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FIGURE #13 
GIANT BLOOMFIELD REFINERY 

SAMPLE MATRIX 

Location 

Stripper Influent 

System Effluent 

Monthly Quarterly 
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GIANT BLOOMFIELD REFINERY 
SAMPLE MATRIX 

Semi 
Location Monthly Quarterly Annually 

GBR-30 601 
602 

GBR-31 601 601 
602 602 

SHS-3 601 
602 

SHS-4 601 

602 

SHS-6 

SHS-10 601 601 

602 602 
SHS-12 601 601 

602 602 

SHS-13 601 601 
602 602 

SHS-14 

Annual 

601 
602 

GWC 
PAH 

601 
602 

GWC 
PAH 

601 
602 

GWC 

601 
602 

GWC 
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GWC 
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GIANT BLOOMFIELD REFINERY 
SAMPLE MATRIX 

Semi 
Location Monthly Quarterly Annually Annual 

SHS-15 601 601 
602 602 

GWC 

SHS-16 601 601 601 
602 602 602 

GWC 

SHS-17 601 601 601 
602 602 602 

GWC 

SHS-7 
i 

SHS-9 

SHS-18 

GBR-51 

GBR-52 

GBR-32 

601 
602 

GWC 

601 
602 

GWC 

601 
602 

GWC 

601 
602 

GWC 

601 
602 

GWC 

601 601 
602 602 

GWC GWC 
Metals Metals 
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GIANT BLOOMFIELD REFINERY 
SAMPLE MATRIX 

Semi 
Location Monthly Quarterly Annually Annual 

GBR-48 601 601 
602 602 

GWC GWC 
Metals Metals 

GBR-49 601 601 
602 602 

GWC GWC 
Metals Metals 

GBR-50 601 601 
602 602 

GWC GWC 
Metals Metals 

Notes 
-

All wells will have water and free product elevations determined on a monthly basis. 

Wells exhibiting free product will not be sampled. 

m 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER Ivvb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-5 

SAMPLER GIANT OCD OCD 

DATE 3/13/86 6/9/86 11/20/86 

PARAMETER 

DETECTION LIMIT 1.0 50.0 10.0 

BENZENE 830.0 530.0 210.0 
BROMODICHLOROMETHANE NA ND ND 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND ND 
1,3-DICHLOROBENZENE NA ND ND 
1,4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1, 2-DICHLOROETHANE NA ND ND 
1,1-DICHLOROETHENE NA ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
DICHLOROMETHANE NA ND ND 
1,2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE 299.0 1,000 700.0 
METHYLENE CHLORIDE NA ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA ND ND 
TOLUENE 638.0 200.0 31.0 
1,1,1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA ND ND 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES 2,204 4,600 2,701 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

t 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR—6 

SAMPLER OCD GIANT GIANT GIANT GIANT 

DATE 11/20/86 9/10/87 10/6/87 11/11/87 12/7/88 

PARAMETER 

DETECTION LIMIT 1.0 <1.0 (BELOW) (BELOW) (BELOW) 

BENZENE 70.0 101.0 85.0 75.0 740.0 
BROMODICHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
BROMOFORM ND ND ND(<1.0) ND(2.0) ND(<1.0) 
BROMOMETHANE ND ND ND(<1.0) ND(2.0) ND(1.2) 
CARBON TETRACHLORIDE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
CHLOROBENZENE ND ND ND(<1.0) ND(5.0) ND(300.0) 
CHLOROETHANE ND ND ND(1.0) ND(2.0) ND(<1.0) 
CHLOROFORM ND ND ND(<1.0) ND(2.0) ND(<1.0) 
CHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
DIBROMOCHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,2-DICHLOROBENZENE ND ND ND(4.0) ND(5.0) ND(400.0) 
1,3-DICHLOROBENZENE ND ND ND(4.0) ND(5.0) ND(400.0) 
1,4-DICHLOROBENZENE ND ND ND(6.0) ND(5.0) ND(300.0) 
DICHLORODIFLUOROME THANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,1-DICHLOROETHANE ND 0.9 ND(<1.0) ND(2.0) ND(<1.0) 
1,2-DICHLOROETHANE 3.0 2.6 ND(<1.0) ND(2.0) 1.7 
1,1-DICHLOROETHENE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,2-DICHLOROPROPANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
ETHYLBENZENE ND 74.4 169.0 240.0 25,000 
METHYLENE CHLORIDE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,1,2,2-TETRACHLOROETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
TETRACHLOROETHENE TR 0.3 ND(<1.0) ND(2.0) 0.6 
TOLUENE ND 8.0 ND(4.0) ND(IO.O) ND(200.0) 
1,1,1-TRICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,1,2-TRICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
TRICHLOROETHENE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
TRICHLOROFLUOROMETHANE ND ND ND(<1.0) ND(20.0) ND(<1.0) 
VINYL CHLORIDE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
TOTAL XYLENES 1,240 190.8 46.3 190.0 31,000 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

in 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR—6 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 3/15/89 6/13/89 9/12/89 12/13/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 222.0 136.0 200.0 110.0 
BROMODICHLOROMETHANE ND(<1.0) ND ( 10. 0) ND(25.0) ND(<1. 0) 
BROMOFORM ND(<1.0) ND | 10. 0) ND(500.0) ND(<1. 0) 
BROMOMETHANE ND(1.0) ND( 10. 0) ND(250.0) ND(1.2 ) 
CARBON TETRACHLORIDE ND(<1.0) ND | 10. 0) ND(50.0) ND(<1. 0) 
CHLOROBENZENE ND(<1.0) ND ( <1. 0) ND(25.0) ND(10. 0) 
CHLOROETHANE ND(1.0) ND ( 10. 0) ND(130.0) ND(<1. 0) 
CHLOROFORM ND(<1.0) ND | 10. 0) ND(25.0) ND(<1. 0) 
CHLOROMETHANE ND(1.0) ND ( 10. 0) ND(134.0) ND(<1. 0) 
DIBROMOCHLOROMETHANE ND(<1.0) ND | 10. 0) ND(50.0) ND(<1. 0) 
1,2-DICHLOROBENZENE ND(<1.0) ND ( <1. 0) ND(50.0) ND(20. 0) 
1,3-DICHLOROBENZENE ND(<1.0) ND | <1. 0) ND(100.0) ND(20. 0) 
1,4-DICHLOROBENZENE ND(<1.0) ND | <1. 0) ND(50.0) ND(15. 0) 
DICHLORODIFLUOROMETHANE ND(1.0) ND ( 10. 0) NA ND(<1. 0) 
1,1-DICHLOROETHANE ND(<1.0) ND | 10. 0) ND(25.0) ND(<1. 0) 
1,2-DICHLOROETHANE ND(<1.0) ND ( 10. 0) ND(25.0) 1.2 
1,1-DICHLOROETHENE ND(<1.0) ND ( 10. 0) ND(2 5.0) ND(<1. 0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(<1.0) ND ( 10. 0) NA ND(<1. 0) 
TOTAL 1,2-DICHLOROETHENE NA NA ND(25.0) NA 
DICHLOROMETHANE ND(<1.0) ND ( 10. 0) NA ND(<1. 0) 
1,2-DICHLOROPROPANE ND(<1.0) ND ( 10. 0) ND(25.0) ND(<1. 0) 
ETHYLBENZENE 323.0 149 .0 860.0 85.0 
METHYLENE CHLORIDE 2.0 ND ( 10. 0) ND(100.0) ND(<1. 0) 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1. 0) 
TETRACHLOROETHENE ND(<1.0) ND | 10. 0) ND(2 5.0) ND(<1. 0) 
TOLUENE ND(2.0) ND ( <1. 0) ND(75.0) ND(10. 0) 
1,1,1-TRICHLOROETHANE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1. 0) 
1,1,2-TRICHLOROETHANE ND(<1.0) ND | 10. 0) ND(50.0) ND(<1. 0) 
TRICHLOROETHENE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1. 0) 
TRICHLOROFLUOROMETHANE ND(<1.0) ND( 10. 0) ND(2 5.0) ND(<1. 0) 
VINYL CHLORIDE ND(1.0) ND ( 10. 0) ND(50.0) ND(<1. 0) 
TOTAL XYLENES 432.0 206.0 4,100 140.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS (PPD) 
IN GROUND WATER. GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-7 

SAMPLER GIANT OCD 

DATE 10/17/86 11/20/86 

PARAMETER 

DETECTION LIMIT 1.0 10.0 

BENZENE 8.0 21.0 
BROMODICHLOROMETHANE NA ND 
BROMOFORM NA ND 
BROMOMETHANE NA ND 
CARBON TETRACHLORIDE NA ND 
CHLOROBENZENE NA ND 
CHLOROETHANE NA ND 
CHLOROFORM NA ND 
CHLOROMETHANE NA ND 
DIBROMOCHLOROMETHANE NA ND 
1.2- DICHLOROBENZENE NA ND 
1.3- DICHLOROBENZENE NA ND 
1.4- DICHLOROBENZENE NA ND 
DICHLORODIFLUOROMETHANE NA ND 
1.1- DICHLOROETHANE NA ND 
1.2- DICHLOROETHANE NA ND 
1.1- DICHLOROETHENE NA ND 
CIS-1,2-DICHLOROETHENE NA ND 
TRANS-1,2-DICHLOROETHENE NA ND 
DICHLOROMETHANE NA ND 
1.2- DICHLOROPROPANE NA ND 
ETHYLBENZENE 11.0 ND 
METHYLENE CHLORIDE NA ND 
1,1,2,2-TETRACHLOROETHANE NA ND 
TETRACHLOROETHENE NA ND 
TOLUENE 10.0 ND 

1.1.1- TRICHLOROETHANE NA ND 
1.1.2- TRICHLOROETHANE NA ND 
TRICHLOROETHENE NA ND 
TRICHLOROFLUOROMETHANE NA ND 
VINYL CHLORIDE NA ND 
TOTAL XYLENES 33.0 29.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 

DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS <ppbl 
IN GROUND WATER. GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-8 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 10/17/86 10/6/87 11/11/87 12/7/88 1/20/89 

PARAMETER 

DETECTION LIMIT 1.0 (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 2670. 0 7750.0 6500.0 570.0 1000.0 
BROMODICHLOROMETHANE NA ND(4.0) ND(IO.O) ND(<1.0) ND(20.0) 
BROMOFORM NA ND(9.0) ND(IO.O) ND(<1.0) ND(50.0) 
BROMOMETHANE NA ND(6.0) ND(IO.O) ND(1.2) ND(20.0) 
CARBON TETRACHLORIDE NA ND(8.0) ND(IO.O) ND(<1.0) ND(20.0) 
CHLOROBENZENE NA ND(16.0) ND(25.0) ND(150.0) ND(50.0) 
CHLOROETHANE NA ND(IO.O) ND(IO.O) ND(<1.0) ND(20.0) 
CHLOROFORM NA ND ( 5.0) 12.0 ND(<1.0) ND(20.0) 
CHLOROMETHANE NA ND(2.0) ND(IO.O) ND(<1.0) ND(20.0) 
DIBROMOCHLOROMETHANE NA ND(7.0) ND(IO.O) ND(<1.0) ND(20.0) 
1,2-DICHLOROBENZENE NA ND(40.0) ND(25.0) ND(200.0) ND(50.0) 
1, 3-DICHLOROBENZENE NA ND(40.0) ND(2 5.0) ND(200.0) ND(50.0) 
1,4-DICHLOROBENZENE NA ND(60.0) ND(25.0) ND(150.0) ND(50.0) 
DICHLORODIFLUOROMETHANE NA ND(4.0) ND(IO.O) ND(<1.0) ND(20.0) 
1,1-DICHLOROETHANE NA ND(5.0) ND(IO.O) ND(<1.0) ND(20.0) 
1,2-DICHLOROETHANE NA ND(7.0) 32.0 ND(<1.0) ND(20.0) 
1,1-DICHLOROETHENE NA ND(7.0) ND(IO.O) ND(<1.0) ND(20.0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND(9.0) 16.0 ND(<1.0) ND(20.0) 
1,2-DICHLOROPROPANE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
ETHYLBENZENE 1890. 0 1320.0 1200.0 1800.0 1000.0 
METHYLENE CHLORIDE NA ND(2.0) ND(2.0) ND(<1.0) ND(200.0) 
1,1,2,2-TETRACHLOROETHANE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
TETRACHLOROETHENE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
TOLUENE 1460. 0 1160.0 820.0 470.0 940.0 
1,1,1-TRICHLOROETHANE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
1,1,2-TRICHLOROETHANE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
TRICHLOROETHENE NA ND(6.0) ND(IO.O) ND(<1.0) ND(20.0) 
TRICHLOROFLUOROMETHANE NA ND(7.0) ND(2.0) ND(<1.0) ND(200.0) 
VINYL CHLORIDE NA ND ( 5.0) ND(IO.O) ND(<1.0) ND(20.0) 
TOTAL XYLENES 6980. 0 5600.0 3600.0 9000.0 3700.0 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

