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REPORTS 
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DEFINING CO. 

Route 3, Box 7 
Gallup, New Mexico 
87301 

June 12, 1991 
505 
722-3833 

Roger Anderson '* 
New Mexico O i l Conservation Division 
P.O. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

RE: Analytical Data for GW-32 Renewal Request 

Dear Roger: 

The attached data includes* the analytical associated with a l l samples 
collected by Giant Refining Company during the A p r i l 30, 1991 to May 3, 1991 
audit and inspection conducted by your o f f i c e . The attachments also include 
the "Ground Water Monitoring Sample-Record" or f i e l d log. This log includes 
f i e l d data such as water levels, pH, conductance, temperature, etc.. The 
ground water samples consist of well samples, two equipment washes and a 
duplicate sample of 0W-1, labeled as OW-30. 

This data should aid your o f f i c e i n the preparation of comments for the 
renewal request of Ground Water Discharge Permit GW-32. 

I f you have any questions, contact my of f i c e at (505) 722-0217. 

Sincerely, 

Claud Rosendale 
Environmental Manager 
Ciniza Refinery 

Li s t of Attachments: 

cc w/attachments: 

?3 
rn 

rn 
V3 

ATI Analytical and Field Sample Logs for MW-4, 0W-1, 
0W-2, 0W-5, 0W-7, OW-9, 0W-10, 0W-12, 0W-13, OW-14^ 
0W-20, OW-16, OW-25, OW-26, Duplicate of 0W-1, Equipment 
Wash (2) and Trip Blanks (2). 
Aeration Lagoon Effluents 

ATI Analytical for 
CO 

3s; 
O 
< 

o 
Kim Bullerdick - Corporate Counsel 
Giant Industries Arizona, Inc. 

A Division of Giant Industries, Inc. 
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Analytical Technologies, Inc. 9830 S. 51st Street Suite 8-113 Phoenix, AZ 85044 (602) 496-4400 

ATI I.D. 105511 

June 10, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: RFI 

Attention: Claud Rosendale 

On 05/01/91, Analytical Technologies, Inc. received a request to 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

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

Robert V. Woods 
Laboratory Manager Senior Project Manager 

RVWiclf 
Enclosure 

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



AnalyticalTechnolog.es, Inc. 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/01/91 
PROJECT # : (NONE) 
PROJECT NAME : RFI REPORT DATE : 05/29/91 

ATI I.D. : 105511 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 
02 
03 

OW-1 
OW-30 
EQUIP WASH 

AQUEOUS 
AQUEOUS 
AQUEOUS 

04/30/91 
04/30/91 
04/30/91 

TOTALS 

MATRIX 

AQUEOUS 

# SAMPLES 

3 

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 control department before the scheduled disposal date. 



J j ^ . AnalyticalTechnologies,lnc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 105511 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/01/91 
PROJECT # : (NONE) 

PROJECT NAME ; RFI REPORT DATE : 05/29/91 

PARAMETER UNITS 01 02 03 
PH UNITS 8.86 8.85 5.79 



ĵfcw AnalyticalTechnologies,lnc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : RFI ATI I.D. : 105511 

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

PH UNITS 10553702 8.36 8.37 0.1 NA NA NA 

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

Spike Concentration 

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

Average Result 



AnalyticalTechnolog.es, Inc. 

METALS RESULTS 

A T I I . D . : 105511 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/01/91 
PROJECT # : (NONE) 
PROJECT NAME : RFI REPORT DATE : 05/29/91 

PARAMETER UNITS 01 02 03 

ARSENIC MG/L <0.005 <0.005 <0.005 
BARIUM MG/L 0.128 0.130 <0.010 
BERYLLIUM MG/L <0.005 <0.005 <0.005 
CADMIUM MG/L 0.006 <0.005 <0.005 
COBALT MG/L <0.010 <0.010 <0.010 
CHROMIUM MG/L <0.010 <0.050 <0.010 
COPPER MG/L 0.017 0.019 <0.010 
MERCURY MG/L <0.0002 <0.0002 <0.0002 
POTASSIUM MG/L 2.6 2.2 <1.0 
NICKEL MG/L <0.020 <0.020 <0.020 
LEAD MG/L 0.008 0.010 <0.002 
ANTIMONY MG/L <0.05 <0.05 <0.05 
SELENIUM MG/L 0.007 0:007 <0.005 
VANADIUM MG/L 0.050 0.051 <0.010 
ZINC MG/L 0.033 0.036 0.012 



A / J ^ AnglyticalTechnologies, Inc. 

METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : RFI ATI I.D. : 105511 

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

ARSENIC MG/L 10551904 <0.005 <0.005 NA 0.040 0.050 80 
ARSENIC MG/L 10551103 <0.005 <0.005 NA 0.038 0.050 76 
BARIUM MG/L 10551003 0.067 0.068 1 1.01 1.00 94 
BERYLLIUM MG/L 10551103 <0.005 <0.005 NA 0.465 0.500 93 
CADMIUM MG/L 10551003 <0.005 <0.005 NA 0.490 0 .500 98 
COBALT MG/L 10551003 <0.010 <0.010 NA 0.960 1.00 96 
CHROMIUM MG/L 10551003 <0.010 <0.010 NA 0.929 1.00 93 
COPPER MG/L 10551003 0.018 0.018 0 0.502 0.500 97 
MERCURY MG/L 10491402 <0.0002 <0.0002 NA 0.0049 0.0050 98 
POTASSIUM MG/L 10551101 2.6 2.6 0 56.4 50.0 108 
NICKEL MG/L 10551003 <0.020 <0.020 NA 0.949 1.00 95 
LEAD MG/L 10551102 0.010 0.008 22 0.061 0.050 102 
LEAD MG/L 10551103 <0.002 <0.002 NA 0.047 0.050 94 
ANTIMONY MG/L 10551003 <0.05 <0.05 NA 0.94 1.00 94 
SELENIUM MG/L 10488708 <0.005 <0.005 NS 0.037 0.050 74 
SELENIUM MG/L 10551103 <0.005 <0.005 NA 0.049 0.050 98 
VANADIUM MG/L 10551003 0.024 0.022 9 1.00 1.00 98 
ZINC MG/L 10551003 0 . 015 0.011 31 0.506 0.500 98 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 00 

Spike Concentration 

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

Average Result 



AnalyticalTechnolog.es, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551101 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED 04/30/91 
PROJECT # : (NONE) DATE RECEIVED 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED : N/A 
CLIENT I.D. : OW-1 DATE ANALYZED : 05/13/91 
SAMPLE MATRIX : AQUEOUS UNITS : UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

105 
82 
106 



AndyticalTechnolog.es, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551102 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED 04/30/91 
PROJECT # : (NONE) DATE RECEIVED 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED ' N/A 
CLIENT I.D. : OW-30 DATE ANALYZED 05/13/91 
SAMPLE MATRIX : AQUEOUS UNITS : UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
T0LUENE-D8 (%) 

110 
106 
108 



AnalyticalTechnolog.es, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551103 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 04/30/91 
PROJECT # : (NONE) DATE RECEIVED : 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED : N/A 
CLIENT I.D. : EQUIP. WASH DATE ANALYZED • 05/13/91 
SAMPLE MATRIX : AQUEOUS UNITS ' UG/L 

DILUTION FACTOR 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

105 
90 
109 



AnalyticalTechnolog.es, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

ATI I.D. 105511 
CLIENT : GIANT REFINING CO. DATE EXTRACTED 05/13/91 
PROJECT # : (NONE) DATE ANALYZED 05/13/91 
PROJECT NAME : RFI UNITS UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR N/A 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 106 
BROMCFLUOROBENZENE (%) 101 
T0LUENE-D8 (%) 105 



Jj^y AnalyticalTechnologies,lnc. 

QUALITY CONTROL DATA 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
RFI 
10599906 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

: "105511 

05/13/91 
SOIL 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1 50 59 118 53 106 11 
TRICHLOROETHENE <1 50 47 94 51 102 8 
CHLOROBENZENE <5 50 49 98 53 106 8 
TOLUENE <5 50 53 106 58 116 9 
BENZENE <5 50 51 102 51 102 0 

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

Spike Concentration 

RPD (R e l a t i v e % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

x 100 
Average of Spiked Sample 

TR - Compound detected a t an u n q u a n t i f i a b l e t r a c e l e v e l 



AnalyricdTechnolog.es, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551101 

TEST SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

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

GIANT REFINING CO. 
(NONE) 
RFI 
OW-1 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/30/91 
05/01/91 
05/01/91 
05/11/91 
UG/L 

1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZO(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnolog.es, Inc. 

ADDITIONAL COMPOUNDS 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10551101 

COMPOUNDS RESULTS 

ADDITIONAL COMPOUND 

HYDROCARBON CIO 40 

SURROGATE PERCENT RECOVERIES 

NITR0BENZENE-D5 (%) 54 
2-FLUOROBIPHENYL (%) 58 
TERPHENYL (%) 83 
PHEN0L-D6 (%) 33 
2-FLUOROPHENOL (%) '47 
2,4,6-TRIBROMOPHENOL (%) 42 



AnalyticalTechnolog.es, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551102 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 04/30/91 
PROJECT # : (NONE) DATE RECEIVED 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED : 05/01/91 
CLIENT I.D. : OW-30 DATE ANALYZED 05/11/91 
SAMPLE MATRIX : AQUEOUS 

• 
UNITS : UG/L 
DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-0CTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZO(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7 ,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10551102 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 63 
2-FLUOROBIPHENYL (%) 55 
TERPHENYL (%) 92 
PHENOL-D6 (%) 35 
2-FLUOROPHENOL (%) 49 
2,4,6-TRIBROMOPHENOL (%) 46 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551103 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

CLIENT : GIANT REFINING CO. DATE SAMPLED • 04/30/91 
PROJECT # : (NONE) DATE RECEIVED . 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED : 05/01/91 
CLIENT I.D. : EQUIP. WASH DATE ANALYZED 05/11/91 
SAMPLE MATRIX : AQUEOUS UNITS UG/L 

DILUTION FACTOR . 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZO(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



J j ^ AnalyticalTechnologies, nc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. 

COMPOUNDS RESULTS 

10551103 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 
2-FLUOROBIPHENYL (%) 
TERPHENYL (%) 
PHENOL-D6 (%) 
2-FLUOROPHENOL (%) 
2,4,6-TRIBROMOPHENOL (%) 

50 
48 
111 
34 
52 
35 



AnalyticdTechnolog.es, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 105511 
CLIENT : GIANT REFINING CO. DATE EXTRACTED : 05/01/91 
PROJECT # : (NONE) DATE ANALYZED • 05/10/91 
PROJECT NAME : RFI UNITS UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR « 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <25 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <5 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZ 0(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



J j ^ AnalyticalTechnologies, nc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10551101 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 41 
2-FLUOROBIPHENYL (%) 49 
TERPHENYL (%) 96 
PHENOL-D6 (%) 57 
2-FLUOROPHENOL (%) 71 
2,4,6-TRIBROMOPHENOL (%) 40 



AnalyticalTechnolog.es, Inc. 

TEST 

QUALITY CONTROL DATA 

SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
RFI 
10599911 

ATI I.D, 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

105511 

05/09/91 

UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,2,4-TRICHLOROBENZENE <10 50 37 74 34 68 8 
ACENAPHTHENE <10 50 36 72 41 82 13 
2,4-DINITROTOLUENE <25 50 31 62 34 68 9 
PYRENE <5 50 63 126 57 114 10 
N-NITROSO-DI-N-PROPYL AMINE <10 50 38 76 43 86 12 
1,4-DICHLOROBENZENE <5 50 42 84 41 82 2 
PENTACHLOROPHENOL <50 100 88 88 89 89 1 
PHENOL <5 100 77 77 79 79 3 
2-CHLOROPHENOL <10 100 84 84 82 82 2 
4-CHLORO-3-METHYLPHENOL <10 100 80 80 75 75 6 
4-NITROPHENOL <50 100 40 40 47 47 16 

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

Spike Concentration 

RPD ( R e l a t i v e % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

x 100 
Average of Spiked Sample 
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TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter 

i/intimony 
t/Arsenic 
,/Barium 
b e r y l l i u m 
^Cadmium 
V/Chromium 
./Cobalt 
u Copper 
l/Lead 
i^Mercury 
• f l i c k e l 
^Potassium 
S e l e n i u m 
v^Vanadium 

Zinc 

Analytical Method Reporting Limit m /̂kg. 

1: 

6010 
7060 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7471 
6010 
6010 
7740 
6010 
6010 

6.0 
0.5 
1.0 
0.2 
0.5 
1.0 
1.0 
2.0 
5.0 
0.2 
4.0 
500 
0.5 
1 .0 
2.0 



TABLE-4 
SKINNER LIST 

METHOD 8240 

Parameter Reporting Limit (ug/kg) 

Benzene 
Carbon disulfide 
Chlorobenzene 
2-Chloroethylvinyl ether 
1,2-Dibromomethane 
1,2-Dichloroethane 
1,4-Dioxane • 
'sEthyl Benzene 
Methyl ethyl ketone (2-butanone) 
Styrene 
Toluene 
Xylenes 

500 
500 
500 
1,000 
1,000 
500 

50,000 
500 

1,000 
500 
500 
500 

METHOD 8270 

Anthracene s 5,000 
Benzenethiol 
Benzo(a)anchracene 5,000 
Benzo(b)f luoranchene .5,000 
Benzo(k) f luoranchene 5,000 
Benzo(a ) pyrene 5,000 
Bis (2-ethylhexyl)phthalate 5,000 
Butyl benzyl phthalate 5,000 
Chrysene • 5,000 
Dibenzo (a ,X)acridine 
Dibenzo(a,h)anthracene 5,000 
Di-n-butylphthalate 5,000 
1.2- Dichlorobenzene 5,000 
1.3- Dichlorobenzene 5,000 
1.4- Dichlorobenzene 5,000 
Diethyl phthalate 5,000 
7 ,12-Dimethylbenz(a)anthrancene 5 ,000 
2,4-Dimethylphenol 5,000 
Dimethyl phthalate 5,000 
2,4-Dinitrophenol 25,000 
Di -n -oc ty l phthalate 5,000 
Fluoranthene 5,000 
Indene 5,000 
Methylchrysene 
1- Methylnaphthalene 5,000 
2- Methylphenol 5,000 
3- Methylphenol 5,000 
4- Methylphenol 5,000 

' Naphthalene 5,000 
4-Nitrophenol 25,000 
Phenanthrene 5,000 



•TABLE-4 Continued 

, ' 5 , 0 0 0 
l h e n o L 5 000' 
l J T e T « . io 000 P 7 r i d i n e 25 000 Quinoline zs.uuu 



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

ATI I.D. 105537 

June 10, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: RFI 

Attention: Claud Rosendale 

On 05/02/91, An a l y t i c a l Technologies, Inc. received a request to 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

The 14 day v o l a t i l e holding time for samples OW-9, OW-10, and the 
t r i p blank has been surpassed by one day. The samples were 
maintained at 4°C with hydrochloric acid so the data i s thought 
to be r e l i a b l e . The results for the 8240 analysis are provided at 
no charge. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (602) 496-4400. 

Elizabeth P r o f f i t t 
Senior Project Manager 

Robert V. Woods 
Laboratory Manager 

RVW:clf 
Enclosure 

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



J j ^ AnalyticalTechnologies, 

CLIENT : GIANT REFINING CO. 
-PROJECT # : (NONE) 
PROJECT NAME : RFI 

ATI I.D. : 105537 

DATE RECEIVED : 05/02/91 

REPORT DATE : 05/29/91 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 
02 
03 

OW-9 
OW-10 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 

05/01/91 
05/01/91 
05/01/91 

TOTALS 

MATRIX 

AQUEOUS 

# SAMPLES 

3 

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 control department before the scheduled disposal date. 



J j ^ AnalyticalTechnologies,lnc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 105537 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/02/91 
PROJECT # : (NONE) 

PROJECT NAME : RFI REPORT DATE : 05/29/91 

PARAMETER UNITS 01 02 

PH UNITS 8.48 8.36 



A AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
(NONE) 
RFI ATI I.D. : 105537 

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

PH UNITS 10553702 8.36 8.37 0.1 NA NA NA 

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

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
x IOC 

Average Result 



AnalyticalTechnologies, Inc. 

METALS RESULTS 

ATI I.D. : 105537 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/02/91 
PROJECT # : (NONE) 
PROJECT NAME : RFI REPORT DATE : 05/29/91 

PARAMETER UNITS 01 02 

ARSENIC MG/L <0.005 <0.005 
BARIUM MG/L 0.044 0.081 
BERYLLIUM MG/L <0.005 <0.005 
CADMIUM MG/L <0.005 0.013 
COBALT MG/L <0.010 <0.010 
CHROMIUM MG/L <0.010 <0.010 
COPPER MG/L 0.014 <0.010 
MERCURY MG/L <0.0002 <0.0002 
POTASSIUM MG/L 1.0 1.8 
NICKEL MG/L <0.020 <0.020 
LEAD MG/L 0.002 <0.002 
ANTIMONY MG/L <0.05 <0.05 
SELENIUM MG/L 0.013 0.024 
VANADIUM MG/L 0.012 <0.010 
ZINC MG/L 0.023 0.012 



AnalyticalTechnologies,lnc. 

METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : RFI ATI I.D. : 105537 

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

ARSENIC MG/L 10554901 <0.005 <0.005 NA 0. 052 0. 050 104 
BARIUM MG/L 10553701 0.044 0.042 5 0. 987 1. 00 94 
BARIUM MG/L 10553702 0.081 0.080 1 0. 178 0. 100 97 
BERYLLIUM MG/L 10553401 0.007 0.007 0 0. 105 0. 100 98 
BERYLLIUM MG/L 10599912 <0.005 <0.005 NA 0. 112 0 . 100 112 
CADMIUM MG/L 10553701 <0.005 <0.005 NA 0. 500 0 . 500 100 
CADMIUM MG/L 10553702 0.013 0.014 7 0. 109 0. 100 96 
COBALT MG/L 10553701 <0.010 <0.010 NA 1. 00 1. 00 100 
COBALT MG/L 10553702 <0.010 <0.010 NA 0. 110 0. 100 110 
CHROMIUM MG/L 10553701 <0.010 <0.010 NA 0. 944 1. 00 94 
CHROMIUM MG/L 10553702 <0.010 <0.010 NA 0. 089 0 . 100 89 
COPPER MG/L 10553701 0.014 0.014 0 0. 504 0. 500 98 
COPPER MG/L 10553702 <0.010 '<0.010 NA 0. 097 0. 100 97 
MERCURY MG/L 10557001 <0.0002 <0.0002 NA 0. 0048 0. 0050 96 
POTASSIUM MG/L 10551101 2.6 2.6 0 56 .4 50 .0 108 
POTASSIUM MG/L 10557001 3.9 3.8 3 59 .5 50 .0 111 
NICKEL MG/L 10553701 <0.020 <0.020 NA 0 . 960 1. 00 96 
NICKEL MG/L 10553702 <0.020 <0.020 NA 0. 100 0. 100 100 
LEAD MG/L 10551103 <0.002 <0.002 NA 0 . 047 0. 050 94 
ANTIMONY MG/L 10553701 <0.05 <0.05 NA 0 . 93 1. 00 93 
'ANTIMONY MG/L 10599906 <0.05 <0.05 NA 0. 09 0. 10 90 
SELENIUM MG/L 10554901 <0.005 <0.005 NA 0. 031 0. 050 62 
VANADIUM MG/L 10553701 0.012 0.011 9 0. 990 1. 00 98 
VANADIUM MG/L 10553702 <0.010 <0.010 NA 0. 104 0. 100 104 
ZINC MG/L 10553701 0.023 0.023 0 0. 527 0. 500 101 
ZINC MG/L 10553702 0.012 0.012 0 0. 122 0. 100 110 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 ( ) 

Spike Concentration 

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

Average Result 



AnalyticalTechnologies,lnc. 

GCMS - RESULTS 

ATI I.D. : 10553701 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 05/01/91 
PROJECT # : (NONE) DATE RECEIVED • 05/02/91 
PROJECT NAME : RFI DATE EXTRACTED : N/A 
CLIENT I.D. : OW-9 DATE ANALYZED 05/16/91 
SAMPLE MATRIX : AQUEOUS UNITS UG/L • 

DILUTION FACTOR 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 102 
BROMOFLUOROBENZENE (%) 90 
TOLUENE-D8 (%) 102 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10553702 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 05/01/91 
PROJECT # : (NONE) DATE RECEIVED : 05/02/91 
PROJECT NAME : RFI DATE EXTRACTED : N/A 
CLIENT I.D. : OW-10 DATE ANALYZED 05/16/91 
SAMPLE MATRIX : AQUEOUS UNITS UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

103 
91 
101 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10553703 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 05/01/91 
PROJECT # : (NONE) DATE RECEIVED . 05/02/91 
PROJECT NAME : RFI DATE EXTRACTED ' N/A 
CLIENT I.D. : TRIP BLANK DATE ANALYZED 05/16/91 
SAMPLE MATRIX : AQUEOUS UNITS UG/L 

DILUTION FACTOR 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

103 
87 
99 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

ATI I.D. : 105537 
CLIENT : GIANT REFINING CO. DATE EXTRACTED 05/16/91 
PROJECT # : (NONE) DATE ANALYZED 05/16/91 
PROJECT NAME : RFI UNITS . UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR N/A 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

99 
88 
102 



AnalyticalTechnologies, Inc. 

TEST 

QUALITY CONTROL DATA 

VOLATILE ORGANICS (EPA 8240) 
ATI I.D, : 105537 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO, 
(NONE) 
RFI 
10599907 

DATE ANALYZED : 05/16/91 
SAMPLE MATRIX : SOIL 
UNITS : UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPI 

1,1-DICHLOROETHENE <1 50 55 110 54 108 2 
TRICHLOROETHENE <1 50 49 98 49 98 0 
CHLOROBENZENE <5 50 51 102 51 102 0 
TOLUENE <5 50 51 102 51 102 0 
BENZENE <5 50 41 82 41 82 0 

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

Spike Concentration 

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

x 100 
Average of Spiked Sample 

TR - Compound detected at an unquantifiable trace l e v e l 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10553701 

TEST SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

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

GIANT REFINING CO. 
(NONE) 
RFI 
OW-9 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/01/91 
05/02/91 
05/06/91 
05/15/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-0CTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZ 0(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10553701 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 45 
2-FLUOROBIPHENYL (%) 46 
TERPHENYL (%) 87 
PHENOL-D6 (%) 37 
2-FLUOROPHENOL (%) 57 
2,4,6-TRIBROMOPHENOL (%) 42 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10553702 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 05/01/91 
PROJECT # : (NONE) DATE RECEIVED : 05/02/91 
PROJECT NAME : RFI DATE EXTRACTED 05/06/91 
CLIENT I.D. : OW-10 DATE ANALYZED : 05/15/91 
SAMPLE'MATRIX : AQUEOUS UNITS : UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZ YLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZ 0(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZ0(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST i SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10553702 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 52 
2-FLUOROBIPHENYL (%) 57 
TERPHENYL (%) 107 
PHENOL-D6 (%) 37 
2-FLUOROPHENOL (%) 51 
2,4,6-TRIBROMOPHENOL (%) 39 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. 105537 
CLIENT : GIANT REFINING CO. DATE EXTRACTED 05/06/91 
PROJECT # : (NONE) DATE ANALYZED 05/15/91 
PROJECT NAME : RFI UNITS UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHYLPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROTOLUENE <5 
2,6-DINITROTOLUENE <5 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZ 0(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZ0(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 105537 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 67 
2-FLUOROBIPHENYL (%) 67 
TERPHENYL (%) 107 
PHENOL-D6 (%) 45 
2-FLUOROPHENOL (%) 56 
2,4,6-TRIBROMOPHENOL (%) 38 



AnalyticalTechnologies, Inc. 

TEST 

QUALITY CONTROL DATA 

SEMI-VOLATILE ORGANICS (EPA 8270) 
ATI I.D. : 105537 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
RFI 
10599915 

DATE ANALYZED : 05/15/91 
SAMPLE MATRIX : ' 
UNITS : UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1, 2,4-TRICHLOROBENZENE <10 50 31 62 33 66 6 
ACENAPHTHENE <10 50 32 64 37 74 14 
2,4-DINITROTOLUENE <25 50 26 52 31 62 18 
PYRENE <5 50 52 104 55 110 6 
N-NITROSO-DI-N-PROPYL AMINE <10 50 26 52 29 58 11 
1,4-DICHLOROBENZENE <5 50 37 74 38 76 3 
PENTACHLOROPHENOL <50 100 61 51 65 65 6 
PHENOL <5 100 50 50 52 104 4 
2-CHLOROPHENOL <10 100 52 52 58 58 11 
4-CHLORO-3-METHYLPHENOL <10 100 47 47 47 47 0 
4-NITROPHENOL <50 100 40 40 41 41 2 

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

Spike Concentration 

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

x 100 
Average of Spiked Sample 



N 

su3NiviNoodo aaawnN 

(ueOdlOi ^qsieiew xoid3 8em 

uo!JS96!Q |qoi Aq s|Eiefl xoi d3 8 em 

(Oiei) daJd xoid3 **\ *°1d3 8 em 

siBiaw luBinnod /juoud ei em 

(I E0S/120S) S8|HE|0A VMOS 

spjBpuBis AjBpuooas VMQS 

spjEpuEis AjEUJUd VMQS 

(0fr28**# SW/09 SO!UE6JO 8|!JE|0A 

(0«cWe9^SVN/O3 spunodujOQ ppv/lBJineN/asBg 

(0St8/Sl9) seppiqiOH 

(0808/809) aOd/seppRsed 

381W 

(0208/209) suoqjBOOjpAH apBiuoJV 

(0108/109) suoqjBOOjpAH paiBUUOmo 

(0208) 3X18 

(0208/9108 QOH) 3Xia/8U!l°seo/|8S8!a 

leseia/SBglsioa Q(W 

I E 
(l '8lf) suoqjBoojp/H uiri9|0j)9d 

V is 

>- CO 

<C LU 
^ CC 
2 O 
O Q 
O < 

=! O 
CQ O 

co 
CO 
LU 
CC 
o 
o < 

1 

\ 

>< 

X 

3 

\ 
Vn 

> 

00 

s 
5 

s> 
CO 

2 
a 
to c cn 
05 

2 ^ 

05 

18 

iVs 

k 

E >w 

CD 
c75 

a 

o 

*c3 
CC 
I— 
CO 

i 

• 
CM 

• 
OO 

• 

• 

I ' 
CO 

c 

< 

ft. 

1̂  
$1 

0 

1 

s 

s 



TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter Analytical Method Reporting Limit mg/kg 

•Antimony 6010 6.0 
^-Arsenic 7060 0.5 
"•"Barium 6010 1.0 
•/Beryllium . 6010 - 0.2 
-sCadmium ' 6010 0.5 
•Chromium 6010 1.0 
-Cobal t 6010 1.0 
i/Copper 6010 2.0 
,/Lead 6010 5.0 
•Mercury 7471 0.2 
^Nickel 6010 4.0 

•Potassium 6010 500 
•Selenium 7740 0.5 
•Vanadium 6010 t 1.0 

. /Z inc 6010 2.0 



TABLE-4 
SKINNER LIST 

METHOD 8240 

Parameter Reporting Limit (ug/kg) 

Benzene 500 
Carbon disulfide ' 500 " 
Chlorobenzene 500 
2-Chloroethylvinyl ether 1,000 
1,2-Dibromomethane 1,000 
1,2-Dichloroethane 500 
1,4-Dioxane • 50,000 

..Ethyl Benzene 500 
Methyl ethyl ketone (2-butanone) 1,000 
Styrene 500 
Toluene 500 
Xylenes 500 

METHOD 8270 

Anthracene 5,000 
Benzenethiol 
Benzo(a)anthracene 5,000 
Benzo( b ) fluoranthene 5,000 
Benzo(k) fluoranthene 5,000 
Benzo(a)pyrene 5,000 
Bis( 2-ethylheiyl)phthalate 5,000 
Butyl benzyl phthalate 5,000 
Chrysene • 5,000 
Dibenzo(a ,X)acridine 
Dibenzo(a,h)anthracene 5,000 
Di-n-buty lphthalate 5,000 
1.2- Dichlorobenzene 5,000 
1.3- Dichlorobenzene 5,000 
1.4- Dichlorobenzene 5,000 
Diethyl phthalate ' 5,000 
7,12-Dimethylbenz(a)anthrancene 5,000 
2,4-Dimethylphenol 5,000 
Dimethyl phthalate 5,000 
2,4-Dinitrophenol 25,000 
Di -n-oc ty l phthalate 5,000 
Fluoranthene 5,000 
Indene 5,000 
Methylchrysene 
1- Methylnaphthalene 5,000 
2- Methylphenol 5,000 
3- Methylphenol 5,000 
4- Methylphenol 5,000 
Naphthalene 5,000 
4-Nitrophenol 25,000 
Phenanthrene 5,000 



TABLE-4 Continued 

Phenol. 
Pyrene 
Pyridine 
Quinoline 

5,000 
5,000" 
10,000 
25,000 



^jjj]^ AnalyticalTechnologies, Inc. 9830 S. 51 st Street Suite B-113 Phoenix, AZ 85044 (602) 496-4400 

ATI I.D. 105510 

June 10, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: RFI 

Attention: Claud Rosendale 

On 05/01/91, Analytical Technologies, Inc. received a request t o 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

Sample OW-5 had matrix interferences f o r several metals (excluding 
As, Pb, K, and Mercury) analyses. These samples had to be d i l u t e d 
to be analyzed. Detection l i m i t s have been raised accordingly. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (602) 496-4400. 

Lorraine Davis 
QA Coordinator 

RVW:clf 
Enclosure 

Elizabeth P r o f f i t t 
Senior Project Manager 

Robert V. Woods 
Laboratory Manager 

Corporate Offices: 555Q Morehouse Drive San Diego, CA 92121 (619) 458-9141 



AnalyticalTechnologies, Inc. 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/01/91 
PROJECT # : (NONE) 
PROJECT NAME : RFI REPORT DATE : 05/29/91 

ATI I.D. : 105510 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 MW-4 AQUEOUS 04/30/91 
.02 OW-5 AQUEOUS 04/30/91 
03 OW-7 AQUEOUS 04/30/91 
04 TRIP BLANK AQUEOUS 04/30/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 4 

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 control department before the scheduled disposal date. 



J j \ ^ AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 105510 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/01/91 
PROJECT # : (NONE) 

PROJECT NAME : RFI REPORT DATE : 05/29/91 

PARAMETER UNITS 01 02 03 

PH UNITS 8.77 6.9 8 8.87 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT •: GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : RFI ATI I.D. : 105510 

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

PH UNITS 10551003 8.87 8.87 0 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

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

Average Result 



AnalyticalTechnologies, Inc. 

METALS RESULTS 

ATI I.D. : 105510 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/01/91 
PROJECT # : (NONE) 
PROJECT NAME : RFI REPORT DATE : 05/29/91 

PARAMETER UNITS 01 02 03 

ARSENIC MG/L <0.005 <0.005 <0.005 
BARIUM MG/L 0.024 0.085 0.067 
BERYLLIUM MG/L <0.005 <0.010 <0.005 
CADMIUM MG/L <0.005 <0.025 <0.005 
COBALT MG/L <0.010 <0.050 <0.010 
CHROMIUM MG/L <0.010 <0.010 <0.010 
COPPER MG/L 0.379 <0.050 0.018 
MERCURY MG/L <0.0002 <0.0002 <0.0002 
POTASSIUM MG/L 1.4 7.9 2.0 
NICKEL MG/L <0.020 <0.10 <0.020 
LEAD MG/L 0.002 0.021 0.003 
ANTIMONY MG/L <0.05 <0. 25 <0.05 
SELENIUM MG/L <0.005 <0.05 <0.005 
VANADIUM MG/L <0.010 <0.50 0.024 
ZINC MG/L 0.038 <0.050 0.015 



2\\ / j ^ AnalyticalTechnologies, Inc. 

METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : RFI ATI I.D. : 105510 

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

ARSENIC MG/L 10551904 <0.005 <0.005 NA 0.040 0.050 80 
BARIUM MG/L 10551003 0.067 0.068 1 1.01 1.00 94 
BERYLLIUM MG/L 10551103 <0.005 <0.005 NA 0.465 0.500 93 
CADMIUM MG/L 10551003 <0.005 <0.005 NA 0.490 0.500 98 
COBALT MG/L 10551003 <0.010 <0.010 NA 0.960 1.00 96 
CHROMIUM MG/L 10551003 <0.010 <0.010 NA 0.929 1.00 93 
COPPER MG/L 10551003 0.018 0.018 0 0.502 0.500 97 
MERCURY MG/L 10491402 <0.0002 <0.0002 NA 0.0049 0.0050 98 
POTASSIUM MG/L 10551101 2.6 2.6 0 56 .4 50.0 108 
NICKEL MG/L 10551003 <0.020 <0.020 NA 0.949 1.00 95 
LEAD MG/L 10490101 0.009 0.009 0 0.057 0.050 96 
ANTIMONY MG/L 10551003 <0.05 <0.05 NA 0.94 1.00 94 
SELENIUM MG/L 10488708 <0.005 *'<0.005 NA 0.037 0.050 74 
VANADIUM MG/L 10551003 0.024 0.022 9 1.00 1.00 98 
ZINC MG/L 10551003 0.015 0.011 31 0.506 0.500 98 

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

Spike Concentration 

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

Average Result 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

TEST 

ATI I.D. 

VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

10551001 

CLIENT : GIANT REFINING CO. DATE SAMPLED 04/30/91 
PROJECT # : (NONE) DATE RECEIVED 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED N/A 
CLIENT I.D. : MW-4 DATE ANALYZED 05/13/91 
SAMPLE MATRIX : AQUEOUS UNITS • UG/L 

DILUTION FACTOR 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

1, 2-DICHLOROETHANE-D4 (%) 96 
BROMOFLUOROBENZENE (%) 94 
TOLUENE-D8 (%) 105 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551002 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED 04/30/91 
PROJECT # : (NONE) DATE RECEIVED 05/01/91 
PROJECT NAME :. RFI DATE EXTRACTED : N/A 
CLIENT I.D. : OW-5 DATE ANALYZED : 05/13/91 
SAMPLE MATRIX : AQUEOUS UNITS UG/L 

DILUTION FACTOR 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1, 2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

103 
104 
109 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551003 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 04/30/91 
PROJECT # : (NONE) DATE RECEIVED : 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED : N/A 
CLIENT I.D. : OW-7 DATE ANALYZED : 05/13/91 
SAMPLE MATRIX : AQUEOUS UNITS : UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE £5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

103 
90 
110 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551004 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED 04/30/91 
PROJECT # : (NONE) DATE RECEIVED 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED N/A 
CLIENT I.D. : TRIP BLANK DATE ANALYZED 05/13/91 
SAMPLE MATRIX. : AQUEOUS UNITS : UG/L 

DILUTION FACTOR 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
T0LUENE-D8 (%) 

106 
92 
107 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

ATI I.D. : 105510 
CLIENT : GIANT REFINING CO. DATE EXTRACTED : 05/13/91 
PROJECT # : (NONE) DATE ANALYZED : 05/13/91 
PROJECT NAME : RFI UNITS : UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE •,<5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 106 
BROMOFLUOROBENZENE (%) 101 
TOLUENE-D8 (%) 105 



AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 
ATI I.D. : 105510 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) DATE ANALYZED : 05/13/91 
PROJECT NAME : RFI SAMPLE MATRIX : SOIL 
REF I.D. : 10599906 UNITS : UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1 50 59 118 53 106 11 
TRICHLOROETHENE <1 50 47 94 51 102 8 
CHLOROBENZENE <5 50 49 98 53 106 8 
TOLUENE <5 50 53 106 58 116 9 
BENZENE <5 50 51 102 51 102 0 

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

Spike Concentration 

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

Average of Spiked Sample 

TR - Compound detected a t an u n q u a n t i f i a b l e trace l e v e l 

X 100 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551001 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 04/30/91 
PROJECT # : (NONE) DATE RECEIVED : 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED : 05/01/91 
CLIENT I.D. : MW-4 DATE ANALYZED : 05/11/91 
SAMPLE MATRIX : AQUEOUS UNITS : UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS (2 -ETHYLHEXYL) PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTY LPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZ 0(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7 ,12 -DIMETHYLBENZ (a) ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10551001 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 42 
2-FLUOROBIPHENYL (%) 46 
TERPHENYL (%) 92 
PHENOL-D6 (%) 38 
2-FLUOROPHENOL (%) 51 
2,4,6-TRIBROMOPHENOL (%) 44 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551002 

TEST SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

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

GIANT REFINING CO. 
(NONE) 
RFI 
OW-5 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/30/91 
05/01/91 
05/01/91 
05/11/91 
UG/L 

1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZ 0(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10551002 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 60 
2-FLUOROBIPHENYL (%) 56 
TERPHENYL (%) 97 
PHENOL-D6 (%) 32 
2-FLUOROPHENOL (%) 44 
2,4,6-TRIBROMOPHENOL (%) 42 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10551003 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 04/30/91 
PROJECT # : (NONE) DATE RECEIVED . 05/01/91 
PROJECT NAME : RFI DATE EXTRACTED . 05/01/91 
CLIENT I.D. : OW-7 DATE ANALYZED . 05/11/91 
SAMPLE MATRIX : AQUEOUS UNITS : UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZO(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10551003 

COMPOUNDS RESULTS 

PYRIDINE <5 
QUINOLINE <25 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 59 
2-FLUOROBIPHENYL (%) 58 
TERPHENYL (%) 106 
PHENOL-D6 (%) 10 
2-FLUOROPHENOL (%) 21 
2,4,6-TRIBROMOPHENOL (%) 14 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 105510 
CLIENT : GIANT REFINING CO. DATE EXTRACTED 05/01/91 
PROJECT # : (NONE) DATE ANALYZED : 05/10/91 
PROJECT NAME : RFI UNITS UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZO(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 105510 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 41 
2-FLUOROBIPHENYL (%) 49 
TERPHENYL (%) 96 
PHENOL-D6 (%) 57 
2-FLUOROPHENOL (%) 71 
2,4,6-TRIBROMOPHENOL (%) 40 



A Inc. 

TEST 

AnalyticalTechnologies, 

QUALITY CONTROL DATA 

SEMI-VOLATILE ORGANICS (EPA 827 0) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
RFI 
10599911 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

105510 

05/09/91 

UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC SAMPLE REC. RPD 

1,2,4-TRICHLOROBENZENE <10 50 37 74 34 68 8 
ACENAPHTHENE <10 50 36 72 41 82 13 
2,4-DINITROTOLUENE <25 50 31 62 34 68 9 
PYRENE <5 50 63 126 57 114 10 
N-NITROSO-DI-N-PROPYL AMINE <10 50 38 76 43 86 12 
1,4-DICHLOROBENZENE <5 50 42 84 41 82 2 
PENTACHLOROPHENOL <50 100 88 88 89 89 1 
PHENOL <5 100 77 77 79 79 3 
2-CHLOROPHENOL <10 100 84 84 82 82 2 
4-CHLORO-3-METHYLPHENOL <10 100 80 80 75 75 6 
4-NITROPHENOL <50 100 40 40 47 47 16 

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

Spike Concentration 

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

x 100 
Average of Spiked Sample 
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TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter 

i/Aatimony 
t/Arsenic 
,/Barium 
b e r y l l i u m 
yCadmium 
^/Chromium 
i/Cobalt 
vCopper 
L/Lead 
Mercury 
N i c k e l 
^Potassium 
i^Selenium 
v^Vanadium 
sj Zinc 

Analytical Method S n o r t i n g Limit mg/kg. 

6010 
7060 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7471 
6010 
6010 
7740 
6010 
6010 

6.0 
0.5 
1.0 
0.2 
0.5 
1.0 
1.0 
2.0 
5.0 
0.2 
4.0 
500 
0.5 
1 .0 
2.0 



TABLE-4 
SKINNER LIST 

METHOD 8240 

Parameter 

Benzene 
Carbon disulfide 
Chlorobenzene 
2-Chloroethylvinyl ether 
1,2-Dibromomethane 
1,2-Dichloroethane 
1,4-Dioxane > 

" !Ethyl Benzene 
Methyl ethyl ketone (2-butanone) 
Styrene 
Toluene 
Xylenes 

Reporting Limit (ug/kg) 

500 
500 • 
500 
1,000 
1,000 

500 
50,000 

500 
1,000 

500 
500 
500 

METHOD 8270 

Anthracene 5,000 
Benzenethiol 
Benzo(a)anthracene 5,000 
Benzo(b)fluoranchene 5,000 
3enzo(k)fluoranchene 5,000 
Benzo(a)pyrene 5,000 
Bis (2-e thy lhe.iyl) phthalate 5,000 
Butyl benzyl phchalate 5,000 
Chrysene • ' 5,000 
Dibenzo(a ,X)acridine 
Dibenzo(a ,h)anthracene 5,000 
Di-n-butylphthalate 5,000 
1.2- Dichlorobenzene 5,000 
1.3- Dichlorobenzene 5,000 
1.4- Dichlorobenzene 5,000 
Diethyl phthalace 5. 0 0 0 

7 ,12-Dimethylbenz(a)anChrancer»e 5 ,000 
2,4-Dimethylphenol 5,000 
Dimethyl phthalate 5,000 
2,4-Dinitrophenol 25,000 
Di-n-octyl phthalate 5,000 
Fluoranthene 5 > 0 Q Q 

Indene 5,000 
Methylchrysene 
1- Methylnaphthalene 5,000 
2- Methylphenol 5 > 0 0 0 

3- Methylphenol 5,000 
4- Methylphenol 5,000 
Naphthalene 5,000 
4-Nitrophenol 25,000 
Phenanthrene 5,000 



TABLE-4 Continued 

Phenol. 
Pyrene 
Pyridine 
Quinoliae 

5,000 
5,000' 
10,000 
25,000 



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

ATI I.D. 105534 

June 10, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: RFI 

Attention: Claud Rosendale 

On 05/02/91, Analytical Technologies, Inc. received a request t o 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

Due to matrix interferences, sample OW-1 had to be d i l u t e d for. 
Selenium analysis, causing the detection l i m i t to be raised. 

I f you have any questions or comments, please do not hesitate t o 
contact us at (602) 496-4400. 

Robert V. Woods 
Laboratory Manager Senior Project Manager 

RVW:clf 
Enclosure 

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



AnalyticalTechnologies, Inc. 

CLIENT 
PROJECT # 
PROJECT NAME 

GIANT REFINING CO. 
(NONE) 
RFI 

ATI I.D. * 105534 

DATE RECEIVED 

REPORT DATE 

05/02/91 

05/29/91 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 
02 

OW-2 
EQUIP WASH #2 

AQUEOUS 
AQUEOUS 

05/01/91 
05/01/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 2 

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 control department before the scheduled disposal date. 



JJ^K AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 105534 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/02/91 
PROJECT # : (NONE) 

PROJECT NAME : RFI REPORT DATE : 05/29/91 

PARAMETER UNITS 01 02 

PH UNITS 8.50 5.79 



QUALITY CONTROL 

ATI I.D. : 105534 

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

PH UNITS 10553702 8.36 8.37 0.1 NA NA NA 

i 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 o 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
x 1 0 0 

Average Result 

A / j ^ AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY -

CLIENT ! GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : RFI 



AnalyticalTechnologies, Inc. 

METALS RESULTS 

ATI I.D. : 105534 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/02/91 
PROJECT # : (NONE) 
PROJECT NAME : RFI REPORT DATE : 05/29/91 

PARAMETER UNITS 01 02 

ARSENIC MG/L 0.006 <0.005 
BARIUM MG/L 0.497 0.057 
BERYLLIUM MG/L 0.007 <0.005 
CADMIUM MG/L <0.005 <0.005 
COBALT .MG/L <0.010 <0.010 
CHROMIUM PG/L 0.023 <0.010 
COPPER MG/L 0.044 0.017 
MERCURY MG/L <0.0002 <0.0002 
POTASSIUM MG/L 2.7 <1.0 
NICKEL MG/L <0.020 <0.020 
LEAD ' MG/L 0.026 <0.002 
ANTIMONY MG/L <0.05 <0.05 
SELENIUM MG/L <0.010 <0.005 
VANADIUM MG/L 0.051 <0.010 
ZINC MG/L 0 . 063 0.014 



- QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) 
PROJECT NAME : RFI ATI I.D. : 105534 

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

ARSENIC MG/L 10554901 <0.005 <0.005 NA 0.052 0.050 104 
BARIUM MG/L 10553106 <0.010 <0.010 NA 0.098 0.100 98 
BERYLLIUM MG/L 10553401 0.007 0.007 0 ' 0.105 0.100 98 
CADMIUM MG/L 10553701 <0.005 <0.005 NA 0.500 0.500 100 
COBALT MG/L 10553701 <0.010 <0.010 NA 1.00 1. 00 100 
CHROMIUM MG/L 10553106 <0.010 <0.010 NA 0.088 0.100 88 
COPPER MG/L 10553106 <0.010 <0.010 NA 0.090 0.100 90 
COPPER MG/L 10553701 0.014 0.014 0 0.504 0.500 98 
MERCURY MG/L 10557001 <0.0002 <0.0002 NA 0.0048 0.0050 96 
POTASSIUM MG/L 10551101 2.6 2.6 0 56.4 50.0 108 
NICKEL MG/L 10553701 <0.020 <0.020 NA 0.960 1.00 96 
LEAD MG/L 10551103 <0.002 <0.002 NA 0 .047 0.050 94 
ANTIMONY MG/L 10553701 <0.05 •<0.05 NA 0.93 1.00 93 
SELENIUM MG/L 10490101 <0.005 <0.005 NA 0.030 0.050 60 
VANADIUM MG/L 10553701 0.012 0.011 9 0.990 1.00 98 
ZINC MG/L 10553106 0.015 0.016 6 0.123 0.100 108 

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

Spike Concentration 

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

Average Result 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10553401 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 05/01/91 
PROJECT # : (NONE) DATE RECEIVED : 05/02/91 
PROJECT NAME : RFI DATE EXTRACTED : N/A 
CLIENT I.D. : OW-2 DATE ANALYZED • 05/13/91 
SAMPLE MATRIX : AQUEOUS UNITS UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 
BROMOFLUOROBENZENE (%) 
T0LUENE-D8 (%) 

108 
81 
108 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10553402 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED : 05/01/91 
PROJECT # : (NONE) DATE RECEIVED : 05/02/91 
PROJECT NAME : RFI DATE EXTRACTED . N/A 
CLIENT I.D. : EQUIP WASH #2 DATE ANALYZED 05/13/91 
SAMPLE MATRIX : AQUEOUS UNITS : UG/L 

DILUTION FACTOR : 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

108 
86 
102 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

ATI I.D. : 105534 
CLIENT : GIANT REFINING CO. DATE EXTRACTED : 05/13/91 
PROJECT # : (NONE) DATE ANALYZED : 05/13/91 
PROJECT NAME : RFI UNITS . UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <2.5 

SURROGATE PERCENT RECOVERIES 

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

106 
101 
105 



AnalyticalTechnologies, Inc. 

TEST 

QUALITY CONTROL DATA 

VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
RFI 
10599906 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

105534 

05/13/91 
SOIL 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <1 50 59 118 53 106 11 
TRICHLOROETHENE <1 50 47 94 51 102 8 
CHLOROBENZENE <5 50 49 98 53 106 8 
TOLUENE <5 50 53' 106 58 116 9 
BENZENE <5 50 51 102 51 102 0 

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

Spike Concentration 

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

Average of Spiked Sample 

TR - Compound detected at an unquantifiable trace l e v e l 

100 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10553401 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

CLIENT : GIANT REFINING CO. DATE SAMPLED 05/01/91 
PROJECT # : (NONE) DATE RECEIVED . 05/02/91 
PROJECT NAME : RFI DATE EXTRACTED 05/06/91 
CLIENT I.D. : OW-2 DATE ANALYZED 05/15/91 
SAMPLE MATRIX : AQUEOUS UNITS . UG/L 

DILUTION FACTOR 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHYLPHENOL -i<5 

2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZO(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : • SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10553401 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 53 
2-FLUOROBIPHENYL (%) 58 
TERPHENYL (%) 114 
PHENOL-D6 (%) 36 
2-FLUOROPHENOL (%) 51 
2,4,6-TRIBROMOPHENOL (%) 35 



^ j j ^ AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. 10553402 

TEST SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

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

GIANT REFINING CO. 
(NONE) 
RFI 
EQUIP WASH #2 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/01/91 
05/02/91 
05/06/91 
05/15/91 
UG/L 

1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHLYPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
3IS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZO(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 10553402 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE—D5 (%) 56 
2-FLUOROBIPHENYL (%) 59 
TERPHENYL (%) 128 
PHENOL-D6 (%) 38 
2-FLUOROPHENOL (%) 54 
2,4,6-TRIBROMOPHENOL (%) 34 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 105534 
CLIENT : GIANT REFINING CO. DATE EXTRACTED : 05/06/91 
PROJECT # : (NONE) DATE ANALYZED 05/15/91 
PROJECT NAME : RFI UNITS UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR 1 

COMPOUNDS RESULTS 

PHENOL <5 
1,3-DICHLOROBENZENE <5 
1,4-DICHLOROBENZENE <5 
1,2-DICHLOROBENZENE <5 
2-METHYLPHENOL <5 
4-METHYLPHENOL <5 
2,4-DIMETHYLPHENOL <5 
NAPHTHALENE <5 
DIMETHYLPHTHALATE <5 
2,4-DINITROPHENOL <25 
4-NITROPHENOL <25 
DIETHYLPHTHALATE <5 
PHENANTHRENE <5 
ANTHRACENE <5 
DI-N-BUTYLPHTHALATE <5 
FLUORANTHENE <5 
PYRENE <5 
BUTYLBENZYLPHTHALATE <5 
BENZO(a)ANTHRACENE <5 
BIS(2-ETHYLHEXYL)PHTHALATE <5 
CHRYSENE <5 
DI-N-OCTYLPHTHALATE <5 
BENZO(b)FLUORANTHENE <5 
BENZO(k)FLUORANTHENE <5 
BENZO(a)PYRENE <5 
DIBENZO(a,h)ANTHRACENE <5 
BENZENETHIOL <5 
DIBENZO(A,J)ACRIDINE <5 * 
7,12-DIMETHYLBENZ(a)ANTHRACENE <5 
INDENE <5 
METHYLCHRYSENE <5 
1-METHYLNAPHTHALENE <5 
3-METHYLPHENOL <5 
PYRIDINE <5 
QUINOLINE <25 

* ESTIMATED PRACTICAL QUANTITATION LIMIT BASED ON A REVIEW OF THE MASS 
SPECTRA DATA. 



AnalyticalTechnologies, Inc. 

TEST : SEMI-VOLATILE ORGANICS (SKINNER LIST) EPA 8270 

ATI I.D. : 105534 

COMPOUNDS RESULTS 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 67 
2-FLUOROBIPHENYL (%) 67 
TERPHENYL (%) 107 
PHENOL-D6 (%) 45 
2-FLUOROPHENOL (%) 56 
2,4,6-TRIBROMOPHENOL (%) 38 



AnalyticalTechnologies^ Inc. 

QUALITY CONTROL DATA 
ATI I.D. :- 105534 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT : GIANT REFINING CO. 
PROJECT # : (NONE) DATE ANALYZED : 05/15/91 
PROJECT NAME : RFI SAMPLE MATRIX : 
REF I.D. : 10599915 UNITS : UG/L 

DUP. DUP . 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC . SAMPLE REC. RPD 

1,2,4-TRICHLOROBENZENE <10 50 31 62 33 66 6 
ACENAPHTHENE <10 50 32 64 37 74 14 
2,4-DINITROTOLUENE <25 50 26 52 31 62 18 
PYRENE <5 50 52 104 55 110 6 
N-NITROSO-DI-N-PROPYL AMINE <10 50 26 52 29 58 11 
1,4-DICHLOROBENZENE <5 50 37 74 38 76 3 
PENTACHLOROPHENOL <50 100 61 61 65 65 6 
PHENOL <5 100 50 50 52 104 4 
2-CHLOROPHENOL <10 100 52 52 58 58 11 
4-CHLORO-3-METHYLPHENOL <10 100 47 47 47 47 0 
4-NITROPHENOL <50 100 40 40 41 41 2 

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

Spike Concentration 

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

X 100 
Average of Spiked Sample 
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TABLE -1 
BACKGROUND METALS 

Total Metals 

Parameter 

"Antimony 
A r s e n i c 
^Barium 
b e r y l l i u m 
PCadmium 
Chromium 

•Cobalt 
^-Copper 
>Lead 
Mercury 
N i c k e l 
yPotassium 
t-Selenium 
^ a n a d i um 

^--Zinc 

Analyt ica l Method Reporting Limit mg/kg 

6010 
7060 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7471 
6010 
6010 
7740 
6010 
6010 

,0 
.5 
.0 
.2 
.5 
.0 
.0 

2.0 
5.0 
0.2 
4.0 
500 
0.5 
1.0 
2.0 



TABLE-4 
SKINNER LIST 

METHOD 8240 

Parameter 

Benzene 
Carbon disulfide 
Chlorobenzene 
2-Chloroethylvinyl ether 
1,2-Dibromomethane 
1,2-Dichloroe thane 
1,4-Dioxane • 
Ethyl Benzene 
Methyl ethyl ketone (2-butanone) 
Styrene 
Toluene 
Xylenes 

Reporting Limit (ug/kg) 

500 
500 • 
500 
1,000 
1,000 
500 

50,000 
500 

1,000 
500 
500 
500 

METHOD 8270 

Anthracene 5,000 
Benzenethiol 
Benzo(a )anthracene 5,000 
Benzo(b)fluoranthene 5,000 
Benzo(k) fluoranchene 5,000 
Benzo(a)pyrene 5,000 
Bis(2-ethylhexyl)phthalate 5,000 
Butyl benzyl phthalate 5,000 
Chrysene ; 5,000 
Dibenzo(a ,X)acridine 
Dibenzo(a,h)anthracene 5,000 
Di-n-bucylphthalate 5,000 
1.2- Dichlorobenzene 5,000 
1.3- Dichlorobenzene 5,000 
1.4- Dichlorobenzene 5,000 
Diethyl phthalate 5,000 
7,12-Dimethylbenz(a)anthrancene 5,000 
2,4-Dimethylphenol 5,000 
Dimethyl phthalate 5,000 
2,4-Dinitrophenol 25,000 
Di-n-octyl phthalate 5,000 
Fluoranthene 5,000 
Indene 5,000 
Methylchrysene 
1- Methylnaphthalene 5,000 
2- Methylphenol 5,000 
3- Methylphenol 5,000 
4- Methylphenol 5,000 
Naphthalene 5,000 
4-Nitrophenol 25,000 
Phenanthrene 5,000 



TABLE-4 Continued 

Phenol. * 5,000 
Pyrene 5,000 
Pyridine 
Quinoline 25,000 



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

ATI I.D. 105576 

June 10, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: OCD 

Attention: Claud Rosendale 

On 05/04/91, Analytical Technologies, Inc. received a request t o 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

8240 analyses were performed by ATI, Fort Collins. The detection 
l i m i t they are able to report f o r EDB i s 10 ̂ ug/1, four times high< 
than t h a t reportable by ATI, Phoenix 

I f you have any questions or comments, please do not hesitate t o 
contact us at (602) 496-4400. 

