

06 BG-4V36.0 

PARAMETER 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

METHYL-t-BUTYL ETHER 

SURROGATE: 

BROMOFLUOROBENZENE (%) 

DATE 
MATRIX SAMPLED 
NON-AQ 03/27/95 

NON-AQ 03/27/95 

NON-AQ 03/28/95 

UNITS 

MGfKG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

~TI I.D.: 504303 

DATE DATE 
EXTRACTED ANALYZED 
04/03/95 04/03/95 

04/03/95 04/03/95 

04/03/95 04/03/95 

04 05 

<0.025 <0.025 

<0.025 <0.025 

<0.025 <0.025 

<0.025 <0.025 

<0.12 <0.12 

91 87 

*OUTSIDE ATI QUALITY CONTROL LIMITS DUE TO MATRIX INTERFERENCE 

DIL. 
FACTOR 

1 

1 

20 

06 

0.64 

<0.5 

11 

36 

<2. ~ 

135* 



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 

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 :9 
1ENZENE MGfKG <0.025 <0.025 <0. 025 

TOLUENE MGfKG <0.025 <0.025 <0.025 

ETHYLBENZENE MG/KG <0.025 <0.025 0.0~0 

TOTAL XYLENES MG/KG <0.025 <0.025 0.0~6 

METHYL-t-BUTYL ETHER MG/KG <0.12 <0.12 <0 .12 

SURROGATE: 

BROMOFLUOROBENZENE (%) 95 96 ~~ 



2h 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 OIL. 

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 1 

12 B2V36.0 NON-AQ 03/29/95 04/03/95 04/04/95 1 

PARAMETER UNITS 10 11 :2 

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 95 



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 

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 <0.025 

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 8-
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A AnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY RESULTS 

TEST 

CLIENT 

PROJECT # 

PROJECT NAME 

SAMPLE 
ID. # CLIENT 
16 B3V29.8 

PARAMETER 

BENZENE 

TOLUENE 

ETHYLBENZENE 

TOTAL XYLENES 

METHYL-t-BUTYL 

SURROGATE: 

: BTEX, MTBE (EPA 8020) 

: GIANT REFINING 

: SPRING 95 

: RFI/OCD 

DATE 
I.D. MATRIX SAMPLED 

NON-AQ 03/30/95 

UNITS 

MG/KG 

MG/KG 

MG/KG 

MGfKG 

ETHER MG/KG 

BROMOFLUOROBENZENE (%) 

ATI I.D.: 504303 

DATE DATE 
EXTRACTED ANALYZED 
04/03/95 04/04/95 

16 

<0.025 

<0.025 

<0.025 

<0.025 

<0.12 

96 

OIL. 
FACTOR 

1 



2h AnalyticaiTechnologies,lnc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 

BLANK I.D. 

CLIENT 

PROJECT # 

PROJECT NAME 

: BTEX, MTBE (EPA 8020} 

: 040395 

PARAMETER 

BENZENE 

TOLUENE 

ETHYLBENZENE 

: GIANT REFINING 

: SPRING 95 

: RFI/OCD 

TOTAL XYLENES 

METHYL-t-BUTYL ETHER 

SURROGATE: 

BROMOFLUOROBENZENE (%} 

UNITS 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

ATI I.D. 

MATRIX 

DATE EXTRACTED 

DATE ANALYZED 

DILUTION FACTOR 

<0.025 

<0.025 

<0.025 

<0.025 

<0.12 

101 

: 504303 

: NON-AQ 

04/03/95 

04/03/95 

1 



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 

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 = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 
.<PD (Relative Percent Difference) = ---------------------------------- X 1:0 

Average Result 
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Anolyti\______..iTechnologies,lnc., Albuquerque, NM 

San D1ogo • Plloen1x • SBattlo • Pensacola • Ft Collins • Portland • Albuquerque 

COMPANY: 

ADDRESS: 

PHONE: 

FAX: 

BILL TO: 

COMPANY: 

ADDRESS: 

(. Pllllllt'llt\ 

G..L~~M/ J\l.LC::, __ ~ 

-~rr:::::;,_3~ ~x-z 
~L.L.-..L)P. N fv\ 8""Z2.0 \ 

~-----~ 

L572:Js--) ---~ ?_2__- 3P-33 
f'~~ __ -j22_-0Z-l0 

'~ D. =-rc:;oME~ 
5AM;::::::: 

SA-M~ 

-*' f'L_lCA-~ PA><- (~L--r-~, 

CHAir 

Prlntod Nnmo: 

Cornpnny 

OF CUSTODY ATI LAB 1.0. 

<1<1< ~ ~ ~ 
en en en 

Date: Printed Name: 

Company: 

Onto: Date: 

Cornpnny. 

"' ~ 
:::;: 

~ 
..2 
0 
a.. 

~ 
0 "' ].ij 

Cl> ~ 

~1<1~ Cl> a: a: 
.c (,) (,) 
t- a: a: 

Date: 

-\II I,,,., •;_,, I ''•'<)<' II; I 'i) ·1'·11 •II ·II •l'ii<H'I\1> (1;11,'\ ·I' IIi ·1-11~1 • ~;"""~'(:'!Hi\ :'.'1111.1.1'• • 1'1111'./11 oil\ ('10•1) 414 I! XII • l'<llliluul C·O:J) lil\4 ().14 I • i\lhllijlllllf1110 C·O~l) :144-Jf r r [JI~; IIIJIIUIION. WhHo, Cnnmy- All •Pink- OfliGINA ton 
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'FEB 17 '95 12=38 P.Z/32 

l:tLE ': 

PR.o.mc.r: GI~ KPl 

~FARM 1569 

ELEVA'l'IOH: 

. ~ D:eMil: 

J)ZH!f 

o-:zs 

I 25-25.5 

l 25.5-25.8 

I ;zs.a-:z7.l 

27.3-28.2 

21.2~9.2 

I 29.2-29.6 

I 29.6-29.9 

1 29.8-30.1 

1 30.1-ll.s 

I 
! 
I 

I 
1 ll.s-H.7 

j S4.7-3S.4 

1 Js,,-J,.:z 
I 
l 
I 
I 
I 
I 

1 n.9-u., 
I 

I.OG<iED B'f I 

I s I. 
DAft: 

IJ I ll. I 
~c.WA-raR: 

p c I K I 
BOR.IJJ<; IDt 

L ll. I p I 
PAc:BI 

0 L I %. I ICM'BaUL CIIAAAC!'2Rl:S'rtCS 

T !! I E I (MOIS%UR!,CO~rr%cN,COLO~
,GQAINSlJK,ETC,) 

I J~ill in agger pl~g, refer w p~.iouo drill log, UU.a l.ocla1:i.on 

, ................. ,f25 jc (Sud, fine, vet, denaa, hyclroc:arbon odor 

, ................ 1 I c 1~. reek, de!Uie, wh.:!.t:e, aecli- n01: bedroek, mois't., odor 

[•••**•w••l!!-J C !.!!!!!!:!' clayey, cicue, ~, ~ed br01m 

Jl.!!..J !aalq>l.e ref~oal., pulled sampler, drilled 1• 1 repl.aae<S auplar - aand11t.cne? 