TR 
ND 
NA 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
IN GROUND WATER. GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-8 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 3/15/89 6/12/89 9/12/89 12/12/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 5184.0 4400.0 2200.0 2000.0 
BROMODI CHLOROMETHANE ND(<1.0) ND(50.0) ND(25.0) ND(<1. 0 
BROMOFORM ND(<1.0) ND(50.0) ND(500.0) ND(<1. 0 
BROMOMETHANE ND(1.0) ND(50.0) ND(250.0) ND(1.2 ) 
CARBON TETRACHLORIDE ND(<1.0) ND(50.0) ND(50.0) ND(<1. 0 
CHLOROBENZENE ND(<1.0) ND(20.0) ND(25.0) ND(50. 0 
CHLOROETHANE ND(1.0) ND(50.0) ND(130.0) 1.3 
CHLOROFORM ND(<1.0) ND(50.0) ND (2 5.0) ND(<1. 0 
CHLOROMETHANE ND(1.0) ND(50.0) ND(130.0) ND(<1. 0 
DIBROMOCHLOROMETHANE ND(<1.0) ND(50.0) ND(50.0) ND(<1. 0 
1,2-DICHLOROBENZENE ND(<1.0) ND(20.0) ND(50.0) 0.84 
1,3-DICHLOROBENZENE ND(<1.0) ND(20.0) ND(100.0) ND(<1. 0 
1,4-DICHLOROBENZENE ND(<1.0) ND(20.0) ND(50.0) ND(<1. 0 
DICHLORODIFLUOROMETHANE ND(1.0) ND(50.0) ND(25.0) ND(<1. 0 
1,1-DICHLOROETHANE 3.2 ND(50.0) ND(25.0) 5.3 
1,2-DICHLOROETHANE 5.7 ND(50.0) ND(25.0) 4.7 
1,1-DICHLOROETHENE ND(<1.0) ND(50.0) ND(25.0) ND(<1. 0 
CIS-1,2-DICHLOROETHENE NA NA NA NA(<1. 0 
TRANS-1,2-DICHLOROETHENE ND(<1.0) ND(50.0) ND(25.0) 20.0 
1,2-DICHLOROPROPANE ND(<1.0) ND(50.0) ND(2 5.0) ND(<1. 0 
ETHYLBENZENE 1341.0 2130.0 1400.0 560.0 
METHYLENE CHLORIDE 10.7 ND(50.0) ND(IOO.O) ND(<1. 0 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND(50.0) ND(50.0) ND(<1. 0 
TETRACHLOROETHENE ND(<1.0) ND(50.0) ND(25.0) ND(<1. 0 
TOLUENE 172.0 560.0 180.0 ND(50. 0 
1,1,1-TRICHLOROETHANE ND(<1.0) ND(50.0) ND(50.0) ND(<1. 0 
1,1,2-TRICHLOROETHANE ND(<1.0) ND(50.0) ND(50.0) ND(<1. 0 
TRICHLOROETHENE 1.4 ND(50.0) ND(50.0) 2.3 
TRICHLOROFLUOROMETHANE ND(<1.0) ND(50.0) ND(25.0) ND(<1. 0 
VINYL CHLORIDE ND(1.0) ND(50.0) ND(50.0) ND(<1. 0 
TOTAL XYLENES 2664.0 7010.0 4400.0 2200.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR—9 

SAMPLER GIANT OCD GIANT GIANT GIANT 

DATE 10/17/86 11/21/86 9/10/87 10/7/87 8/25/88 

PARAMETER 

DETECTION LIMIT 1.0 1.0 <1.0 <1.0 (BELOW) 

BENZENE 41.0 49.0 60.9 29.3 ND(0.5) 
BROMODI CHLOROME THANE NA ND ND ND ND(0.2) 
BROMOFORM NA ND ND ND ND(0.2) 
BROMOMETHANE NA ND ND ND ND(0.2) 
CARBON TETRACHLORIDE NA ND ND ND ND(0.2 ) 
CHLOROBENZENE NA ND ND ND ND(0.5) 
CHLOROETHANE NA ND ND ND ND(0.2) 
CHLOROFORM NA ND ND ND ND(0.2) 
CHLOROMETHANE NA ND ND ND ND(0.2) 
DIBROMOCHLOROMETHANE NA ND ND ND ND(0.2) 
1,2-DICHLOROBENZENE NA ND ND ND ND(0.5) 
1,3-DICHLOROBENZENE NA ND ND ND ND(0.5) 
1,4-DICHLOROBENZENE NA TR ND ND ND(0.5 ) 
DICHLORODIFLUOROMETHANE NA ND ND ND ND(0.2) 
1,1-DICHLOROETHANE NA 4.0 8.0 9.4 3.3 
1,2-DICHLOROETHANE NA 6.0 23.3 28.6 5.1 
1,1-DICHLOROETHENE NA ND 0.4 0.6 0.6 
CIS-1,2-DICHLOROETHENE NA TR NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND 1.3 1.8 NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA 2.3 
1,2-DICHLOROPROPANE NA ND ND ND ND(0.2 ) 
ETHYLBENZENE 54.0 ND 9.5 6.4 ND(0.5) 
METHYLENE CHLORIDE NA ND ND ND ND(2.0) 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND(0.2) 
TETRACHLOROETHENE NA TR ND ND 0.9 
TOLUENE 66.0 ND 4.0 5.1 ND(0.5) 
1,1,1-TRICHLOROETHANE NA TR 0.7 0.3 1.3 
1,1,2-TRICHLOROETHANE NA ND ND ND ND(0.2) 
TRICHLOROETHENE NA TR 2.6 4.1 2.5 
TRICHLOROFLUOROMETHANE NA ND ND ND ND(2.0) 
VINYL CHLORIDE NA ND ND ND ND(0.2) 
TOTAL XYLENES 138.0 2.0 53.6 44.1 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-9 

SAMPLER EID 

DATE 8/25/88 

PARAMETER 

DETECTION LIMIT 0.5 

BENZENE 1.3 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 3.4 
1.2- DICHLOROETHANE 3.5 
1.1- DICHLOROETHENE 1.5 
CIS-1,2-DICHLOROETHENE 2.3 
TRANS-1,2-DICHLOROETHENE ND 
DICHLOROMETHANE 1.2 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 0 . 7 
TOLUENE ND 
1.1.1- TRICHLOROETHANE 1.3 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 3.5 
TRICHLOROFLUOROMETHANE 0.5 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-10 

SAMPLER OCD 

DATE 11/21/86 

PARAMETER 

DETECTION LIMIT 50.0 

BENZENE 9,500 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE TR 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1,1 -DICHLOROE THANE ND 
1,2-DICHLOROETHANE 150.0 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
DICHLOROMETHANE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 670.0 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE 1,100 

1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES 3,130 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-11 

SAMPLER GIANT OCD OCD 

DATE 5/29/86 6/5/86 11/20/86 

PARAMETER 

DETECTION LIMIT 1.0 50.0 50.0 

BENZENE 9,025 4,600 6,500 
BROMODICHLOROMETHANE NA ND ND 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND ND 
1,3-DICHLOROBENZENE NA ND ND 
1,4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1,2-DICHLOROETHANE NA 140.0 ND 
1,1-DICHLOROETHENE NA ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
DICHLOROMETHANE NA ND ND 
1,2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE NA 960.0 680.0 
METHYLENE CHLORIDE NA ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA ND TR 
TOLUENE 3,088 3,100 2,800 
1,1,1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA ND TR 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES 6,981 4,200 1,780 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-13 

SAMPLER GIANT GIANT OCD OCD EID 

DATE 4/15/85 5/9/86 6/5/86 11/20/86 8/5/87 

PARAMETER 

DETECTION LIMIT 10.0 1.0 10.0 5.0 25.0 

BENZENE 42.0 129.0 1,300 2,900 1,050 
BROMODICHLOROMETHANE NA NA ND ND ND 
BROMOFORM NA NA ND ND ND 
BROMOMETHANE NA NA ND ND ND 
CARBON TETRACHLORIDE NA NA ND ND ND 
CHLOROBENZENE NA NA ND ND ND 
CHLOROETHANE NA NA ND ND ND 
CHLOROFORM NA NA ND ND ND 
CHLOROMETHANE NA NA ND ND ND 
DIBROMOCHLOROMETHANE NA NA ND ND ND 
1,2-DICHLOROBENZENE NA NA ND ND ND 
1,3-DICHLOROBENZENE NA NA ND ND ND 
1,4-DICHLOROBENZENE NA NA ND ND ND 
DICHLORODIFLUOROMETHANE NA NA ND ND ND 
1,1-DICHLOROETHANE NA NA 25.0 44.0 TR 
1,2-DICHLOROETHANE NA NA 58.0 32.0 TR 
1,1-DICHLOROETHENE NA NA ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA 23.0 25.0 
TRANS-1,2-DICHLOROETHENE NA NA NA ND ND 
TOTAL 1,2 DICHLOROETHENE NA NA 10.0 NA NA 
DICHLOROMETHANE NA NA 25.0 ND ND 
1,2-DICHLOROPROPANE NA NA ND ND ND 
ETHYLBENZENE 11.0 3.0 130.0 520.0 275.0 
METHYLENE CHLORIDE NA NA ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA NA ND ND ND 
TETRACHLOROETHENE NA NA TR 19.0 ND 
TOLUENE 25.0 32.0 12.0 1,800 390.0 
1,1,1-TRICHLOROETHANE NA NA 23.0 16.0 TR 
1,1,2-TRICHLOROETHANE NA NA ND ND ND 
TRICHLOROETHENE NA NA TR 12.0 TR 
TRICHLOROFLUOROMETHANE NA NA ND ND ND 
VINYL CHLORIDE NA NA ND ND ND 
TOTAL XYLENES 99.0 105.0 731.0 2870.0 1125.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-13 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/10/87 10/7/87 11/11/87 12/7/88 3/16/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 2,470 1,130 4,500 390.0 309.0 
BROMODICHLOROMETHANE ND(2.0) ND(2.0) ND(IO.O) ND(<1.0) ND(<1.0) 
BROMOFORM ND(4.5) ND(4.5) ND(IO.O) ND(<1.0) ND(<1.0) 
BROMOMETHANE ND ( 3 . 0) ND(3.0) ND(IO.O) ND(1.2) ND(1.0) 
CARBON TETRACHLORIDE ND(4.0) ND(4.0) ND(IO.O) ND(<1.0) ND(<1.0) 
CHLOROBENZENE ND(8.0) ND(8.0) ND(2 5.0) ND(7.5) ND(<1.0) 
CHLOROETHANE ND(50.0) ND(50.0) ND(IO.O) ND(<1.0) ND(1.0) 
CHLOROFORM ND(2.5) ND(2.5) 17.0 ND(<1.0) ND(<1.0) 
CHLOROMETHANE ND(1.0) ND(1.0) ND(10.0) ND(<1.0) ND(1.0) 
DIBROMOCHLOROMETHANE ND(3.5) ND(3.5) ND(IO.O) ND(<1.0) ND(<1.0) 
1,2-DICHLOROBENZENE ND(20.0) ND(20.0) ND(2 5.0) ND(IO.O) ND(<1.0) 
1,3-DICHLOROBENZENE ND(20.0) ND(20.0) ND(25.0) ND(IO.O) ND(<1.0) 
1,4-DICHLOROBENZENE ND(30.0) ND(30.0) ND(25.0) ND(7.5) ND(<1.0) 
DICHLORODIFLUOROMETHANE ND(2.0) ND(2.0) ND(IO.O) ND(<1.0) ND(1.0) 
1,1-DICHLOROETHANE 58.9 60.0 ND(IO.O) 5.2 4.3 
1,2-DICHLOROETHANE 41.8 34.0 35.0 9.0 4.4 
1,1-DICHLOROETHENE ND(3.5) ND(3.5) ND(IO.O) ND(<1.0) ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE 44.7 55.0 29.0 14.0 ND(<1.0) 
1,2-DICHLOROPROPANE ND(1.5) ND(1.5) ND(IO.O) ND(<1.0) ND(<1.0) 
ETHYLBENZENE 797.0 495.0 1,700 330.0 166.0 
METHYLENE CHLORIDE ND(1.0) ND(1.0) ND(2.0) 1.6 30.8 
1,1,2, 2-TETRACHLOROETHANE ND(1.5) ND(1.5) ND(IO.O) ND(<1.0) ND(<1.0) 
TETRACHLOROETHENE ND(1.5) ND(1.5) ND(IO.O) ND(<1.0) ND(<1.0) 
TOLUENE 1,240 288.0 3,000 78.0 24.3 
1,1,1-TRICHLOROETHANE 11.7 ND(1.5) ND(IO.O) 1.8 ND(<1.0) 
1,1,2-TRICHLOROETHANE ND(1.5) ND(1.5) ND(IO.O) ND(<1.0) ND(<1.0) 
TRICHLOROETHENE ND(3.0) 15.0 ND(IO.O) 4.8 3.6 
TRICHLOROFLUOROMETHANE ND(3.5) ND(3.5) ND(2.0) 0.6 ND(<1.0) 
VINYL CHLORIDE ND(2.5) ND(2.5) ND(IO.O) ND(<1.0) ND(1.0) 
TOTAL XYLENES 3,790 1,715 5,200 1,530 132.9 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-13 

SAMPLER GIANT GIANT GIANT 

DATE 6/12/89 9/12/89 12/12/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) 

BENZENE 1,600 1,700 710.0 
BROMODICHLOROMETHANE ND(100.0) ND(5.0) ND(<1.0) 
BROMOFORM ND(100.0) ND(100.0) ND(<1.0) 
BROMOMETHANE ND(100.0) ND(50.0) ND(1.2) 
CARBON TETRACHLORIDE ND(100.0) ND(10.0) ND(<1.0) 
CHLOROBENZENE ND(20.0) ND(5.0) ND(100.0 
CHLOROETHANE ND(100.0) ND(25.0) ND(<1.0) 
CHLOROFORM ND(100.0) ND(5.0) ND(<1.0) 
CHLOROMETHANE ND(100.0) ND(25.0) ND(<1.0) 
DIBROMOCHLOROMETHANE ND(100.0) ND(10.0) ND(<1.0) 
1,2-DICHLOROBENZENE ND(20.0) ND(10.0) ND(200.0 
1,3-DICHLOROBENZENE ND(20.0) ND(20.0) ND(200.0 
1,4-DICHLOROBENZENE ND(20.0) ND(10.0) ND(150.0 
DICHLORODIFLUOROMETHANE ND(100.0) NA NA 
1,1-DICHLOROETHANE ND(100.0) ND(5.0) 4.9 
1,2-DICHLOROETHANE ND(100.0) ND(5.0) 7.4 
1,1-DICHLOROETHENE ND(100.0) ND (5.0) ND(<1.0) 
CIS-1,2-DICHLOROETHENE ND(100.0) NA NA 
TRANS-1,2-DICHLOROETHENE NA NA 25.0 
TOTAL 1,2-DICHLOROETHENE NA 57.0 NA 
1,2-DICHLOROPROPANE ND(100.0) ND(5.0) ND(<1.0) 
ETHYLBENZENE 620.0 540.0 820.0 
METHYLENE CHLORIDE ND(100.0) ND(20.0) 1.3 
1,1,2,2-TETRACHLOROETHANE ND(100.0) ND(IO.O) ND(<1.0) 
TETRACHLOROETHENE ND(100.0) ND(5.0) ND(<1.0) 
TOLUENE 840.0 200.0 130.0 
1,1,1-TRICHLOROETHANE ND(100.0) ND(IO.O) 0.9 
1,1,2-TRICHLOROETHANE ND(100.0) ND(IO.O) ND(<1.0) 
TRICHLOROETHENE ND(100.0) 13.0 4.0 
TRICHLOROFLUOROMETHANE ND(100.0) ND(5.0) ND(<1.0) 
VINYL CHLORIDE ND(100.0) ND(IO.O) ND(<1.0) 
TOTAL XYLENES 2,060 1,900 3,100 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER GIANT OCD OCD GIANT GIANT 