Robert V. Woods 
Laboratory Manager Senior Project Manager 

RVW:clf 
Enclosure 

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



AnalyticalTechnologies, Inc. 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/04/91 
PROJECT # : (NONE) 
PROJECT NAME : OCD REPORT DATE : 05/29/91 

ATI I.D. : 105576 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 
02 
03 
04 
05 

OW-12 
OW-13 
OW-14 
OW-20 
TRIP BLANK 

AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 
AQUEOUS 

05/02/91 
05/02/91 
05/02/91 
05/02/91 
03/25/91 

TOTALS 

MATRIX 

AQUEOUS 

# SAMPLES 

5 

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 control department before the scheduled disposal date. 



J j ^ AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10557601 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

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

GIANT REFINING CO. 
(NONE) 
OCD 
OW-12 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/04/91 
N/A 
05/17/91 
UG/L 

1 

COMPOUNDS RESULTS 

CARBON DISULFIDE 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
BENZENE 
2-CHLOROETHYLVINYLETHER 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
1,4-DIOXANE 
1,2-DIBROMOETHANE (EDB) 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<10 
<10 

SURROGATE PERCENT RECOVERIES 

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

110 
101 
94 



j ^ j ^ , AnalyticalTechnologies, Inc. 

' GCMS - RESULTS 

ATI I.D. : 10557602 

TEST % VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

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

GIANT REFINING CO. 
(NONE) 
OCD 
OW-13 
•AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/04/91 
N/A 
05/17/91 
UG/L 

1 

COMPOUNDS RESULTS 

CARBON DISULFIDE 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
BENZENE 
2-CHLOROETHYLVINYLETHER 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
1,4-DIOXANE 
1,2-DIBROMOETHANE (EDB) 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<10 
<10 

SURROGATE PERCENT RECOVERIES 

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

108 
100 
103 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10557603 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

CLIENT : GIANT REFINING CO. DATE SAMPLED 05/02/91 
PROJECT # : (NONE) DATE RECEIVED • 05/04/91 
PROJECT NAME : OCD DATE EXTRACTED N/A 
CLIENT I.D. : OW-14 DATE ANALYZED 05/17/91 
SAMPLE MATRIX : AQUEOUS UNITS : UG/L 

DILUTION FACTOR ; 1 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE <5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <10 

SURROGATE PERCENT RECOVERIES 

1,2-DICHLOROETHANE-D4 (%) 114 
BROMOFLUOROBENZENE (%) 99 
TOLUENE-D8 (%) 101 



J j ^ AnalyticalTechnologies,Inc. 

GCMS - RESULTS 

ATI I.D. : 10557604 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

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

GIANT REFINING CO. 
(NONE) 
OCD 
OW-20 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/02/91 
05/04/91 
N/A 
05/16/91 
UG/L 

1 

COMPOUNDS RESULTS 

CARBON DISULFIDE 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
BENZENE 
2-CHLOROETHYLVINYLETHER 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
1,4-DIOXANE 
1,2-DIBROMOETHANE (EDB) 

<5 
<5 
490 
130 
<5 
170 
<5 
5 
<5 
29 
<10 
<10 

SURROGATE PERCENT RECOVERIES 

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

106 
101 
103 



J j ^ , AnalyticalTechnologies,! 

GCMS - RESULTS 

ATI I.D. : 10557605 

TEST VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

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

GIANT REFINING CO. 
(NONE) 
OCD 
TRIP BLANK 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

03/25/91 
05/04/91 
N/A 
05/16/91 
UG/L 

1 

COMPOUNDS RESULTS 

CARBON DISULFIDE 
1,2-DICHLOROETHANE 
2-BUTANONE (MEK) 
BENZENE 
2-CHLOROETHYLVINYLETHER 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
TOTAL XYLENES 
1,4-DIOXANE 
1,2-DIBROMOETHANE (EDB) 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 
<10 
<10 

SURROGATE PERCENT RECOVERIES 

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

107 
101 
96 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

ATI I.D. : 105576 
CLIENT : GIANT REFINING CO. DATE EXTRACTED : 05/16/91 
PROJECT # : (NONE) DATE ANALYZED : 05/16/91 
PROJECT NAME : OCD UNITS : UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE ><5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <10 

SURROGATE PERCENT RECOVERIES 

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

100 
96 
110 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

TEST : VOLATILE ORGANICS (SKINNER LIST) EPA 8240 

ATI I.D. : 105576 
CLIENT : GIANT REFINING CO. DATE EXTRACTED : 05/17/91 
PROJECT # : (NONE) DATE ANALYZED : 05/17/91 
PROJECT NAME : OCD UNITS : UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

CARBON DISULFIDE <5 
1,2-DICHLOROETHANE <5 
2-BUTANONE (MEK) <5 
BENZENE <5 
2-CHLOROETHYLVINYLETHER <5 
TOLUENE <5 
CHLOROBENZENE <5 
ETHYLBENZENE <5 
STYRENE •<5 
TOTAL XYLENES <5 
1,4-DIOXANE <10 
1,2-DIBROMOETHANE (EDB) <10 

SURROGATE PERCENT RECOVERIES 

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

108 
106 
102 



AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 

TEST : VOLATILE ORGANICS (EPA 8240) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
OCD 
10557601 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

105576 

05/17/91 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE 18 50 70 104 75 114 7 
TRICHLOROETHENE <5 50 57 114 51 102 11 
CHLOROBENZENE <5 50 51 102 48 96 6 
TOLUENE <5 50 53 106 49 98 8 
BENZENE <5 50 49 98 47 94 4 

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

Spike Concentration 

RPD ( R e l a t i v e % Difference) = (Spiked Sample - Duplicate Spike) 
Result Sample Result 

x 100 
Average of Spiked Sample 
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TABLE-4 
SKINNER LIST 

METHOD 8240 

Reporting Limic (ug/kg) 

Benzene 5QQ 
Carbon disulfide " 500 
Chlorobenzene 500 
2-Chloroethylyinyl ether 1,000 
1,2-Dibromomethane 1,000 
1,2-Dichloroethane 500 
1,4-Dioxane • 50,000 
^Ethyl Benzene ' 500 
Methyl ethyl ketone (2-butanone) 1,000 
Styrene 500 
Toluene 500 
Xylenes 500 

METHOD 8270 

Anthracene 5,000 
Benzenechiol 
Benzo(a)anchracene 5,000 
Benza(b)£luoranchene 5,000 
8enzo(k)fluoranchene 5,000 
Benzo(a)pyrene 5,000 
8is(2-ethylhe.xyl)phthalate 5,000 
Butyl benzyl phchalate 5,000 
Chrysene ' 
Dibenzo(a ,X)acridine 

5,000 Chrysene ' 
Dibenzo(a ,X)acridine -

Dibenzo(a,h)anthracene 5,000 
Di-n-bucy1phthalate 5,000 
1,2-Dichlorobenzene 5,000 
1,3-Dichlorobenzene 5,000 
1,4-Dich lorobenzene 5,000 
Diethyl phchalate 5,000 
7,12-Dimethylbenz(a)anthrancene 5,000 
2,4-Dimethylphenol 5,000 
Dimethyl phthalaca 5,000 
2,4-Dinitrophenol 25,000 
Di-n-octy l phthalate 5,000 
Fluoranthene 5,000 
Indene 5,000 
Methylchrysene -

1-Methyl naphthalene 5,000 
2-Methylphenol 5,000 
3-Methylphenol 5,000 
4-Methylphenol 5,000 
Naphthalene 5,000 
4-Nitrophenol • 25,000 
Phenanthrene 5,000 



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

ATI I.D. 104901 

May 17, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: OCD Plan 997-9008-28 

Attention: Claud Rosendale 

On 04/30/91, Analytical Technologies, Inc. received a request to 
anayze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

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

Elizabeth P r o f f i t t 
Senior Project Manager 

Robert V. Woods 
Laboratory Manager 

RVWrclf 
Enclosure 

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



AnalyticalTechnologies, Inc. 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/91 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN REPORT DATE : 05/16/91 

ATI I.D. : 104901 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 OW-26 AQUEOUS 04/29/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 1 

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 control department before the scheduled disposal date. 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN ATI I.D. : 104901 

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

CARBONATE MG/L 10491101 <1 <1 NA NA NA NA 
BICARBONATE MG/L 126 125 1 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 126 125 1 NA NA NA 
CHLORIDE MG/L 10555503 390 390 0 1150 750 101 
CONDUCT I V l TY (UMHOS / CM) 10490201 1190 1240 4 NA NA NA 
PH UNITS . 10563801 8.2 8.3 1 NA NA NA 
PHENOLICS, TOTAL MG/L 10550401 <0.02 <0.02 NA 0.25 0.25 100 
SULFATE MG/L 10488717 130 140 7 280 140 100 
TOTAL DISSOLVED SOLIDS MG/L 10490101 1100 . 1100 0 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 o 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
x 1-00 

Average Result 



AnalyticalTechnologies, Inc. 

METALS RESULTS 

ATI I.D. : 104901 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/91 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN REPORT DATE : 05/16/91 

PARAMETER UNITS 01 

SILVER MG/L <0.010 
ARSENIC MG/L 0.008 
BARIUM MG/L 4.16 
CALCIUM MG/L 89.4 
CADMIUM MG/L 0.008 
CHROMIUM MG/L <0.010 
MANGANESE MG/L 2.26 
SODIUM MG/L 289 
LEAD MG/L 0.009 
SELENIUM MG/L <0.005 



AnalyticalTechnologies, Inc. 

METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN ATI I.D. : 104901 

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

SILVER MG/L 10489603 <0.010 <0.010 NA 0.440 0.500 88 
ARSENIC MG/L 10490101 0.008 0.008 0 0.042 0.050 68 
BARIUM MG/L 10489603 0.041 0.040 2 0.962 1. 00 92 
CALCIUM MG/L 10491401 30.6 30.7 0.3 83.9 50.0 107 
CADMIUM MG/L 10489603 <0.005 0.007 NA 0.482 0.500 96 
CHROMIUM MG/L 10489603 <0.010 <0.010 NA 0.876 1.00 88 
MANGANESE MG/L 10489603 2.32 2.33 0.4 3.26 1. 00 94 
SODIUM MG/L 10491401 34 .1 35.5 4 85.4 50.0 103 
LEAD MG/L 10490101 0.009 0.009 0 0.057 0.050 96 
SELENIUM MG/L 10490101 <0.005 <0.005 NA 0.030 0.050 60 

% Recovery = (Spike Sample Result - Sample Result) 

x 1 0 o 
Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
x {QO 

Average Result 



y j j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10490101 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 

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

GIANT REFINING 
997-9008-28 
OCD PLAN 
OW-26 
AQUEOUS 

CO, DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
N/A 
05/09/91 
UG/L 

500 

COMPOUNDS RESULTS 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,3-DICHLOROBENZENE 
2-CHLOROETHLYL VINYL ETHER 
1,2 & 1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1 . 1 - DICHLOROETHANE 
1.2- DICHLOROETHANE 
1 . 1 - DICHLOROETHENE 
1.2- DICHLOROETHENE (TOTAL) 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 
TRICHLOROFLUOROMETHANE 

5500 
<100 
<100 
<100 
<100 
<250 
<-<100 
<100 
<100 
<100 
<250 
<250 
<250 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<100 
<250 
<1000 
<100 
<100 
3000 
<100 
<100 
<100 
<250 
<100 
2050 
<100 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

110 
88 



2k ^jfc, AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 
ATI I.D. 

CLIENT : GIANT REFINING CO. DATE EXTRACTED 
PROJECT # :.997-9008-28 DATE ANALYZED 
PROJECT NAME : OCD PLAN UNITS 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR 

104901 
05/09/91 
05/09/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE 
BROMODI CHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,3-DICHLOROBENZENE 
2-CHLOROETHLYL VINYL ETHER 
1,2 & 1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1 . 1 - DICHLOROETHANE 
1.2- DICHLOROETHANE 
1 . 1 - DICHLOROETHENE 
1.2- DICHLOROETHENE (TOTAL) 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1 . 1 . 1 - TRICHLOROETHANE 
1 . 1 . 2 - TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 
TRICHLOROFLUOROMETHANE 

<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 

-.<o 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 

5 
2 
2 
2 
2 
5 
2 
.2 
. 2 
. 2 
.5 
.5 
.5 
.2 
.2 
. 2 
. 2 
. 2 
.2 
.2 
.2 
.5 

<2.0 
<0.2 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 

2 
5 
2 
2 
2 
,5 
.2 
.5 
,2 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

106 
98 



J j ^ AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 
ATI I.D. 

TEST s VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 
104901 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO, 
997-9008-28 
OCD PLAN 
10489901 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

05/10/91 
AQUEOUS 
UG/L 

DUP. DUP.. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,1-DICHLOROETHENE <0.2 20 20 100 21 105 5 
TRICHLOROETHENE <0.2 20 19 95 20 100 5 
TETRACHLOROETHENE <0.2 20 18 90 19 95 5 
BENZENE <0.5 20 18 90 19 95 5 
BROMODICHLOROMETHANE <0.2 20 19 95 19 95 0 
CHLOROFORM <0.2 20 19 95 19 95 0 
1,1,1-TRICHLOROETHANE <0.2 20 19 95 19 95 0 
TOLUENE <0.5 20 19 95 18 90 5 
CHLOROBENZENE <0.5 20 18 90 18 90 0 
M-XYLENE <0.5 20 18 90 18 90 0 

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

Spike Concentration 

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

X 100 
Average of Spiked Sample 
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GCMS - RESULTS 

ATI I.D. : 10490101 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

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

GIANT REFINING CO, 
997-9008-28 
OCD PLAN 
OW-26 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
05/01/91 
05/11/91 
UG/L 

1 

COMPOUNDS RESULTS 

ACETOPHENONE 
2- ACETYLAMINOFLUORENE 
a,a-DIMETHYLPHENETHYLAMINE 
4- AMINOBIPHENYL 
ARAMITE 
CHLOROBENZILATE 
DIALLATE 
2,6-DICHLOROPHENOL 
DIMETHOATE 
p-(DIMETHYLAMINO)AZOBENZENE 
7,12-DIMETHYLBENZO(a)ANTHRACENE 
3,3'-DIMETHYLBENZIDINE 
m-DINITROBENZENE 
DIPHENYLAMINE 
ETHYL' METHANESULFONATE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
ISOSAFROLE 
METHAPYRILENE 
3- METHYLCHOLANTHRENE 
METHYL METHANESULFONATE 
3- METHYLPHENOL (m-CRESOL) 
1,4-NAPHTHOQUINONE 
1- NAPHTHYLAMINE 
2- NAPHTHYLAMINE 
5- NITRO-O-TOLUIDINE 
4- NITROQUINOLINE-l-OXIDE 
N-NITROSODIETHYLAMINE 
N-NITROSODI-BUTYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
PENTACHLOROBENZENE 
P ENTACHLORONITROBENZ ENE 
PENTACHLOROETHANE 
PHENACETIN 
p-PHENYLENEDIAMINE 
2-PICOLINE 
PRONAMIDE 
SAFROLE 

<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<200 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 
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GCMS - RESULTS 
ATI I.D. : 10490101 

TEST : SEMI-VOLATILE ORGANICS (EPA 827 0) 

COMPOUNDS RESULTS 

DIETHYLPHTHALATE <10 
4-CHLOROPHENYL-PHENYLETHER <10 
FLUORENE <10 
4-NITROANILINE <50 
4 , 6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL-PHENYLETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYLPHTHALATE <10 
FLUORANTHENE <10 
BENZIDINE <100 
PYRENE •<io 
BUTYLBENZYLPHTHALATE <10 
3,3'-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS(2-ETHYLHEXYL)PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYLPHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
BENZO(a)PYRENE <10 
INDENO(1,2,3-cd)PYRENE <10 
DIBENZO(a,h)ANTHRACENE <10 
BENZO(g,h,i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 110 
2-FLUOROBIPHENYL (%) 59 
TERPHENYL (%) 90 
PHENOL-D6 (%) 12 
2-FLUOROPHENOL (%) 24 
2,4,6-TRIBROMOPHENOL (%) 39 



J j ^ AnalyticalTechnologies, Inc. 