1·········1 
I•••••••••J3o 

Joowoooool 
I ooooooooo I 
I 000000000 I 
I ooooooooo I 

! C (U&z>dd:<:ma, liqb.1: yell.aw, aediam, weatbora:i(as a roolf) not bedrock, moie-e, odo"' 

I C IS&Ddr brown red, loo••, moist, gravelly, 

J c 1~, =•=• aAlldy, danae, ta0ia1:, 'iJ:f¥'1 brown, fott:ed hydrocarbon odor 

I c I 
I c I 
I c I 

I ooooooooo I l c l 
1~133 I c I 
It II I 111111 I C I Cl.ar, hard, vo.t, broom, <&harp conu.C"C with a.bove:>o, -ale odor 

II Ill 34 

1111/00IJ/j I C Jeb._;r, slightly gruolly(liZ•), wet, ha:rd, brOWJ>, ..,ealc odor 

II oo/11 35 

Jooo•-·oooJ I C: jGrowei., a&l!d &Ad eobbloa ot aal:l4otone, _t, hydrocaz:ben. odor 

I ooo .... ooo I I c: l 
!ooo•••oool I c I 
looo ..... oool I c I 
looo•uoool I c I 
looo••*oool I c I 
jooo ..... oool J c I 
1---111---.112....1 C 1!2!!!!!• interbed<:lecl reel bl:oon> and l~ht green, very clayey, hard, oooi.et, weak ~r 