DATE 10/17/86 11/21/86 6/8/88 12/7/88 3/14/89 

PARAMETER 

DETECTION LIMIT (BELOW) 1.0 0.5 <1.0 (BELOW) 

BENZENE ND(1.0) ND TR ND ND(<1.0) 
BROMODICHLOROMETHANE ND(5.0) ND ND ND ND(<1.0) 
BROMOFORM ND(5.0) ND ND ND ND(<1.0) 
BROMOMETHANE NA ND ND ND ND(1.0) 
CARBON TETRACHLORIDE ND(5.0) ND ND ND ND(<1.0) 
CHLOROBENZENE NA ND ND ND ND(<1.0) 
CHLOROETHANE ND(5.0) ND ND ND ND(1.0) 
CHLOROFORM ND(5.0) ND ND ND ND(<1.0) 
CHLOROMETHANE NA ND ND ND ND(l.O) 
DIBROMOCHLOROMETHANE ND(5.0) ND ND ND ND(<1.0) 
1,2-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
1,3-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
1,4-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
DICHLORODIFLUOROMETHANE NA ND ND ND ND(1.0) 
1,1-DICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
1,2-DICHLOROETHANE ND(5.0) 9.0 2.5 3.4 2.1 
1,1-DICHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA ND ND ND NA(<1.0) 
TRANS-1,2-DICHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
1,2-DICHLOROPROPANE ND(5.0) ND ND ND ND(<1.0) 
ETHYLBENZENE ND(1.0) ND ND ND ND(<1.0) 
METHYLENE CHLORIDE ND(5.0) ND ND ND 2.0 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
TETRACHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
TOLUENE ND(1.0) ND ND ND ND(<1.0) 
1,1,1-TRICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
TRICHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
TRICHLOROFLUOROMETHANE NA ND ND ND ND(<1.0) 
VINYL CHLORIDE ND(5.0) ND ND ND ND(1.0) 
TOTAL XYLENES ND(1.0) ND ND ND ND(<1.0) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

—•••••nm n 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/13/89 9/13/89 12/12/89 4/2/90 7/17/9 

PARAMETER 

DETECTION LIMIT 1.0 <1.0 <1.0 <1.0 <1.0 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE 4.3 12.0 1.1 4.5 4.8 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA ND ND 
TRANS-1,2-DICHLOROETHENE ND NA ND ND ND 
TOTAL 1,2-DICHLOROETHENE NA ND NA NA NA 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND 0.29 ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 3.0 
TRICHLOROFLUOROMETHANE ND 2.0 ND ND 0.25 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND 4.7 ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

in 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

GIANT GIANT GIANT 

10/1/91 1/7/92 4/9/92 

<1.0 <1.0 <1 

15.5 2.4 ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND NA 
ND ND NA 
ND 6.6 NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND 0.6 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

HI 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER GIANT GIANT GIANT GIANT GIAN 

DATE 9/4/90 10/4/90 1/25/92 4/8/91 7/3/ 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1.0 

BENZENE ND ND ND 16.0 25.0 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND ND ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE NA ND ND ND ND 
1,2-DICHLOROETHANE NA 4.1 ND 6.8 10.0 
1,1-DICHLOROETHENE NA ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA ND ND ND 
1,2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE NA 0.52 X ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA ND ND ND ND 
TOLUENE ND 2.0 X ND ND ND 
1,1,1-TRICHLOROETHANE NA 0.62 X ND ND ND 
1,1,2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA ND ND ND ND 
TRICHLOROFLUOROMETHANE NA 0.2 X ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 

in 



VOLATILE ORGANIC CONCENTRATIONS IN GROONI 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

GIANT GIANT GIANT 

10/1/91 1/7/92 4/9/92 

<1.0 <1.0 <1 

15.5 2.4 ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND NA 
ND ND NA 
ND 6.6 NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND 0.6 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER(ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-15 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 10/17/86 9/10/87 10/7/87 11/11/87 1/20/88 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 (BELOW) (BELOW) 

BENZENE 334.0 100.0 70.5 114.0 106.0 
BROMODI CHLOROMETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
BROMOFORM ND(5.0) ND ND ND(<1.0) ND(5.0) 
BROMOMETHANE NA ND ND ND(<1.0) ND(2.0) 
CARBON TETRACHLORIDE ND(5.0) ND ND ND(<1.0) ND(2.0) 
CHLOROBENZENE NA ND ND ND(<1.0) ND(5.0) 
CHLOROETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
CHLOROFORM ND(5.0) ND ND ND(<1.0) ND(2.0) 
CHLOROMETHANE NA ND ND ND(<1.0) ND(2.0) 
DIBROMOCHLOROMETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
1,2-DICHLOROBENZENE NA ND ND ND(<1.0) ND(5.0) 
1,3-DICHLOROBENZENE NA ND ND ND(<1.0) ND(5.0) 
1,4-DICHLOROBENZENE NA ND ND ND(<1.0) ND(5.0) 
DICHLORODIFLUOROMETHANE NA ND ND ND(<1.0) ND(2.0) 
1,1-DICHLOROETHANE ND(5.0) 0.9 ND ND(<1.0) ND(2.0) 
1,2-DICHLOROETHANE 78.0 51.4 68.7 53.4 54.0 
1,1-DICHLOROETHENE ND(5.0) ND ND ND(<1.0) ND(2.0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(5.0) ND ND ND(<1.0) ND(2.0) 
1,2-DICHLOROPROPANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
ETHYLBENZENE 209.0 ND 1.9 2.1 ND(5.0) 
METHYLENE CHLORIDE ND(5.0) ND ND ND(2.0) ND(20.0 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TETRACHLOROETHENE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TOLUENE 52.0 2.4 1.5 1.7 ND(5.0) 
1,1,1-TRICHLOROETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TRICHLOROETHENE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TRICHLOROFLUOROMETHANE NA ND ND ND(2.0) ND(20.0 
VINYL CHLORIDE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TOTAL XYLENES 772.0 15.9 7.9 ND(<1.0) ND(5.0) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-15 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

GIANT 

12/7/88 

(BELOW) 

GIANT 

3/14/89 

(BELOW) 

GIANT 

6/12/89 

(BELOW) 

GIANT 

9/13/89 

(BELOW) 

TR 
ND 
NA 
* 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

GIANT 

12/13/89 

<1.0 

BENZENE ND <1 .0) 32.6 23 7 33 O 63.0 
BROMODICHLOROMETHANE ND <1 .0) ND(<1 .0) ND 1. 0) ND <1 .0) ND 
BROMOFORM ND 1. 5) ND(<1 .0) ND 1. 0) ND 10 .0) ND 
BROMOMETHANE ND 6. 0) ND(1. 0) ND 1. 0) ND 5. 0) ND 
CARBON TETRACHLORIDE ND <1 .0) ND(<1 .0) ND 1. 0) ND 1. 0) ND 
CHLOROBENZENE ND 1. 5) ND(<1 .0) ND <1 .0) ND <1 .0) ND 
CHLOROETHANE ND 2. 5) ND(1. 0) ND 1. 0) ND 2. 5) ND 
CHLOROFORM ND <1 .0) ND{<1 .0) ND 1. 0) ND <1 .0) ND 
CHLOROMETHANE ND 1. 5) ND(1. 0) ND 1. 0) ND 2. 5) ND 
DIBROMOCHLOROMETHANE ND 1. 0) ND(<1 .0) ND 1. 0) ND 1. 0) ND 
1,2-DICHLOROBENZENE ND 2. 5) ND(<1 .0) ND <1 .0) ND 1. 0) ND 
1,3-DICHLOROBENZENE ND 1. 5) ND(<1 .0) ND <1 .0) ND 2. 0) ND 
1,4-DICHLOROBENZENE ND 2. 0) ND(<1 .0) ND <1 .0) ND 1. 0) ND 
DICHLORODIFLUOROMETHANE ND <1 .0) ND(1. 0) ND 1. 0) NA ND 
1,1-DICHLOROETHANE ND <1 .0) O.l ND 1. 0) ND <1 •0) ND 
1,2-DICHLOROETHANE 51 .0 16.9 10 7 77 O ND 
1,1-DICHLOROETHENE ND <1 .0) ND(<1 .0) ND 1. 0) ND <1 .0) ND 
CIS-1,2-DICHLOROETHENE NA NA NA 1. 0) NA NA 
TRANS-1,2-DICHLOROETHENE ND 1. 0) ND(<1 .0) ND 1. 0) NA ND 
TOTAL 1,2-DICHLOROETHENE NA NA NA ND <1 .0) NA 
1,2-DICHLOROPROPANE ND <1 .0) ND(<1 .0) ND 1. 0) ND <1 .0) ND 
ETHYLBENZENE i . : 2.9 ND <1 .0) ND <1 .0) 2.8 
METHYLENE CHLORIDE ND 1. 5) 1.2 ND 1. 0) 6.' ND 
1,1,2,2-TETRACHLOROETHANE ND <1 .0) ND(<1 .0) ND 1. 0) ND 1. 0) ND 
TETRACHLOROETHENE ND <1 .0) ND(<1 .0) ND 1. 0) ND <1 .0) ND 
TOLUENE ND <1 .0) 2.1 ND <1 •0) ND 1. 5) ND 
1,1,1-TRICHLOROETHANE ND <1 .0) ND(<1 .0) ND 1. 0) ND 1. 0) ND 
1,1,2-TRICHLOROETHANE ND <1 .0) ND(<1 .0) ND 1. 0) ND 1. 0) ND 
TRICHLOROETHENE ND 1. 0) ND(<1 .0) ND 1. 0) ND 1. 0) ND 
TRICHLOROFLUOROMETHANE ND <1 .0) ND(<1 .0) ND 1. 0) ND <1 .0) ND 
VINYL CHLORIDE ND 1. 0) ND(1. 0) ND 1. 0) ND 1. 0) ND 
TOTAL XYLENES 2.5 ND(<1 .0) ND <1 .0) ND 1. 0) ND 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-15 

SAMPLER GIANT GIANT GIANT GIANT GIAN' 

DATE 4/3/90 7/17/90 10/4/90 1/22/91 4/2/ 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 (BELOW) <1.0 <1.0 

BENZENE 110.0 39.0 87.0 59.4 5.2 
BROMODICHLOROMETHANE ND(2.0) ND ND(l.O) ND ND 
BROMOFORM ND(IO.O) ND ND(5.0) ND ND 
BROMOMETHANE ND(24.0) ND ND(12.0) ND ND 
CARBON TETRACHLORIDE ND(2.4) ND ND(1.2 ) ND ND 
CHLOROBENZENE ND(4.0) ND ND(2.0) ND ND 
CHLOROETHANE ND(IO.O) ND ND(5.2) ND ND 
CHLOROFORM ND(2.0) ND ND(1.0) ND ND 
CHLOROMETHANE ND(6.0) ND ND(3.0) ND ND 
DIBROMOCHLOROMETHANE ND(4.0) ND ND(2.0) ND ND 
1,2-DICHLOROBENZENE ND(8.0) ND ND(4.0) ND ND 
1,3-DICHLOROBENZENE ND(8.0) ND ND(4.0) ND ND 
1,4-DICHLOROBENZENE ND(6.0) ND ND(3.0) ND ND 
1,1-DICHLOROETHANE 84.0 ND ND(5.0) ND ND 
1,2-DICHLOROETHANE ND(2.0) 33.0 52.0 21.4 14.0 
1,1-DICHLOROETHENE ND(4.0) ND ND(2.0) ND ND 
CIS-1, 2-DICHLOROETHENE ND(4.0) ND ND(2.0) NA NA 
TRANS-1,2-DICHLOROETHENE ND(4.0) 0.45 ND(2.0) NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA ND ND 
1,2-DICHLOROPROPANE ND(2.0) ND ND(1.0) ND ND 
ETHYLBENZENE ND(4.0) ND ND(2.0) 0.8 ND 
METHYLENE CHLORIDE ND(8.0) ND ND(4.0) ND ND 
1,1,2,2-TETRACHLOROETHANE ND(3.0) ND ND(1.5) ND ND 
TETRACHLOROETHENE ND(2.0) ND ND(1.0) ND ND 
TOLUENE ND(4.0) ND ND(2.0) ND ND 
1,1,1-TRICHLOROETHANE ND(4.0) ND ND(2.0) ND ND 
1,1,2-TRICHLOROETHANE ND(4.0) ND ND(2.0) ND ND 
TRICHLOROETHENE ND(4.0) ND ND(2.0) ND ND 
TRICHLOROFLUOROMETHANE ND(4.0) ND ND(2.0) ND ND 
VINYL CHLORIDE ND(4.0) ND ND(2.0) ND ND 
TOTAL XYLENES ND(4.0) ND ND(2.0) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

i M i m i c i i i i i 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER Jpbb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-15 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 7/2/91 10/1/91 1/8/92 4/9/92 7/7/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1.0 