GCMS - RESULTS 
ATI I.D. : 10490101 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

COMPOUNDS RESULTS 

1.2.4.5- TETRACHLOROBENZENE <10 
2.3.4.6- TETRACHLOROPHENOL <10 
o-TOLUIDINE <10 
1,3,5-TRINITROBENZENE <10 
PYRIDINE <10 
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GCMS - RESULTS 

ATI I.D. 10490101 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

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

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
OW-26 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
05/01/91 
05/11/91 
UG/L 

1 

COMPOUNDS RESULTS 

N-NITROSODIMETHYLAMINE <10 
PHENOL <10 
ANILINE <10 
BIS(2-CHLOROETHYL)ETHER <10 
2-CHLOROPHENOL <10 
1,3-DICHLOROBENZENE <10 
1,4-DICHLOROBENZENE -<10 
BENZYL ALCOHOL <10 
1,2-DICHLOROBENZENE <10 
2-METHYLPHENOL 18 
BIS(2-CHLOROISOPROPYL)ETHER <10 
4-METHYLPHENOL <10 
N-NITROSO-DI-N-PROPYLAMINE <10 
HEXACHLOROETHANE <10 
NITROBENZENE <10 
ISOPHORONE <10 
2-NITROPHENOL <10 
2,4-DIMETHYLPHENOL <10 
BENZOIC ACID 54 
BIS(2-CHLOROETHOXY)METHANE <10 
2,4-DICHLOROPHENOL <10 
1,2,4-TRICHLOROBENZENE <10 
NAPHTHALENE TR 
4-CHLOROANILINE <10 
HEXACHLOROBUTADIENE <10 
4-CHLORO-3-METHYLPHENOL <10 
2-METHYLNAPHTHALENE 208 
HEXACHLOROCYCLOPENTADIENE <10 
2,4,6-TRICHLOROPHENOL <10 
2,4,5-TRICHLOROPHENOL <50 
2-CHLORONAPHTHALENE <10 
2-NITROANILINE <50 
DIMETHYLPHTHALATE <10 
ACENAPHTHYLENE <10 
3-NITROANINLINE <50 
ACENAPHTHENE <10 
2,4-DINITROPHENOL <50 
4-NITROPHENOL <50 
DIBENZOFURAN <10 
2,4-DINITROTOLUENE <10 
2, 6-DINITROTOLUENE <10 

TR - Compound detected a t an u n q u a n t i f i a b l e trace l e v e l 



A ^ J ^ | AnalyticalTechnologies, Inc. 

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED) 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

ATI I.D. : 10490101 

COMPOUNDS RESULTS 

SUBSTITUTED BENZENES 5000 
SUBSTITUTED NAPHTHALENES 300 
TOTAL ORGANIC ACIDS 10000 



2 k AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
REAGENT BLANK 

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

104901 
05/01/91 
05/10/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

ACETOPHENONE 
2- ACETYLAMINOFLUORENE 
a,a-DIMETHYLPHENETHYLAMINE 
4- AMINOBIPHENYL 
ARAMITE 
CHLOROBENZILATE 
DIALLATE 
2,6-DICHLOROPHENOL 
DIMETHOATE 
p-(DIMETHYLAMINO)AZOBENZENE 
7,12-DIMETHYLBENZO(a)ANTHRACENE 
3,3'-DIMETHYLBENZIDINE 
m-DINITROBENZENE 
DIPHENYLAMINE 
ETHYL METHANESULFONATE 
HEXACHLOROPHENE 
HEXACHLOROPROP ENE 
ISOSAFROLE 
METHAPYRILENE 
3- METHYLCHOLANTHRENE 
METHYL METHANESULFONATE 
3- METHYLPHENOL (m-CRESOL) 
1,4-NAPHTHOQUINONE 
1- NAPHTHYLAMINE 
2- NAPHTHYLAMINE 
5- NITRO-O-TOLUIDINE 
4- NITROQUINOLINE-l-OXIDE 
N-NITROSODIETHYLAMINE 
N-NITROSODI-BUTYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROETHANE 
PHENACETIN 
p-PHENYLENEDIAMINE 
2-PICOLINE 
PRONAMIDE 
SAFROLE 
1.2.4.5- TETRACHLOROBENZENE 
2.3.4.6- TETRACHLOROPHENOL 

<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
•<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<200 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 
ATI I.D. : 104901 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

COMPOUNDS RESULTS 

FLUORENE <10 
4-NITROANILINE <50 
4 , 6 - DIN I. TRO - 2 -METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL-PHENYLETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYLPHTHALATE <10 
FLUORANTHENE <10 
BENZIDINE <100 
PYRENE •<10 
BUTYLBEN ZYLPHTHALATE <10 
3,3'-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS(2-ETHYLHEXYL)PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYLPHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
BENZO(a)PYRENE <10 
INDENO(1., 2 , 3-cd)PYRENE <10 
DIBENZO(a,h)ANTHRACENE <10 
BENZO(g,h,i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 41 
2-FLUOROBIPHENYL (%) 49 
TERPHENYL (%) 96 
PHENOL-D6 (%) 57 
2-FLUOROPHENOL (%) 71 
2,4,6-TRIBROMOPHENOL (%) 40 



2 k AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT : GIANT REFINING CO. 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN 
CLIENT I.D. : REAGENT BLANK 

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

104901 
05/01/91 
05/10/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

N-NITROSODIMETHYLAMINE <10 
PHENOL <10 
ANILINE <10 
BIS(2-CHLOROETHYL)ETHER <10 
2-CHLOROPHENOL <10 
1,3-DICHLOROBENZENE <10 
1,4-DICHLOROBENZENE <10 
BENZYL ALCOHOL <10 
1,2-DICHLOROBENZENE <10 
2-METHYLPHENOL <,<10 
BIS(2-CHLOROISOPROPYL)ETHER <10 
4-METHYLPHENOL <10 
N-NITROSO-DI-N-PROPYLAMINE <10 
HEXACHLOROETHANE <10 
NITROBENZENE <10 
ISOPHORONE <10 
2-NITROPHENOL <10 
2,4-DIMETHYLPHENOL <10 
BENZOIC ACID <50 
BIS(2-CHLOROETHOXY)METHANE <10 
2,4-DICHLOROPHENOL <10 
1,2,4-TRICHLOROBENZENE <10 
NAPHTHALENE <10 
4-CHLOROANILINE <10 
HEXACHLOROBUTADIENE <10 
4-CHLORO-3-METHYLPHENOL <10 
2-METHYLNAPHTHALENE <10 
HEXACHLOROCYCLOPENTADIENE <10 
2 , 4,6-TRICHLOROPHENOL <10 
2 , 4,5-TRICHLOROPHENOL <50 
2-CHLORONAPHTHALENE <10 
2-NITROANILINE <50 
DIMETHYLPHTHALATE <10 
ACENAPHTHYLENE <10 
3-NITROANINLINE <50 
ACENAPHTHENE <10 
2,4-DINITROPHENOL <50 
4-NITROPHENOL <50 
DIBENZOFURAN <10 
2,4-DINITROTOLUENE <10 
2,6-DINITROTOLUENE <10 
DIETHYLPHTHALATE <10 
4-CHLOROPHENYL-PHENYLETHER <10 

(CONTINUED NEXT PAGE) 



AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
10599911 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

104901 

05/09/91 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,2,4-TRICHLOROBENZENE <10 50 37 74 34 68 8 
ACENAPHTHENE <10 50 36 72 41 82 13 
2,4-DINITROTOLUENE <10 50 31 62 34 68 9 
PYRENE <10 56 63 126 57 114 10 
N-NITROSO-DI-N-PROPYL AMINE <10 50 38 76 43 86 12 
1,4-DICHLOROBENZENE <10 50 42 84 41 82 2 
PENTACHLOROPHENOL <50 100 88 88 89 89 1 
PHENOL <10 100 77 77 79 79 3 
2-CHLOROPHENOL <10 100 84 84 82 82 2 
4-CHLORO-3-METHYLPHENOL <10 100 80 80 75 75 6 
4-NITROPHENOL <50 100 40 40 47 47 16 

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

Spike Concentration 

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

x 100 
Average of Spiked Sample 
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*5 
GIANT RETIHIHG GALLUP, HE3 HEXICO 

General Inorganics 

Parameter 

Alkalinity, Total a3 
CaC03 i t pH 4.5 

Alkalinity, Bicarb. a3 
CaC03 s.t pH 4.5 

» » 
j Alkalinity, Carb. aa 
/ CaC03at pti 9.3 
^Alkal ini ty , Kycirox. 

as CaC03 
L/Chloride 

t/P.henolics 
^Sulfate 
•^Specific Conductance 

at 25 deg.C 

u Total Dissolved Solids 

Reporting 
Units Limit 

ng/L 5.0 

ag/L 5.0 

ag/L 5.0 

ag/L 
ag/L 
units 
ag/L 
ag/L 

5.0 
3.0 

0.010 
5.0 

uahos/c 1.0 

ag/L 10.0 



/ , 'tf* b 
CliHI 

n m » GALLOP* SEU MEXICO 

paraaeter 

^/Arsenic 
1/ Bariun 
t/ Cadaiun 
t/ Calciun 
y Chroaiuo 
l/Lead 
./Manganese 
•Selenium 
Silver 
5̂bdiua 

HETALS * 
AL3 

hf-r ( Units 

ag/L 
mg/L 
mg/L 
ag/L 
ag/L 
ag/L 
ag/L 
ag/L 
ag/L 
ag/L 

Seporcing 
Liait 

0.0050 
0.010 
0.0050 
0.20 (?J 
0.010 
0.010 
0.010 
o.ooso 
0.010 
5.0 



TJ/e 7 
• e GIAHT REFIHIHG GALLUP. NF* MEXICO 

AROMATIC VOLATILE ORGANICS 

Parameter 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene-
Total xylenes 
1.3- Dichlorobenzene 
1.4- 0ichlorobenzene 
1,2-Oichlorobenzene 

Reporting 
Unit3 Liait 

ug/L 0.50 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 
ug/L 1.0' 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 



GIAHT REFIHIHG GALLOP, HES MEXICO 

Halogenated Volatile Organics 

Reporting 
Units Liait 

Parameter 

Chloroaethane 
Broaoaethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1, l-Oichloroethene 
1.1- Dichloroethane 
1.2- Oichloroethane 
trans-1.2-Dichloroethene j 

Chlorofora 
1,1,2-Trichloro-1.2.2-

trifluuroethane 
1,1,l-Trichloroechane 
Carbon tetrachloride 
Broaodichloroaethane 
1,2-OichIoropropane 
Broaossra 
1.1.2.2-Tetrachloroethan j 
Tetrachloroethene 
Chlorobenzene 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

S.O 
S.O 
1.0 
5.0 
5.0 
0.50 
0.50 
1.0 
0.50 
0.50 

0.50 
0.50 
1.0 
1.0 
3.0 
1.0 
0.50 
2.0 



GIANT REFINING GALLUP, NFrf MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

Paraaeter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylaminofluorene 
4-Aainobiphenyl 
Aniline 
Anthracene 
Araaite 
Benzo(a)anthracene 
3eiuo(b)fluoranthene • 
SenzaCScJfiouranthene 
Benzo(g.h.i)perylene 
Benzo(a)pyrene 
Benzvl alcahol 
bis(2-Chloraethoxy)-

aethane 
bis(2-Chloroethyl)ether 
bis(2-Chioroiaopropyl) 

ether 
• bi3(2-Ethylhexyl3 

phchalate 
4»3raaophenyl 

phenyl ether 
Butyl benzyl phthalate 
lsec-3ut7l-4,6-dinitro-

phenol (Dinoaeb) 
4-Chloroanilina 
4-Chloro-3-aethylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl 

phenyl ether 
crCreaol 
n & p-CreaoKa) 
Chrysene 
Dibenz<a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1„2-Dichlorobenzene 
1.3- 0ichlorobenzene 
1.4- Dichlorobenzene 

Reporting 
nits Liait 

ug/L 10 
ug/L •10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 

ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L • 10-
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 



GIANT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

.Paraaeter 

3,3"-Dichlorobenzidine 
2.4-Dichiorophenol 
2, 6-0ichlarophenol 
Diethyl phthalate 
Diaethoate • 
p-Diaethylaainoazobenzene 
7,12-Dimethylbenz-

anthracene 
3,3'-OioethyIbenzidine 
a,a-Diaethylphen- . 
• • ethylaaine 
2.4-Diaethylphenol 
Diaethyl phthalate 
1.3- 01nitrobenzsne 
4.6-Dinitro-

2-aethylphenol 
4.6-Dinitro-o-cra3ol 
2.4- Dinitrophenol 
2,4-0initr3t3iuene 
2.6-Dinitrowluene 
Di-n-octyl phthalate 
Diphenylaame 
Disuifoton 
bls(2-EthylhexylJ 

phthalate 
Ethyl aethanesulfonate 
Fanphur 
Flouranthene 
Flourene' 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlororcyciopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropeae 
IndenoQ, 2,3-c,d) pyrene 
Isophorone 
laosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl aethanesulfonate 
2-Methylnaphthalen 
Methyl parathion 
2-Methylphenol 
3/4-Methylphenoi 
Methyl aethacrylate. 
iSap thai ene 

Reporting 
Units Liait 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L , 

20 
10 
10 
10 
10 
10-

10 
10 

10 
10 
10 
10 

10 
so 
so 
10 
10 
10 
10 

so 
10 
10 

10 
10 
10 
IC 
10 

10 
10 
10 
20 
10 
10 
10 
10 

so 
10 
10 
10 
10 



GIANT REFINING GALLUP, NE? MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

Paraaeter 

1,4-Haphthaquinone 
1,-Maphthylanine 
2-Haphthylaaine 
2- Hitroaniline 
3- Mitroaniiine 
4- Hitroaniline 
Nitrobenzene 
2-Hitrophenoi 
4-Hitrophenol 
4- Hitroquinoline-l-cxide 
N-Hitroao-di-fj-butylaaine 
H-Hitrosodiechylaaine 
N-Hitro3odiaethylaaine 
H-Hitrosodiphenylaoine 
H-Hitroso-di-n-propylanine 
H-Hitrsaoaechylethyiaaine 
H-Hitrosooorphoiine 
N-Hitrosopiperidine 
5- Hitro-o-toluidine 
N-Hitrasopyrrolidine 
Parathion 
Pantachlorobenzene 
Pentachlorethane 
Pentachioronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-?henylenedianine 
Phorate 
2-?icoline 
Pronaaide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1,2.4,5-Tetrachloro-

benzene 
2,3,4,5-Tetrachlorophenol 
Thionazin 

Reporting 
Units Liait 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

10 
10 
10 
so 
so 
50 
10 
10 
SO 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
so 
10 
10 
so 
so 
10 
10 
10 

ICO 
• 10 

10 
10 
20 
10 
50 

10 
50 
50 



GIANT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

i 

Reporting 
Parameter Units Limit 

sym-Trinitrobenzene ug/L 10 
2-Toiuidine ug/L 10 
1,2, 4-Trichlorobenzene ug/L 10 
2,4v .'5-Trichlorophenol •ug/L so 
0,0,Q-Triethylphosphoro-

thioate ug/L 10 
2,4.S-Trichlorophenol ug/L 10 
1,3,5-Trinitrobenzene ug/L 10 
Ethyl methacrylate ug/L 10 



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

ATI I.D. 104899 

May 17, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: OCD Plan 997-9008-28 

Attention: Claud Rosendale 

On 04/30/91, Analytical Technologies, Inc. received a request to 
anayze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

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

Elizabeth P r o f f i t t 
Senior Project Manager 

Robert V. Woods 
Laboratory Manager 

RVWrclf 
Enclosure 

Corporate Offices: 555Q Morehouse Drive San Diego, CA 92121 (619) 458-9141 



AnalyticalTechnologies, Inc. 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/91 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN REPORT DATE : 05/16/91 

ATI I.D. : 104899 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 OW-16 AQUEOUS 04/29/91 
02 TRIP BLANK AQUEOUS 04/23/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 2 

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 control department before the scheduled disposal date. 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I.D. : 104899 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/91 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN REPORT DATE : 05/16/91 

PARAMETER UNITS 01 

CARBONATE (CACO3) MG/L 14 
BICARBONATE (CACO3) MG/L 282 
HYDROXIDE (CACO3) MG/L <1 
TOTAL ALKALINITY (AS CACO3) MG/L 296 
CHLORIDE MG/L 170 
CONDUCTIVITY, (UMHOS/CM) 1130 
PH UNITS 8.63 
PHENOLICS, TOTAL MG/L <0.02 
SULFATE MG/L 32 
TOTAL DISSOLVED SOLIDS MG/L 710 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN ATI I.D. : 104899 

SAMPLE DUP. SPIKED SPIKE % 

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

CARBONATE MG/L 10491101 <1 <1 NA NA NA NA 
BICARBONATE MG/L 126 125 1 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 126 125 1 NA NA NA 
CHLORIDE MG/L 10555503 390 390 0 1150 750 101 
CONDUCTIVITY(UMHOS/CM) 10488708 993 997 0.4 NA NA NA 
PH UNITS 10563801 8.2 8.3 1 NA NA NA 
PHENOLICS, TOTAL MG/L 10550401 <0.02 <0.02 NA 0 . 25 0 . 25 100 
SULFATE MG/L 10488717 130 140 7 280 140 100 
TOTAL DISSOLVED SOLIDS MG/L 10490101 1100 1100 0 NA NA NA 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0o 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
X 1QQ 

Average Result 
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METALS RESULTS 

ATI I.D. : 104899 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/91 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN REPORT DATE : 05/16/91 

PARAMETER UNITS 01 

SILVER MG/L <0.010 
ARSENIC MG/L <0.005 
BARIUM MG/L 0.043 
CALCIUM MG/L 5.4 
CADMIUM MG/L 0.008 
CHROMIUM MG/L <0.010 
MANGANESE MG/L 0.022 
SODIUM MG/L 226 
LEAD MG/L <0.002 
SELENIUM MG/L 0.030 



AnalyticalTechnologies, Inc. 

METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN ATI I.D. : 104899 

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

SILVER MG/L 10489603 <0.010 <0.010 NA 0.440 0.500 88 
ARSENIC MG/L 10551103 <0.005 <0.005 NA 0.038 0.050 76 
BARIUM MG/L 10488708 0.036 0.035 3 0.135 0.100 99 
CALCIUM MG/L 10491401 30.6 30.7 0.3 83.9 50.0 107 
CADMIUM MG/L 10489603 <0.005 0.007 NA 0.482 0.500 96 
CHROMIUM MG/L 10489603 <0.010 <0.010 NA 0.876 1.00 88 
MANGANESE MG/L 10488708 <0.010 <0.010 NA 0.097 0.100 97 
SODIUM MG/L 10491401 34.1 35.5 4 85.4 50.0 103 
LEAD MG/L 10489601 <0.002 <0.002 NA 0.046 0.050 92 
SELENIUM MG/L 10488707 <0.005 <0.005 NA 0.027 0.050 54 

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

Spike Concentration 

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

Average Result 



AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. : 10489901 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 

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

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
OW-16 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
N/A 
05/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE <0.5 
BROMODICHLOROMETHANE < 0.2 
BROMOFORM <0.2 
BROMOMETHANE <0.2 
CARBON TETRACHLORIDE <0.2 
CHLOROBENZENE <0.5 
CHLOROETHANE -,<0.2 
CHLOROFORM <0.2 
CHLOROMETHANE < 0 . 2 
DIBROMOCHLOROMETHANE <0.2 
1,3-DICHLOROBENZENE <0.5 
2-CHLOROETHLYL VINYL ETHER <0.5 
1,2 & 1,4-DICHLOROBENZENE <0.5 
DICHLORODIFLUOROMETHANE <0.2 
1 . 1 - DICHLOROETHANE 0.8 
1.2- DICHLOROETHANE 5.7 
1 . 1 - DICHLOROETHENE <0.2 
1.2- DICHLOROETHENE (TOTAL) <0.2 
1,2-DICHLOROPROPANE <0.2 
CIS-1,3-DICHLOROPROPENE <0.2 
TRANS-1,3-DICHLOROPROPENE <0.2 
ETHYLBENZENE <0.5 
METHYLENE CHLORIDE <2.0 
1,1,2,2-TETRACHLOROETHANE <0.2 
TETRACHLOROETHENE <0.2 
TOLUENE <0.5 
1 . 1 . 1 - TRICHLOROETHANE < 0.2 
1 . 1 . 2 - TRICHLOROETHANE <0.2 
TRICHLOROETHENE <0.2 
TRICHLOROFLUOROMETHANE <0.5 
VINYL CHLORIDE <0.2 
TOTAL XYLENES <0.5 
TRICHLOROFLUOROMETHANE <0.2 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 98 
BROMOFLUOROBENZENE (%) 99 
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GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10489902 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 

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

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
TRIP BLANK 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/23/91 
04/30/91 
N/A 
05/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE <0.5 
BROMODICHLOROMETHANE <0.2 
BROMOFORM <0.2 
BROMOMETHANE <0.2 
CARBON TETRACHLORIDE <0.2 
CHLOROBENZENE <0.5 
CHLOROETHANE '.<0. 2 
CHLOROFORM <0. 2 
CHLOROMETHANE <0.2 
DIBROMOCHLOROMETHANE <0.2 
1,3-DICHLOROBENZENE <0.5 
2-CHLOROETHLYL VINYL ETHER <0.5 
1,2 & 1,4-DICHLOROBENZENE <0.5 
DICHLORODIFLUOROMETHANE <0.2 
1,1-DICHLOROETHANE <0.2 
1,2-DICHLOROETHANE <0.2 
1,1-DICHLOROETHENE <0.2 
1,2-DICHLOROETHENE (TOTAL) <0.2 
1, 2-DICHLOROPROPANE <0.2 
CIS-1,3-DICHLOROPROPENE <0.2 
TRANS-1,3-DICHLOROPROPENE <0.2 
ETHYLBENZENE <0.5 
METHYLENE CHLORIDE <2.0 
1/1,2,2-TETRACHLOROETHANE <0.2 
TETRACHLOROETHENE <0.2 
TOLUENE <0.5 
1,1,1-TRICHLOROETHANE <0.2 
1,1,2-TRICHLOROETHANE <0.2 
TRICHLOROETHENE <0.2 
TRICHLOROFLUOROMETHANE <0.5 
VINYL CHLORIDE <0.2 
TOTAL XYLENES <0.5 
TRICHLOROFLUOROMETHANE <0.2 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

118 
99 
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GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 
ATI I.D. : 104899 

CLIENT : GIANT REFINING CO. DATE EXTRACTED : 05/09/91 
PROJECT # : 997-9008-28 DATE ANALYZED : 05/09/91 
PROJECT NAME : OCD PLAN UNITS : UG/L 
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR : N/A 

COMPOUNDS RESULTS 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1, 3-DICHLOROBENZENE 
2-CHLOROETHLYL VINYL ETHER 
1,2 & 1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1,1-DICHLOROETHANE 
1, 2-DICHLOROETHANE 
1.1- DICHLOROETHENE 
1.2- DICHLOROETHENE (TOTAL) 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 
TRICHLOROFLUOROMETHANE 

<0.5 
<0.2 
<0, 
<0, 
<0, 
<0, 
<0 
<0 
<0 
<0 
<0 
<0 

<0, 
<0. 
<0, 
<0. 
<0 , 
<0 
<0 

<0.5 
<0.2 

<0.5 
<2.0 
<0.2 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

106 
98 
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QUALITY CONTROL DATA 
ATI I.D. 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 
104899 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
997-9008-28 
OCD. PLAN 
10489901 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

05/10/91 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC SAMPLE REC. RPI 

1,1-DICHLOROETHENE <0.2 20 20 100 21 105 5 
TRICHLOROETHENE <0.2 20 19 95 20 100 5 
TETRACHLOROETHENE <0.2 20 18 90 19 95 5 
BENZENE <0.5 20 18 90 19 95 5 
BROMODICHLOROMETHANE <0.2 20 19 95 19 95 0 
CHLOROFORM <0.2 20 19 95 19 95 0 
1,1,1-TRICHLOROETHANE <0.2 20 19 95 19 95 0 
TOLUENE <0.5 20 19 95 18 90 5 
CHLOROBENZENE <0.5 20 18 90 18 90 0 
M-XYLENE <0.5 20 18 90 18 90 0 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 o 

Spike Concentration 

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

x 100 
Average of Spiked Sample 
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GCMS - RESULTS 

ATI I.D. 10489901 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

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

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
OW-16 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
05/01/91 
05/11/91 
UG/L 

1 

COMPOUNDS RESULTS 

ACETOPHENONE <10 
2-ACETYLAMINOFLUORENE <10 
a,a-DIMETHYLPHENETHYLAMINE <10 
4-AMINOBIPHENYL <10 
ARAMITE <50 
CHLOROBENZILATE <10 
DIALLATE s<10 
2,6-DICHLOROPHENOL <10 
DIMETHOATE <10 
p-(DIMETHYLAMINO)AZOBENZENE <10 
7,12-DIMETHYLBENZO(a)ANTHRACENE <10 
3,3'-DIMETHYLBENZIDINE <10 
m-DINITROBENZENE <10 
DIPHENYLAMINE <10 
ETHYL METHANESULFONATE <10 
HEXACHLOROPHENE <10 
HEXACHLOROPROPENE <10 
ISOSAFROLE <10 
METHAPYRILENE <10 
3-METHYLCHOLANTHRENE <10 
METHYL METHANESULFONATE <10 
3-METHYLPHENOL (m-CRESOL) <10 
1,4-NAPHTHOQUINONE <10 
1-NAPHTHYLAMINE <10 
2-NAPHTHYLAMINE <10 
5-NITRO-O-TOLUIDINE <10 
4-NITROQUINOLINE-l-OXIDE <10 
N-NITROSODIETHYLAMINE <10 
N-NITROSODI-BUTYLAMINE <10 
N-NITROSOMETHYLETHYLAMINE <200 
N-NITROSOMORPHOLINE <10 
N-NITROSOPIPERIDINE <10 
N-NITROSOPYRROLIDINE <10 
PENTACHLOROBENZENE <10 
PENTACHLORONITROBENZENE <10 
PENTACHLOROETHANE <10 
PHENACETIN <10 
p-PHENYLENEDIAMINE <10 
2-PICOLINE <10 
PRONAMIDE <10 
SAFROLE <10 

(CONTINUED NEXT PAGE) 
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GCMS - RESULTS 
ATI I.D. : 10489901 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

COMPOUNDS RESULTS 

DIETHYLPHTHALATE <10 
4-CHLOROPHENYL-PHENYLETHER <10 
FLUORENE <10 
4-NITROANILINE <50 
4,6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL-PHENYLETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYLPHTHALATE <10 
FLUORANTHENE <10 
BENZIDINE <100 
PYRENE <10 
BUTYLBEN Z YLPHTHALATE <10 
3,3'-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS(2-ETHYLHEXYL)PHTHALATE 10 
CHRYSENE <10 
DI-N-OCTYLPHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
BENZO(a)PYRENE <10 
INDENO(1,2,3-cd)PYRENE <10 
DIBENZO(a,h)ANTHRACENE <10 
BENZO(g,h,i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 47 
2-FLUOROBIPHENYL (%) 45 
TERPHENYL (%) 88 
PHENOL-D6 (%) 39 
2-FLUOROPHENOL (%) 53 
2,4,6-TRIBROMOPHENOL (% ) 44 
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GCMS - RESULTS 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

ATI I.D. : 10489901 

COMPOUNDS RESULTS 

1.2.4.5- TETRACHLOROBENZENE <10 
2.3.4.6- TETRACHLOROPHENOL < 10 
o-TOLUIDINE <10 
1,3,5-TRINITROBENZENE <10 
PYRIDINE <10 



AnalyticalTechnologies, inc. 

GCMS - RESULTS 

ATI I.D. 10489901 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

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

GIANT REFINING 
997-9008-28 
OCD PLAN 
OW-16 
AQUEOUS 

CO. DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
05/01/91 
05/11/91 
UG/L 

1 

COMPOUNDS RESULTS 

N-NITROSODIMETHYLAMINE <10 
PHENOL <10 
ANILINE <10 
BIS(2-CHLOROETHYL)ETHER <10 
2-CHLOROPHENOL <10 
1,3-DICHLOROBENZENE <10 
1,4-DICHLOROBENZENE ,<10 
BENZYL ALCOHOL <10 
1, 2-DICHLOROBENZENE <10 
2-METHYLPHENOL <10 
BIS(2-CHLOROISOPROPYL)ETHER <10 
4-METHYLPHENOL <10 
N-NITROSO-DI-N-PROPYLAMINE <10 
HEXACHLOROETHANE <10 
NITROBENZENE <10 
ISOPHORONE <10 
2-NITROPHENOL <10 
2,4-DIMETHYLPHENOL <10 
BENZOIC ACID <50 
BIS(2-CHLOROETHOXY)METHANE <10 
2,4-DICHLOROPHENOL <10 
1,2,4-TRICHLOROBENZENE <10 
NAPHTHALENE <10 
4-CHLOROANILINE <10 
HEXACHLOROBUTADIENE <10 
4-CHLORO-3-METHYLPHENOL <10 
2-METHYLNAPHTHALENE <10 
HEXACHLOROCYCLOPENTADIENE <10 
2,4,6-TRICHLOROPHENOL <10 
2,4,5-TRICHLOROPHENOL <50 
2-CHLORONAPHTHALENE <10 
2-NITROANILINE <50 
DIMETHYLPHTHALATE <10 
ACENAPHTHYLENE <10 
3-NITROANINLINE <50 
ACENAPHTHENE <10 
2,4-DINITROPHENOL <50 
4-NITROPHENOL <50 
DIBENZOFURAN <10 
2,4-DINITROTOLUENE <10 
2, 6-DINITROTOLUENE <10 

(CONTINUED NEXT PAGE) 
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GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
REAGENT BLANK 

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

104899 
05/01/91 
05/10/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

ACETOPHENONE 
2- ACETYLAMINOFLUORENE 
a,a-DIMETHYLPHENETHYLAMINE 
4- AMINOBIPHENYL 
ARAMITE 
CHLOROBENZILATE 
DIALLATE 
2,6-DICHLOROPHENOL 
DIMETHOATE 
p-(DIMETHYLAMINO)AZOBENZENE 
7,12-DIMETHYLBENZO(a)ANTHRACENE 
3,3'-DIMETHYLBENZIDINE 
m-DINITROBENZENE 
DIPHENYLAMINE 
ETHYL METHANESULFONATE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
ISOSAFROLE 
METHAPYRILENE 
3- METHYLCHOLANTHRENE 
METHYL METHANESULFONATE 
3- METHYLPHENOL (m-CRESOL) 
1,4-NAPHTHOQUINONE 
1- NAPHTHYLAMINE 
2- NAPHTHYLAMINE 
5- NITRO-O-TOLUIDINE 
4- NITROQUINOLINE-l-OXIDE 
N-NITROSODIETHYLAMINE 
N-NITROSODI-BUTYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
P ENTACHLOROB EN Z ENE 
P ENTACHLORONITROBENZ ENE 
PENTACHLOROETHANE 
PHENACETIN 
p-PHENYLENEDIAMINE 
2-PICOLINE 
PRONAMIDE 
SAFROLE 
1.2.4.5- TETRACHLOROBENZENE 
2.3.4.6- TETRACHLOROPHENOL 

<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
. <10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<200 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 • 

(CONTINUED NEXT PAGE) 
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GCMS - RESULTS 

REAGENT BLANK 

ATI I.D. : 104899 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

COMPOUNDS RESULTS 

FLUORENE <10 
4-NITROANILINE <50 
4,6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL-PHENYLETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYLPHTHALATE <10 
FLUORANTHENE <10 
BENZIDINE <100 
PYRENE -.<10 
BUTYLBENZYLPHTHALATE <10 
3,3'-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS(2-ETHYLHEXYL)PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYLPHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
BENZO(a)PYRENE <10 
INDENO(1,2,3-cd)PYRENE • <10 
DIBENZO(a,h)ANTHRACENE <10 
BENZO(g,h,i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 
2-FLUOROBIPHENYL (%) 
TERPHENYL (%) 
PHENOL-D6 (%) 
2-FLUOROPHENOL (%) 
2,4,6-TRIBROMOPHENOL (%) 

41 
49 
96 
57 
71 
40 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

GIANT REFINING CO, 
997-9008-28 
OCD PLAN 
REAGENT BLANK 

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

104899 
05/01/91 
05/10/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

N-NITROSODIMETHYLAMINE <10 
PHENOL <10 
ANILINE <10 
BIS(2-CHLOROETHYL)ETHER <10 
2-CHLOROPHENOL <10 
1,3-DICHLOROBENZENE <10 
1,4-DICHLOROBENZENE <10 
BENZYL ALCOHOL <10 
1,2-DICHLOROBENZENE <10 
2-METHYLPHENOL •.<10 
BIS(2-CHLOROISOPROPYL)ETHER <10 
4-METHYLPHENOL <10 
N-NITROSO-DI-N-PROPYLAMINE <10 
HEXACHLOROETHANE <10 
NITROBENZENE <10 
ISOPHORONE <10 
2-NITROPHENOL <10 
2,4-DIMETHYLPHENOL <10 
BENZOIC ACID <50 
BIS(2-CHLOROETHOXY)METHANE <10 
2,4-DICHLOROPHENOL <10 
1,2,4-TRICHLOROBENZENE <10 
NAPHTHALENE <10 
4-CHLOROANILINE <10 
HEXACHLOROBUTADIENE <10 
4-CHLORO-3-METHYLPHENOL <10 
2-METHYLNAPHTHALENE <10 
HEXACHLOROCYCLOPENTADIENE <10 
2,4,6-TRICHLOROPHENOL <10 
2,4,5-TRICHLOROPHENOL <50 
2-CHLORONAPHTHALENE <10 
2-NITROANILINE <50 
DIMETHYLPHTHALATE <10 
ACENAPHTHYLENE <10 
3-NITROANINLINE <50 
ACENAPHTHENE <10 
2 , 4-DINITROPHENOL <50 
4-NITROPHENOL <50 
DIBENZOFURAN <10 
2,4-DINITROTOLUENE <10 
2,6-DINITROTOLUENE <10 
DIETHYLPHTHALATE <10 
4-CHLOROPHENYL-PHENYLETHER <10 

(CONTINUED NEXT PAGE) 
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GCMS - RESULTS 

REAGENT BLANK 
ATI I.D. : 104899 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

COMPOUNDS RESULTS 

o-TOLUIDINE <10 
1,3,5-TRINITROBENZENE <10 
PYRIDINE <1 0 



AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 
ATI I.D. : 104899 

CLIENT : GIANT REFINING 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN 
REF I.D. : 10599911 

CO. 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

05/09/91 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC .SAMPLE REC. RPD 

1,2,4-TRICHLOROBENZENE <10 50 37 74 34 68 8 
ACENAPHTHENE <10 50 36 72 41 82 13 
2,4-DINITROTOLUENE <10 50 31 62 34 68 9 
PYRENE <10 56 63 126 57 114 10 
N-NITROSO-DI-N-PROPYL AMINE <10 50 38 76 43 86 12 
1,4-DICHLOROBENZENE <10 50 42 84 41 82 2 
PENTACHLOROPHENOL <50 100 88 88 89 89 1 
PHENOL <10 100 77 77 79 79 3 
2-CHLOROPHENOL <10 100 84 84 82 82 2 
4-CHLORO-3-METHYLPHENOL <10 100 80 80 75 75 6 
4-NITROPHENOL <50 100 40 40 47 47 16 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

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

x 1 0 0 

Average of Spiked Sample 
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GIANT REFINING GALLUP, NEW MEXICO 

General Inorganics 

Parameter 

''Alkalinity, Total as 
CaC03 at pH 4.5 

Alkalinity, Bicarb. a3 
CaC03 at pH 4.S 

Alkalinity, Carb. as 
CaC03at pii 8.3 

'Alkalinity, Hydrox. 
as CaC03 

^Chloride 

u/Phenolics 
Sulfate 
./Specific Conductance 

at 25 deg.C 

Reporting 

otal Dissolved Solids 

Units Limit 

mg/L 5.0 

mg/L 5.0 

mg/L 5.0 

mg/L 5.0 
mg/L 3.0 
units --

ag/L 0.010 
ag/L 5.0 

uohos/c 1.0 

ag/L 10.0 



GIANT REFINING GALLOP, NEW MEXICO 

Paraaeter 

u-Ar3enic 
//Barium 

yCadmium 
L/Calcium 
i/Chromium 
/̂Lead 

t/hanganese 
i/Seleniua 
^Silver 
/̂Sodium 

METALS * 
ETAL3 

lvf-7 ( Reporting 
0nit3 Limit 

mg/L 0.0050 
mg/L 0.010 
mg/L O.OOSO 
mg/L 0.20 (?) 