1--ltt--1 1 c 1 

1---111---1 I c I 
J---llt---1 I c I 
1---llt---1 I c I 
- -1 ---

1---··----1~1 c 
1--•·----1 I c: 

~~~ fisslo, oome a&ndy, wator bearin~ through fiaeurea, hard, red brown 

I very week odor 

43.6-4S.2 I C I~• blocky, fine, w.t, not W&tc:r bearing, hard., clayey, rod broom 

I c ! 

45.2-46.2 l~oo hard to pueb. contU.u011a oU>pler, no recoqeror;y, pulled, drilled, re.,::.e..c:~ 

5a1!l: 1• to 46.2 

~6.2-47.1 j--------l.!f-1 C ~~~)..,, blocky, hard, 1110i.e~, red brown, qreen b<l.nds a.t J• interva.ll each 

jSIZ~ .MI) 1'YP1: 011' BORD!G: 1/4" B~ 

U-156 

wmt 
10-28-14 

34• 
JtPI ~39 

1 of ! 

tl:D 

(?2'} 



FEB 17 '95 12:39 P.3/32 

PUC1SlOJI' PGJJIDJU)IG, DK:. PILB t1 94-158 

Plt.OJEC'.r: GlA»l'r ltl!'J: 
KI.lNAT'IOIIf: 

~PUle 15$9 l.oci 0'1! ~ BOJI.ntGS 'fO'rAL I)BnJI• 

LOCG1:P BY: wu:. 

I Is I 
J:)!.B: 1o-2e-u 

I s I A. I 
ErrATIC D1'ER: 34• 

p I c I x I 
BOlUIIlG m: RPI 063JCA.l 

L I A. I P I 
PA«e• 2 cf 3 

I 0 I L I L I ~ au.nc.r:ERJ:fl'rl<:S PI!> 

I nXPTH T I :& I E I 'MOISTURilCOKDITI0~1co~1GRAim5IZB 1~-l (Eel 

l 47.1-47.3 1---... •• -147 I c ISba1•1 aal>dv, bloc:~t "uer beari!!!i) 

! 47.3-47.8 1---------1 I C IShal.•, blooi<J:, hard1 :1110i.a1:, ;r;:ed ~z:owu1 g;reen b&>uiing; at 3• inta,...als each 

I 47.8-411.!1 1---n----I.!L.J C lshale, g%oon1 .hard, -.oiat, allghtl:r aa.ady, no odor 

c 
I 48.!1-55.3 1---tll-l!!.... c ~~' c:layey, ve:;y f~ bloc:)q, luo.td, aoist ~~ fisale 1 aligh1:ly dricz:>SO I 

I 1---111--l c I I 

I 1---111--l c I I 

I 1---111--l c I I 

I 1--111-l c I I 

I 1---111--l cl I 

I 1---///---1 cl I 

I 1---111--l cl 
I 

l 1---///---1 c I I 

I 1--111--l e I I 

I 1---111---1 cl I 

I 1---111--l c I l 

--- 11- 55 

I I I l~ou1:ed l:>orin9 .d.u 15' BcJrtoai1:e-<:-t I 

I I I I 
I 

I t 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 I 
I 

I I I I I 
I 

I I I I I 
I 

I I I I I 
I 

I t 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 l I I I 
I 

I I I I I 
i 

I l I I l 
I 

I I I I I 
l 

I I I I l 
I 

I I I I I 
I 

I I I I I 
I I l I I 
I I l I I 
I I I I I 
I I I I I 
I I I I I 
I I I l l 
I ~BY:~ 

ISIZX ANP ~~ OP BORlNGt 4 1/4" HSA 
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I 
I 
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I 
I 

I 

FEB 17 '95 12:39 P.4/32 

P&OJZ<::l': CIA)~% RP:Z: 

DJilt PARK IS'lO 

I I s I 
I s I :. I 
lciMI 

l'II.E 1: 

~IO:Rt 

~ DBnB• 

!.OCC:EI> BY 1 

I)A!m: 

Sl'AZIC WATERs 

BOltiNG ID: 

ll4-158 

walt 

10-27-U 

.IU"I 0640 
p 

L 

0 

T 

PAG:ez 3 OP 3 

I :.t P 1---------------------------------------===----
--~~~--

l l. I L I )IATlnW.L C!I1.RAC:t'ZalS!riCS 

I E I :s I (.MOISTCR.ll,COIIDITrO)I,eoi.OR.,GRAIIISIZE,BTC.) 

0-25 I I lclriU with auger i'l~Jg, refer; to previouo drUl lgq, Uis locadon 

25.0-27.8 ltl///1/111~1 C ~~ wet, •tiff, browu 

1'''''''''1 I c I 
1'''''''''1 I c 1 
ltttttttttl I c 1 
II Ill/ 

28.2-28.J 1•••••••••1!!...1 C Is-ftC!., me<Uua, laainar bedded, Ughe 111Ultioolorec11 <laaae, .. oiot 

c 

28.9-30.1 jll/111/1111!-l c I~ stiff, brown, wo~, hydrocarbon odor 

IIIII/ 

JO.l-32.6 1•••///••·1~1 c I~· very cl&rcY• water bcarins, looae, li~bt brown ~iaar, no odor 

32.,-33.8 

33.8-34.7 

34.1-35.3 

35.3-CO.l 

l···llt·••l I c I 
l···ttt•••l I c I 
l ... *"*"'•nl I c I 

l/l/•nf//1 
1111•••1111 

Ill 1111111 I 34 

loooJJ--ooj 
loool/•-oo[3S 

J 1//00.// I I 
ltt/oo./111 
Ill tOO+/! I I 
I" tOO+// 11 
j///00+///l 

I lltoo.IIJ! 
111/CX>Y//II 
I!IIOO+IIIj 
Ill tOO+// II 
///00+ II 40 

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 c lela,., aandy, fi~, ..t, bl=cwn 

I c I 

[clay, "~iff, br~, wet 

I C leor.t.v.o.I., fine, clAyey, ll&lldy, dark ~. denoo 1 vet 

I c I 
I c ~~ atift wet, oc<;Uional fi= gravel, clazk browa, w.U c;.arbona.te nedulea 

I c I 
I c I 
I c: I 
I c I 
I c I 
I c I 
I c I 
I c: I 

IBa.ckfilled with Bentonite-Cement srout 

I 
I 
I 
I 
l 
I 
I 
l 
I 
I 
I 

.P:::::l 

{Pel 

ISifL AND TYPE OP BORING: 4 1/4" HSA 



1': 

' .. ·_. ~·· .. · ·. 

PRECISION ENGINEERING, INC. FILE 1: 

PROJECT: RFI 
ELEVATION: 

LOCATION: East Side of Tank 

451 

LOG OF TEST BORINGS TOTAL DEPTH: 

DEPTH 

0.0-0.2 

0.2-2.7 

2.7-7.1 

7.1-8.0 

8.0-9.8 

9.8-10.0 

10.0-10.6 

10.6-11.3 

11.3-11.7 

11.7-14.2 

14.2-15.8 

15.8-17.8 

17.8-19.0 

19.0-22.6 

22.6-23.3 

s I 
A I 
M I 
p I 
L I 
E I 

I XJOtXXXXXX I I c l&apbdt 

c jclay, red l!!/---1111~1 brown, soft, silty, wet, (fill) 

1111---1111 I 
111---11 

c I 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

l!!l--•1111 I silty, slightly sandy, red brown, firm, wet, carbonate filaments (not fill) 
c I clay, 

lllt--•llti.!:..Q.I c I 

lllt--•tlll 1 c I 
lllt--•lltl 1 c I 
lllt--•lltl 1 c I 
lllt--•lltl.hQI c I 
lllt--•lltl 1 c I 

lllt--•lltl 1 c I 
111--•111 
l!!l••--111~1 C lclay, sandy, red brown, silty, wet, carbonate filaments, dark brown 

1•••••••••1~1 C ~~, fine, moist, moderately dense, light brown, no odor 

1·········1 I c I 
gravelly, moist, dense, light brown, some clay infilling 

l!!/ooo/1/llo c !clay, gravelly, wet, hard, red brown, no odor 