BENZENE 1.0 3.0 0.6 3.5 2.5 
BROMODICHLOROMETHANE ND ND ND NA ND 
BROMOFORM ND ND ND NA ND 
BROMOMETHANE ND ND ND NA ND 
CARBON TETRACHLORIDE ND ND ND NA ND 
CHLOROBENZENE ND ND ND NA ND 
CHLOROETHANE ND ND ND NA ND 
CHLOROFORM ND ND ND NA ND 
CHLOROMETHANE ND ND ND NA ND 
DIBROMOCHLOROMETHANE ND ND ND NA ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND NA ND 
1,1-DICHLOROETHANE 10.3 0.2 ND NA ND 
1,2-DICHLOROETHANE ND ND 16.0 NA 23.3 
1,1-DICHLOROETHENE ND ND ND NA ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND NA ND 
1,2-DICHLOROPROPANE ND ND ND NA ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND NA ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND NA ND 
TETRACHLOROETHENE ND ND ND NA ND 
TOLUENE ND 2.3 2.4 ND ND 
1,1,1-TRICHLOROETHANE ND ND ND NA ND 
1,1,2-TRICHLOROETHANE ND ND ND NA ND 
TRICHLOROETHENE ND ND ND NA ND 
TRICHLOROFLUOROMETHANE ND ND ND NA ND 
VINYL CHLORIDE ND ND ND NA ND 
TOTAL XYLENES ND ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
** 



VOLATILE ORGANIC CONCENTRATIONS IN GROPND WATER /ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT OCD GIANT OCD EID 

DATE 5/29/86 6/5/86 7/15/86 11/21/86 8/5/8 

PARAMETER 

DETECTION LIMIT 1.0 2.0 1.0 (BELOW) 1.0 

BENZENE ND ND ND TR(l.O) ND 
BROMODICHLOROMETHANE NA ND NA ND(20.0) ND 
BROMOFORM NA ND NA ND(20.0) ND 
BROMOMETHANE NA ND NA ND(20.0) ND 
CARBON TETRACHLORIDE NA ND ND ND(20.0) ND 
CHLOROBENZENE NA ND NA ND(20.0) ND 
CHLOROETHANE NA ND NA ND(20.0) ND 
CHLOROFORM NA ND ND ND(20.0) ND 
CHLOROMETHANE NA ND NA ND(20.0) ND 
DIBROMOCHLOROMETHANE NA ND NA ND(20.0) ND 
1,2-DICHLOROBENZENE NA ND NA ND{20.0) ND 
1,3-DICHLOROBENZENE NA ND NA ND(20.0) ND 
1,4-DICHLOROBENZENE NA ND NA ND(20.0) ND 
DICHLORODIFLUOROMETHANE NA ND NA ND(20.0) ND 
1,1-DICHLOROETHANE NA 20.0 ND 6.0 TR 
1,2-DICHLOROETHANE NA ND ND ND(20.0) ND 
1,1-DICHLOROETHENE NA ND ND ND(20.0) ND 
CIS-1,2-DICHLOROETHENE NA ND NA ND(20.0) ND 
TRANS-1,2-DICHLOROETHENE NA ND ND ND(20.0) ND 
DICHLOROMETHANE NA 15.0 NA TR(20.0) ND 
1,2-DICHLOROPROPANE NA ND NA ND(20.0) ND 
ETHYLBENZENE ND ND NA ND(1.0) ND 
METHYLENE CHLORIDE NA ND NA ND(20.0) ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND(20.0) ND 
TETRACHLOROETHENE NA 1.0 ND TR(20.0) TR 
TOLUENE ND ND ND ND(1.0) ND 
1,1, 1-TRICHLOROETHANE NA 14.0 ND 7.0 4.0 
1,1,2-TRICHLOROETHANE NA ND ND ND(20.0) ND 
TRICHLOROETHENE NA 1.0 ND TR(20.0) TR 
TRICHLOROFLUOROMETHANE NA ND NA ND(20.0) ND 
VINYL CHLORIDE NA ND NA ND(20.0) ND 
TOTAL XYLENES ND ND ND ND ( 1 . 0) ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT GIANT GIANT EID GIANT 

DATE 10/7/87 11/12/87 4/20/88 4/20/88 6/2/88 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) 0.5 0.5 (BELOW) 

BENZENE ND ND(<1.0) ND ND ND(0.5) 
BROMODICHLOROMETHANE ND ND(<1.0) ND ND ND(0.5) 
BROMOFORM ND ND(<1.0) ND ND ND(0.5) 
BROMOMETHANE ND ND(<1.0) ND ND ND(0.5) 
CARBON TETRACHLORIDE ND ND(<1.0) ND ND ND (0.5 ) 
CHLOROBENZENE ND ND(<1.0) ND ND ND(0.5) 
CHLOROETHANE ND ND(<1.0) ND ND ND(0.5) 
CHLOROFORM ND 1.3 ND ND ND(0.5) 
CHLOROMETHANE ND ND(<1.0) ND ND ND(0.5) 
DIBROMOCHLOROMETHANE ND ND(<1.0) ND ND ND(0.5) 
1,2-DICHLOROBENZENE ND ND(<1.0) ND ND ND(0.5) 
1,3-DICHLOROBENZENE ND ND(<1.0) ND ND ND(0.5) 
1,4-DICHLOROBENZENE ND ND(<1.0) ND ND ND(0.2) 
DICHLORODIFLUOROMETHANE ND ND(<1.0) ND ND ND(0.5) 
1,1-DICHLOROETHANE 3.3 4.0 ND TR ND(0.5) 
1,2-DICHLOROETHANE ND ND(<1.0) ND ND ND(0.5) 
1,1-DICHLOROETHENE ND ND(<1.0) ND TR ND(0.2) 
CIS-1,2-DICHLOROETHENE NA NA ND ND NA 
TRANS-1,2-DICHLOROETHENE 1.2 0.9 ND ND ND(0.5) 
DICHLOROMETHANE ND ND(<1.0) ND ND ND(0.5) 
1,2-DICHLOROPROPANE ND ND(<1.0) ND ND ND(0.5) 
ETHYLBENZENE ND ND(<1.0) ND ND ND(0.5 ) 
METHYLENE CHLORIDE ND ND(2.0) ND ND ND(0.5) 
1,1,2,2-TETRACHLOROETHANE ND ND(<1.0) ND ND ND(0.5) 
TETRACHLOROETHENE 0.4 0.6 ND TR ND(0.5) 
TOLUENE ND ND(1.0) ND ND ND(0.5) 
1,1,1-TRICHLOROETHANE 4.0 2.1 4.4 2.4 3.1 
1,1,2-TRICHLOROETHANE ND ND(<1.0) ND ND ND(0.5) 
TRICHLOROETHENE 0.4 0.5 ND TR ND(0.5) 
TRICHLOROFLUOROMETHANE ND ND(2.0) ND TR ND(0.5) 
VINYL CHLORIDE ND ND(<1.0) ND ND ND(1.0) 
TOTAL XYLENES ND ND(<1.0) ND ND ND(0.5) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

MHMiinim 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER tppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT EID GIANT GIANT GIANT 

DATE 8/24/88 8/24/88 9/1/88 12/7/89 3/14/89 

PARAMETER 

DETECTION LIMIT (BELOW) 0.5 <1.0 (BELOW) 

BENZENE ND(<1.0) ND ND ND ND(<1.0) 
BROMODICHLOROMETHANE ND(<1.0) ND ND ND ND(<1.0) 
BROMOFORM ND(<1.0) ND ND ND ND(<1.0) 
BROMOMETHANE ND(<1.0) ND ND ND ND(1.0) 
CARBON TETRACHLORIDE ND(<1.0) ND ND ND ND(<1.0) 
CHLOROBENZENE ND(<1.0) ND ND ND ND(<1.0) 
CHLOROETHANE ND(<1.0) ND ND ND ND(1.0) 
CHLOROFORM ND(<1.0) TR ND ND ND(<1.0) 
CHLOROMETHANE ND(<1.0) ND ND ND ND(1.0) 
DIBROMOCHLOROMETHANE ND(<1.0) ND ND ND ND(<1.0) 
1,2-DICHLOROBENZENE ND(<1.0) ND ND ND ND(<1.0) 
1,3-DICHLOROBENZENE ND(<1.0) ND ND ND ND(<1.0) 
1,4-DICHLOROBENZENE ND(<1.0) ND ND ND ND(<1.0) 
DICHLORODIFLUOROMETHANE ND(<1.0) ND ND ND ND(1.0) 
1,1-DICHLOROETHANE ND(<1.0) TR ND 0.8 ND(<1.0) 
1,2-DICHLOROETHANE ND(<1.0) ND ND ND ND(<1.0) 
1,1-DICHLOROETHENE ND(<1.0) ND ND ND ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA ND ND ND NA 
TRANS-1,2-DICHLOROETHENE NA ND ND ND ND(<1.0) 
TOTAL 1,2-DICHLOROETHENE ND(<1.0) NA ND NA NA 
DICHLOROMETHANE NA TR NA NA NA 
1,2-DICHLOROPROPANE ND(<1.0) ND ND ND ND(<1.0) 
ETHYLBENZENE ND(<1.0) ND ND ND ND(<1.0) 
METHYLENE CHLORIDE ND (2.0) ND ND ND 1.8 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND ND ND ND(<1.0) 
TETRACHLOROETHENE ND(<1.0) TR ND 0.7 ND(<1.0) 
TOLUENE ND(<1.0) ND ND ND ND(<1.0) 
1,1,1-TRICHLOROETHANE 2.4 1.2 2.4 2.0 0.85 
1,1,2-TRICHLOROETHANE ND(<1.0) ND ND ND ND(<1.0) 
TRICHLOROETHENE ND(<1.0) TR TR ND ND(<1.0) 
TRICHLOROFLUOROMETHANE ND(2.0) ND ND 0.6 ND(<1.0) 
VINYL CHLORIDE ND(<1.0) ND ND ND ND(1.0) 
TOTAL XYLENES ND(<1.0) ND ND ND ND(<1.0) 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

EH 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/14/89 9/13/89 12/12/89 4/3/90 7/17/9 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1.0 

BENZENE ND(<1.0) ND ND ND ND 
BROMODICHLOROMETHANE ND(1.0) ND ND ND ND 
BROMOFORM ND(1.0) ND ND ND ND 
BROMOMETHANE ND(1.0) ND ND ND ND 
CARBON TETRACHLORIDE ND(1.0) ND ND ND ND 
CHLOROBENZENE ND(<1.0) ND ND ND ND 
CHLOROETHANE ND(1.0) ND ND ND ND 
CHLOROFORM ND(1.0) ND ND ND ND 
CHLOROMETHANE ND(1.0) ND ND ND ND 
DIBROMOCHLOROMETHANE ND(1.0) ND ND ND ND 
1,2-DICHLOROBENZENE ND(<1.0) ND ND ND ND 
1,3-DICHLOROBENZENE ND(<1.0) ND ND ND ND 
1,4-DICHLOROBENZENE ND(<1.0) ND ND ND ND 
DICHLORODIFLUOROMETHANE ND(1.0) ND ND ND ND 
1,1-DICHLOROETHANE ND(l.O) 0.89 ND ND ND 
1,2-DICHLOROETHANE ND(1.0) ND ND ND ND 
1, 1-DICHLOROETHENE ND(1.0) ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND ND ND 
TRANS-1,2-DICHLOROETHENE ND(1.0) ND ND ND ND 
1,2-DICHLOROPROPANE ND(1.0) ND ND ND ND 
ETHYLBENZENE ND(<1.0) ND ND ND ND 
METHYLENE CHLORIDE ND(1.0) ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.0) ND ND ND ND 
TETRACHLOROETHENE ND(1.0) 0.21 0.13 0.37 0.19 
TOLUENE ND(<1.0) ND ND ND ND 
1,1,1-TRICHLOROETHANE 1.4 0.96 1.0 1.7 0.3 
1,1,2-TRICHLOROETHANE ND(1.0) ND ND ND ND 
TRICHLOROETHENE ND(1.0) ND ND ND 1.5 
TRICHLOROFLUOROMETHANE ND(1.0) 3.0 ND ND ND 
VINYL CHLORIDE ND(1.0) ND ND ND ND 
TOTAL XYLENES ND(<1.0) ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT GIANT GIANT GIANT GD 

DATE 10/4/90 1/22/91 4/2/91 7/2/91 10 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1 

BENZENE 4.6 X ND ND ND ND 
BROMODICHLOROMETHANE 9.4 X ND ND ND ND 
BROMOFORM 21.0 X ND ND ND ND 
BROMOMETHANE ND(12.0) ND ND ND ND 
CARBON TETRACHLORIDE 14.0 X ND ND ND ND 
CHLOROBENZENE 13.0 X ND ND ND ND 
CHLOROETHANE ND (5.2 ) ND ND ND ND 
CHLOROFORM 8.2 X ND ND ND ND 
CHLOROMETHANE ND(3.0) ND ND ND ND 
DIBROMOCHLOROMETHANE 13.0 ND ND ND ND 
1,2-DICHLOROBENZENE 4.1 X ND ND ND ND 
1,3-DICHLOROBENZENE 19.0 X ND ND ND ND 
1,4-DICHLOROBENZENE 11.0 X ND ND ND ND 
1,1-DICHLOROETHANE 11.0 X ND ND ND ND 
1,2-DICHLOROETHANE 10.0 X ND ND ND ND 
1,1-DICHLOROETHENE 11.0 X ND ND ND ND 
CIS-1,2-DICHLOROETHENE 11.0 X NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE 5.6 X ND ND ND ND 
ETHYLBENZENE 7.8 X ND ND ND ND 
METHYLENE CHLORIDE 11.0 X ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND ND ND ND 
TETRACHLOROETHENE 15.0 X ND ND ND ND 
TOLUENE 7.2 ND ND ND ND 
1,1,1-TRICHLOROETHANE 17.0 X 0.9 ND ND ND 
1,1,2-TRICHLOROETHANE ND (2.0) ND ND ND ND 
TRICHLOROETHENE 9.5 X ND ND ND ND 
TRICHLOROFLUOROMETHANE 18.0 X ND ND ND ND 
VINYL CHLORIDE ND(2.0) ND ND ND ND 
TOTAL XYLENES 35.0 X ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (PPP) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

GIANT GIANT GIANT 

1/8/92 4/9/92 7/7/92 

<1.0 <1.0 <1 

ND 0.8 ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND ND ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND ND ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-18 

SAMPLER GIANT OCD OCD OCD* OCD 

DATE 5/9/86 6/5/86 7/8/86 7/8/86 11/21/ 

PARAMETER 

DETECTION LIMIT 1.0 2.0 2.0 1.0 5. 

