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"4, 87301 

:^2, 1993 

REFINING C O . 

Route 3, Box 7 
Gallup, New Mexico 

505 
722-3833 

Ed Horst 
Program Manager 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
525 Camino de Los Marques 
Santa Pe, New Mexico 87502 

Re: Annual Groundwater Event - Ap r i l 28, 1993 

Dear Mr. Horst: 

Pursuant to Attachment G. "Groundwater Monitoring Plan", Part 2.G. 
of Giant's Part B Permit (NMD000333211), Giant Refining Company -
Ciniza i s n o t i f y i n g your o f f i c e of s i g n i f i c a n t s t a t i s t i c a l increase 
i n the indicator parameters (pH) i n monitor wells MW-1 and MW-2. 
Using the tolerance i n t e r v a l method, three shallow monitor wells, 
SMW-3, SMW-4, and SMW-6, exceeded the tolerance l i m i t for chromium, 
when compared to Background Data. A l l three SMW wells (SMW-3, 4, 
6) showed a decrease i n chromium levels for t h i s sampling event. 
Ad d i t i o n a l l y , a duplicate sample of SMW-4, labeled SMW-4D, did not 
exceed the tolerance l i m i t . 

As t h i s s i t u a t i o n i s much l i k e previous sampling events and has 
been addressed before (see attached l e t t e r ) Giant requests that the 
"Compliance Monitoring Program" referenced i n Attachment G.,3. not 
be implemented at t h i s time pending modification of Giant's permit. 

A l l relevant data concerning the spring sampling event i s attached 
for your information. 

I f you require additional information, please contact me at 
(505) 722-0227. 

Sincerely, 

Lynn Shelton 
Environmental Assistant 
Giant Refining Company - Ciniza 

TLS:sp 
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REFINING C O . 

Route 3, Box 7 
Gallup, New Mexico 
87301 

505 
722-3833 

June 22, 1993 

Ed Horst 
Program Manager 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
525 Camino de Los Marques 
Santa Fe, New Mexico 87502 

Re: Annual Groundwater Event - Apr i l 28, 1993 

Dear Mr. Horst: 

Pursuant to Attachment G. "Groundwater Monitoring Plan", Part 2.G. 
of Giant's Part B Permit (NMD000333211), Giant Refining Company -
Ciniza i s n o t i f y i n g your o f f i c e of s i g n i f i c a n t s t a t i s t i c a l increase 
i n the indicator parameters (pH) i n monitor wells MW-1 and MW-2. 
Using the tolerance i n t e r v a l method, three shallow monitor wells, 
SMW-3, SMW-4, and SMW-6, exceeded the tolerance l i m i t for chromium, 
when compared to Background Data. A l l three SMW wells (SMW-3, 4, 
6) showed a decrease i n chromium levels for t h i s sampling event. 
Ad d i t i o n a l l y , a duplicate sample of SMW-4, labeled SMW-4D, did not 
exceed the tolerance l i m i t . 

As t h i s s i t u a t i o n i s much l i k e previous sampling events and has 
been addressed before (see attached l e t t e r ) Giant requests that the 
"Compliance Monitoring Program" referenced i n Attachment G.,3. not 
be implemented at t h i s time pending modification of Giant's permit. 

A l l relevant data concerning the spring sampling event i s attached 
for your information. 

I f you require additional information, please contact me at 
(505) 722-0227. 

Sincerely, 

Lynn Shelton 
Environmental Assistant 
Giant Refining Company - Ciniza 

TLS:sp 



cc: Zeke Sherman, Environmental Manager 
Giant Refining Company 

Kim Bullerdick, Corporate Counsel 
Giant Industries Arizona, Inc. 

Roger Anderson, NMOCD 
Santa Fe, New Mexico 

Denny Foust, NMOCD 
Aztec, New Mexico 



zzzzza INDUSTRIES, INC. 

January 22, 1992 Route 3, Box 7 
Gallup, New Mexico 
87301 

Mr. Edward Horst 
RCRA Program Manager 
Hazardous and Radioactive Bureau 
New Mexico Environment Department 
IMit^l^Francis D r l v e ' ^ ^ ^ - ' ' • •• 
S a i S ^ - ' New Mexico 87502 

RE: Notice of Noncompliance, NMD 000333211 

Dear Mr. Horst: 

This is a written follow up notification ccmcerning a noncompliance with Giant 
Refining Company' s Hazardous Waste Facility Permit. On January 13th, I contacted 
Mr. Steve Alexander of vypuu|fstaff to inforin|him of a potential noncompliance with 
certain reporting provisions of the groundwater;monitoring sections of Giant's 
RCRA permit. Mr. Alexander asked that I formally report these circumstances in 
a letter to the Bureaur The following is Giant's discussion and recommendations 
concerning the ncaicompl iance. 

On January 13th, 1993, Giant Refining Company completed and reviewed its Annual 
Groundwater Report for 1992. The submission of this report is one of the permit 
groundwater monitoring program requirements (Attachment G, Section 2 (L)). 

During this internal review i t was determined that certain recjuirements of the 
detection monitoring program had unintentionally been left undone. 

In Attachment G, Part 2, there are requirements to perf orm statistical analysis 
on detection monitoring data for the point of compliance and early detection 
monitoring wells. The analysis and certain notifications td the Director are to 
be performed within specified time frames (45 days for the statistical analysis, 
7 days to notify the Director of a significant change). 

The statistical analysis for the point of compliance wells were performed within 
the specified time frame for both the Spring and Fall, 1992, monitoring events. 
The notifications to the Director of statistically significant changes for these 
monitoring events were not made as required. The statistical analysis and 
notifications concerning the early detection monitoring wells have also not been 
performed as required. This oversight was due to the confusing circumstances 
surrounding the groundwater monitoring program in the permit. 

There are at least two occasions in the recent past where indicator parameters 
have given false-positive indications of a statistically significant change. The 
refinery responded by initiating the required assessment program. The result on 
each occasion was that the Bureau and Giant determined that there had been no 
impact to groundwater and that the statistical analysis had, indeed, given false-
positives. 

This led Giant and the Bureau to decide that the Permit's groundwater detection 
program needed to be modified so as to minimize false-positives. Giant and the 
Bureau discussed this much last April when we met to work out several pending 
permit modifications and an outstanding issue of possible beneath the treatment 
zone contamination. 



Notice of Noncompliance, NMD 000333211 
Page 2 

Atthat meeting, Giant agreed in principle to modify the groundwater detection 
monitoring program. Giant wanted to adopt an alternative statistical test that 
would minimize false-positives. The Bureau wanted to replace the statistical 
methods and indicator-parameters with a list of GC/MS purgeable organics (i.e. 
Appendix IX) and Maximum'Concentration 'Ldmts (MCL'S). •* 

Giant land the Bureau went into that meetffig]'tfiinking t±atvwê lrould, in the very1 

neara future, modify?various parts of;4theppermit includingathe groundwater 
detection program. And in modifying thê  g|rcundwater detectionlprogram, we would 
eliminate a very costly and time consuming/p̂ ĉ jlem for both; thelBureau and Giant. 
What actually resulted from the meeting wasfawjoint decisiomto.sfirst resolve the 
issue of possible beneath the treatment zone contamination. 

Invtaking this course, we would determine if the land treatment.unit was going 
to remain in operation. If not, all of the planned modifications to the permit 
would not be necessary. .-, 

We concluded the meeting thinking that we would know the fate of the treatment 
unit in the near future and that there would be several imminent changes to the 
RCRA permit. These circumstances led us to deemphasize the current statistical 
method which was about to be replaced by , a new method. It was not until our 
internal review of the 1992 Annual Groundwater Report that we realized that the 
required statistical analysis and notification had not been done. 

We are attaching part of the required statistical analysis. It will indicate 
some statistically significant changes which we think are false-positives. We 
will forward the rest of the statistics as soon as they are completed. We will 
initiate the assessment program as the permit requires us to if the Bureau agrees 
that this is what should be done. 