, mg/L 0.010 
mg/L 0.010 
ag/L 0.010 
ag/L 0.0050 
ag/L 0.010 
ag/L 5.0 



GIAHT REFINING GALLUP, HEW MEXICO 

AROMATIC VOLATILE ORGANICS 

Paraaeter 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Total xylenes 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 

Reporting 
Units Liait 

ug/L O.SO 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 
ug/L 1.0' 
ug/L 0.50 
ug/L 0.50 
ug/L 0.50 



51 AST REFINING GALLUP, HEW MEXICO 

Halogenated Volatile Organics 

Reporting 
Unit3 Liai t 

Parameter 

Chloroaethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,l-Dichloroethene 
1.1- Dichloroethane 
1.2- Dichloroethane 
trans-1,2-Dichloroethene j 
Chloroform 
l,l,2-Trichloro-1.2,2-

trifluuroethane 
1,1.1-Trichloroethane 
Carbon tetrachloride 
Bronodichloromethane 
1,2-Dichloropropane 
3roaoiora 
1,1,2.2-Tetrachloroethan< 
Tetrachloroethene 
Chlorobenzene 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
1.0 
5.0 
5.0 
0.50 
0.50 
1.0 
0.50 
0.50 

0.50 
0.50 
1.0 
1.0 
5.0 
1.0 
0.50 
2.0 



GIANT REFINIi 

APPENDIX IX 

Parameter 

Acenaphthene 
Acenaphthylene 
Acetophenone 
2-Acetylarainofluorene 
4-Aminobiphenyl 
Aniline 
Anthracene 
Aranite 
Benzo(a)anthracene 
Benzo(b)fluoranthene • 
Benzo(k)flouranthene 
Benzo(g.h.i)perylene 
BenzoU) pyrene 
Benzyl alcohol 
bis(2-Chloroethoxy)-

methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroiaopropyl) 

ether 
bis<2-Ethylhexyl) 
phthalate 

4-3ro«ophenyl 
phenyl ether 

Butyl benzyl phthalate 
2sec-3utyl-4.6-dinitro-

phenol (Dinoseb) 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlarophenyl 

phenyl ether 
o-Cresol 
B £ p-Cresol(s) 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1.2- Dichlorobehzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 

! GALLUP, NEW MEXICO 

SEMIVOLATILE ORGANICS 

Reporting 
nits Limit 

ug/L 10 
ug/L •10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 

ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L ' 10-
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 



ULb °) c<?"T, 
GIAHT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

.Parameter 

3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-0ichlorophenol 
Diethyl phthalate 
Diaethoate • 
p-Diaethylaainoazobenzene 
7,12-Diaethylbenz-

anthracene 
3,3'-Dimethylbenzidine 
a,a-Diaethylphen- • 
• . ethylamine 
2,4-Diaethylphenol 
Diaethyl phthalate 
1.3- Dinitrobenzene 
4,6-Dinitro-

2-aethylphenol 
4,6-Dinitro-o-cresol 
2.4- Dinitrophenol 
2.4-Oinitrocaluene 
2,6-Dinitrotoluene 
Di-a-octyl phthalate 
Diphenylaaine 
Disulfoton 
bis<2-Ethylhexyl) 

phthalate 
Ethyl aethanesulfonate 
Faaphur 
Flouranthene 
Flourene" 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlororcyciopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
IndenoU, 2,3-c,d) pyrene 
Isophorone 
Isosafrole 
Methapyrilene 
3-Methylcholanthrene 
Methyl aethanesulfonate 
2-Methylnaphthalen 
Methyl parathion 
2-Methylphenol 
3/4-Methylphenol 
Methyl methacrylate . 
Napthalene 

Reporting 
Units Limit 

ug/L 20 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L so 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L so 
ug/L •10 
ug/L 10 
ug/L — 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L --

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 20 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L . io 



JaLJf °? fa 
GIANT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

Parameter 

1,4-Naphthaquinone 
1- Naphthylamine 
2- Naphthylaaine 
2- Nitroaniline 
3- Nitroaniiine 
4- Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
4- Nitroquinoline-l-cxide 
N-Hitra3o-di-n-butylamine 
H-Nitrosodiechylamine 
N-Hitroaodioethylaaine 
N-Hitrosodiphenylaaine 
N-Hitroso-di-n-propylamine 
N-Ni tro3ome thy lethylanme 
N-Nitrosoaorpholine 
N-Nitrosopiperidine 
5- Nitro-o-toluidine 
N-Nitrosopyrrolidine 
Parathion 
Pentachlorobenzene 
Pentachlorethane 
Pentachloronitrobenzene 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
4-Phenylenediaaine 
Phorate 
2-Picoline 
Pronamide 
Pyrene 
Pyridine 
Safrole 
Sulfotepp 
1.2.4.5- Tetrachloro-

benzene 
2.3.4.6- Tetrachlorophenol 
Thionazin 

Reporting 
Units Liait 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L SO 
ug/L 50 
ug/L 50 
ug/L 10 
ug/L 10 
ug/L 50 
ug/L — 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 50 
ug/L 10 ' 
ug/L 10 
ug/L 50 
ug/L 50 
ug/L 1 1.0 
ug/L 10 
ug/L 10 
ug/L — 

ug/L 100 
ug/L • 10 
ug/L 10 
ug/L 10 
ug/L 20 
ug/L 10 
ug/L 50 

ug/L 10 
ug/L 50 
ug/L 50 



GIAHT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

Parameter 

sym-Trinitrobenzene 
2-Toluidine 
1.2.4- Trichlorobenzene 
2.4.5- Trichlorophenol 
0,0,O-Triethylphosphoro 

thioate 
2.4.6- Trichlorophenol 
1,3,5-Trinitrobenzene 
Ethyl methacrylate 

Reporting 
Units Limit 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 50 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 



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

ATI I.D. 104902 

May 17, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: OCD Plan 997-9008-28 

Attention: Claud Rosendale 

On 04/30/91, Anal y t i c a l Technologies, Inc. received a request to 
anayze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

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

Elizabeth P r o f f i t t 
Senior Project Manager 

Robert V. Woods 
Laboratory Manager 

RVWrclf 
Enclosure 

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



AnalyticalTechnologies, Inc. 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/91 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN REPORT DATE : 05/16/91 

ATI I.D. : 104902 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 OW-25 AQUEOUS 04/29/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 1 

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 control department before the scheduled disposal date. 



AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY RESULTS 

ATI I-.D. : 104902 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/91 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN REPORT DATE : 05/16/91 

PARAMETER UNITS 01 

CARBONATE (CACO3) MG/L <1 
BICARBONATE (CACO3) MG/L 525 
HYDROXIDE (CAC03) MG/L <1 
TOTAL ALKALINITY (AS CACO3) MG/L 525 
CHLORIDE MG/L 91 
CONDUCTIVITY, (UMHOS/CM) 1190 
PH UNITS 8.51 
PHENOLICS, TOTAL MG/L <0. 02 
SULFATE MG/L 27 
TOTAL DISSOLVED SOLIDS MG/L 780 



A / J ^ AnalyticalTechnologies, Inc. 

GENERAL CHEMISTRY - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN ATI I.D. : 104902 

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

CARBONATE MG/L 10491101 <1 <1 NA NA NA NA 
BICARBONATE MG/L 126 125 1 NA NA NA 
HYDROXIDE MG/L <1 <1 NA NA NA NA 
TOTAL ALKALINITY MG/L 126 125 1 NA NA NA 
CHLORIDE MG/L 10555503 390 390 0 1150 750 101 
CONDUCTIVITY(UMHOS/CM) 10490201 1190 1240 4 NA NA NA 
PH UNITS 10563801 8.2 8.3 1 NA NA NA 
PHENOLICS, TOTAL MG/L 10550401 <0.02 <0.02 NA 0. 25 0.25 100 
SULFATE MG/L 10488717 130 140 7 280 140 100 
TOTAL DISSOLVED SOLIDS MG/L 10490101 1100 1100 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 



AnalyticalTechnologies, Inc. 

METALS RESULTS 

ATI I.D. : 104902 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 04/30/91 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN REPORT DATE : 05/16/91 

PARAMETER UNITS 01 

SILVER MG/L <0.010 
ARSENIC MG/L <0.005 
BARIUM MG/L 0.148 
CALCIUM MG/L 15.6 
CADMIUM MG/L 0.008 
CHROMIUM MG/L <0.010 
MANGANESE MG/L 0.032 
SODIUM MG/L 266 
LEAD MG/L 0.002 
SELENIUM MG/L <0.005 



A / J ^ AnalyticalTechnologies,Inc. 

METALS - QUALITY CONTROL 

CLIENT : GIANT REFINING CO. 
PROJECT # : 997-9008-28 
PROJECT NAME : OCD PLAN ATI I.D. : 104902 

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

SILVER MG/L 10489603 <0.010 <0.010 NA 0.440 0.500 88 
ARSENIC MG/L 10551103 <0.005 <0.005 NA 0.038 0.050 76 
BARIUM MG/L 10489603 0.041 0.040 2 0.962 1.00 92 
CALCIUM MG/L 10491401 30.6 30.7 0.3 83.9 50.0 107 
CADMIUM MG/L 10489603 <0.005 0.007 NA 0.482 0.500 96 
CHROMIUM MG/L 10489603 <0.010 <0.010 NA 0.876 1.00 88 
MANGANESE MG/L 10489603 2.32 2.33 0.4 3.26 1.00 94 
SODIUM MG/L 10491401 34.1 35.5 4 85.4 50.0 103 
LEAD MG/L 10490101 0.009 0.009 0 0.057 0.050 96 
SELENIUM MG/L 10490101 <0.005 <0.005 NA 0.030 0.050 60 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

RPD (Relative Percent Difference) = (Sample Result - Duplicate Result) 
x 1 0 0 

Average Result 



J j ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10490201 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 

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

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
OW-25 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
N/A 
05/09/91 
UG/L 

1 

COMPOUNDS RESULTS 

BENZENE <0.5 
BROMODICHLOROMETHANE < 0.2 
BROMOFORM <0.2 
BROMOMETHANE <0.2 
CARBON TETRACHLORIDE <0.2 
CHLOROBENZENE <0.5 
CHLOROETHANE -< 0.2 
CHLOROFORM <0.2 
CHLOROMETHANE < 0.2 
DIBROMOCHLOROMETHANE <0.2 
1,3-DICHLOROBENZENE <0.5 
2-CHLOROETHLYL VINYL ETHER <0.5 
1,2 & 1, 4-DICHLOROBENZENE <0.5 
DICHLORODIFLUOROMETHANE <0.2 
1.1- DICHLOROETHANE 1.4 
1.2- DICHLOROETHANE 21.5 
1.1- DICHLOROETHENE <0.2 
1.2- DICHLOROETHENE (TOTAL) <0.2 
1,2-DICHLOROPROPANE <0.2 
CIS-1,3-DICHLOROPROPENE <0.2 
TRANS-1,3-DICHLOROPROPENE <0.2 
ETHYLBENZENE <0.5 
METHYLENE CHLORIDE <2.0 
1,1,2,2-TETRACHLOROETHANE <0 . 2 
TETRACHLOROETHENE < 0 . 2 
TOLUENE 35.8 
1,1,1-TRICHLOROETHANE <0.2 
1,1, 2-TRICHLOROETHANE <0.2 
TRICHLOROETHENE 0.2 
TRICHLOROFLUOROMETHANE <0.5 
VINYL CHLORIDE <0.2 
TOTAL XYLENES <0.5 
TRICHLOROFLUOROMETHANE <0.2 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

106 
100 



A / J ^ AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 
ATI I.D. : 104902 

GIANT REFINING CO. DATE EXTRACTED : 05/09/91 
997-9008-28 DATE ANALYZED : 05/09/91 
OCD PLAN UNITS : UG/L 
REAGENT BLANK DILUTION FACTOR : N/A 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

COMPOUNDS RESULTS 

BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1,3-DICHLOROBENZENE 
2-CHLOROETHLYL VINYL ETHER 
1,2 & 1,4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
1.2- DICHLOROETHENE (TOTAL) 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1 . 1 . 1 - TRICHLOROETHANE 
1 . 1 . 2 - TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 
TRICHLOROFLUOROMETHANE 

<0.5 
<0. 2 
<0, 
<0 
<0 
<0.5 
<0.2 
<0 
<0 
•<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 

2 
2 
2 
5 
,5 
5 
,2 
, 2 
.2 
.2 
.2 
, 2 
,2 
.2 

<0.5 
<2.0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 
<0 

2 
2 
5 
2 
2 
2 
5 
,2 
,5 
, 2 

SURROGATE PERCENT RECOVERIES 

BROMOCHLOROMETHANE (%) 
BROMOFLUOROBENZENE (%) 

106 
98 



AnalyticalTechnologies, Inc. 

QUALITY CONTROL DATA 
ATI I.D, 

TEST : VOLATILE HALOCARBONS/AROMATICS (EPA 8010/8020) 

104902 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING 
997-9008-28 
OCD PLAN 
10489901 

CO, 
DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

05/10/91 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC . SAMPLE REC. RPD 

1,1-DICHLOROETHENE <0.2 20 20 100 21 105 5 
TRICHLOROETHENE <0.2 20 19 95 20 100 5 
TETRACHLOROETHENE <0.2 20 18 90 19 95 5 
BENZENE <0.5 20 18 90 19 95 5 
BROMODICHLOROMETHANE <0.2 20 19 95 19 95 0 
CHLOROFORM <0.2 20 19 95 19 95 0 
1,1,1-TRICHLOROETHANE <0.2 20 19 95 19 95 0 
TOLUENE <0.5 20 19 95 18 90 5 
CHLOROBENZENE <0.5 20 18 90 18 90 0 
M-XYLENE <0.5 20 18 90 18 90 0 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

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

x 100 
Average of Spiked Sample 



J j ^ AnalyticalTechnologies, inc. 

GCMS - RESULTS 

ATI I.D. : 10490201 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

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

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
OW-25 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
05/01/91 
05/11/91 
UG/L 

1 

COMPOUNDS RESULTS 

ACETOPHENONE 
2- ACETYLAMINOFLUORENE 
a,a-DIMETHYLPHENETHYLAMINE 
4- AMINOBIPHENYL 
ARAMITE 
CHLOROBENZILATE 
DIALLATE 
2,6-DICHLOROPHENOL 
DIMETHOATE 
p-(DIMETHYLAMINO)AZOBENZENE 
7,12-DIMETHYLBENZO(a)ANTHRACENE 
3,3'-DIMETHYLBENZIDINE 
m-DINITROBENZENE 
DIPHENYLAMINE 
ETHYL METHANESULFONATE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
ISOSAFROLE 
METHAPYRILENE 
3- METHYLCHOLANTHRENE 
METHYL METHANESULFONATE 
3- METHYLPHENOL (m-CRESOL) 
1,4-NAPHTHOQUINONE 
1- NAPHTHYLAMINE 
2- NAPHTHYLAMINE 
5- NITRO-O-TOLUIDINE 
4- NITROQUINOLINE-l-OXIDE 
N-NITROSODIETHYLAMINE 
N-NITROSODI-BUTYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROETHANE 
PHENACETIN 
p-PHENYLENEDIAMINE 
2-PICOLINE 
PRONAMIDE 
SAFROLE 

<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<200 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 
ATI I.D. : 10490201 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

COMPOUNDS RESULTS 

DIETHYLPHTHALATE <10 
4-CHLOROPHENYL-PHENYLETHER <10 
FLUORENE <10 
4-NITROANILINE <50 
4,6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL-PHENYLETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYLPHTHALATE <10 
FLUORANTHENE <10 
BENZIDINE <100 
PYRENE -<10 
BUTYLBENZYLPHTHALATE <10 
3,3'-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS(2-ETHYLHEXYL)PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYLPHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 
BENZO(a)PYRENE <10 
INDENO(1,2,3-cd)PYRENE <10 
DIBENZO(a,h)ANTHRACENE <10 
BENZO(g,h,i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 66 
2-FLUOROBIPHENYL (%) 60 
TERPHENYL (%) 114 
PHENOL-D6 (%) 52 
2-FLUOROPHENOL (%) 60 
2,4,6-TRIBROMOPHENOL (%) 61 



J } ^ AnalyticalTechnologies, Inc. 