BENZENE ND 50.0 ND ND ND 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND ND ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1,2-DICHLOROBENZENE NA ND ND ND ND 
1,3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA ND ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1,1-DICHLOROETHANE NA ND ND ND ND 
1,2-DICHLOROETHANE NA ND ND ND ND 
1,1-DICHLOROETHENE NA ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE NA ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA ND ND ND ND 
TOLUENE ND 11.0 ND 1.0 ND 
1,1,1-TRICHLOROETHANE NA ND ND ND ND 
1,1,2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA ND ND ND ND 
TRICHLOROFLUOROMETHANE NA ND ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES ND 4.0 ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

m 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-19 

SAMPLER GIANT OCD GIANT EID GIANT 

DATE 10/17/86 11/21/86 4/20/88 4/20/88 8/25/88 

PARAMETER 

DETECTION LIMIT (BELOW) 5.0 <1.0 100.0 (BELOW) 

BENZENE 112.0 200.0 26.0 ND ND(5.0) 
BROMODICHLOROMETHANE ND(5.0) ND ND ND ND(2.0) 
BROMOFORM ND(5.0) ND ND ND ND(2.0) 
BROMOMETHANE NA ND ND ND ND(2.0) 
CARBON TETRACHLORIDE ND(5.0) ND ND ND ND(2.0) 
CHLOROBENZENE NA ND ND ND ND(5.0) 
CHLOROETHANE ND(5.0) ND ND ND ND(2.0) 
CHLOROFORM ND(5.0) ND ND ND ND(2.0) 
CHLOROMETHANE NA ND ND ND ND(2.0) 
DIBROMOCHLOROMETHANE ND(5.0) ND ND ND ND(2.0) 
1,2-DICHLOROBENZENE NA TR ND ND ND(5.0) 
1,3-DICHLOROBENZENE NA ND ND ND ND(5.0) 
1,4-DICHLOROBENZENE NA ND ND ND ND(5.0) 
DICHLORODIFLUOROMETHANE NA ND ND ND ND(2.0) 
1,1-DICHLOROETHANE 12.0 4.0 5.9 ND 6.0 
1,2-DICHLOROETHANE 5.9 10.0 5.0 ND ND(2.0) 
1,1-DICHLOROETHENE ND(5.0) ND ND ND ND(2.0) 
CIS-1,2-DICHLOROETHENE NA 4.0 ND ND ND(2.0) 
TRANS-1,2-DICHLOROETHENE 14.0 ND 35.0 ND ND(2.0) 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA 33.0 
1,2-DICHLOROPROPANE ND (5.0) ND ND ND ND(2.0) 
ETHYLBENZENE 111.0 270.0 17.0 ND ND(5.0) 
METHYLENE CHLORIDE ND(5.0) ND ND ND ND(20.0) 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND(2.0) 
TETRACHLOROETHENE ND(5.0) TR 1.0 ND 8.0 
TOLUENE 105.0 18.0 3.3 ND ND(5.0) 
1,1,1-TRICHLOROETHANE ND(5.0) ND ND ND ND(2.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND ND (2.0) 
TRICHLOROETHENE 9.3 11.0 7.2 ND 5.0 
TRICHLOROFLUOROMETHANE NA ND ND ND ND(20.0) 
VINYL CHLORIDE ND(5.0) ND ND ND ND(2.0) 
TOTAL XYLENES 306.0 274.0 120.0 ND ND(5.0) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-19 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

EID GIANT 

8/25/88 10/8/92 

50.0 <1.0 

ND 28.1 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND 0.8 
ND 2.7 
ND ND 
ND NA 
ND NA 
NA 2.7 
ND ND 
ND 0.9 
ND ND 
ND ND 
ND ND 
ND 2.5 
ND ND 
ND ND 
ND 1.0 
ND ND 
ND ND 
ND ND 

TR 
ND 
NA 

TRACE 
NOT DETECTED 
NOT ANALYZED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-20 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
DICHLOROMETHANE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TE TRACHLOROE THENE 
TOLUENE 

1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYS 

GIANT OCD OCD 

5/9/86 6/5/86 11/20/86 

1.0 2.0 5.0 

ND 4.0 41.0 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA TR ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
ND TR ND 
NA ND ND 
NA ND ND 
NA ND TR 
ND ND ND 
NA ND ND 
NA ND ND 
NA ND TR 
NA ND ND 
NA ND ND 
ND ND 50.0 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-21 

SAMPLER GIANT 

DATE 5/9/88 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE ND 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBENZENE NA 
1.4- DICHLOROBENZENE NA 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE 2.0 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE 22.0 

1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES 234.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-22 

SAMPLER GIANT 

DATE 5/9/86 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE ND 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBENZENE NA 
1.4- DICHLOROBENZENE NA 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE ND 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE ND 
1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER OCD GIANT GIANT GIANT GIAN 

DATE 11/21/86 9/10/87 10/7/87 11/12/87 6/1/ 

PARAMETER 

DETECTION LIMIT 5.0 <1.0 (BELOW) (BELOW) <1.0 

BENZENE 230.0 100.0 100.0 1,200 63.0 
BROMODICHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND 
BROMOFORM ND ND ND(<1.0) ND(2.0) ND 
BROMOMETHANE ND ND ND(<1.0) ND(2.0) ND 
CARBON TETRACHLORIDE ND ND ND(<1.0) ND(2.0) ND 
CHLOROBENZENE ND ND ND(1.6) ND(5.0) ND 
CHLOROETHANE ND ND ND(1.0) ND(2.0) ND 
CHLOROFORM ND ND ND(<1.0) 23.0 ND 
CHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND 
DIBROMOCHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND 
1,2-DICHLOROBENZENE TR 1.9 ND(4.0) ND(5.0) ND 
1,3-DICHLOROBENZENE ND ND ND(4.0) ND(5.0) 1.3 
1,4-DICHLOROBENZENE ND ND ND ( 6.0) ND(5.0) ND 
DICHLORODIFLUOROMETHANE ND ND ND(<1.0) ND(2.0) ND 
1,1-DICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND 
1,2-DICHLOROETHANE 69.0 44.7 35.0 34.0 55.0 
1,1-DICHLOROETHENE ND ND ND(<1.0) ND(2.0) ND 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND ND(<1.0) ND(2.0) ND 
1,2-DICHLOROPROPANE ND ND ND(<1.0) ND(2.0) ND 
ETHYLBENZENE 180.0 211.0 181.0 1,100 73.0 
METHYLENE CHLORIDE ND ND ND(<1.0) ND(20.0) ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND(<1.0) ND(2.0) ND 
TETRACHLOROETHENE TR 1.1 ND(<1.0) 2.9 0.69 
TOLUENE 5.0 47.7 35.0 22.0 11.0 
1,1,1-TRICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND 
1,1,2-TRICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND 
TRICHLOROETHENE ND ND ND(<1.0) 2.0 ND 
TRICHLOROFLUOROMETHANE ND ND ND(<1.0) ND(20.0) ND 
VINYL CHLORIDE ND ND ND(<1.0) ND(2.0) ND 
TOTAL XYLENES 147.0 246.1 165.0 55.0 40.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
IN GROUND WATER, GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER GIANT OCD** GIANT GIANT GIANT 

DATE 8/25/88 8/25/88 12/7/88 3/14/89 6/13/85 

PARAMETER 

DETECTION LIMIT <1.0 5.0 <1.0 (BELOW) 1.0 

BENZENE 39.1 27.0 28.0 28.7 19.4 
BROMODICHLOROMETHANE ND ND ND ND(<1.0) ND 
BROMOFORM ND ND ND ND(<1.0) ND 
BROMOMETHANE ND ND ND ND(1.0) ND 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) ND 
CHLOROBENZENE ND ND ND ND(<1.0) ND 
CHLOROETHANE ND ND ND ND(1.0) ND 
CHLOROFORM ND ND ND ND(<1.0) ND 
CHLOROMETHANE ND ND ND ND(1.0) ND 
DIBROMOCHLOROME THANE ND ND ND ND(<1.0) ND 
1,2-DICHLOROBENZENE 1.1 ND ND ND(<1.0) ND 
1,3-DICHLOROBENZENE ND ND ND ND(<1.0) ND 
1,4-DICHLOROBENZENE ND ND ND ND(<1.0) ND 
DICHLORODIFLUOROMETHANE ND ND ND ND(l.O) ND 
1,1-DICHLOROETHANE ND ND ND ND(<1.0) ND 
1,2-DICHLOROETHANE 25.7 6.0 21.0 6.8 13.1 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) ND 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND ND ND(<1.0) ND 
TOTAL 1,2-DICHLOROETHENE ND NA NA NA NA 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) ND 
ETHYLBENZENE 87.3 55.0 45.0 58.9 34.0 
METHYLENE CHLORIDE ND ND ND ND(<1.0) 4.3 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) ND 
TETRACHLOROETHENE 0.6 ND ND ND(<1.0) ND 
TOLUENE 6.5 TR 4.8 8.9 6.9 
1,1,1-TRICHLOROETHANE ND ND ND ND(<1.0) ND 
1,1,2-TRICHLOROETHANE ND ND ND ND(<1.0) ND 
TRICHLOROETHENE ND ND ND ND(<1.0) ND 
TRICHLOROFLUOROMETHANE ND ND ND ND(<1.0) ND 
VINYL CHLORIDE ND ND ND ND(1.0) ND 
TOTAL XYLENES 30.4 10.0 25.0 18.9 10.6 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/13/89 12/12/89 4/3/90 7/18/90 10/8/90 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 (BELOW) (BELOW) 

BENZENE 12.0 21.0 31.0 39.0 25.0 
B ROMODICHLOROMETHANE ND ND(<1.0) ND ND(<1.0) ND(0.1) 
BROMOFORM ND ND(<1.0) ND ND(2.5) ND(0.5) 
BROMOMETHANE ND ND(<1.0) ND ND(5.9) ND(5.9) 
CARBON TETRACHLORIDE ND ND(<1.0) ND ND(<1.0) ND(0.12 
CHLOROBENZENE 0.47 ND(2.0) ND 16.0 ND(1.0) 
CHLOROETHANE ND ND(<1.0) ND ND(2.6) ND(2.6) 
CHLOROFORM ND ND(<1.0) ND ND(<1.0) ND(0.5) 
CHLOROMETHANE ND ND(<1.0) ND ND(1.5) ND(1.5) 
DIBROMOCHLOROMETHANE ND ND(<1.0) ND ND(1.0) ND(1.0) 
1,2-DICHLOROBENZENE ND 0.6 ND ND(2.0) ND(2.0) 
1,3-DICHLOROBENZENE ND ND(<1.0) ND ND(2.0) ND(2.0) 
1,4-DICHLOROBENZENE ND ND(<1.0) ND ND(1.5) 1.7 X 
1,1-DICHLOROETHANE ND ND(<1.0) ND ND(2.5) ND(2.5) 
1,2-DICHLOROETHANE 18.0 18.0 16.0 57.0 44.0 
1,1-DICHLOROETHENE ND ND(<1.0) ND ND (1.0) ND (1.0) 
CIS-1,2-DICHLOROETHENE ND NA ND ND(1.0) ND(1.0) 
TRANS-1,2-DICHLOROETHENE ND ND(<1.0) ND ND(1.0) ND(1.0) 
1,2-DICHLOROPROPANE ND ND(<1.0) ND ND(<1.0) ND(0.5) 
ETHYLBENZENE 18.0 27.0 13.0 28.0 29.0 
METHYLENE CHLORIDE 0.5 ND(<1.0) ND ND(2.0) ND(2.0) 
1,1,2,2-TETRACHLOROETHANE ND ND(<1.0) ND ND(<1.0) ND(0.15 
TETRACHLOROETHENE ND ND(<1.0) 0.21 4.0 ND (0.5) 
TOLUENE 2.8 ND(2.0) 2.3 4.8 4.8 
1,1,1-TRICHLOROETHANE ND ND(<1.0) ND 6.8 ND(1.0) 
1,1,2-TRICHLOROETHANE ND ND(<1.0) ND ND(l.O) ND(1.0) 
TRICHLOROETHENE ND ND(<1.0) ND 56.0 ND(1.0) 
TRICHLOROFLUOROMETHANE 2.5 ND(<1.0) ND ND(1.0) ND(1.0) 
VINYL CHLORIDE ND ND(<1.0) ND ND (1.0 ) ND(1.0) 
TOTAL XYLENES 19.0 6.9 6.7 8.8 16.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/22/91 4/2/91 7/3/91 10/1/91 1/8/92 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 <1.0 <1.0 