What we would prefer to do is to carrmence the permit modifications so that we can 
effectively and finally resolve this issue. 

Respectfully yours, 

e Sherman 
Environmental Manager 
Ciniza Refinery 
Giant industries, Inc. 

cc: Mr. John Stokes 
Mr. Kim Bullerdick 
Mr. Lynn Shelton 



GIANT REFINING COMPANY - CINIZA 

ANNUAL GROUNDWATER MEASUREMENT - 1993 

Depth to Casing Groundwater 
Well No. Date Water Elevation Elevation 

MW-1 04-28-93 5.00 6878.52 6873.52 

MW-2 04-28-93 8.22 6880.84 6872.62 

MW-4 04-28-93 5.97 6882.54 6876.57 

MW-5 04-28-03 11.81 6883.32 6871.51 

OW-11 04-28-93 18.01 6923.89 6905.88 

SMW-3 04-28-93 38.32 6884.56 6846.24 

SMW-4 04-28-93 31.24 6880.08 6848.84 

SMW-6 04-28-93 31.00 6878.02 6847.02 

SMW-6 04-28-93 31.81 6880.71 6848.90 

OW-1 04-28-93 0.0 6868.0 6868.00 

OW-2 04-28-93 28.64 6871.0 6842.36 

OW-3 04-28-93 31.15 6876.0 6844.85 



Calculation Sheet for Semi-Annual Evaluation 
of Indicator Parameters 

Print Your Name: Lynn Shelton 

Facility Name: GIANT CINIZA 

Date: Spring, 93 

Well Number: MW-1 

Telephone:(505) 722-0227 

EPA ID #: NMD000333211 - 2 

Parameter:: pH 

Up or Downgradient: : DOWN 

Please list the values calculated for the background parameters 
on the Background Indicator Parameter Calculation Sheet: 

X(b)= 8.51 S(b)2= 0.015 t(b)= 2.947] 
W(b)~ 0.000937 ^lllllliillll 16 

Please list the current values for this monitoring well. 

Total 1 

Value 

8.84 

8.81 

8.8 

8.8 

35.25 Total 2 

Mean value X(m) 8.8125 
Variance S(m)2 0.003366 

(Value - X(m))2 

0.005625 

0.002025 

0.001225 

0.001225 

0.0101 

t(m)_ 5.841 
W(m)j 0.000841 

7.171616 

t(c)= 4.316058 

If t(*) absolute is less than t(c) 
there has not been an increase 
in the value 

Signature 



Calculation Sheet for Semi-Annual Evaluation 
of Indicator Parameters 

Print Your Name: Lynn Shelton 

Facility Name: GIANT CINIZA 

Date: Spring, 93 

Well Number: MW-2 

Telephone:(505) 722-0227 

EPA ID #: NMD000333211-2 

Parameter:: pH 

Up or Downgradient: : DOWN 

Please list the values calculated for the background parameters 
on the Background Indicator Parameter Calculation Sheet: 

X(b}= 8.51 S(b)2= 0.015 t(b)= 2.947 
W(b)« 0.000937 n(b)«. 16 

Please list the current values for this monitoring well. 

Value 

8.79 

8.8 

8.83 

8.8 

(Value - X(m))2 

0.000625 

0.001225 

0.004225 

0.001225 

Total 1 35.22 Total 2 0.0073 

Mean value X(m) 8.805 t(m)= 5.841 
Variance S(m)2 0.002433 ..._W(m) = 0.000608 

7.503099 

t(c)= 4.085878 

If t(*) absolute is less than t(c) 
there has not been an increase 
in the value 



Calculation Sheet for Semi-Annual Evaluation 
of Indicator Parameters 

Print Your Name: Lynn Shelton 

Facility Name: GIANT CINIZA 

Date: Spring, 93 

Well Number: MW-4 

Telephone:(505) 722-0227 

EPA ID #: NMD000333211 - 2 

Parameter:: pH 

Up or Downgradient: UP 

Please list the values calculated for the background parameters 
on the Background Indicator Parameter Calculation Sheet: 

X(b)= 8.51 S(b)2= 0.015 • t(b)= 2.947 
W{b)= 0.000937 n(b)» 16 

Please list the current values for this monitoring well. 

Total 1 

Value 

8.44 

8.42 

8.49 

8.48 

33.83 Total 2 

Mean value X(m) 8.4575 
Variance S(m)2 0.127166 

(Value - X(m))2 

0.105625 

0.119025 

0.075625 

0.081225 

0.3815 

l(m).= 5.841 
W(m)= 0.031791 

• t o - -0.29019 

t(c)= 5.758103 

If t(*) absolute is less than t(c) 
there has not been an increase 
in the value 

Sign ature 



Calculation Sheet for Semi-Annual Evaluation 
of Indicator Parameters 

Print Your Name: Lynn Shelton 

Facility Name: GIANT CINIZA 

Date: Spring, 93 

Well Number: MW-5 

Telephone:(505) 722-0227 

EPA ID # : NMD000333211 - 2 

Parameter:: pH 

Up or Downgradient: : DOWN 

Please list the values calculated for the background parameters 
on the Background Indicator Parameter Calculation Sheet: 

X(b)= 8.51 S(b)2= 0.015 t(b) = 2.947 
< W(b)~ 0.000937 n(b)« 16 

Please list the current values for this monitoring well. 

Value 

8.82 

8.72 

8.82 

8.95 

(Value - X(m))2 

0.003025 

0.002025 

0.003025 

0.034225 

Total 1 35.31 Total 2 0.0423 

Mean value X(m) 8.8275 _ t(m)= 5.841 
Variance S(m)2 0.0141 W(m) = 0.003525 

_ * ( * ) = 4.752855 

t (c)= 5.233016 

If t(*) absolute is less than t(c) 
there has not been an increase 
in the value 



Calculation Sheet for Semi-Annual Evaluation 
of Indicator Parameters 

Print Your Name: Lynn Shelton 

Facility Name: GIANT CINIZA 

Date: Spring 93 

Well Number: MW-1 

Telephone:(505) 722-0227 

EPA ID #: NMD000333211 - 2 

Parameter:: SPEC. COND. 

Up or Downgradient: : DOWN 

Please list the values calculated for the background parameters 
on the Background Indicator Parameter Calculation Sheet: 

X(b}= 984 S(b)2= 1487 t(b)= 2.602 
W(b)- 92.9375 n(b)« 16 

Please list the current values for this monitoring well. 

Total 1 

Value 

1110 

1160 

1150 

1150 

(Value - X(m))2 

4570 Total 2 

Mean value X(m) 1142.5 
Variance S(m)2 5700 

900 

6400 

4900 

4900 

17100 

t(m)= 4.541 
W(m)= 1425 

4.068200 If t(*) is negative there has not 
been an increase in the value 

t(c)= 4.422282 

Signature 



Calculation Sheet for Semi-Annual Evaluation 
of Indicator Parameters 

Print Your Name: Lynn Shelton 

Facility Name: GIANT CINIZA 

Date: Spring 93 

Well Number: MW-2 

Telephone:(505) 722-0227 

EPA ID #: NMD000333211-2 

Parameter:: SPEC. COND. 

Up or Downgradient: : DOWN 

Please list the values calculated for the background parameters 
on the Background Indicator Parameter Calculation Sheet: 

X(b>= 984 S(b)2= 1487 t(b)= 2.602 
W(b)= 92.9375 n(b)= 16 

Please list the current values for this monitoring well. 

Value (Value - X(m))2 

1 ' " 1150 

1160 

1180 

1170 « 

4900 

6400 

10000 

8100 

Total 1 4660 mmmmm 29400 

Mean value X(m) 1165 t(m)= 4.541 
Variance S(m)2 9800 W(m) = 2450 

t(*) = 3.589308 

4.470134 

If t(*) is negative there has not 
been an increase in the value 

Signature 



Calculation Sheet for Semi-Annual Evaluation 
of Indicator Parameters 

Print Your Name: Lynn Shelton 

Facility Name: GIANT CINIZA 

Date: Spring 93 

Well Number: MW-4 

Telephone:(505) 722-0227 

EPA ID #: NMD000333211 - 2 

Parameter:: SPEC. COND. 