l!!l--••111 I c !clay, silty, sandy, soft, red brown, wet, no odor 

lttt--••ttl11-l c 1 
1111--••111 I C las above but with hydrocarbon odor and black 

1•••---***lli_I C ~~' medium, silty, moist, dense, red brown, no odor 

1···---···1 
1···---···1 
1···---···1 

I c I 
I c I 
I c I 

I•••OOO•••I 
I•••OOO•••flS 

c 
c 
~~. very gravelly to 2", subrounded, sandstone and lime rock, some clay 

linfilling, no odor, dense, multicolored, light brawn 

looo**l!ool I 

looo**ttooi.!..LI 

looou/tool I 

c 
c 
c 

!Gravel, sandy, clayey, dense, brawn, no odor, water bearing 

I 
I 

C ~~. coarse, red brown, wet, strong hydrocarbon odor, dense 

I·········Jl!_l c I 

I ·········1.!2_1 c I sand, fine to medium, dense, red brown, water saturated, hydrocarbon 

1·········1 I c I odor 

1·········1 I c I 
1·········1 I c I 
1·········1 I c I 
\•*•••••••1 I c I 

C jsand, clayey, water bearing, red brown, scattered gravel, odor 

jsiZE AND TYPE OF BORING: 4•-1/4" HSA 

95-018 

6956.0 

35.0 

WBK 

3-23-95 

15.0 

0635 

1 

PID 

!p!Dl 

o.o 

0.2 

0.: 

2.: 
o.: 

c.: 

;.:.: 
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I 
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I 

I 
I 

PRECISION ENGINEERING, INC. FILE ts 

PROJECT: RFI 
ELEVATION: 

LOCATION: East Side of Tank LOG OF TEST BORINGS TOTAL DEPTH: 

451 
LOGGED BY: 

I I s I DATE: 

I s lA I STATIC WATER: 

p I c I Ml 
BORING ID: 

L I A I p I 
PAGE: 

0 I L I Ll MATERIAL CHARACTERISTICS 

DEPTH T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

23.3-25.0 1'*'*'*000***1 I cl~· coarse, gravelly, loose, water bearing, black to dark grey 

1***000***1~1 c I 
1***000***) I c I 
l···ooo···l~l c I 

I c I 
I c I 
I c I 
I c I 
I c I 

28.4-30.0 1---------1 I c ICHIRLB FORKATIOB 

1---------1 I C ~~, green, sandy, hard, moist, no odor 

1---------1 I c I 
30.0-33.4 1---------llQ_I C ~~' red brown, green interbedded, sandy partings, slightly blocky 

1---------1 I C !somewhat sandy, laminar bedding, moist 

33.4-34.2 

34.2-35.0 

TO 

1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 

I c 

I c 

I c 

I 

I 

I 

I 

I 

I 

!conglomerate, hard, weakly cemented, few pebbles and very coarse sand, moist 

Ito wet, multicolored 

!shale, red brown, hard, moist 

lend 4:45p 

!pull auger, depth of water 15.0 @ 5:30p 

backfill with bentonite slurry from bottom of boring 

lsrzE AND TYPE OF BORING: 4• 1/4" HSA 

95-018 

6956.0 

35.0 

WHK 

3-23-95 

15.0 

0635 

2 

PID 

(ppm} 

180 

200 

o.c 

0 .. ! 



PRECISION ENGINEERING, INC. FILE #1 95-018 

PROJECT: RFI 
ELEVATION: 6951.5 

LOCATION: N. Hanway, Tank 453 LOG OF TEST BORINGS TOTAL DEPTH: 35.0 

LOGGED BY: WHK 

I I s I 
DATE: 3-27-95 

I s lA I 
STATIC WATER: 

p I c I Ml 
BORING ID: 0636 

L lA I p 
I 

PAGE: 1 

0 I Ll L I MATERIAL CHARACTERISTICS PID 

DEPTH I E I 
(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) (ppm) 

0.0-2.6 I c I clay, slightly gravelly to 1.5•, stiff, red brown, wet, some odor @ 2.1' 

I c I 

I 

3.9-4.1 I11/+++/III4.0J C Jclay, sandy, red brown, moist to wet 

4.1-5.5 1***000***1 I C ~~. medium to coarse, gravelly to cobbly, some grey staining, odor, overall 280 

I••*OOO*••Is.ol c jred brown, moist 

5.5-7.0 1***---***1 I C ~~. fine, red brown, silty, moist, loose 180 

I***---*** I I c I 

7.0-8.0 1111---IIIJ~J C Jclay, silty, wet, soft, brown, slightly black staining, odor 180 

111---1/1 

8.8-9.1 1***000***1 J C Jsand, gravelly, red brown, odor, loose, moist 110 

9.1-10.7 Jll/oo/1111~1 c Jclay, slightly gravelly, firm, brown, odor, wet 120 

ltttoottttl 1 c 1 

10.7-15.0 1**00000**1 J C Jsand, very gravelly, dense, grey to brown, rounded to subrounded, some rock to 320 

1**00000**1!!-l c 12.5", odor 

1**00000**1 I c I 
I **00000** I I c I 

1**00000**1 I c I 

I **00000** I I c I 

I **00000** I I c I 

I **00000** I I c I 

1**00000**1 I c I 

I**OOOOO**Il2-J C J<sandstone rock@ 15.0•-pulled sampler, drilled 8" 1 replaced sampler and continued)J 

I **00000** I I c I 
I 

I **00000** I I c I I 

I **00000** I I c I I 

I **00000** I I c I I 

I **00000** I I c I I 

I **00000** I I c I I 

19.5-22.9 Jl I I I -I I I I J J C J Clay, slightly silty, some laminations, soft, wet, sticky, weak odor, red brown ·-

Jlll/-111/l I c I 
Jlttt-ttlti I c I 
Jllll-111/l I c I 
JIIII-IIIIJ 1 c I 

JIIII-IIIIJ~l c I 
1111-1111 

LOGGED BY: wz:T. 

JsrzE AND TYPE OF BORING: 4• 114" HSA 



I'' 

PRECISION ENGINEERING, INC. 

PROJECT: RFI 

LOCATION: N. Hanway, Tank 453 LOG OF TEST BORINGS 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

95-018 

6951.5 

35.0 

LOGGED BY: WHK 

I I I s I DATE: 3-27-95 

I I s I A I STATIC WATER: 

I p I c I M I BORING ID: 0636 

-----1 L I A I p 1-----------------------~PA.,G,.E.._: -----=2'-------

I 

1 0 I L I L I MATERIAL CHARACTERISTICS 

DEPTH I T IE IE I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

23.6-24.8 1---***---1 I c ICHIBLB ~OR 
1---***---124 I C !shale, sandy, wet, grey green, slight odor, hard 

24.8-25.0 1---------1 I C !shale, red brown, hard, moist, no odor, some green laminations 

25.0-29.3 1---***---1~1 C !shale, sandy, fissle, green grey, no odor, moist, hard 