BENZENE 16.6 190.0 45.0 100.0 47.0 
BROMODICHLOROMETHANE ND ND(4.0) ND ND ND 
BROMOFORM ND ND(4.0) ND ND ND 
BROMOMETHANE ND ND(4.0) ND ND ND 
CARBON TETRACHLORIDE ND ND(4.0) ND ND ND 
CHLOROBENZENE ND ND(IO.O) ND ND ND 
CHLOROETHANE ND ND (4.0) ND ND ND 
CHLOROFORM ND ND(4.0) ND ND ND 
CHLOROMETHANE ND ND(4.0) ND ND ND 
DIBROMOCHLOROMETHANE ND ND(6.0) ND ND ND 
1,2-DICHLOROBENZENE ND ND(IO.O) ND 1.0 ND 
1,3-DICHLOROBENZENE ND ND(IO.O) ND ND ND 
1,4-DICHLOROBENZENE ND ND(IO.O) ND 1.0 ND 
DICHLORODIFLUOROMETHANE ND ND(6.0) ND ND ND 
1,1-DICHLOROETHANE ND ND(4.0) ND 0.5 ND 
1,2-DICHLOROETHANE 23.9 26.0 6.0 34.0 14.0 
1,1-DICHLOROETHENE ND ND(4.0) ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND(4.0) ND ND ND 
1,2-DICHLOROPROPANE ND ND(4.0) ND ND ND 
ETHYLBENZENE 9.1 100.0 10.0 24.0 13.0 
METHYLENE CHLORIDE ND ND(40.0) ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND (4.0) ND ND ND 
TETRACHLOROETHENE ND ND(4.0) ND 0.6 0.3 
TOLUENE 2.4 15.0 2.0 10.0 3.5 
1,1,1-TRICHLOROETHANE ND ND (4.0) ND ND ND 
1,1,2-TRICHLOROETHANE ND ND(4.0) ND ND ND 
TRICHLOROETHENE ND ND(4.0) ND 0.4 0.3 
TRICHLOROFLUOROMETHANE ND ND(IO.O) ND ND ND 
VINYL CHLORIDE ND ND(4.0) ND ND ND 
TOTAL XYLENES 15.9 ND(20.0) ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER GIANT GIANT 

DATE 4/9/92 7/7/92 

PARAMETER 

DETECTION LIMIT 2.5 <1.0 

BENZENE 24.0 47.6 
BROMODICHLOROMETHANE NA ND 
BROMOFORM NA ND 
BROMOMETHANE NA ND 
CARBON TETRACHLORIDE NA ND 
CHLOROBENZENE NA ND 
CHLOROETHANE NA ND 
CHLOROFORM NA ND 
CHLOROMETHANE NA ND 
DIBROMOCHLOROMETHANE NA ND 
1,2-DICHLOROBENZENE ND 1.4 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE ND 1.4 
DICHLORODIFLUOROMETHANE NA ND 
1,1-DICHLOROETHANE NA 0.8 
1,2-DICHLOROETHANE NA 36.6 
1,1-DICHLOROETHENE NA ND 
TOTAL 1,2-DICHLOROETHENE NA ND 
1,2-DICHLOROPROPANE NA ND 
ETHYLBENZENE 7.0 5.8 
METHYLENE CHLORIDE NA ND 
1,1,2,2-TETRACHLOROETHANE NA ND 
TETRACHLOROETHENE NA 0.5 
TOLUENE ND 2.6 
1,1,1-TRICHLOROETHANE NA ND 
1,1,2-TRICHLOROETHANE NA ND 
TRICHLOROETHENE NA 0.3 
TRICHLOROFLUOROMETHANE NA ND 
VINYL CHLORIDE NA ND 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24S 

SAMPLER GIANT OCD OCD 

DATE 5/9/86 6/5/86 11/21/86 

PARAMETER 

DETECTION LIMIT 1.0 10.0 10.0 

BENZENE 1,154 680.0 580.0 
BROMODICHLOROETHANE NA TR ND 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND TR 
1,3-DICHLOROBENZENE NA ND ND 
1,4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROME THANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1,2-DICHLOROETHANE NA TR 60.0 
1,1-DICHLOROETHENE NA ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
1,2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE 147.0 140.0 300.0 
METHYLENE CHLORIDE NA ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA TR ND 
TOLUENE 803.0 690.0 200.0 
1,1,1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA TR ND 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES 1,020 890.0 495.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

i l 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (PPP) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-25 

SAMPLER GIANT 

DATE 5/9/86 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE ND 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBENZENE NA 
1.4- DICHLOROBENZENE NA 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE ND 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE ND 

1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-26 

SAMPLER GIANT 

DATE 5/9/86 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE ND 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBENZENE NA 
1.4- DICHLOROBENZENE NA 
DICHLORODIFLUOROMETHANE NA 
1,1-DICHLOROETHANE NA 
1, 2-DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE ND 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE ND 
1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES ND 

GIANT 

10/17/86 

(BELOW) 

5,280 
ND(5.0) 
ND(5.0) 
NA 
ND(5.0) 
NA 
ND(5.0) 
ND(5.0) 
NA 
ND (5.0) 
NA 
NA 
NA 
NA 
ND(5.0) 
66.0 
ND(5.0) 
NA 
ND(5.0) 
ND(5.0) 
54.0 
ND(5.0) 
ND(5.0) 
ND(5.0) 
119.0 
ND(5.0) 
ND(5.0) 
ND(5.0) 
NA 

ND(5.0) 
1,140 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-27/GRW-11 

SAMPLER GIANT OCD OCD* OCD GIANT 

DATE 5/18/86 6/5/86 6/5/86 11/21/86 10/7/87 

PARAMETER 

DETECTION LIMIT 1.0 50.0 5.0 5.0 <1.0 

BENZENE ND 410.0 50.0 ND 70.5 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND ND ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1,2-DICHLOROBENZENE NA ND ND ND ND 
1,3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA ND ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1,1-DICHLOROETHANE NA ND ND ND ND 
1,2-DICHLOROETHANE NA TR 6.0 5.0 68.7 
1,1-DICHLOROETHENE NA ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND ND NA 
TRANS-1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE ND ND 12.0 ND 1.9 
METHYLENE CHLORIDE NA ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA ND ND ND ND 
TOLUENE ND 120.0 74.0 ND 1.5 
1,1,1-TRICHLOROETHANE NA ND ND ND ND 
1,1,2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA ND ND ND ND 
TRICHLOROFLUOROMETHANE NA ND ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES ND 506.0 457.0 ND 7.9 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-28/GRW-12 

SAMPLER GIANT GIANT OCD GIANT 

DATE 5/29/86 7/15/86 6/8/88 9/4/90 

PARAMETER 

DETECTION LIMIT 1.0 1.0 100.0 (BELOW) 

BENZENE 2,419 319.0 1,060 1400.0 
BROMODICHLOROMETHANE NA NA ND NA 
BROMOFORM NA NA ND NA 
BROMOMETHANE NA NA ND NA 
CARBON TETRACHLORIDE NA ND ND NA 
CHLOROBENZENE NA NA ND ND(1.0) 
CHLOROETHANE NA NA ND NA 
CHLOROFORM NA ND ND NA 
CHLOROMETHANE NA NA ND NA 
DIBROMOCHLOROMETHANE NA NA ND NA 
1,2-DICHLOROBEN ZENE NA NA ND ND(2.0) 
1,3-DICHLOROBENZENE NA NA ND ND(2.0) 
1,4-DICHLOROBENZENE NA NA ND ND(1.5 ) 
1,1-DICHLOROETHANE NA ND ND NA 
1,2-DICHLOROETHANE NA ND ND NA 
1,1-DICHLOROETHENE NA ND ND NA 
CIS-1,2-DICHLOROETHENE NA NA ND NA 
TRANS-1,2-DICHLOROETHENE NA ND ND NA 
1,2-DICHLOROPROPANE NA NA ND NA 
ETHYLBENZENE NA NA TR 52.0 
METHYLENE CHLORIDE NA NA ND NA 
1,1,2,2-TETRACHLOROETHANE NA ND ND NA 
1,1,1,2-TETRACHLOROETHANE NA ND ND NA 
TETRACHLOROETHENE NA ND ND NA 
TOLUENE 819.0 143.0 TR 2.2 
1,1,1-TRICHLOROETHANE NA ND ND NA 
1,1,2-TRICHLOROETHANE NA ND ND NA 
TRICHLOROETHENE NA ND ND NA 
TRICHLOROFLUOROMETHANE NA NA ND NA 
VINYL CHLORIDE NA NA ND NA 
TOTAL XYLENES 4,019 224.0 270.0 66.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-29/GRW-3 

SAMPLER GIANT GIANT OCD** OCD OCD 

DATE 5/30/86 6/5/86 6/5/86 11/20/86 6/8/88 

PARAMETER 

DETECTION LIMIT 1.0 1.0 10.0 10.0 100.0 

BENZENE 388.0 3,818 2,600 240.0 3,500 
BROMODICHLOROMETHANE NA NA ND ND ND 
BROMOFORM NA NA ND ND ND 
BROMOMETHANE NA NA ND ND ND 
CARBON TETRACHLORIDE NA NA ND ND ND 
CHLOROBENZENE NA NA ND ND ND 
CHLOROETHANE NA NA ND ND ND 
CHLOROFORM NA NA ND ND ND 
CHLOROMETHANE NA NA ND ND ND 
DIBROMOCHLOROMETHANE NA NA ND ND ND 
1,2-DICHLOROBENZENE NA NA ND ND ND 
1,3-DICHLOROBENZENE NA NA ND ND ND 
1,4-DICHLOROBENZENE NA NA ND ND ND 
DICHLORODIFLUOROMETHANE NA NA ND ND ND 
1,1-DICHLOROETHANE NA NA 30.0 34.0 ND 
1,2-DICHLOROETHANE NA NA 36.0 28.0 ND 
1,1-DICHLOROETHENE NA NA ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA 14.0 ND 
TRANS-1,2-DICHLOROETHENE NA NA NA ND ND 
TOTAL 1,2 DICHLOROETHENE NA NA 30.0 NA NA 
DICHLOROMETHANE NA NA ND TR ND 
1,2-DICHLOROPROPANE NA NA ND ND ND 
ETHYLBENZENE NA NA 600.0 98.0 800.0 
METHYLENE CHLORIDE NA NA ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA NA ND ND ND 
TETRACHLOROETHENE NA NA ND ND ND 
TOLUENE 643.0 3,338 3,000 72.0 320.0 
1,1,1-TRICHLOROETHANE NA NA TR 8.0 ND 
1,1,2-TRICHLOROETHANE NA NA ND ND ND 
TRICHLOROETHENE NA NA TR 12.0 ND 
TRICHLOROFLUOROMETHANE NA NA ND ND ND 
VINYL CHLORIDE NA NA ND ND ND 
TOTAL XYLENES 2,000 5,210 2,870 1,400 1,880 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-29/GRW-3 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 4/2/90 7/17/90 9/4/90 10/4/90 1/25/ 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) (BELO 

BENZENE 280.0 380.0 460.0 490.0 350.0 
BROMODICHLOROMETHANE ND(1.0) ND(5.0) NA ND(2.0) <5.0 
BROMOFORM ND(5.0) ND(25.0) NA ND(IO.O) <5.0 
BROMOMETHANE ND(12.0) ND(59.0) NA ND(24.0) <5.0 
CARBON TETRACHLORIDE ND(1.2) ND(6.0) NA ND(2.4) <5.0 
CHLOROBENZENE ND(2.5) ND(IO.O) ND(2.0) 5.8 X <12.5 
CHLOROETHANE ND(5.2) ND(12.0) NA ND(IO.O) <5.0 
CHLOROFORM ND(1.0) ND(5.0) NA ND(2.0) <5.0 
CHLOROMETHANE ND(3.0) ND(15.0) NA ND(6.0) <5.0 
DIBROMOCHLOROMETHANE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
1,2-DICHLOROBENZENE ND(4.0) ND(20.0) ND(4.0) ND(8.0) <12.5 
1,3-DICHLOROBENZENE ND(4.0) ND(20.0) ND(4.0) ND(8.0) <12.5 
1,4-DICHLOROBENZENE ND(3.0) ND(15.0) ND(3.0) 290.0 <12.5 
1,1-DICHLOROETHANE ND(5.0) ND(25.0) NA ND(IO.O) <5.0 
1,2-DICHLOROETHANE ND (1.0) ND(5.0) NA 4.3 X <5.0 
1,1-DICHLOROETHENE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
CIS-1,2-DICHLOROETHENE 14.0 22.0 NA 17.0 NA 
TRANS-1,2-DICHLOROETHENE ND (2.0) ND(IO.O) NA ND(4.0) NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA <5.0 
1,2-DICHLOROPROPANE ND(1.0) ND (5.0) NA ND(2.0) <5.0 
ETHYLBENZENE 98.0 160.0 450.0 420.0 160.0 
METHYLENE CHLORIDE ND(4.0) ND(20.0) NA ND(8.0) <50.0 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND(7.5) NA ND(3.0) <5.0 
TETRACHLOROETHENE ND(1.0) ND(5.0) NA ND(2.0) <5.0 
TOLUENE ND(2.0) ND(IO.O) 5.2 ND(4.0) <12.5 
1,1,1-TRICHLOROETHANE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
1,1,2-TRICHLOROETHANE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
TRICHLOROETHENE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
TRICHLOROFLUOROMETHANE ND(2.0) ND(IO.O) NA ND(4.0) <12.5 
VINYL CHLORIDE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
TOTAL XYLENES 33.0 57.0 970.0 710.0 80.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-29/RW-3 