Up or Downgradient: UP 

Please list the values calculated for the background parameters 
on the Background Indicator Parameter CaSculation Sheet: 

X(b)= 984 S(b)2= 1487 t(b)= 2.602 
W{b)= 92.9375 n(b)« 16 

Please list the current values for this monitoring well. 

Value (Value - X(m))2 

1 ' " 

Total 1 

1240 

1200 

1200 

1200 

4840 Total 2 

Mean value X(m) 1210 
Variance S(m)2 22933.33 

25600 

14400 

14400 

14400 

68800 

t ( m ) - 4.541 
W(m)= 5733.333 

111 j 2.960827 

m It ; 4.510070 

If t(*) is negative there has not 
been an increase in the value 

Signature 



Calculation Sheet for Semi-Annual Evaluation 
of Indicator Parameters 

Print Your Name: Lynn Shelton 

Facility Name: GIANT CINIZA 

Date: Spring 93 

Well Number: MW-5 

Telephone;(505) 722-0227 

EPA ID #: NMD000333211-2 

Parameter:: SPEC. COND. 

Up or Downgradient: : DOWN 

Please list the values calculated for the background parameters 
on the Background Indicator Parameter Calculation Sheet: 

X(b}= 984 S(b}2= 1487 t(b)= 2.602 
W(b)= 92.9375 n(b)= 16 

Please list the current values for this monitoring well. 

Value (Value - X(m))2 

1 " ' 

Total 1 

1090 

1140 

1140 

1170 

4540 Total 2 

Mean value X(m) 1135 
Variance S(m)2 5133.333 

100 

3600 

3600 

8100 

15400 

t(ml 
W(m) 

4.541 
1283.333 

t(*)= 4.070286 

mmmm 4.410062 

If t(*) is negative there has not 
been an increase in the value 

Signature 



TOLERANCE INTERVAL 

1933 

LEAD 

SMW-3 mrnmm O ~ M I ¥ F M S D ^ 0.0017 

DATE RESULT TOL LIMIT UNITS 
4-93 0.0025 * 0.0C6 ppm Does not •exceed the tolerance limit. 

SMW immw>: 0.0018 mm®&# 0.0016 
DATE RESULT TOL LIMIT UNITS 
4-93 0.0025 * 0.005 ppm Does not exceed the tolerance limit. 

SMW-5 ME*K> 0.0015|;:;:̂ :":::-:;:3SDEi 0.0017 

DATE RESULT TOL LIMIT UNITS 
4-93 0.0025 0.0C6 ppm Does not exceed the tolerance limit. 

SMW-6 0.0015 0.0017 

DATE RESULT TOL LIMIT UNITS 
4-93 0.0025 0.005 ppm Does not exceed the tolerance limit. 

* 1 ?o 1/2 of Reporting Limit. 



SMW - 3 

CHROME 

0.003 i:;:;x;m;SD;^ 0.004 

DATE RESULT 
4 - 9 2 0.012 

TOL LIMIT! UNITS 
0.011 j ppm Exceeds the tolerance limit by 9.1 % 

SMW - 4 mmm 0.0044 mm®®* 0.0039 

DATE RESULT TOL LIMIT UNITS 
4 - 9 3 0.014 0.012 ppm 
4 -93 D .011 0.012 ppm 

Exceeds tlie tolerance limit by 1b. 7C: 
Does not exceed the tolerance limit. 

SMW— 5 mWWm O.GG32(SKS;x;$BS 070038 

DATE RESULT TOL LIMIT UNITS 
4 - 9 3 0.012 * 0.018 ppm Does not exceed the tolerance limit. 

SMW —6 i immm oTorasmill^? 0.0059 

DATE RESULT TOL LIMIT UNITS 
4 - 9 3 0.02 0.015 ppm Exceeds the tolerance limit by 33.3' 

1/2 of reporting limit. 



SMW —3 mmmm 7mWmMB± 0.1517 

DATE RESULT 
4 - 9 3 7.9 

TOL LIMIT UNITS I 
8.163 ppm I Does not exceed the tolerance limit. 

S M W - 4 8.309 mmtSEm 0.1549 

DATE RESULT 
4 - 9 3 8.2 

TOL LIMIT UNITS 
8.639 ppm Does not exceed the tolerance limit. 

S M W - S ;;MgftK£S 8.425 tmmSEte 0.3405 

DATE RESULT 
4 -93 8.5 

SMW —6 liMEftNt:: 

DATE RESULT 
4 -93 8.2 

TOL LIMIT UNITS 
9.106 ppm 

8 075 
.•.•.•.•.•.•.•.•.•.v.Mr-.-.-

TOL LIMIT UNITS 
8.657 ppm 

Does not exceed the tolerance limit. 

Does not exceed the tolerance limit. 



EC 

SMW - 3 :^mŝ M- 322SA3mmsm 352.15 
DATE RESULT 
4 - 9 3 3170 

TOL LIMIT UNITS 
3930.433 ppm Does not exceed the tolerance limit. 

SMW-4 m%mm 1225 mm&.m 107.98 

SMW-5 

SMW - 6 

DATE RESULT TOL LIMIT UNITS 
4 - 9 3 1300 1440.960 ppm Does not e? 

1 1 ^ 4 
.v lWCJJwt— •••.WW:. 

DATE RESULT TOL LIMIT UNITS 
4 - 9 3 1130 1305.740 ppm Does not e? 

\memm 1527.5 mmm. 226.63 

DATE RESULT 
4 -93 1300 

TOL LIMIT | UNITS 
1980.7601 ppm Does not exceed the tolerance limit. 



TEMPERATURE 

SMW -3 ssmm&m 2.619 
DATE RESULT 
4 - 9 3 56.75 

TOL LIMIT UNITS 
60.240 Does not exceed the tolerance limit. 

SMW-4 i m m m 55^5lM1155 27988 

DATE RESULT 
4 - 9 3 56.75 

TOL LIMIT I UNITS 
61.476) ppm Does not exceed the tolerance limit. 

SMW-5 mmnm 5A.7Q6mm^m 2.852 

SMW - 6 

DATE RESULT TOL LIMIT UNITS 
4 -93 56.5 60.490 ppm Does not e> 

54.929 3.469 

DATE RESULT 
4 -92 55.5 

TOL LIMIT UNITS 
61.870 ppm Does not exceed the tolerance limit. 



WATER LEVEL 

SMW - 3 ^mwm 6850.84 m^$®^ ẑos 
DATE | RESULT (TOL LIMIT UNITS 
4 -93 I 6846: .24 j 6855.000 ppm Does not exceed the tolerance limit. 

SMW - 4 m̂ emm 6848.63 mmm± 132 
DATE RESULT TOL LIMIT UNITS 
4 -93 6851.67 6851.866 ppm Does not exceed tl ie tolerance limit. 

SMW —5 : m m m 6847.23 I ^ ^ S m TT26 

DATE RESULT 
4 -93 6847.89 

TOL LIMIT UNITS 
6850.410 ppm Does not exceed tlie tolerance limit. 

SMW —6 M&mMi 6856.64 \mms®& 5T03 
DATE RESULT 
4 -93 6858.91 

TOL LIMIT UNITS 
6866.703 ppm Does not exceed the tolerance limit. 
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AnalyticalTechnologies, Inc. 2709-D Pan American Freeway. NE Albuquerque. NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 304451 

May 20, 1993 

Giant R e f i n i n g 
Route 3, Box 7 
Gallup, NM 87301 

Pr o j e c t Name/Number: ANNUAL GROUNDWATER 

A t t e n t i o n : Lynn Shelton 

On 04/29/93, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze aqueous samples. The samples were analyzed w i t h EPA 
methodology or eq u i v a l e n t methods. The r e s u l t s of these analyses 
and the q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, 
are enclosed. 