1---***---1 I c I 
1---···---1 I c I 
1---***---1 I c I 
1---***---1 I c I 
1---***---1 I c I 
1---***---1~1 c I 
1---***---1 I c I 

30.0-35.0 1---------11£_1 C ~~. blocky, red brown, moist, hard, slightly fissle 

TD 

1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 

!pull auger ll:OOa 

!backfill with montmorillonite clay and hydrate (13 sot bags) 

I 
I 
I 
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 B!: WZ! 

PID 

!p!?Dl 

30 

2.0 

2.0 

l.C 

l.C 



PROJECT: 

LOCATION: 

DEPTH 

o.o-4.6 

4.6-6.9 

6.9-8.7 

8.7-9.3 

9.3-12.0 

12.0-13.3 

13.3-16.7 

16.7-17.2 

17.2-19.1 

19.1-20.5 

20.5-25.0 

PRECISION ENGINEERING, INC. FILE f: 

RF'I 
ELEVATION: 

N. Manway, Tank 567 LOG OF' TEST BORINGS TOTAL DEPTH: 

LOGGED BYz 

I I I s I 
DATE: 

I I s I AI 
STATIC WATER: 

I 
p I c I Ml 

BORING ID: 

I L I AI p I 
PAGE: 

I 0 I Ll Ll MATERIAL CHARACTERISTICS 

I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

l!ll•u//fl I c !clay, sandy, coarse, gravelly, wet, soft, brown, no odor 

!tllu•tiii!.:.Ql c I 
111/•u///l I c I 

'"'***1111 I c I 
lll!•u/1/l I c I 

l///•u/1/l I c I 

lll/•u/1/l I c I 

1*********1 I C !Sand, red brown, coarse, loose, wet, rounded pebbles 

1·········1~1 c I 
1*********1 I c I 

1·········1 I c I 

!111---**11~1 C !clay, silty, very fine sandy, brown, soft, wet, hydrocarbon odor (old) 

!111---**11 I C !odor only below 7.5• 

1·········1 
J·····••*•l , ..•.....• , 

I C !clay, sandy, brown, soft, wet, odor 

I C !sand, fine, light grey, loose, moist, odor (old) 

I c I 
I c I 
I c I 

I**OOOO***Ili-1 C !Sand, very gravelly, moist, brown, some cobbles, dense, odor 

1·········1 
l·········t 
1*********1 

1*········1 
!·········! 

1111**•1111 

l••••oo•••l 
l••••oo•••l 

I c I 

I C !Sand, coarse, red brown, dense, moist, odor, some pebbles 

I c I 
I c I 
I c I 
I c I 

I C !clay, sandy, very wet, soft, brown-grey, odor, saturated (not water bearing) 

I C ~~' fine to coarse, some pebbles, odor, saturated water bearing 

I c I 

1---------ll!-1 C ICHINLE FORMATION 

1---------1 I C ~~. green to red brown, laminar bedding, blocky structure, hard, moist 

1---------1 

1---------1 

1---------1 

1---------1 

1---------1 

J C !shale, green, fissle to blocky, moist to wet, hard 

I c I 
I c I 
I c I 
I c I 

95-018 

6945.6 

40.0 

WHK 

3-22-95 

0637 

1 

PID 

!p!?l!!l 

o.o 

o.o 

4.0 

2.C 

s.c 

13.: 

10.: 

sc: 

2'" 

I 
LOGGED BY: JorZT, 

lsiZE AND TYPE OF BORING: 4•-1/4" HSA 



I 

PRECISION ENGINEERING, INC. 

PROJECT: RFI 

LOCATION: N. Hanway, Tank 567 LOG OF TEST BORINGS 

FILE I: 

ELEVATION: 

TOTAL DEPTH 1 

95-018 

6945.6 

40.0 

LOGGED BY: WHK 

I I s I DATE: 3-24-95 

I s I A I STATIC WATER: 

p I c I M I BORING ID: 0637 

L I A I p 1------------------------~PA~G::::Ec:.: _____ 2,__ ___ _ 

0 I L I L I MATERIAL CHARACTERISTICS 

DEPTH I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

1---------1 I C jcontinued from page 1 

1---------1~1 c I 

PID 

!pf'!l! 

25.0-30.0 1---------1~1 C ~~' green, some slightly grey banding, fissured, fissle, moist to wet, hard 2.C 

1---------1 I c I 
1---------1 I C I stop drilling 4:00p--wait for analysis 

1---------1 I C !additional sample required @ 5:20p 

1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------llQ_I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 
1---------1 I c I 

34.1-37.5 1----•••--11!-l C !shale, sandy, green, hard, moist, blocky, slightly laminar 

1----.. ·--1 I c I 
1----H·--1 I c I 
1----**·--1 I c I 

1----•**--1 I c I 
1----.. ·--1 I c I 

37.5-40.0 1****++***1 I C !Sandstone, green/yellow specs as limonite, jointed, weak carbonate cementation 

I C !some carbonate infilling in joints, moist, hard 

TD 

1****++***1 

1****++•••1 
1****++•••1 
1••••++•••1 

I c I 
I c I 
I c I 

!drilling stopped @ 5:50p 

!backfilled with bentonite @ 6:35p 

I 
I 
I 
I 
I 
I 
I 
I 
I 

0.: 

0.: 

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



DEPTH 

0.0-3.4 

3.4-4.0 

4.0-5.6 

5.6-11.3 

11.3-11.9 

11.9-12.1 

12.1-12.4 

12.4-13.3 

13.3-13.9 

13.9-14.8 

14.8-15.0 

15.0-15.9 

15.9-17.7 

17.7-18.8 

18.8-21.3 

21.3-23.7 

PRECISION ENGINEERING, INC. 

p 

L 

0 

I c ltime in 10:00a--PIP calibrated 0,54 hexane 

I C !clay, silty, some gravel in upper 6", wet, soft 

I 
I 
I 

C !clay, sandy, some odor, red brown, wet, soft 

!Sand, clayey, some odor, red brown, wet to moist, loose 

I 

!tll--••111 I C !clay, silty, sandy, blocky, red brown, firm, wet 

!ttt--••ttl~l c 1 

!llt--**111 1 c 1 

lllt--.. 111 I c I 
lllt--.. 111 I c I 
!llt--**111 I c I 
!llt--**111 I c I 
!ttt--••tt!~l c I 
!llt--.. tt! I c I 
!ttt--••tt!lQ_I c I 
!ttt--.. ttl I c I 
11/--H// 11 

1········•112 I c ,Sand, 

!tttttttttl 1 c 
!ttt---ttt!l3 1 c !clay, 

lttt••--ttl 1 c !clay, 

!ttt++ttttll4 1 c !clay, 

1···--····1 I c I Sand, 

firm, red brown, wet 

wet, loose, red brown, weak hydrocarbcn odor 

firm, red brown, wet, odor 

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

sandy, silty, soft, red brown, odor 

firm, some carbonate streaks, brown, wet 