SAMPLER GIANT GIANT GIANT 

DATE 10/1/91 1/7/92 4/8/92 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 

BENZENE 89.9 27.0 27.0 
BROMODICHLOROMETHANE ND ND(l.O) ND 
BROMOFORM ND ND ( 1 . 0 ) ND 
BROMOMETHANE ND ND(l.O) ND 
CARBON TETRACHLORIDE ND ND(l.O) ND 
CHLOROBENZENE ND ND(2.5) ND 
CHLOROETHANE ND ND(l.O) ND 
CHLOROFORM 0.4 ND(1.0) ND 
CHLOROMETHANE ND ND(1.0) ND 
DIBROMOCHLOROMETHANE ND ND(l.O) ND 
1,2-DICHLOROBENZENE ND ND(2.5) ND 
1,3-DICHLOROBENZENE ND ND(2.5) ND 
1,4-DICHLOROBENZENE ND ND(2.5) ND 
DICHLORODIFLUOROMETHANE ND ND(l.O) ND 
1,1-DICHLOROETHANE 1.0 ND(l.O) 0.8 
1,2-DICHLOROETHANE ND ND(l.O) 0.5 
1,1-DICHLOROETHENE ND ND (1.0) ND 
TOTAL 1,2-DICHLOROETHENE 1.0 ND(l.O) 0.5 
1,2-DICHLOROPROPANE ND ND(1.0) ND 
ETHYLBENZENE 57.0 17.0 44.0 
METHYLENE CHLORIDE ND ND(IO.O) ND 
1,1,2,2-TETRACHLOROETHANE ND ND(l.O) ND 
TETRACHLOROETHENE ND ND(1.0) ND 
TOLUENE 7.0 ND(2.5) 0.7 
1,1,1-TRICHLOROETHANE ND ND(1.0) ND 
1,1,2-TRICHLOROETHANE ND ND(1.0) ND 
TRICHLOROETHENE ND ND(l.O) ND 
TRICHLOROFLUOROMETHANE ND ND(2.5) ND 
VINYL CHLORIDE ND ND(l.O) ND 
TOTAL XYLENES 11.0 4.0 10.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-30 

SAMPLER GIANT OCD GIANT GIANT GIANT 

DATE 10/17/86 11/21/86 6/1/88 12/7/88 3/14/89 

PARAMETER 

DETECTION LIMIT (BELOW) 5.0 <1.0 <1.0 (BELOW) 

BENZENE ND(1.0) ND ND ND 1.9 
BROMODICHLOROMETHANE ND ( 5.0) ND ND ND ND(<1.0) 
BROMOFORM ND(5.0) ND ND ND ND(<1.0) 
BROMOMETHANE NA ND ND ND ND(1.0) 
CARBON TETRACHLORIDE ND(5.0) ND ND ND ND(<1.0) 
CHLOROBENZENE NA ND ND ND ND(<1.0) 
CHLOROETHANE ND(5.0) ND ND ND ND(1.0) 
CHLOROFORM ND(5.0) ND ND ND ND(<1.0) 
CHLOROMETHANE NA ND ND ND ND(1.0) 
DIBROMOCHLOROMETHANE ND(5.0) ND ND ND ND(<1.0) 
1,2-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
1,3-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
1,4-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
DICHLORODIFLUOROMETHANE NA ND ND ND ND(1.0) 
1,1-DICHLOROETHANE ND(5.0) ND 0.98 0.5 0.08 
1,2-DICHLOROETHANE ND(5.0) ND ND 1.1 0.1 
1,1-DICHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA ND ND ND NA 
TRANS-1,2-DICHLOROETHENE ND ( 5.0) ND 1.0 ND ND(<1.0) 
1,2-DICHLOROPROPANE ND(5.0) ND ND ND ND(<1.0) 
ETHYLBENZENE ND(1.0) ND ND 2.4 3.5 
METHYLENE CHLORIDE ND(5.0) ND ND ND 1.0 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
TETRACHLOROETHENE ND(5.0) TR 0.61 ND ND(<1.0) 
TOLUENE ND(1.0) ND ND ND 5.3 
1,1,1-TRICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
TRICHLOROETHENE ND(5.0) TR 0.52 ND ND(<1.0) 
TRICHLOROFLUOROMETHANE NA ND ND 0.6 ND(<1.0) 
VINYL CHLORIDE ND(5.0) ND ND ND ND(1.0) 
TOTAL XYLENES ND(1.0) 89.0 20.0 13.6 11.6 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

TR 
ND 
NA 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-30 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/13/89 9/13/89 12/13/89 4/3/90 7/18/9 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) <1.0 <1.0 <1.0 

BENZENE ND(<1.0) 0.96 1.1 ND ND 
BROMODICHLOROMETHANE ND(1.0) ND(<1.0) ND ND ND 
BROMOFORM ND(1.0) ND(4.0) ND ND ND 
BROMOMETHANE ND(1.0) ND(2.0) ND ND ND 
CARBON TETRACHLORIDE ND(1.0) ND(<1.0) ND ND ND 
CHLOROBENZENE ND(<1.0) 2.7 ND ND 1.8 
CHLOROETHANE ND (1.0) ND(1.0) ND ND ND 
CHLOROFORM ND(1.0) ND(<1.0) ND ND ND 
CHLOROMETHANE ND(1.0) ND(1.0) ND ND ND 
DIBROMOCHLOROMETHANE ND(1.0) ND(<1.0) ND ND ND 
1,2-DICHLOROBENZENE ND(<1.0) 35.0 ND ND ND 
1,3-DICHLOROBENZENE ND(<1.0) 17.0 ND ND ND 
1,4-DICHLOROBENZENE ND(<1.0) 40.0 ND ND ND 
DICHLORODIFLUOROMETHANE ND(1.0) ND(<1.0) ND ND ND 
1,1-DICHLOROETHANE ND(1.0) 0.88 ND ND 0.67 
1,2-DICHLOROETHANE ND(1.0) 9.6 0.94 ND 0.75 
1,1-DICHLOROETHENE ND(1.0) ND(<1.0) ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA ND 5.6 
TRANS-1,2-DICHLOROETHENE ND(1.0) NA ND ND ND 
TOTAL 1,2-DICHLOROETHENE NA ND(<1.0) NA NA NA 
1,2-DICHLOROPROPANE ND(1.0) ND(<1.0) ND ND ND 
ETHYLBENZENE ND(<1.0) 11.0 ND 2.0 0.55 
METHYLENE CHLORIDE ND(1.0) ND(<1.0) ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.0) ND(<1.0) ND ND ND 
TETRACHLOROETHENE ND (1.0) ND(<1.0) ND ND 0.44 
TOLUENE ND(<1.0) 4.3 0.28 3.1 ND 
1,1,1-TRICHLOROETHANE ND(1.0) ND(<1.0) ND ND ND 
1,1,2-TRICHLOROETHANE ND(1.0) ND(<1.0) ND ND ND 
TRICHLOROETHENE ND(1.0) ND(<1.0) ND ND 0.44 
TRICHLOROFLUOROMETHANE ND(1.0) 0.91 ND ND ND 
VINYL CHLORIDE ND(1.0) ND(<1.0) ND ND ND 
TOTAL XYLENES 4.3 44.0 1.3 ND 2.4 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

in n 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-30 

SAMPLER GIANT GIANT GIANT GIANT GIA1 

DATE 10/8/90 1/22/91 4/2/91 7/2/91 10/1 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBEN ZENE 0.86 X ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE 2.6 ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE 0.18 ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE 1.6 25.9 1.1 ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE 1.2 5.7 ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 3.5 39.9 ND ND ND 

221 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 

miimii i i i i HI 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-30 

SAMPLER GIANT GIANT GIANT 

DATE 1/8/92 4/9/92 7/7/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1 

BENZENE ND ND ND 
BROMODICHLOROMETHANE ND NA ND 
BROMOFORM ND NA ND 
BROMOMETHANE ND NA ND 
CARBON TETRACHLORIDE ND NA ND 
CHLOROBENZENE ND NA ND 
CHLOROETHANE ND NA ND 
CHLOROFORM ND NA ND 
CHLOROMETHANE ND NA ND 
DIBROMOCHLOROMETHANE ND NA ND 
1,2-DICHLOROBENZENE ND ND ND 
1,3-DICHLOROBEN ZENE ND ND ND 
1,4-DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND NA ND 
1,1-DICHLOROETHANE ND NA ND 
1,2-DICHLOROETHANE ND NA ND 
1,1-DICHLOROETHENE ND NA ND 
TOTAL 1,2-DICHLOROETHENE ND NA ND 
1,2-DICHLOROPROPANE ND NA ND 
ETHYLBENZENE ND ND ND 
METHYLENE CHLORIDE ND NA ND 
1,1,2,2-TETRACHLOROETHANE ND NA ND 
TETRACHLOROETHENE ND NA ND 
TOLUENE ND ND ND 
1,1,1-TRICHLOROETHANE ND NA ND 
1,1,2-TRICHLOROETHANE ND NA ND 
TRICHLOROETHENE ND NA ND 
TRICHLOROFLUOROMETHANE ND NA ND 
VINYL CHLORIDE ND NA ND 
TOTAL XYLENES ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-31 

SAMPLER GIANT OCD GIANT EID** GIANT 

DATE 10/17/86 11/21/86 4/20/88 4/20/88 6/2/8J 

PARAMETER 

DETECTION LIMIT (BELOW) 1.0 <1.0 0.5 <1.0 

BENZENE 4.0 ND ND ND ND 
BROMODICHLOROETHANE ND(5.0) 10.0 ND ND ND 
BROMOFORM ND(5.0) ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE ND(5.0) ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE ND(5.0) ND ND ND ND 
CHLOROFORM ND(5.0) ND ND TR ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE ND(5.0) ND 0.76 ND ND 
1,2-DICHLOROBEN ZENE NA ND ND ND ND 
1,3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA ND ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1,1-DICHLOROETHANE 11.0 22.0 4.8 3.5 4.6 
1,2-DICHLOROETHANE ND(5.0) TR ND ND ND 
1,1-DICHLOROETHENE ND(5.0) ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA 23.0 ND 29.0 ND 
TRANS-1,2-DICHLOROETHENE 21.0 ND 58.0 ND 53.0 
DICHLOROMETHANE NA ND NA ND 
1,2-DICHLOROPROPANE NA TR ND ND ND 
ETHYLBENZENE ND(1.0) ND ND ND ND 
METHYLENE CHLORIDE 7.0 ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND 
TETRACHLOROETHENE 11.0 16.0 ND 8.3 5.0 
TOLUENE 6.0 ND ND ND ND 
1,1,1-TRICHLOROETHANE 7.3 12.0 2.9 0.8 1.8 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND ND 
TRICHLOROETHENE ND(5.0) 12.0 7.3 5.4 7.6 
TRICHLOROFLUOROMETHANE NA ND ND 0.7 ND 
VINYL CHLORIDE ND(5.0) ND ND ND ND 
TOTAL XYLENES 14.0 ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb), 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-31 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

GIANT 

8/25/88 

<1.0 

EID** 

8/25/88 

0.5 

TR 
ND 
NA 
** 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

GIANT 

12/07/88 

<1.0 

GIANT 

3/15/89 

(BELOW) 

GIANT 

6/13/89 

(BELOW) 

BENZENE ND ND ND 12.6 ND ( 0. 2) 
BROMODICHLOROMETHANE ND ND ND ND(<1 .0) ND ( 1 0) 
BROMOFORM ND ND ND ND(<1 .0) ND 1. 0) 
BROMOMETHANE ND ND ND ND(1. 0) ND ( 1. 0) 
CARBON TETRACHLORIDE ND ND ND ND(<1 .0) ND ( 1. 0) 
CHLOROBENZENE ND ND ND ND(<1 .0) ND 0 2) 
CHLOROETHANE ND ND ND ND(1. 0) ND 1 0) 
CHLOROFORM ND ND ND ND(<1 .0) l.S 
CHLOROMETHANE ND ND ND ND(1. 0) ND ( 1. 0) 
DIBROMOCHLOROMETHANE ND ND ND ND(<1 .0) ND 1. 0) 
1,2-DICHLOROBENZENE ND ND ND ND(<1 .0) ND ( 0. 2) 
1,3-DICHLOROBENZENE ND ND ND ND(<1 .0) ND 0 2) 
1,4-DICHLOROBENZENE ND ND ND ND(<1 .0) ND 0 2) 
DICHLORODIFLUOROMETHANE ND ND ND ND(1. 0) ND 1 0) 
1,1-DICHLOROETHANE ND ND 0.9 0.18 5.' 
1,2-DICHLOROETHANE 1.8 0.6 0.8 0.84 ND 1 0) 
1,1-DICHLOROETHENE ND ND ND ND(<1 .0) ND 1 0) 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND 4.5 ND(<1 .0) ND 1 0) 
TOTAL 1,2-DICHLOROETHENE ND NA NA NA NA 
1,2-DICHLOROPROPANE ND ND ND ND(<1 .0) ND 1 .0) 
ETHYLBENZENE ND ND ND 16.3 ND 0 .2) 
METHYLENE CHLORIDE ND ND 0.3 3.2 ND [1 .0) 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1 .0) ND 1 .0) 
TETRACHLOROETHENE 0.3 TR 3.9 0.17 17 .2 
TOLUENE ND ND ND 3.3 ND (0 .2) 
1,1,1-TRICHLOROETHANE ND ND 0.7 ND(<1 .0) l.< 
1,1,2-TRICHLOROETHANE ND ND 1.1 ND(<1 .0) ND (1 .0) 
TRICHLOROETHENE ND ND ND ND(<1 .0) 10 .8 
TRICHLOROFLUOROMETHANE ND ND ND ND(<1 .0) ND (1 .0) 
VINYL CHLORIDE ND ND ND ND(1. 0) ND (1 .0) 
TOTAL XYLENES ND ND ND 18.3 ND 0 .2) 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-31 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/13/89 12/13/89 4/4/89 7/18/90 10/8/90 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 (BELOW) <1.0 