EPA Method 8020 analyses were performed by ATI, Albuquerque. 

T o t a l Organic Carbon and T o t a l Organic Halides analyses were 
performed by ATI, F o r t C o l l i n s . 

A l l other analyses were performed by ATI, Phoenix. 

J i n d i c a t e s the value i s estimated and below the r e p o r t i n g l i m i t . 
Methylene C h l o r i t e was detected by EPA Method 8240 i n the T r i p 
Blank. I t was not detected i n any of the c l i e n t ' s samples. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contact us a t (505) 344-3777. 

L e t i t i a Krakowski 
A s s i s t a n t P r o j e c t Manager 

Gregory R. Jordan 
Laboratory Manager 

GJ: t d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141 



J j ^ AnalyticalTechnologies,Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 

ATI I.D. 304451 

DATE RECEIVED : 04/29/93 

REPORT DATE : 05/20/9 3 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 OW-11 AQUEOUS 04/28/93 
02 MW-1 AQUEOUS 04/28/93 
03 MW-2 AQUEOUS 04/28/93 
04 MW-4 AQUEOUS 04/28/93 
05 MW-5 AQUEOUS 04/28/93 
06 OW-1 AQUEOUS 04/28/93 
07 OW-2 AQUEOUS 04/28/93 
08 OW-3 AQUEOUS 04/28/93 
09 TRIP BLANK AQUEOUS 04/05/93 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 9 

ATI STANDARD DISPOSAL PRACTICE 

The samples from t h i s project w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample co n t r o l department before the scheduled disposal date. 



Jifc^ AnalyticalTechnologies,! 
GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 

ATI I.D. : 304451 

DATE RECEIVED : 04/29/93 

REPORT DATE : 05/20/93 

PARAMETER UNITS 01 02 03 04 05 

MG/L <1 26 33 26 29 
MG/L 485 322 303 426 295 
MG/L <1 <1 <1 <1 <1 
MG/L 485 348 336 452 324 
MG/L 160 49 57 18 66 

1800 1110 1120 1160 1130 
UNITS 8.3 8.8 8.9 8.7 8.9 
MG/L <0.005 <0.005 <0.005 <0.005 <0.005 
MG/L 200 150 160 140 160 
MG/L 1100 690 680 730 700 

CARBONATE (CACO3) 
BICARBONATE (CAC03) 
HYDROXIDE (CACO3) 
TOTAL ALKALINITY (AS CACO3) 
CHLORIDE (EPA 325.2) 
CONDUCTIVITY, (UMHOS/CM) 
PH (EPA 150.1) 
PHENOLICS, TOTAL (EPA 4 20.1) 
SULFATE (EPA 375.2) 
T. DISSOLVED SOLIDS (160.1) 



J ^ s AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 

A T I I . D . : 304451 

DATE RECEIVED : 04 /29 /93 
i 

REPORT DATE ; : .,05/20/93 

PARAMETER UNITS 06 07 08 

MG/L 22 <1 <1 
MG/L 387 662 660 
MG/L <1 <1 <1 
MG/L 409 662 660 
MG/L 41 42 41 

1260 1220 1260 
UNITS 8.7 8.1 8.2 
MG/L 210 19 16 
MG/L 870 1100 840 

CARBONATE (CAC03) 
BICARBONATE (CACO3) 
HYDROXIDE (CACO3) 
TOTAL ALKALINITY (AS CACO3) 
CHLORIDE (EPA 325.2) 
CONDUCTIVITY, (UMHOS/CM) 
PH (EPA 150.1) 
SULFATE (EPA 37 5.2) 
T. DISSOLVED SOLIDS (160.1) 



AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : ANNUAL GROUNDWATER ATI I.D. : 304451 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CARBONATE MG/L 30401101 <1 <1 NA NA NA NA 
BICARBONATE MG/L 212 210 0.9 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 212 210 0.9 NA NA NA 
CARBONATE MG/L 30445105 29 29 0 NA NA NA 
BICARBONATE MG/L 295 297 0.7 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 324 326 0.6 NA NA NA 
CHLORIDE MG/L 30445104 18 18 0 44 25 104 
CONDUCTIVITY(UMHOS/CM) 30403301 1260 1270 0.8 NA NA NA 
PH UNITS 30401101 7.7 7 . 7 0 NA NA NA 
PH UNITS 30445105 8.9 8.9 0 NA NA NA 
PHENOLICS, TOTAL MG/L 30549904 <0.005 <0.005 NA 0.025 0.025 100 
SULFATE MG/L 30549909 38 38 0 76 38 100 
SULFATE MG/L 30549905 190 180 5 410 200 110 
TOTAL DISSOLVED SOLIDS MG/L 30444401 390 390 0 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



J k ± AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING 
(NONE) 

ANNUAL GROUNDWATER 

ATI I.D. 
DATE RECEIVED 
REPORT DATE 

304451 
04/29/93 
05/20/93 

PARAMETER UNITS 01 02 03 04 05 

TOTAL ORGANIC CARBON MG/L 4 <1.0 1 1 1 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : GIANT REFINING 

PROJECT # : (NONE) ATI I.D.: 304451 
PROJECT NAME: ANNUAL GROUNDWATER 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC. REC 

TOTAL ORGANIC CARBON MG/L 30445101 4 4 0 NA NA NA 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING 
(NONE) 

ANNUAL GROUNDWATER 

ATI I.D. 
DATE RECEIVED 
REPORT DATE 

304451 
04/29/93 
05/20/93 

PARAMETER UNITS 01 02 03 04 05 

TOTAL ORGANIC HALIDES MG/L 30 <20 <20 <20 50 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : GIANT REFINING 

PROJECT # : (NONE) ATI I.D.: 304451 
PROJECT NAME: ANNUAL GROUNDWATER 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC. REC 

TOTAL ORGANIC HALIDES MG/L 30445102 <20 NA NA 400 400 100 

(Spike Sample Result - Sample Result) 
% Recovery = X 100 

Spike Concentration 

(Sample Result - Duplicate Result) 

Average Result 



Inc. 
METALS RESULTS 

ATI I.D. : 304451 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/29/93 
PROJECT # : (NONE) 
PROJECT NAME : ANNUAL GROUNDWATER REPORT DATE : 05/2 0/9 3 

PARAMETER UNITS 01 02 03 04 05 

SILVER (EPA 200.7/6010) MG/L <0.010 <0. 010 <0. 010 <0.010 <0 .010 
ARSENIC (200.7/6010) MG/L <0.1 <0. 1 <0. 1 <0.1 <0.1 
BARIUM (EPA 200.7/6010) MG/L <0.010 <0. 010 0.015 0.016 0 .015 
CALCIUM (EPA 200.7/6010) MG/L 4.8 1.1 0.9 1. 5 1.4 
CADMIUM (200.7/6010) MG/L <0.005 <0. 005 <0. 005 <0.005 <0.005 
CHROMIUM (EPA 200.7/6010) MG/L <0.010 <0. 010 <0. 010 <0 .010 <0.010 
MERCURY (EPA 245.1/7470) MG/L <0.0002 <0. 0002 <0. 0002 <0.0002 <0 .0002 
POTASSIUM (EPA 200.7/6010) MG/L 1.1 <1. 0 <1. 0 <1.0 1. 5 
MAGNESIUM (EPA 200.7/6010) MG/L 0 . 6 0.2 0.1 0.3 0.2 
MANGANESE (EPA 200.7/6010) MG/L . <0.010 <0. 010 <0. 010 <0.010 <0.010 
SODIUM (EPA 200.7/6010) MG/L 421 260 275 295 279 
LEAD (200.7/6010) MG/L <0.10 <0. 10 <0. 10 <0.10 <0.10 
SELENIUM (200.7/6010) MG/L <0.1 <0. 1 <0. 1 <0.1 <0 .1 



J j ^ AnalyticalTechnologies, Inc. METALS RESULTS 

ATI I.D. : 304451 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : ANNUAL GROUNDWATER 