GCMS - RESULTS 
ATI I.D. : 10490201 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

COMPOUNDS RESULTS 

1.2.4.5- TETRACHLOROBENZENE <10 
2.3.4.6- TETRACHLOROPHENOL <10 
o-TOLUIDINE <10 
1,3,5-TRINITROBENZENE <10 
PYRIDINE • <10 



y j j ^ AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

ATI I.D. : 10490201 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

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

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
OW-25 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

04/29/91 
04/30/91 
05/01/91 
05/11/91 
UG/L 

1 

COMPOUNDS RESULTS 

N-NITROSODIMETHYLAMINE <10 
PHENOL <10 
ANILINE <10 
BIS(2-CHLOROETHYL)ETHER <10 
2-CHLOROPHENOL <10 
1,3-DICHLOROBENZENE <10 
1,4-DICHLOROBENZENE •<10 
BENZYL ALCOHOL <10 
1,2-DICHLOROBENZENE <10 
2-METHYLPHENOL <10 
BIS(2-CHLOROISOPROPYL)ETHER <10 
4-METHYLPHENOL <10 
N-NITROSO-DI-N-PROPYLAMINE <10 
HEXACHLOROETHANE <10 
NITROBENZENE <10 
ISOPHORONE <10 
2-NITROPHENOL <10 
2,4-DIMETHYLPHENOL <10 
BENZOIC ACID <50 
BIS(2-CHLOROETHOXY)METHANE <10 
2, 4-DICHLOROPHENOL <10 
1, 2,4-TRICHLOROBENZENE <10 
NAPHTHALENE <10 
4-CHLOROANILINE <10 
HEXACHLOROBUTADIENE <10 
4-CHLORO-3-METHYLPHENOL <10 
2-METHYLNAPHTHALENE <10 
HEXACHLOROCYCLOPENTADIENE <10 
2,4,6-TRICHLOROPHENOL <10 
2,4,5-TRICHLOROPHENOL <50 
2-CHLORONAPHTHALENE <10 
2-NITROANILINE <50 
DIMETHYLPHTHALATE <10 
ACENAPHTHYLENE <10 
3-NITROANINLINE <50 
ACENAPHTHENE <10 
2,4-DINITROPHENOL <50 
4-NITROPHENOL <50 
DIBENZOFURAN <10 
2, 4-DINITROTOLUENE <10 
2, 6-DINITROTOLUENE <10 

(CONTINUED NEXT PAGE). 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
REAGENT BLANK 

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

104902 
05/01/91 
05/10/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

ACETOPHENONE 
2- ACETYLAMINOFLUORENE 
a,a-DIMETHYLPHENETHYLAMINE 
4- AMINOBIPHENYL 
ARAMITE 
CHLOROBENZILATE 
DIALLATE 
2,6-DICHLOROPHENOL 
DIMETHOATE 
p-(DIMETHYLAMINO)AZOBENZENE 
7,12-DIMETHYLBENZO(a) ANTHRACENE 
3,3'-DIMETHYLBENZIDINE 
m-DINITROBENZENE 
DIPHENYLAMINE 
ETHYL METHANESULFONATE 
HEXACHLOROPHENE 
HEXACHLOROPROPENE 
ISOSAFROLE 
METHAPYRILENE 
3- METHYLCHOLANTHRENE 
METHYL METHANESULFONATE 
3- METHYLPHENOL (m-CRESOL) 
1,4-NAPHTHOQUINONE 
1- NAPHTHYLAMINE 
2- NAPHTHYLAMINE 
5- NITRO-O-TOLUIDINE 
4- NITROQUINOLINE-l-OXIDE 
N-NITROSODIETHYLAMINE 
N-NITROSODI-BUTYLAMINE 
N-NITROSOMETHYLETHYLAMINE 
N-NITROSOMORPHOLINE 
N-NITROSOPIPERIDINE 
N-NITROSOPYRROLIDINE 
PENTACHLOROBENZENE 
PENTACHLORONITROBENZENE 
PENTACHLOROETHANE 
PHENACETIN 
p-PHENYLENEDIAMINE 
2-PICOLINE 
PRONAMIDE 
SAFROLE 
1.2.4.5- TETRACHLOROBENZENE 
2.3.4.6- TETRACHLOROPHENOL 

<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
,<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<200 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 



GCMS - RESULTS 

REAGENT BLANK 

ATI I.D. : 104902 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

COMPOUNDS RESULTS 

FLUORENE <10 
4-NITROANILINE <50 
4,6-DINITRO-2-METHYLPHENOL <50 
N-NITROSODIPHENYLAMINE <10 
4-BROMOPHENYL-PHENYLETHER <10 
HEXACHLOROBENZENE <10 
PENTACHLOROPHENOL <50 
PHENANTHRENE <10 
ANTHRACENE <10 
DI-N-BUTYLPHTHALATE <10 
FLUORANTHENE <10 
BENZIDINE <100 
PYRENE ,,<10 
BUTYLBENZYLPHTHALATE <10 
3,3'-DICHLOROBENZIDINE <20 
BENZO(a)ANTHRACENE <10 
BIS(2-ETHYLHEXYL)PHTHALATE <10 
CHRYSENE <10 
DI-N-OCTYLPHTHALATE <10 
BENZO(b)FLUORANTHENE <10 
BENZO(k)FLUORANTHENE <10 . 
BENZO(a)PYRENE <10 
INDENO(1,2,3-cd)PYRENE <10 
DIBENZO(a,h) ANTHRACENE <10 
BENZO(g,h,i)PERYLENE <10 

SURROGATE PERCENT RECOVERIES 

NITROBENZENE-D5 (%) 
2-FLUOROBIPHENYL (%) 
TERPHENYL (%) 
PHENOL-D6 (%) 
2-FLUOROPHENOL (%) 
2,4,6-TRIBROMOPHENOL (%) 

/j^V AnalyticalTechnologies, Inc. 

41 
49 
96 
57 
71 
40 



AnalyticalTechnologies, Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

ATI I.D. : 104902 

COMPOUNDS RESULTS 

o-TOLUIDINE <10 
1,3,5-TRINITROBENZENE <10 
PYRIDINE <10 



AnalyticalTechnologies,Inc. 

GCMS - RESULTS 

REAGENT BLANK 

TEST : SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
REAGENT BLANK 

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

104902 
05/01/91 
05/10/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
BENZYL ALCOHOL 
1,2-DICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N-NITROSO-DI-N-PROPYLAMINE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2,4-DIMETHYLPHENOL 
BENZOIC ACID 
BIS(2-CHLOROETHOXY)METHANE 
2,4-DICHLOROPHENOL 
1.2.4- TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-METHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2,4,6-TRICHLOROPHENOL 
2.4.5- TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2- NITROANILINE 
DIMETHYLPHTHALATE 
ACENAPHTHYLENE 
3- NITROANINLINE 
ACENAPHTHENE 
2,4-DINITROPHENOL 
4- NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
DIETHYLPHTHALATE 
4-CHLOROPHENYL-PHENYLETHER 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
'<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<50 
<10 
<50 
<50 
<10 
<10 
<10 
<10 
<10 

(CONTINUED NEXT PAGE) 
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TEST 

/ J ^ AnalyticalTechnologies,Inc. 

QUALITY CONTROL DATA 

SEMI-VOLATILE ORGANICS (EPA 8270) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
997-9008-28 
OCD PLAN 
10599911 

ATI I.D, 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

104902 

05/09/91 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC SAMPLE REC. RPD 

1,2,4-TRICHLOROBENZENE <10 50 37 74 34 68 8 
ACENAPHTHENE <10 50 36 72 41 82 13 
2,4-DINITROTOLUENE <10 50 31 62 34 68 9 
PYRENE <10 56 63 126 57 114 10 
N-NITROSO-DI-N-PROPYL AMINE <10 50 38 76 43 86 12 
1,4-DICHLOROBENZENE <10 50 42 84 41 82 2 
PENTACHLOROPHENOL <50 100 88 88 89 89 1 
PHENOL <10 100 . 77 77 79 79 3 
2-CHLOROPHENOL <10 100 84 84 82 82 2 
4-CHLORO-3-METHYLPHENOL <10 100 80 80 75 75 6 
4-NITROPHENOL <50 100 40 40 47 47 16 

% Recovery = (Spike Sample Result - Sample Result) 
x 1 0 0 

Spike Concentration 

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

x 100 
Average of Spiked Sample 
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GIAHT REFINING 

APPENDIX IX 

Paraaeter 

iXcenaphthene 
Acenaphthylene 
Î cetophenone 
y2-Acatylaainofluorene 
-/4-Aainobiphenyl 

Aniline 
/Anthracene 
l/Araaite 
i/Benzo(a)anthracene 
/Benzo(b)fluoranthene • 
y Benzoic)flouranthene 
*/Benzo(g.h.i)perylene 
yBenz3(a) pyrene 
uSenzyl alcohol 

v/bis(l-Chiarsechoxy)-
oethane 

^bis(2-Chloroechyl)ether 
i/Sis(2-Chloroisopropyl) 

echer 
/bis<2-Sthylhexyl) 

phthalate 
i/4-3roaophenyl 

phenyl ether 
^utyl benzyl phthalate 

2sec-3utyl-4,6-dinitro-_ 
phenol (Dinoseb) 

^-Chloroaniline 
-^4-Chloro-3-aethyiphenol 
^-Chloronaphthalene 
w l̂-Chlorophenol V , 
i/4-Chlorophenyl 

phenyl ether 
o-Cresol olL. 

<̂ a £ p-Cresol(s) 
'̂ Chrysene 
^Dibenz (a, h) anthracene 
t̂ Oibenzofuran 
/Di-a-butyl phthalate 
i/l.2-Dichlorobenzene 
y^l, 3-Diehlorobenzene 
s l , 4-Dichlorobenzene 

GALLUP, HEW MEXICO 

SEMIVOLATILE ORGANICS 

Seporting 
aits Liait 

ug/L 10 
'ug/L •10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 • 

ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L • 10-
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ag/L 10 



GIANT REFINING * GALLUP, NE? MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

Paraaeter 

Si,3'-Dichlorobenzidine 
J l , 4-Dichlorophenol 

J 2. S-Qichlorophenal 
d i e t h y l phthalate 
yDiaetho'ate • 
/p-Qiaethylaainaazobenzene 
/7,12-Diaethylbenz-

anthracene 
Jz,3'-Oioethylbenzidine 
^a-Diaethylphen- . 

• •- ethylaaine 
^2.4-0iaethylphenal 
^Oiaethyl phthalate 
v/1.3-0initrobenzene 
i/A, 5-Dinitra-

2-aethylphenol 
4,6-Oinitro-o-cresoi 

i/2.4-Dinitrophenol 
^1.4-Omi;r3C3iuer.e 
^.6-Oinitrotaluene 

Di-n-octyl phthalate 
y Diphenylaoine 

Disulfoton 
wii3(2-ithylhejtyl) 

phthalate 
"'Ethyl aethanesulfonate 

^Icx'Faaphur 
t/Flouranthene 
•-'Flourene' 
•^exachlorobenzene 
i-Hexachlorobutadiene 
<--HexacalorarcycIopentad Lene 
vftexachloroethane 
i^Hexachlorophene 
ufiexachloropropene 
i/Indeno (1,2,3-c, d) pyrene 
"-Isophorone 
^Isosafrole 
^Methapyrilene 
^-Methylcholanthrene 
•'Methyl aethanesulfonate 

ju2-Methylnaphthalen 
t r Methyl parathion 

i/2-Methy1pheno1 
i^/4-Methylphenol 

Kathyi aethacrylate 
L/Napthalene 

Reporting 
Units Liait 

ug/L 20 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L 10 
ug/L so 
ug/L so 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 50 

ug/L 10 
ug/L 10 
ug/L — 

ug/L 
ug/L 10 . 
ug/L 10 
ug/L 10 
ug/L 10 

ug/L — 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 20 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L so 
ug/L 10 
ug/L 10 
ug/L 10 
ug/L 



GIAHT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SEMIVOLATILE ORGANICS 

oft-

Paraaeter 

wi, 4-Haphthaquinane 
•^i.-Saphtiiylaaine 

2-Naphthylaaine 
^2-Hitroaniline 
•- 3-Nitro aniline 
<-4-HitToaniline 
Nitrobenzene 
•^2-Nitrophenol 

^ —4~#i:. uuhunel \y 
u-4-Hitroquinoline-l-sxide 
-'N-Nitroao-di-rj-butylaaine 
t^-Hitroaodie-chylaaine 
^-Nitroaodiaethylaaine 
^ff-Hitroaodiphenylaame 
i/H-Hitroso-di-n-propylaaine 

^u^H-Mitrcaoaecbyietnyiaaine 
L/'N-HitrosoBor?nolir.e 
i/N-Hitroaopiperidine 

• S-Hitro-o-toluidi.-.e 
/M-Hitroaopyrrolidine 

gts* Parathion 
•^Pentachlorobenzene 
~- pentachlarethane 
o-Pentachioronitrabenzene 
tPentachlorophenol 
'--Phenacetin 
^Phenanthrene 
ixPhenol 

I 4-?henylenediaaine 
4y Phorate 

i/2-Picoline 
•/Pronaaide 

. ^Pyrene / 
Pyridine v 

• _ rkW'^ w "*a*r/«s'-
2,4, S-Tetrachloro-

, benzene 
/2,3,4,6- Tetrachlorophenol 

^Thionazin ©^ O 'Vi&^ 

Reporting 
Units Liait 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

10 
10 
10 
50 
50 
50 
10 
10 
50 

10 
10 
10 
10 
10 
10 

:o 
10 
10 
10 
50 
10 
10 
50 
50 
1.0 
10 
10 

100 
• 10 
10 
10 
20 
10 
50 

10 
50 
50 



KM-*. c1 Tar.?. 
GIAHT REFINING GALLUP, NEW MEXICO 

APPENDIX IX SZ2HVOLATIL2 ORGANICS 

Paraaeter 

syn-Trinitrobenzene 
i/2-ToIuidine 
t/l41.4-Trichlorobenzene 

;4v5-Trichlorophenol 
,0,0-Triethylphosphoro-

thioate 
-̂2", 4,6-Trichlorophenol 

.Jl.3,5-Trinitrobenzene 
Ethyl methacrylate 

Reporting 
Units Liait 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 50 

ug/L 10 
ug/L 10 
ug/L 10 
ug/L 10 



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

ATI I.D. 105575 

May 14, 1991 

Giant Refining Company 
Route 3, P.O. Box 7 
Gallup, NM 87301 

Project Name/Number: OCD 

Attention: Claud Rosendale 

On 05/04/91, Analytical Technologies, Inc. received a request to 
analyze aqueous sample(s). The sample(s) were analyzed with EPA 
methodology or equivalent methods. The results of these analyses 
and the q u a l i t y control data, which follow each set of analyses, 
are enclosed. 

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

Elizabeth P r o f f i t t 
Senior Project Manager 

Robert V. Woods 
Laboratory Manager 

RVWrclf 
Enclosure 

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



AnalyticalTechnologies, Inc. 

CLIENT : GIANT REFINING CO. DATE RECEIVED : 05/04/91 
PROJECT # : (NONE) 
PROJECT NAME : OCD REPORT DATE : 05/13/91 

ATI I.D. : 105575 

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED 

01 AER. LAGOON #1 EFF AQUEOUS 05/03/91 
02 AER. LAGOON #2 EFF AQUEOUS 05/03/91 

TOTALS 

MATRIX # SAMPLES 

AQUEOUS 2 

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 control department before the scheduled disposal date. 



J j \ ^ AnalyticalTechnologies, I 

GAS CHROMATOGRAPHY - RESULTS 

ATI I.D. 10557501 

TEST : BTEX & MTBE (EPA METHOD 602) 

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

GIANT REFINING CO. 
(NONE) 
OCD 
AER. LAGOON #1 EFF 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/03/91 
05/04/91 
N/A 
05/09/91 
UG/L 

5 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

200 
320 
31 
200 
<12.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 93 



AnalyticalTechnologies, ,lnc. 

GAS CHROMATOGRAPHY - RESULTS 

TEST : BTEX & MTBE (EPA METHOD 602) 

SURROGATE PERCENT RECOVERIES 

ATI I.D. 10557502 

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

GIANT REFINING CO. 
(NONE) 
OCD 
AER. LAGOON #2 EFF 
AQUEOUS 

DATE SAMPLED 
DATE RECEIVED 
DATE EXTRACTED 
DATE ANALYZED 
UNITS 
DILUTION FACTOR 

05/03/91 
05/04/91 
N/A 
05/09/91 
UG/L 

5 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

26 
40 
5.2 
40 
<12 

BROMOFLUOROBENZENE (%) 86 



A AnalyticalTechnologies, Inc. 

GAS CHROMATOGRAPHY - RESULTS 

REAGENT BLANK 

TEST : BTEX & MTBE (EPA METHOD 602) 

CLIENT 
PROJECT # 
PROJECT NAME 
CLIENT I.D. 

GIANT REFINING CO. 
(NONE) 
OCD 
REAGENT BLANK 

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

105575 
05/09/91 
05/09/91 
UG/L 
N/A 

COMPOUNDS RESULTS 

BENZENE 
TOLUENE 
ETHYLBENZENE 
TOTAL XYLENES 
METHYL-t-BUTYL ETHER 

<0.5 
<0.5 
<0.5 
<0.5 
<2.5 

SURROGATE PERCENT RECOVERIES 

BROMOFLUOROBENZENE (%) 100 



AnalyticalTechnologies, Inc. 

TEST 

QUALITY CONTROL DATA 

BTEX & MTBE (EPA METHOD 602) 

CLIENT 
PROJECT # 
PROJECT NAME 
REF I.D. 

GIANT REFINING CO. 
(NONE) 
OCD 
10599905 

ATI I.D. 

DATE ANALYZED 
SAMPLE MATRIX 
UNITS 

105575 

05/06/91 
AQUEOUS 
UG/L 

DUP. DUP. 
SAMPLE CONC. SPIKED % SPIKED % 

COMPOUNDS RESULT SPIKED SAMPLE REC SAMPLE REC. RPD 

BENZENE <0.5 20 20 100 19 95 5 
TOLUENE <0.5 20 20 100 19 95 5 
ETHYLBENZENE <0.5 20 20 100 18 90 11 
TOTAL XYLENES <0.5 60 59 98 54 92 9 
METHYL-t-BUTYL ETHER <2.5 40 41 103 38 95 8 

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

Spike Concentration 

RPD (R e l a t i v e % Di 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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