loose, silty, red brown 

!111•••1111~1 C !clay, sandy, red brown, soft, wet, odor 

1***---***lli-1 C lsand, silty, moist, light brown, loose, strong hydrocarbon odor 

1·**---***1 I c I 
1···---···1 17 I c I 
!111---111! I C I Clay, silty, wet, light brown, soft, sand lens 1" 

1•••///•••1 I C lsand, clayey, moist, hydrocarbon odor, dense, brown, jar sample @ 20.0' 

l···ttt•••ll!_l c I 
l···ttt•••l I c I 
l···ttt•••llQ_I c I 

!111***1111 
1111•**1111 ,,,, ... ,,,, 

I c I 

I C !clay, sandy, wet, hydrocarbon odor, soft, brown to red brown 

I c I 
I c I 

!siZE AND TYPE OF BORING: 4•-1/4• HSA 

95-018 

6947.1 

45.0 

WIIK 

3-22-95 

None 

PIP 

(ppm) 

0 @ 1.8· 

0. 3 2.3• 

540 2.8• 

11000@ (.2• 

I 

1>1438 

I 
I 
I 
I 
I 
I 
1>108 

I 
I 

I 
S.5· i 

;. 5· : 

1300 @ :3.3' 

~50 --. 

LOGGED BY: WZI 



I, 

PROJECT: TANK 569 

LOCATION: Adjacent to South 

Hanway, 

I 
I 
I p 

Tank 569 

I I s I 
I s I A I 
I c I M I 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE 1: 95-018 

ELEVATION: 6947.1 

TOTAL DEPTH: 45.0 

LOGGED BY: wm: 
DATE: 3-22-95 

STATIC WATER: None 

BORING ID: 0638 ____ , 
L 

PAGE: 2 
I A I p 1---------------------------------------===------~--------

DEPTH 

23.7-24.8 

24.8-25.0 

25.0-28.3 

28.3-30.0 

30.0-30.5 

30.5-32.7 

32.7-36.1 

36.1-37.5 

37.5-40.0 

40.3 

43.5-44.5 

44.5-45.0 

TD 

I 
I 

0 

T 

ILILI MATERIAL CHARACTERISTICS 

I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

1•••11••••1 I C !Sand, slightly clayey in laminations, wet to moist, loose to moderately dense 

1•••//••••124 I C !slight odor (sweet) 

1•********1 I C Jsand, (sandstone rock 24.8•), moderately dense, light brown, moist 

1*********112_1 C !Sand, slightly gravelly below 27.5•, moderately dense, moist, slightly sweet 

I********* I J C Jhydrocarbon odor 

1·········1 I c I 
I ·········I I c I 
1·········1 I c I 
I ····oo··· I I c I 

l••••oo•••l28 I c I 

10000010001 I C !Gravel, some minor clay, sandstone gravel and cobble material, moist, dense 

loooootoool I C !mottled red brown, strong odor 

1111•••1111 I C !clay, sandy, firm, brown, wet, hydrocarbon odor 

lttt•••tttill_l c 1 
itll•••tlli 1 c 1 

C !clay, silty, some sandy zones as infilling in joints or cracks, wet, firm to 

Ivery firm, few pebbles; 33.3•-33.6•, breaks into blocky fragments@ silt seams 

lat random angles, weak hydrocarbon odor 

I 
c I 

I 

l•••ooo•••l1i-l c !sand, very gravelly, gravel to 1.5", subrounded, sandstone pieces as fragments 

l•••ooo•••l I C lblack staining to 37.0', moist 

illl/111111 I C !Top of CHIRLB PORMA7IOR 

itllll/1111~1 C !clay, mottled green blotches, shaley, (weathered in-situ?), moist to wet, hard 

ittttttttti 1 c 1 

ittttttttti 1 c 1 

//IIIII/I 

1---++----I!Q_I C !Grades to 

1---++----1 I C ~~' carbonate nodules, hard, red brown, moist to wet 

1---++----1 I c I 

1---++----1 I c I 

1---++----1!£_1 C !more carbonate @ 42.3•-42.6• 

1---++----1 I c 

1---***---1 C !shale, sandy, laminated, moist, green grey, hard, fissle 

1---------1 I C !shale, fissle, dry to moist, brown, hard, light green grey last 1.5" 

abandoned and backfilled with highyield montmorillonite clay (bentonite) 

lsrzE AND TYPE OF BORING: 4•-1/4" HSA 

I PID 

I <P?'> 

1 6o , 2s • 

I 
I 
I 
I 
I 
I 
15eo @ :;-;.o• 

11200 30.3•! 

I 
I 



PRECISION ENGINEERING, INC. 

PROJECT: Tank 569 

LOCATION: See Boring Plan LOG OF TEST BORINGS 

FILE f• 
ELEVATION• 

TOTAL DEPTH: 

DEPTH 

0.0-2.0 

2.0-3.8 

3.8-4.3 

4.3-4.8 

4.8-5.8 

5.8-7.0 

7.0-10.7 

10.7-12.6 

12.6-15.5 

15.5-21.9 

21.9-22.8 

22.8-25.0 

I I s I 

I s I AI 
p I c I Ml 
L I A I p I 
0 I L I Ll MATERIAL CHARACTERISTICS 

I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

ittoo•ooltl I c I clay, gravelly, sandy, wet, soft, red brown 

ittoo•ootti I c I 

C !clay, silty, soft carbonate nodules give blotchy appearance 

c I 

I C !clay, sandy, hydrocarbon odor, moist to wet, soft, red brown 

1•••---•••1~1 C ~~' fine, silty, red brown, loose, moist, roots 

itl/---1111~1 C !clay, silty, red brown, firm, root matter (1") and filaments, wet 

111---111 
1111••--111~1 C !clay, sandy to silty, hydrocarbon odor, wet, soft, red brown 

itll**--111 I c I 
illt**--111 1 c 1 
illt**--111 1 c 1 

itll**--111 1 c 1 

illt**--111 I c I 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

!clay, slightly silty, wet, red brown, firm, slight odor, 1" root at 12.6• 

I 
I 

I C !clay, sandy to very sandy, very slightly bedded, red brown, strong odor 

•••Ill••• I 
•••Ill••• I 
•••Ill••• I 
•••///••*1 
•••Ill••• I 
•••///•••1 
•••Ill••• I 
•••Ill••• I 
•••Ill••• I 

I c I 
I c I 
I c I 
I c I 

I c I~· 
I c jdense, 

I c I 
I c I 
I c I 
I c I 
I c I 
I c I 
I c I 

•••lll•••i.£.Q...I c I 
••+///•••1 I c I 
•••Ill••• I I c I 

I ••••••••• Ill._ I c !sand, 

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

moist, strong odor 

fine, loose, brown, moist-odor 

j C jsand, gravelly, light brown, sandstone gravel, dense, slightly laminar structure 

95-018 

6948.2 

60.0 

WHK 

3-20-95 

44.3 

0639 

1 

PID 

(ppm) 

>1438 

570 ' ,. 

480 ' 4.8• 