DATE RECEIVED : 04/29/93 

REPORT DATE : 05/20/93 

PARAMETER UNITS 06 07 08 

MG/L 3.6 8.7 9.5 
MG/L 2.1 <1.0 <1.0 
MG/L 4.5 3.7 3.6 
MG/L 326 336 340 

CALCIUM (EPA 200.7/6010) 
POTASSIUM (EPA 200.7/6010) 
MAGNESIUM (EPA 200.7/6010) 
SODIUM (EPA 200.7/6010) 



AnalyticalTechnologies, Inc METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : ANNUAL GROUNDWATER ATI I.D. : 304451 

SAMPLE DUP. SPIKED SPIKE % 
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

SILVER MG/L 30445105 <0.010 <0.010 NA 1.02 1.00 102 
ARSENIC (ICAP) MG/L 30445105 <0.1 <0.1 NA 1.0 1.0 100 
BARIUM MG/L 30445105 0.015 0.015 0 1.04 1.00 102 
CALCIUM MG/L 30445103 0.9 0.9 0 48.7 50.0 96 
CALCIUM MG/L 30496402 67.0 69 . 2 3 117 50.0 100 
CADMIUM MG/L 30445105 <0.005 <0.005 NA 0.996 1.00 100 
CHROMIUM MG/L 30445105 <0.010 <0.010 NA 0.982 1.00 98 
MERCURY MG/L 30550701 <0.0002 <0.0002 NA 0.0049 0.0050 98 
POTASSIUM MG/L 30445103 <1.0 <1.0 NA 48.2 50.0 96 
MAGNESIUM MG/L 30445103 0.1 0.1 0 23.4 25.0 93 
MANGANESE MG/L 30445105 <0.010 <0 .010 NA 1.02 1.00 102 
SODIUM MG/L 30445103 275 277 0.7 364 100 89 
LEAD MG/L 30445105 <0.10 <0.10 NA 1.01 1.00 101 
SELENIUM (ICAP) MG/L 30445105 <0.1 <0.1 NA 1.1 1.00 110 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD (R e l a t i v e Percent D i f f e r e n c e ) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

TEST : BTEX, MTBE (EPA 8020) 
CLIENT : GIANT REFINING A T I I . D . : 304451 
PROJECT # : (NONE) 
PROJECT NAME: ANNUAL GROUNDWATER 

SAMPLE DATE DATE DATE DIL. 
I.D. # CLIENT I.D. MATRIX SAMPLED EXTRACTED ANALYZED FACTOR 

06 OW-1 AQUEOUS 04/28/93 NA 05/03/93 1 
07 OW-2 AQUEOUS 04/28/93 NA 05/03/93 1 
08 OW-3 AQUEOUS 04/28/93 NA 05/03/93 1 

PARAMETER UNITS 06 07 08 

BENZENE UG/L <0. 5 <0. 5 <0. 5 
TOLUENE UG/L 2 . 3 <0.5 <0. 5 
ETHYLBENZENE UG/L <0.5 <0.5 <0.5 
TOTAL XYLENES UG/L <0. 5 <0.5 <0.5 
METHYL-t-BUTYL ETHER UG/L <2.5 <2.5 <2.5 

BROMOFLUOROBENZENE (%) 95 91 92 



> j j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY RESULTS 

REAGENT BLANK 

TEST 
BLANK I.D. 
CLIENT 
PROJECT # 
PROJECT NAME 

BTEX, MTBE (EPA 8020) 
050393 
GIANT REFINING 
(NONE) 
ANNUAL GROUNDWATER 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
DILUTION FACTOR 

304451 
NA 
05/03/93 
1 

PARAMETER UNITS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

<0. 5 
<0. 5 
<0. 5 
<0.5 
<2 . 5 

BROMOFLUOROBENZENE (%) 91 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - QUALITY CONTROL 

MSMSD 

TEST 
MSMSD # 
CLIENT 

PROJECT # : 
PROJECT NAME: 

BTEX, MTBE (EPA 8020) 
30444511 
GIANT REFINING 

(NONE) 
ANNUAL GROUNDWATER 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
SAMPLE MATRIX 
REF. I.D. 
UNITS 

304451 
NA 
05/03/93 
AQUEOUS 
30444511 
UG/L 

PARAMETERS 
SAMPLE 
RESULT 

CONC 
SPIKE 

SPIKED 
SAMPLE REC 

DUP 
SPIKE 

DUP 
i REC RPD 

BENZENE 
TOLUENE • 
ETHYL BENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0. 5 
<0. 5 
<0.5 
<0. 5 
<2 . 5 

10 
10 
10 
30 
20 

9. 
10 
10 
30 
22 

98 
100 
100 
100 
110 

9 . 
10 
10 
30 
21 

97 
100 
100 
100 
105 

1 
0 
0 
0 
5 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

TEST : VOLATILE ORGANICS (EPA 8240) 

ATI I.D. : 30445101 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX : AQUEOUS 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
OW-11 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/28/93 
04/29/93 
N/A 
05/06/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE < 1 
CHLOROETHANE < 1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON D I S U L F I D E < 1 
1,1-DICHLOROETHENE < 1 
1,1-DICHLOROETHANE < 1 
1 , 2-DICHLOROETHENE (TOTAL) < 1 
CHLOROFORM < 1 
1,2-DICHLOROETHANE < 1 
2-BUTANONE (MEK) <10 
1 ,1 ,1 -TRICHLOROETHANE < 1 
CARBON TETRACHLORIDE < 1 
V I N Y L ACETATE <10 
BROMODICHLOROMETHANE < 1 
1 ,1 ,2 ,2 -TETRACHLOROETHANE < 1 
1 , 2-DICHLOROPROPANE < 1 
TRANS-1,3-DICHLOROPROPENE < 1 
TRICHLOROETHENE < 1 
DIBROMOCHLOROMETHANE < 1 
1 ,1 ,2 -TRICHLOROETHANE < 1 
BENZENE < 1 
CIS-1 ,3 -DICHLOROPROPENE < 1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE ( M I B K ) <10 
TETRACHLOROETHENE < 1 
TOLUENE <1 
CHLOROBENZENE < 1 
ETHYLBENZENE < 1 
STYRENE < 1 
TOTAL XYLENES < 1 

SURROGATE PERCENT RECOVERIES 

1 ,2-DICHLOROETHANE-D4 (%) 90 
BROMOFLUOROBENZENE (%) 100 
TOLUENE-D8 (%) 98 



4Analytical Technologies, Inc. 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 8240) 

ATI I.D. : 30445101 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. 30445102 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX : AQUEOUS 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
MW-1 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/28/93 
04/29/93 
N/A 
05/06/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1,2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1,2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE <1 
1,2-DICHLOROPROPANE <1 
TRANS-1,3-DICHLOROPROPENE <1 
TRICHLOROETHENE <1 
DIBROMOCHLOROMETHANE <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

101 
97 
96 



2\s AnalyticalTechnologies,lnc^ D D I T I 0 N A L COMPOUNDS (SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 8240) 

A T I I . D . : 30445102 

COMPOUNDS RESULTS 
NO ADDITIONAL COMPOUNDS 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 30445103 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX : AQUEOUS 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
MW-2 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/28/93 
04/29/93 
N/A 
05/06/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1,2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1,2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE <1 
1,2-DICHLOROPROPANE <1 
TRANS-1,3-DICHLOROPROPENE <1 
TRICHLOROETHENE <1 
DIBROMOCHLOROMETHANE <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

101 
99 
98 



4AnalyticalTechnologies, Inc. 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 8240) 

A T I I . D . : 30445103 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



AnalyticalTechnologies, I 

GCMS - RESULTS 

TEST : VOLATILE ORGANICS (EPA 8240) 

A T I I . D . : 30445104 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I . D . 
SAMPLE MATRIX 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
MW-4 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/28/93 
04/29/93 
N/A 
05/06/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1, 2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1, 2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE <1 
1,2-DICHLOROPROPANE <1 
TRANS-1,3-DICHLOROPROPENE <1 
TRICHLOROETHENE <1 
DIBROMOCHLOROMETHANE <1 
1,1, 2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

97 
95 
95 



t̂SH\ AnalyticalTechnologies,Ino^pp I T z 0 N A L COMPOUNDS ( SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 8240) 

A T I I . D . : 30445104 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



J j ^ AnalyticalTechnologies, I 

GCMS - RESULTS 

TEST : VOLATILE ORGANICS (EPA 8240) 

ATI I.D. 30445105 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
MW-5 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/28/93 
04/29/93 
N/A 
05/06/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1,2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1,2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE <1 
1,2-DICHLOROPROPANE <1 
TRANS-1,3-DICHLOROPROPENE <1 
TRICHLOROETHENE <1 
DIBROMOCHLOROMETHANE <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

97 
96 
97 



^ A n a l y t i c a l T e c h n o l o g i e s / l n c D D i T i o N A L C 0 M p 0 U N D S ( S E M I _ Q U A N T I T A T E D ) 

TEST : VOLATILE ORGANICS (EPA 8240) 

ATI I.D. : 30445105 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 30445109 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX : AQUEOUS 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
TRIP BLANK 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/05/93 
04/29/93 
N/A 
05/06/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE 3 J 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1,2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1,2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE <1 
1,2-DICHLOROPROPANE <1 
TRANS-1,3-DICHLOROPROPENE <1 
TRICHLOROETHENE <1 
DIBROMOCHLOROMETHANE <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 99 
BROMOFLUOROBENZENE (%) 97 
TOLUENE-D8 (%) 97 



4AnalyticalTechnologies, Inc. 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 8240) 

ATI I.D. : 30445109 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



J i J ^ AnalyticalTechnologies, Inc. 
GCMS - RESULTS 

REAGENT BLANK 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

304451 
05/06/93 
05/06/93 
UG/L 
N/A 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE. 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1.1.1- TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1.2- TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<5 
<10 
<10 
<1 
<1 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE ( % ) 
TOLUENE-D8 (%) 

99 
99 
97 



AnalyticalTechnologies, Inc. 
GCMS - RESULTS 

REAGENT BLANK 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I . D . 

GIANT REFINING CO. 
(NONE) 

ANNUAL GROUNDWATER 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

304451 
05/06/93 
05/06/93 
UG/L 
N/A 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1 ,1 ,2 , 2-TETRACHLOROETHANE 
1, 2-DICHLOROPROPANE 
TRANS-1, 3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 , 1 , 2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<5 
<10 
<10 
<1 
<1 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1, 2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

98 
99 
97 



AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
30445101 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

304451 

05/06/93 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1 50 44 88 50 100 13 
TRICHLOROETHENE <1 50 45 90 48 96 6 
CHLOROBENZENE <1 50 48 96 49 98 2 
TOLUENE <1 50 50 100 53 106 6 
BENZENE <1 50 50 100 52 104 4 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD ( R e l a t i v e % D i f f e r e n c e ) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

X 100 
Average of Spiked Sample 



/ i j ^ AnalyticalTechnologies,Inc. 

QUALITY CONTROL DATA 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
ANNUAL GROUNDWATER 
30445509 

ATI I.D, 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

: 304451 

05/06/93 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1 50 46 92 51 102 10 
TRICHLOROETHENE <1 50 45 90 48 96 6 
CHLOROBENZENE <1 50 46 92 48 96 4 
TOLUENE <1 50 48 96 51 102 6 
BENZENE <1 50 48 96 51 102 6 

% Recovery = (Spike Sample Result - Sample Result) 
X 100 

Spike Concentration 

RPD ( R e l a t i v e % D i f f e r e n c e ) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

X 100 
Average of Spiked Sample 
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^JUQI AnalyticalTechnologies, Inc. 2709-D Pan American Freeway, NE Albuquerque, NM 87107 
Phone (505) 344-3777 FAX (505) 344-4413 

ATI I.D. 304455 

May 20, 1993 

Giant R e f i n i n g Co. 
Route 3, Box 7 
Gallup, NM 87301 

Proj e c t Name/Number: ANNUAL GRDWTR 

A t t e n t i o n : Lynn Shelton 

On 04/30/93, A n a l y t i c a l Technologies, Inc. received a request t o 
analyze aqueous samples. The samples were analyzed w i t h EPA 
methodology or e q u i v a l e n t methods. The r e s u l t s of these analyses 
and the q u a l i t y c o n t r o l data, which f o l l o w each set of analyses, 
are enclosed. 

T o t a l Organic Carbon and T o t a l Organic Halides analyses were 
performed by ATI, F o r t C o l l i n s . 

A l l other analyses were performed by ATI, Phoenix. 

I f you have any questions or comments, please do not h e s i t a t e t o 
contac t us a t (505) 344-3777. 

L e t i t i a Krakowski 
A s s i s t a n t P r o j e c t Manager Laboratory Manager 

GJ: t d 

Enclosure 

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141 



DATE RECEIVED : 04/30/93 

REPORT DATE : 05/20/93 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 SMW-3 (TOTAL) AQUEOUS 04/29/93 
02 SMW-3 (DISSOLVED) AQUEOUS 04/29/93 
03 SMW-4 (TOTAL) AQUEOUS 04/29/93 
04 SMW-4 (DISSOLVED) AQUEOUS 04/29/93 
05 SMW-5 (TOTAL) AQUEOUS 04/29/93 
06 SMW-5 (DISSOLVED) AQUEOUS 04/29/93 
07 SMW-6 (TOTAL) AQUEOUS 04/29/93 
08 SMW-6 (DISSOLVED) AQUEOUS 04/29/93 
09 SMW-4D (TOTAL) AQUEOUS 04/29/93 
10 SMW-4D (DISSOLVED) AQUEOUS 04/29/93 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 10 

ATI STANDARD DISPOSAL PRACTICE 

yjjj^ AnalyticalTechnologies, Inc. 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : ANNUAL GRDWTR 

ATI I.D. : 304455 

The samples from t h i s p r o j e c t w i l l be disposed of i n t h i r t y (30) days from the 
date of t h i s report. I f an extended storage period i s required, please contact 
our sample control department before the scheduled disposal date. 



Jk± AnalyticalTechnologies, Inc. 
GENERAL CHEMISTRY RESULTS 

ATI I.D. : 304455 

CLIENT 
PROJECT 
PROJECT NAME 

41 
TT 

GIANT REFINING CO. 
(NONE) 
ANNUAL GRDWTR 

DATE RECEIVED : 04/30/93 

REPORT DATE 05/20/93 

UNITS 01 03 05 07 09 

MG/L <1 <1 10 <1 <1 
MG/L 630 420 335 591 426 
MG/L <1 <1 <1 <1 <1 
MG/L 630 420 345 591 426 
MG/L 70 61 61 90 60 

3170 1310 1130 1760 1300 
UNITS 7.9 8.2 8.5 8.2 8.2 
MG/L 1000 180 140 220 180 
MG/L 2300 840 770 1100 840 
MG/L 3 3 8 2 4 
MG/L 40 40 90 < 20 90 

PARAMETER 

CARBONATE (CACO3) 
BICARBONATE (CACO3) 
HYDROXIDE (CAC03) 
TOTAL ALKALINITY (AS CAC03) 
CHLORIDE (EPA 325.2) 
CONDUCTIVITY, (UMHOS/CM) 
PH (EPA 150.1) 
SULFATE (EPA 375.2) 
T. DISSOLVED SOLIDS (160.1) 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 