204 @ 7.5· 

330 ... 

142 

1220 :3· 

I>H38 :c· 

I 
I 

1>1438 :1. e 

1>1438 20' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

> ~ .( ~ ~ 

I 
L<><Z>ED BY: ~ 

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



PROJECT: Tank 569 

LOCATION: See Boring Plan 

s 
p c 
L A 

0 L 

DEPTH T E 

1***00****1 

l•••oo••••l~l 

25.0-27.4 1*"00000** 1~1 
1*"00000*"1 I 

I **00000** I I 

1**00000**1 I 

27.4-28.0 1·········1 
28.0-30.0 1***000***1~1 

l•••ooo•••l I 

s 
A 

M 

p 

L 

E 

c 
c 

c 

c 
c 

c 

c 

c 
c 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

MATERIAL CHARACTERISTICS 

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

!continued from page 1 

I 

FILE f: 
ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

!Sandstone cobble aaterial, sandy, sandstone is white with psolomoline staining 

!dense, strong hydrocarbon odor, free moisture condenses on sampler since 16' 

I 
I 

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

!Sand, gravelly, cobbly, sandstone cobbles are white and hard, conglomeratic @ 

129.7• 

95-018 

6948.2 

60.0 

wm:: 
3-20-95 

44.3 

0639 

2 

PID 

( PJ:m.l 

1>1438 26 .2j 

I l 
I l 
I 1 

I >H38 28. = l 
I j 

l•••ooo•••l I c !driller note -- 32' drills very soft, 30•-35• pull sampler, PID readings from 

!vapor range from 600-700 PID 

bore! l 

30.0-30.8 

30.8-32.8 

32.8-33.3 

33.3-33.9 

33.9-35.0 

35.1-38.3 

38.3-40.0 

40.0-42.4 

42.4-45.0 

45.0-50.0 

I 

l•••ooo•••l I c 
f•o•o•o•o•ll.Q_I c !conglomerate, fine to 1/4", hard 

l111•••111lll-l C !clay, sandy, red brown, soft, hydrocarbon odor, wet (not water bearing) 

lttt**•tttl 1 c 1 

C !sand, clayey, red brown, soft, wet, hydrocarbon odor 

lll/+11/1/ll!_l C !sharp contact with above 

llll+/11111 I C !clay, red, filaments of carbonate, hard, wet, no odor, sandstone cobble in clay 

lll/+11111135 I C !matrix (geology note--not formation--eroded and redeposited from above) 

l•••ooo•••l I C !sand, gravelly, hydrocarbon odor, dense, sandstone and silicaceous rock, gravel 

1***000***1~1 C !rounded to subrounded--80\ is 1", weakly water bearing 

I ···ooo··· I I c I 
1***000***112-l C !pull sampler 35•-40'--PID reading 800-1100 water on top head of sampler when 

I * * *000* * * I I C I withdrawn from hole 

1---------1 
1---------1 

c I CHIHLE FORMATION 

C !shale, clayey, weathered in-situ, hard, blocky, green band 2" @ 39.5, red brown, 

moist 

1---------I!Q_I C !shale, wet (saturated), does not appear water bearing, soft red brown, fine blocky 

1---------1 I c I 
1---------1 I c I 
1---------1 I c I 

1---------1 

1---------1 

I 
I 

1---------1 I 
1---------I.!LI 

C lshale, hard, red brown, some green grey mottling, fine blocky, moist 

c I 
C ldrilling stopped @ 3:30p, sample downhole fluid @ 4:0Dp, shows hydrocarbon layer 

C IPID reading - BOD, headspace reading of fluid - 1200 

1---------1~1 C lshale, fissle, red brown, redder when dry, green grey reduction zones of 10' 

1---------1 I C lin intervals of 3•, green grey from 46.8•-48.0•, dry 

ISIZE AND TYPE OF BORING: 4•-1/4• HSA 

I>H38 f 30' 

I 

7 30 39 ~ :! 

:; '0 ;e. e 

11~ 00 f 4.J. 5 

I 

I 

I 

::' _, ,.,. ! '~. '0 

j::~:I<S.': 

I 



PROJECT: Tank 569 

LOCATION: See Boring Plan 

I I I s I 
I I s I A I 
I p I c I M I 

PRECISION ENGINEERING, INC. 

LOG OF TEST BORINGS 

FILE #: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

95-018 

6948.2 

60.0 

WHK 

3-20-95 

44.3 

0639 

PAGE: 3 

---------1 L I A I p '----------------------------------------~~------~--------

DEPTH 

TO (day 1) 

Begin day 2 

50.0-55.0 

55.0-57.2 

57.2-58.0 

1 ° I L I L I MATERIAL CHARACTERISTICS 

(MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) I T I E I E I 
1---------1 I !continued f_rom page 2 

1---------1!1_1 I 

1---------1 I I 
1---------1 I I 
1---------1 I I 
1---------1 I I 
1---------1 I I 

1---------1 
1---------1 

1---------1 
1---------1 
1---------1 

1---------1 
1---------1 
1---------1 

1---------1 

!·········! 
1·········1 
1·········1 

1=========1 

!hole allowed to remain open 1 hr--it is believed product flows down hole 

land contaminates soil between sample intervals. -- suspect zone 35•-38' 

I 
!ream hole to 13" with little difficulty to 50• set 10" PVC casing--slip coupled 

land screw set, hole remained open to 48•, set casing easily to 50•, plug inside 

!of casing with 50# - 1/2" bentonite pellets, hydrate pellets 

!set 1" tremmie tube with some difficulty as hole was beginning to swell closed 

I 
!grout outside annulus with 8-94# bags cement, 50# high yield bentonite, approx 100 

!gallons of fresh water 

I 
!finish clean up 10:00p 

I 
!begin drilling through casing 03-21-95 @ 12:10p 

12• of product measured on water placed inside casing 03-20-95, light phase amber 

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

I 
15• of plug in bottom of casing, upper 3' bentonite pellets lost bottom •soup•--

lappears to be free of product however 

!drilled 4' with continuous sampler, encountered refusal @ 54• with continuous 

!sampler, pulled sampler and drilled to 55' 