^ j j ^ AnalyticalTechnologies, Inc 

CLIENT 

GENERAL CHEMISTRY - QUALITY CONTROL 

PROJECT NAME 

GIANT REFINING CO. 
(NONE) 
ANNUAL GRDWTR ATI I.D, 304455 

SAMPLE DUP. SPIKED SPIKE % 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CARBONATE MG/L 30445501 <1 <1 NA NA NA NA 
BICARBONATE MG/L 630 629 0.2 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 630 629 0.2 NA NA NA 
CHLORIDE MG/L 30445509 60 59 2 163 100 103 
CONDUCTIVITY(UMHOS/CM) 30445501 3170 3240 2 NA NA NA 
PH UNITS 30445501 7.9 8.0 1 NA NA NA 
SULFATE MG/L 30445501 1000 1000 0 2000 990 101 
TOTAL DISSOLVED SOLIDS MG/L 30445507 1100 1100 0 NA NA NA 
TOTAL ORGANIC CARBON MG/L 30445501 3 3 0 :NA NA NA 
TOTAL ORGANIC HALIDES MG/L 930422902 < 20 NA NA 400 400 100 

% Recovery = (Spike Sample Result - Sample Result) 
1 x 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
1 x 10C 

Average Result 



AnalyticalTechnologies, Inc. 
METALS RESULTS 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : ANNUAL GRDWTR 

UNITS 01 02 03 04 05 PARAMETER 

CALCIUM (EPA 200.7/6010) 
CHROMIUM (EPA 200.7/6010) 
POTASSIUM (EPA 200.7/6010) 
MAGNESIUM (EPA 200.7/6010) 
SODIUM (EPA 200.7/6010) 
LEAD (200.7/6010) 

MG/L - 43.5 
MG/L 0.012 
MG/L - <1.0 
MG/L - 15.6 
MG/L - 820 
MG/L <0.10 

ATI I.D. : 304455 

DATE RECEIVED : 04/30/93 

REPORT DATE : 05/20/93 

4.2 
0.014 - 0.020 

<1.0 
1.4 
318 

<0.10 - <0.10 



AnalyticalTechnologies, Inc. 

METALS RESULTS 

ATI I.D. : 304455 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/93 
PROJECT # : (NONE) 
PROJECT NAME : ANNUAL GRDWTR REPORT DATE : 05/20/93 

PARAMETER UNITS 06 07 08 09 10 

CALCIUM (EPA 200.7/6010) MG/L 3.4 - 9.6 - 4.6 
CHROMIUM (EPA 200.7/6010) MG/L - 0.012 - 0.011 
POTASSIUM (EPA 200.7/6010) MG/L 1.3 - <1.0 - <1.0 
MAGNESIUM (EPA 200.7/6010) MG/L 1.5 - 3.2 - 1.5 
SODIUM (EPA 200.7/6010) MG/L 256 - 443 - 321 
LEAD (200.7/6010) MG/L - <0.10 - <0.10 



AnalyticalTechnologies, Inc. 
METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : ANNUAL GRDWTR- ATI I.D. : 304455 

SAMPLE DUP. SPIKED SPIKE % 

PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC 

CALCIUM MG/L 30551402 16.6 16.2 2 65.1 50.0 97 
CHROMIUM MG/L 30550801 0.018 0.016 12 0.898 1.00 88 
POTASSIUM MG/L 30551402 13.8 13.6 1 62.6 50.0 98 
MAGNESIUM MG/L 30551402 6.4 6.4 0 30.8 25.0 98 
SODIUM MG/L 30551402 1060 1050 0.9 1480 500 84 
LEAD MG/L 30445105 <0.10 <0.10 NA 1.01 1.00 101 

% Recovery = (Spike Sample Result - Sample Result) 
1 x 100 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 100 

Average Result 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 30445501 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

GIANT REFINING CO, 
(NONE) 
ANNUAL GRDWTR 
SMW-3 (TOTAL) 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/93 
04/30/93 
N/A 
05/05/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1 , 2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1,2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE <1 
1,2-DICHLOROPROPANE <1 
TRANS-1,3-DICHLOROPROPENE <1 
TRICHLOROETHENE <1 
DI BROMOCHLOROMETHANE <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1 , 2-DICHLOROETHANE-D4 (%) 101 
BROMOFLUOROBENZENE (%) 101 
TOLUENE-D8 (%) 101 



4AnalyticalTechnologies, Inc. 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 824 0) 

A T I I . D . : 30445501 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



/ j j v i Analyt icalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. 30445503 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

GIANT REFINING CO. 
(NONE) 
ANNUAL GRDWTR 
SMW-4 (TOTAL) 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/93 
04/30/93 
N/A 
05/05/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1,2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1,2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE <1 
1,2-DICKLOROPROPANE <1 
TRANS-1,3-DICHLOROPROPENE <1 
TRICHLOROETHENE <1 
DIBROMOCHLOROMETHANE <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

97 
100 
99 



4AnalyticalTechnologies, Inc. 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 8240) 

A T I I . D . : 30445503 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



J h . AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

TEST : VOLATILE ORGANICS (EPA 8240) 

ATI I.D. 30445505 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

GIANT REFINING CO. 
(NONE) 
ANNUAL GRDWTR 
SMW-5 (TOTAL) 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/93 
04/30/93 
N/A 
05/05/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1 , 2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1,2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE. <1 
1 , 2-DICHLOROPROPANE . <1 
TRANS-1 ,.3-DICKLOROPROPENE <1 
TRICHLOROETHENE <1 
DIBROMOCHLOROMETHANE <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1, 2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

96 
100 
99 



4AnalyticalTechnologies, Inc. 
ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 8240) 

ATI I.D. : 30445505 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



J j ^ AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 30445507 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 
SAMPLE MATRIX 

GIANT REFINING CO. 
(NONE) 
ANNUAL GRDWTR 
SMW-6 (TOTAL) 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/93 
04/30/93 
N/A 
05/06/93 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1,2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1,2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE <1 
1,2-DICHLOROPROPANE <1 
TRANS-1 ,-3-DICHLOROPROPENE <1 
TRICHLOROETHENE • <1 
DIBROMOCHLOROMETHANE <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

105 
98 
97 



^AnalyticalTechnologies, Inc. ^ D I T I 0 N A L COMPOUNDS (SEMI-QUANTITATED) 

TEST : VOLATILE ORGANICS (EPA 8240) 

ATI I.D. : 30445507 

COMPOUNDS RESULTS 

NO ADDITIONAL COMPOUNDS 



J } ^ AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

A T I I . D , 30445509 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I . D . 
SAMPLE MATRIX 

GIANT REFINING CO. 
(NONE) 

ANNUAL GRDWTR 
SMW-4D (TOTAL) 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

0 4 / 2 9 / 9 3 
0 4 / 3 0 / 9 3 
N / A 
0 5 / 0 6 / 9 3 
UG/L 

1 

COMPOUNDS RESULTS 

CHLOROMETHANE <10 
BROMOMETHANE <10 
VINYL CHLORIDE <1 
CHLOROETHANE <1 
METHYLENE CHLORIDE <5 
ACETONE <10 
CARBON DISULFIDE <1 
1,1-DICHLOROETHENE <1 
1,1-DICHLOROETHANE <1 
1, 2-DICHLOROETHENE (TOTAL) <1 
CHLOROFORM <1 
1, 2-DICHLOROETHANE <1 
2-BUTANONE (MEK) <10 
1,1,1-TRICHLOROETHANE <1 
CARBON TETRACHLORIDE <1 
VINYL ACETATE <10 
BROMODICHLOROMETHANE <1 
1,1,2,2-TETRACHLOROETHANE • <1 
1, 2-DICHLOROPROPANE <1 
TRANS-1,3-DICHLOROPROPENE <1 
TRICHLOROETHENE <1 
DI BROMOCHLOROMETHANE. <1 
1,1,2-TRICHLOROETHANE <1 
BENZENE <1 
CIS-1,3-DICHLOROPROPENE <1 
2-CHLOROETHYLVINYLETHER <10 
BROMOFORM <5 
2-HEXANONE (MBK) <10 
4-METHYL-2-PENTANONE (MIBK) <10 
TETRACHLOROETHENE <1 
TOLUENE <1 
CHLOROBENZENE <1 
ETHYLBENZENE <1 
STYRENE <1 
TOTAL XYLENES <1 

SURROGATE PERCENT RECOVERIES 

1, 2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

102 
96 
97 



^j jV AnalyticalTechnologies,Inc. ADDITIONAL COMPOUNDS ( SEMI-QUANTITATED ) 

TEST : VOLATILE ORGANICS (EPA 8240) 

A T I I . D . : 30445509 

COMPOUNDS RESULTS 
NO ADDITIONAL COMPOUNDS 



J j ^ AnalyticalTechnologies, 
' n C ' GCMS - RESULTS 

REAGENT BLANK 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I . D . 

GIANT REFINING CO. 
(NONE) 

ANNUAL GRDWTR 
REAGENT BLANK 

A T I I . D . 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

304455 
0 5 / 0 5 / 9 3 
05 /05 /93 
UG/L 
N/A 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1 . 1 - DICHLOROETHANE 
1.2- DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1 , 2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1 . 1 . 1 - TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1 , 2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 . 1 . 2 - TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<5 
<10 
<10 
<1 
<1 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1, 2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

99 
100 
100 



J j ^ Analyt icalTechnologies ,lnc. GCMS - RESULTS 

REAGENT BLANK 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

GIANT REFINING CO, 
(NONE) 
ANNUAL GRDWTR 
REAGENT BLANK 

ATI I.D. 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

304455 
05/06/93 
05/06/93 
UG/L 
N/A 

COMPOUNDS RESULTS 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1-DICHLOROETHENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHENE (TOTAL) 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
1.1.1- TRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1,1,2,2-TETRACHLOROETHANE 
1, 2-DICHLOROPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1.2- TRICHLOROETHANE 
BENZENE. 
CIS-1,3-DICHLOROPROPENE 
2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE (MBK) 
4-METHYL-2-PENTANONE (MIBK) 
TETRACHLOROETHENE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 

<10 
<10 
<1 
<1 
<5 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<10 
<1 
<1 
<10 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<io 
<5 
<10 
<10 
<1 
<1 
<1 
<1 
<1 
<1 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
TOLUENE-D8 (%) 

98 
99 
97 



A / j ^ AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 
ATI I.D. : 304455 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) DATE ANALYZED : 05/06/93 
PROJECT NAME : ANNUAL GRDWTR SAMPLE MATRIX : AQUEOUS 
REF I.D. : 30549805 UNITS : UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1 50 44 88 50 100 13 
TRICHLOROETHENE <1 50 45 90 48 96 6 
CHLOROBENZENE <1 50 48 96 49 98 2 
TOLUENE <1 50 50 100 53 106 6 
BENZENE <1 50 50 100 52 104 4 

% Recovery = (Spike Sample Result - Sample Result) 
x 100 

Spike Concentration 

RPD (Rela t i v e % D i f f e r e n c e ) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

X 100 
Average of Spiked Sample 



AnalyticalTechnologies ;,lnc. 

QUALITY CONTROL DATA 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO, 
(NONE) 
ANNUAL G.W. 
30445509 

ATI I.D, 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

304455 

05/06/93 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC . SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1 50 46 92 51 102 10 
TRICHLOROETHENE <1 50 45 90 48 96 6 
CHLOROBENZENE <1 50 46 92 48 96 4 
TOLUENE <1 50 48 96 51 102 6 
BENZENE <1 50 48 96 51 102 6 

% Recovery = (Spike Sample Result - Sample Result) 
1 X 100 

Spike Concentration 

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

X 100 
Average of Spiked Sample 



• • • • • • i i i a n i H i i H i 

411 ' ATMD qsn g v i HOJ 3UV SV3UV Q3QVHS "An3131dVMOO Nl INUOd SIH1 Tlld 3SV31d 



suaNiviNOOdo fcoawriN 
(0208/S108 QOW) /3Xia/3"!|0SB9/i3S3!a/uiV 

3NVH13W "200 '20 - my 

822/932 nmavu 

V138/VHd~lV SS0H3 

WbOdHOO lV03d 

NUOdllOO I V l O i <75 

CO 
S o 

dl 

<SG£ct̂ < 
008 

co 
Ui 
3 
O 
LU 

soissasv 
30VN 

co 

z 
< 

(0fr28/>29) SWOD S3iue6j0 8|!I8|0A 

(0208/9108 QOWJ /38iW3Xi8/3U!|0ses/iasa!Q 

LL 
LL 
O 
rx 
CL 

LU 

m 

C3 < 

cc 
CL 
cc 
p 

3HZ IU£1 dlOJJ 0*28 

0LC8/019 
QOn 619/619 

0OW 2C9/2E9 

(SVairNJ SiNViDVdUnS 

aaidins 
QV31 0INV0UO 

001 
XOi 

o 
c 

o 
D> 
O 
O 
c 
JZ 
o 
o 
I— 

a 
o 

c 
0 
Q. 

5- 9 
o 
c 
< 

>• 
0 
$ 
CD 

£ 
i t -O c ° 
O 
O oo 

< © 
3 
CT 

3 
cr 

o 3 

CN < 

J 

LU 
S: CC 
S Q 
O Q 
O < 

CC 
LU 
O 
< 
< 

o 

y 
in 

X 

"8 
c E 

< < 

35 S t 

a >-' 

0 

3 
si 

s 



SU3NIV1NOO d O H39WnN 

(0208/S108 QOtt) /3Xia/3"!IOSB9/|asaa/HIV 

3NVH13W '200 '20 - HIV 

822/922 flfliaVH 
VlSa/VHdlV SS0H9 

wuodnoo 1V03J 
waodnoo iv io i 

aoa 

CO 
Ui 
3 
O 
Ui 

S01S33SV 

33VN 

crt 
crt (0»28/»29) SWOO S3|UE5JO B||IB|0A 

(0208/S108 00H) /38iW/3Xia/3"!l°$e9/|3S3!(j 

3HZ (USI dlOJJ 0*28 

OIC8/019 

QOn 6L9/619 

dOIN 2C9/2E9 

(svan) siNviovdans 
saidnns 

QV31 OINVDHO 

OOi 

XOI 

LL 
LL 

o 
rx 
a. 

LU 
m 

cr 
UJ a < 

o 
cr 
CL 

cc 
o 

£ o 
- 5 

«> © 
© CD 
CO LL JO 

O CO o 
c 

J= 
o 
© 

o 
o 
^ Q 
o 
c 
< 

© 2 

< © 
C 3 
o cr 

© 
3 
CT 

O 3 
CM < 

CL 

o 
o 

CO 
oo 
LU 
CC 
Q 
O 
< 

CC 
LU 
o 
< 
z < 

o 
cc 
CL 

T 2-

G' 

:r 

<0 

0 

_2l 

r 

> 

Vs1 

i 

o 

<2 
cc 
O 

o 

rr 
co 
o 

S 

.3 
o 

t 
o 

3 

s 



saaNiviNOO do H3awnN 
(0208/S108 QOW) /3X18/3U!l°SB3/iasa!Q/t!IV 

3NVH13H '200 '20 • biv 

822/922 WmaVH 

V13S/VHd1V SSOU9 

WUOdHOO lV03d 

wuodnoo ivioi 

3 -

ao8 

S01S38SV 

30VN 

7 % " ^ / ^ / ( ^ ^ 2 § ) ^ n V 3 9 S3!UE6JQ 8|!ie|QA X 7 -

3 
cc 
a. 
cc 
O 

(0208/S108 QOW /381W3X18/3U!|0SB9/|as3!Q 

3HZ UtCl dlDJJ Ot-28 

7^ X 

01 £8/019 
QOtN 619/619 
aOW 2C9/229 

x- > -

(S*8M SINViOVdUnS 

saidins 
QV31 0INV9H0 

001 
XOI 

- 3 

IS 

IT" 

a re. 3 r 

7 

i 
6" 

0-
J 

o 

\ *0 
o 

3 

3 
r/1 

CT" 