~~~Shale, fissle, hard, red brown, dry to moist, no odor, some siltstone lenses, very 

I !difficult to auger drill with continuous sampler, dry @ 55• 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

~~~sandstone, dry, hard, red brown 

I I 
I I 

I22_1Shale and Siltstone, red brown, hard, dry 

PID 

(ppa:J 

317 f 4L5 f 

0.: 

L<Y'hED BY: w= 

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



I: 

PRECISION ENGINEERING, INC. 

PROJECT: Tank 569 

LOCATION: See Boring Plan LOG OF TEST BORINGS 

FILE lz 
ELEVATION: 

TOTAL DEPTH: 

95-018 

6948.2 

60.0 

DEPTH 

58.0-58.6 

58.6-59.5 

59.5-60.0 

TD 

LOGGED BY: WHK 

I I s I DATE: 3-21-95 

I s I A I STATIC WATER: 44.3 

p I c I M I BORING ID: 0639 

L I A I p I PAGE: 4 

0 I L I L I MATERIAL CHARACTERISTICS PID 

T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) (ppm) 

1•••••••••158 I !Sandstone, hard, white to light grey, water bearing 

1••-----••1 I I Sandstone and Shale, interbedded, water bearing 

1•••••••••1 I !sandstone, white to light green grey, water bearing, very hard, sample may be 12 

1•••••••••!60 I !slightly contaminated with clay fines from drilling 

I I I !stop drilling 5:10P 

I I !sample method--2• split spoon sampler driven 

I I !water level@ 5:20p---44.24', water appears to be filling casing rapidly 

I I !decision made to grout immediately. Drilling believed to penetrate water bearing 

I I !sandstone member of the Chinle (Sonsela). 

I I !stabilized water elevation not determined. 

I I !grout to surface, clean up, finish--7:30p 

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 I 
I I I 
I I 
I I 
I I 
I 
I 
I 
I 

LOGGED BY: WF.7 

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



PROJECT: 

LOCATION: 

DEPTH 

0.0-0.9 

0.9-3.1 

3.1-4.0 

4.0-5.0 

5.0-8.5 

8.5-8.7 

8.7-11.0 

11.0-13.9 

13.9-14.7 

14.7-15.2 

15.2-17.4 

17.4-18.4 

18.4-20.0 

20.0-21.3 

21.3-25.0 

PRECISION ENGINEERING, INC. FILE 1: 

RFI ELEVATION: 

Marketing Tank 3 LOG OF TEST BORINGS TOTAL DEPTH: 

s 
p c 

L A 

0 L 

T E 

s I 
A I 
M I 
p I 
L I 
E I 
c jstart 

c ,Sand, 

MATERIAL CHARACTERISTICS 

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

9:15a PID calibrated with span gas 61 

silty, red brown, moist, loose 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

c jclay, silty, stiff, wet, red brown, odor, some carbonate filaments and scattered 

C !carbonate nodules 

1•••000•••1~1 C jsand, gravelly, red brown, loose, some gravel to 1.5", moist, hydrocarbon odor 

1···---/••1 
1*'**---/••1 

1···---/••1 
1*'**---/ul 

1•••---***1 

C lclay, gravelly, some sand, red brown, wet, stiff, weak hydrocarbon odor 

C jclay, red brown, stiff, wet, some carbonate filaments and occasional carbonate 

C !nodules, slightly blocky (fine), odor 

c I 
c I 
c I 
c I 

c (sand, clayey, loose, red brown, moist, odor 

c jclay, silty, red brown, stiff, carbonate filaments and nodules, blocky (fine) 

C jslightly fissured, hydrocarbon odor 

c I 

c ,Sand, 
c I 
c I 
c I 
c I 

c ,Sand, 
c I clay, 

c ,Sand, 
c I brown 

c I 
c I 

silt, clay interbeds to 1" each, red brown, wet, odor, soft/loose 

fine, slightly clayey, red brown/purple, saturated, odor, loose 

sandy in streaks, soft, purple/red brown, wet, odor 

clay~y, water bearing, soft, hydrocarbon odor, laminar banding 

to red brown 

c jsand, fine, silty, water bearing, loose, red brown 

95-018 

6944.0 

30.0 

WHK 

3-24-95 

15.2 

0641 

1 

PID 

(ppa.) 

15 

280 

300 

150 

5C 

22C 

30C 

30: 

20: 

15: 

2 .• 

1*'*•--11*'*1 
1·**--t ; .. I 

c jsand, silt, clay interbedded, soft/loose, odor, wet, (not water bearing), red brown! 1.: 

c I I 

1•••••••••1~1 C jsand, fine/medium, laminar, water bearing, loose, red brown 

1·········1 I c I 

1111--••111 
1111--••111 
1111--••111 

C !clay, silt, sand, interbedded, mainly clay, sand/silt in <1" bands, and are 

C jindividually laminar banded, brown to red brown overall, not water bearing 

C I no odor 

LOGGED BY: "='-r 

c.: 

L.: 

!SIZE AND TYPE OF BORING: 4•-1/4" ESA 



PRECISION ENGINEERING, INC. 

PROJECT: RFI 

LOCATION: Marketing Tank 3 LOG OF TEST BORINGS 

I I s I 
I s I A I 
I p c I Ml 

I L AlP I 
I 0 Ll L I MATERIAL CHARACTERISTICS 

DEPTH I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

1111--.. lll I c !continued from page 1 

1111--••111~1 c I 

FILE t: 

ELEVATION: 

TOTAL DEPTH: 

LOGGED BY: 

DATE: 

STATIC WATER: 

BORING ID: 

PAGE: 

95-018 

6944.0 

30.0 

WHK 

3-24-95 

15.2 

0641 

2 

PID 

CpP"'! 

25.0-28.1 lclay, silty, wet (not water bearing), brawn, stiff to firm, no odor 0.0 

28.1-28.5 

28.5-30.0 

TD 

c I 
c I 

I 
c I 

sandy, wet, brown, no odor, stiff 

I c lclay, 

I c I 
sandy, sand seam 1•, water bearing, brown, stiff 

I c I 

stop drilling for sample analysis @ 10:15a 

leave auger in hole 

lab analysis OK--abandon hole with bentonite @ 2:45p 

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

0.0 

0.0 

L()(Z; ED B '! : HT! 



PRECISION ENGINEERING, INC. FILE f: 
PROJECT: Tank 569 

LOCATION: See Boring Plan LOG OF TEST BORINGS 

ELEVATION: 

TOTAL DEPTH: 

95-018 

6947.9 

39.0 

DEPTH 

0.0-1.3 

1. 3-2.5 

2.5-4.0 

4.0-4.6 

4.6-5.4 

5.4-8.2 

8.2-8.9 

8.9-10.0 

10.0-11.3 

11.3-12.0 

12.0-12.9 

12.9-14.0 

14.0-15.2 

15.2-16.7 

16.7-17.9 

17.9-21.2 

21.2-22.2 

22.2-23.8 

.,1zE AND TYPE 

LOGGED BY: WHK 

I I I s I DATE: 3-22-95 

I I s I A I STATIC WATER: 28.3 

I p I c I M I BORING ID: 0642 

I L I AI P ~----------------------------------------------------~P~AG~E~•~--------~1 __________ _ 

I 0 I L I L I MATERIAL CHARACTERISTICS 

I T I E I E I (MOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

l!!--••1111 I C lclay, silty, sandy, brown, wet, soft 

I c lclay, some carbonate nodules, wet, firm, brown with white nodules 

I C jclay, sandy, silty, soft, brown, wet 

I c I 

lsand, clayey, silty, looae, brown, wet 

lclay, slightly silty, wet, soft, brown 

C lclay, sandy, silty, wet, soft, brown, fine sands and silts in interbeds 1/2"-1" 

c I 
c I 

I 

C lclay, firm, brown, wet 

jclay, fine sandy, silty, very little sand, soft, wet, in interbeds 1/2"-1" 

!clay, wet, soft, brown 

I 

1****11•••1~1 C ~~. fine, slightly clayey, wet, loose, dark grey, black 

lclay, silty, firm, wet, brown 

jSand, fine, some minor clay, moist, moderately dense 

I 

I ***I I I••• I I C I sand, clayey, wet, looae, brown 

1111••--111 I C lclay, sandy, silty, 1/2"-1" bedding, wet, soft 

lttt··--t!l!l_l c 1 
111**--11 
1••111--••1~1 C !Sand, very clayey, silty, bedding and laminations as above, wet, loose/soft 

1••///--••1 I C lno odor, brown 

1••111--•·1 I c I 
l**ttl--··1 I c I 
I••///--•·I£Q_I c 1 

l!!l•••l!!l~l c I clay, 

1*********1~1 c I sand, 
I ............ I I c I 

sandy, 

fine, 

fine, soft, wet, brown 

dense, moiat, light brown to white 

PID 

(ppm) 

500 ' 0.3· 

44 @ (.4' 

4 t 6.3· 

33 @ 5.7• 

6 @ 12.6• 

2 @ H. 7· 

LOGGED BY: wZ!': 

OF BORING: 4•-1/4" HSA 



PROJECT: 

LOCATION: 

DEPTH 

23.8-26.1 

26.1-26.3 

26.3-27.8 

27.8-28.1 

28.1-31.1 

31.1-32.9 

32.9-36.0 

36.0-37.1 

37.1-39.0 

39.0 

TD 

PRECISION ENGINEERING, INC. FILE #: 

Tank 569 ELEVATION: 

See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 

LOGGED BY: 

s I DATE: 

s 

p c 
L A 

0 L 

T E 

I ··ooo····I£LI 
l••ooo••••l I 
1'*'*000****1~1 

l•••ooo•••l 

I •••OO••••Jn_J 
l•••oo••••l I 
l···oo····J I 
f•••oo••••l I 
l•••oo••••J.!Q_f 

A 

K 

p 

L 

E 

c 
c 
c 

I STATIC WATER: 

I BORING ID: 

I PAGE: 

I MATERIAL CHARACTERISTICS 

I (KOISTURE,CONDITION,COLOR,GRAINSIZE,ETC.) 

ISand, very gravelly, dense, light brown, moist, subrounded to rounded gravel 

lno odor 

I 

C ISand, fine gravelly, moist, dense, light brown to white 

C )Sand, medium to coarse, some gravel, dense, moist, strong odor, multicolored 

c I 
c I 
c I 
c I 

I ***00**** 111_1 C I Sand as above--saturated with hydrocarbon product and water 

l···oo····l I c I 

l•••ooo••• I c J~, very gravelly, very dense, strong, hydrocarbon odor, does not appear 

l•••ooo•••)!!_) c 
l•••ooo•••l 
I•*•OOO•·•I 
I•••OOO•••I 

I c 
I c 
I c 

I•••OOO••·I~I c 

!saturated, 

I 
I 
I 
I 

angular sandstone pieces, some subrounded, wet 

loooo••oool~l C !Gravel, cobbly, sandstone blocks, water bearing, hard, brown 

1---------112_1 C !Top of CHIRLE FORMATION 

1---------1 I C !shale, red brown, hard, shows some green grey banding, (green grey @ 38.4-38.9) 

1---------1 I C !green grey appears more sandy in general, fine blocky, damp to dry. 

1---------1 I c I 

95-018 

6947.9 

39.0 

WHK 

3-22-95 

28.3 

0642 

2 

PID 

(ppm) 

27 @ 25.0• 

17.6 @ 27.8. 

1>108@ 31.5' 

I 
I 
I 
I 
I 
19.5 @ 35.J• 

o.: ~;.:. 

lpull auger, temporary hole covered pending decision on whether to continue 

lor abandon hole 

drilling I 

!clean up and decon 5:45p 

150# TR30 1/2 pellets added 5:30p 

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

I (montmorillonite clay) and cement grout 03-23-95 AM. water level 28.3• 03-23-95 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

Ml 
I 
I 
I 
I 
I 
I 
I 
I 

LOGGED BY: WE:' 

~E 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 migration 
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, if 
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, 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 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 is 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 is 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\REPORT2] 



Recommendations: 

Several options exist for remediation or clean-up activities at 
SWMU #6 (Leaded Gasoline Tanks), a few of which are listed below: 

1) Free Product Removal 
2) Vapor Extraction 
3) Bio Venting 
4) Air Sparging 
5) Collection Basins 

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 Oil 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: 

1) Free Product Removal 
2) Vapor Extraction 
3) Bio Venting 
4) Air Sparging 
5) Collection Basins 

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 Oil 
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 • TESTING LABORATORY 

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

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, 

April 19, 1995 

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 cf 

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 • P.O. BOX 422 • LAS CRUCES, NM 88004 



Tank 569 Investigation 
File No. 95-018 

April 19, 1995 

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. 

William H. Kingsley, P.E. 

- 2 -
Precision Engineering, Inc. 



GEOTECHNICAL • MATERIALS • TESTING LABORATORY 

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

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

July 20, 1995 

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 • P.O. BOX 422 • LAS CRUCES, NM 88004 



RFI Drilling and Sampling Activities 
File No. 95-018 

July 20, 1995 

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. 

William H. Kings 

- 2 -
Precision Engineering, Inc. 