BENZENE 0.38 ND 0.98 ND(2.0) ND 
BROMODICHLOROMETHANE ND(<1.0) ND ND ND(1.0) ND 
BROMOFORM ND(2.0) ND ND ND(5.0) ND 
BROMOMETHANE ND(1.0) ND ND ND(12.0) ND 
CARBON TETRACHLORIDE ND(<1.0) ND ND ND(1.2) ND 
CHLOROBENZENE ND(<1.0) ND ND ND(2.0) 0.34 X 
CHLOROETHANE ND(<1.0) ND ND ND(5.2 ) ND 
CHLOROFORM ND(<1.0) ND ND ND(1.0) ND 
CHLOROMETHANE ND(<1.0) ND ND ND(3.0) ND 
DIBROMOCHLOROMETHANE ND(<1.0) ND ND ND(2.0) ND 
1,2-DICHLOROBENZENE ND(<1.0) ND ND ND(4.0) 1.2 X 
1,3-DICHLOROBENZENE ND(<1.0) ND ND ND(4.0) 1.8 X 
1,4-DICHLOROBENZENE ND(<1.0) ND ND ND(3.0) 1.5 X 
DICHLORODIFLUOROMETHANE ND(<1.0) NA NA NA NA 
1,1-DICHLOROETHANE 2.8 3.4 ND 5.5 ND 
1,2-DICHLOROETHANE 1.8 2.0 1.0 ND(1.0) ND 
1,1-DICHLOROETHENE ND(<1.0) ND ND ND(2.0) ND 
CIS-1,2-DICHLOROETHENE NA NA 6.2 81.0 13.0 
TRANS-1,2-DICHLOROETHENE NA 44.0 ND ND(2.0) ND 
TOTAL 1,2-DICHLOROETHENE 23.0 NA NA NA NA 
1,2-DICHLOROPROPANE ND(<1.0) ND ND ND(1.0) ND 
ETHYLBENZENE ND(<1.0) ND ND ND(2.0) ND 
METHYLENE CHLORIDE 0.71 1.1 ND ND(4.0) ND 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND ND ND(1.5) ND 
TETRACHLOROETHENE 4.7 12.0 0.64 12.0 2.8 
TOLUENE ND(<1.0) ND ND ND(2.0) 0.98 
1,1,1-TRICHLOROETHANE 0.65 1.4 ND 15.0 ND 
1,1,2-TRICHLOROETHANE ND(<1.0) ND ND ND(2.0) ND 
TRICHLOROETHENE ND(<1.0) 7.9 0.86 34.0 0.47 
TRICHLOROFLUOROMETHANE 3.6 ND ND ND(2.0) ND 
VINYL CHLORIDE ND(<1.0) ND ND ND(2.0) ND 
TOTAL XYLENES ND(<1.0) ND 6.0 ND(2.0) 0.45 X 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-31 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/23/91 4/2/91 7/3/91 10/1/91 1/8/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1. 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE 90.0 ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND 2.4 0.2 ND 
1,2-DICHLOROETHANE ND ND ND ND 0.2 
1,1-DICHLOROETHENE ND ND 0.2 ND ND 
TOTAL 1,2-DICHLOROETENE 2.1 0.66 57.0 2.7 2.7 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 0.5 ND 6.0 0.5 0.3 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND 0.5 ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE 0.4 ND 4.2 ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-31 

SAMPLER GIANT GIANT 

DATE 4/10/92 7/7/92 

PARAMETER 

DETECTION LIMIT <1.0 <1 

BENZENE ND ND 
BROMODICHLOROMETHANE NA ND 
BROMOFORM NA ND 
BROMOMETHANE NA ND 
CARBON TETRACHLORIDE NA ND 
CHLOROBENZENE NA ND 
CHLOROETHANE NA ND 
CHLOROFORM NA ND 
CHLOROMETHANE NA ND 
DIBROMOCHLOROMETHANE NA ND 
1,2-DICHLOROBENZENE ND ND 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE ND ND 
DICHLORODIFLUOROMETHANE NA ND 
1,1-DICHLOROETHANE NA ND 
1,2-DICHLOROETHANE NA ND 
1,1-DICHLOROETHENE NA ND 
TOTAL 1,2-DICHLOROETHENE NA ND 
1,2-DICHLOROPROPANE NA ND 
ETHYLBENZENE ND ND 
METHYLENE CHLORIDE NA ND 
1,1,2,2-TETRACHLOROETHANE NA ND 
TETRACHLOROETHENE NA ND 
TOLUENE ND ND 
1,1,1-TRICHLOROETHANE NA ND 
1,1,2-TRICHLOROETHANE NA ND 
TRICHLOROETHENE NA ND 
TRICHLOROFLUOROMETHANE NA ND 
VINYL CHLORIDE NA ND 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-32 

SAMPLER EID GIANT GIANT GIANT EID* 

DATE 8/5/87 10/7/87 11/12/87 4/20/88 4/20/8 

PARAMETER 

DETECTION LIMIT 1.0 <1.0 (BELOW) <1.0 0.5 

BENZENE ND ND ND(<1.0) ND ND 
BROMODICHLOROMETHANE ND ND ND(<1.0) ND ND 
BROMOFORM ND ND ND(<1.0) ND ND 
BROMOMETHANE ND ND ND(<1.0) ND ND 
CARBON TETRACHLORIDE ND ND ND(<1.0) ND ND 
CHLOROBENZENE ND ND ND(<1.0) ND ND 
CHLOROETHANE ND ND ND(<1.0) ND ND 
CHLOROFORM ND ND 11.0 1.1 0.9 
CHLOROMETHANE ND ND ND(<1.0) ND ND 
DIBROMOCHLOROMETHANE ND ND ND(<1.0) ND ND 
1,2-DICHLOROBENZENE ND ND ND(<1.0) ND ND 
1,3-DICHLOROBENZENE ND ND ND(<1.0) ND ND 
1,4-DICHLOROBENZENE ND ND ND(<1.0) ND ND 
DICHLORODIFLUOROMETHANE ND ND ND(<1.0) ND ND 
1,1-DICHLOROETHANE 3.0 10.4 10.7 5.7 8.5 
1,2-DICHLOROETHANE ND ND ND(<1.0) ND ND 
1,1-DICHLOROETHENE ND ND 106.0 ND ND 
CIS-1,2-DICHLOROETHENE 79.0 NA NA NA 88.0 
TRANS-1,2-DICHLOROETHENE ND 35.0 ND(<1.0) 160.0 ND 
1,2-DICHLOROPROPANE ND 0.5 ND(<1.0) ND ND 
ETHYLBENZENE ND ND ND(<1.0) ND ND 
METHYLENE CHLORIDE ND ND ND(2.0) ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND(<1.0) ND ND 
TETRACHLOROETHENE 19.0 16.6 15.3 17.0 18.0 
TOLUENE ND ND ND(1.0) ND ND 
1,1,1-TRICHLOROETHANE 3.0 3.3 2.3 1.9 1.0 
1,1,2-TRICHLOROETHANE ND ND ND(<1.0) ND ND 
TRICHLOROETHENE 17.0 13.4 11.4 16.0 14.0 
TRICHLOROFLUOROMETHANE ND ND ND(2.0) ND 2.0 
VINYL CHLORIDE ND ND ND(<1.0) ND ND 
TOTAL XYLENES ND ND ND(<1.0) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-32 

SAMPLER GIANT EID** GIANT GIANT GIANT 

DATE 8/24/88 8/24/88 11/8/88 3/14/89 6/13/89 

PARAMETER 

DETECTION LIMIT (BELOW) 0.5 (BELOW) (BELOW) (BELOW) 

BENZENE ND(5.0) ND ND(<1.0) 0.81 ND(<1.0) 
BROMODICHLOROMETHANE ND(2.0) ND NA ND ND(1.0) 
BROMOFORM ND(2.0) ND ND(3.0) ND ND(l.O) 
BROMOMETHANE ND(2.0) ND ND(12.0) ND(1.0) ND (1.0) 
CARBON TETRACHLORIDE ND(2.0) ND ND(1.0) ND ND(1.0) 
CHLOROBENZENE ND(5.0) ND ND(<1.0) ND ND(<1.0) 
CHLOROETHANE ND(2.0) ND ND(5.0) ND(1.0) ND(1.0) 
CHLOROFORM ND(2.0) 3.9 8.2 0.4 3.0 
CHLOROMETHANE ND(2.0) ND ND(3.0) ND (1.0) ND(1.0) 
DIBROMOCHLOROMETHANE ND(2.0) ND ND(2.0) ND(<1.0) ND(1.0) 
1,2-DICHLOROBENZENE ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 
1,3-DICHLOROBENZENE ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 
1,4-DICHLOROBENZENE ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 
DICHLORODIFLUOROMETHANE ND(2.0) ND NA ND(1.0) ND(1.0) 
1,1-DICHLOROETHANE 6.0 3.6 5.8 3.1 3.9 
1,2-DICHLOROETHANE ND(2.0) ND ND(<1.0) ND(<1.0) ND (1.0) 
1,1-DICHLOROETHENE ND(2.0) ND ND(1.0) ND(<1.0) ND(1.0) 
CIS-1,2-DICHLOROETHENE NA 97.0 NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND 120.0 ND(<1.0) ND(1.0) 
TOTAL 1,2-DICHLOROETHENE 100.0 NA NA NA NA 
DICHLOROMETHANE NA TR NA NA NA 
1,2-DICHLOROPROPANE ND(2.0) ND ND(1.0) ND(<1.0) ND(1.0) 
ETHYLBENZENE ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 
METHYLENE CHLORIDE ND(20.0) ND ND(3.0) 10.8 ND(1.0) 
1,1,2,2-TETRACHLOROETHANE ND(2.0) ND ND(1.2) ND(<1.0) ND(1.0) 
TETRACHLOROETHENE 9.0 24.0 20.0 11.7 17.3 
TOLUENE ND(5.0) ND ND(<1.0) 1.1 ND(<1.0) 
1,1,1-TRICHLOROETHANE ND(2.0) 4.5 6.6 0.78 1.5 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND(<1.0) ND(<1.0) ND(1.0) 
TRICHLOROETHENE 8.0 16.0 13.0 8.1 12.2 
TRICHLOROFLUOROMETHANE ND(20.0) 0.8 ND(1.0) ND(<1.0) ND(1.0) 
VINYL CHLORIDE ND(2.0) ND ND{2.0) ND(1.0) ND(1.0) 
TOTAL XYLENES ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-32 

SAMPLER GIANT GIANT OCD GIANT GIAN' 

DATE 12/11/89 12/18/89 4/9/90 6/18/90 12/1 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 1.0 (BELOW) <1.0 

BENZENE 96.0 ND ND ND(5.0) ND 
BROMODICHLOROMETHANE ND ND ND ND(2.5) ND 
BROMOFORM ND ND ND ND(13.0) ND 
BROMOMETHANE ND ND ND ND(30.0) ND 
CARBON TETRACHLORIDE ND ND ND ND(3.0) ND 
CHLOROBENZENE ND ND ND ND(5.0) ND 
CHLOROETHANE ND ND ND ND(13.0) ND 
CHLOROFORM ND ND ND ND(2.5) ND 
CHLOROMETHANE ND ND ND ND(7.5) ND 
DIBROMOCHLOROMETHANE ND ND ND ND(5.0) ND 
1,2-DICHLOROBENZENE ND ND ND ND(IO.O) ND 
1,3-DICHLOROBENZENE ND ND ND ND(IO.O) ND 
1,4-DICHLOROBENZENE ND ND ND ND(7.5) ND 
1,1-DICHLOROETHANE 3.0 2.8 1.5 ND(13.0) ND 
1,2-DICHLOROETHANE ND ND ND ND(2.5) ND 
1,1-DICHLOROETHENE ND ND ND ND(5.0) 1.6 
CIS-1,2-DICHLOROETHENE NA NA 88.3 160.0 NA 
TRANS-1,2-DICHLOROETHENE 140.0 160.0 ND ND(5.0) NA 
1,2-DICHLOROPROPANE ND ND ND ND(2.5) 49.0 
ETHYLBENZENE ND ND ND ND(5.0) ND 
METHYLENE CHLORIDE 1.2 1.1 ND 10.0 ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(3.8) ND 
TETRACHLOROETHENE 17.0 22.0 15.0 23.0 5.2 
TOLUENE ND ND ND ND(5.0) ND 
1,1,1-TRICHLOROETHANE 1.3 1.5 ND ND(5.0) ND 
1,1,2-TRICHLOROETHANE ND ND ND ND(5.0) ND 
TRICHLOROETHENE 10.0 12.0 10.9 17.0 2.5 
TRICHLOROFLUOROMETHANE ND 1.1 ND ND(5.0) 0.3 
VINYL CHLORIDE ND ND ND ND(5.0) ND 
TOTAL XYLENES ND ND ND ND(5.0) ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppp) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-32 

SAMPLER GIANT 

DATE 7/15/92 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 3 . 7 
1.2- DICHLOROETHANE ND 
1,1-DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE 100.0 
1, 2-DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 5.6 
TOLUENE ND 

1.1.1- TRICHLOROETHANE 0.3 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 4.2 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-33 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/9/87 10/7/87 12/7/89 3/15/89 6/13/89 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 764.0 503.0 130.0 0.3 32 .6 
BROMODICHLOROMETHANE ND ND(2.0) ND(<1.0) ND(<1.0) ND [1.0) 
BROMOFORM ND ND(4.5) ND(<1.0) ND(<1.0) ND 1.0) 
BROMOMETHANE ND ND(3.0) ND(1.2) ND(1.0) ND 1.0) 
CARBON TETRACHLORIDE ND ND(4.0) ND(<1.0) ND(<1.0) ND 1.0) 
CHLOROBENZENE ND ND(8.0) ND(3.0) ND(<1.0) ND (<1.0) 
CHLOROETHANE 0.4 ND(50.0) ND(<1.0) ND(l.O) ND 1.0) 
CHLOROFORM ND ND(2.5) ND(<1.0) ND(<1.0) ND 1.0) 
CHLOROMETHANE ND ND(1.0) ND(<1.0) ND(1.0) ND (1.0) 
DIBROMOCHLOROMETHANE ND ND(3.5) ND(<1.0) ND(<1.0) ND (1.0) 
1,2-DICHLOROBENZENE 1.1 ND(20.0) ND(4.0) ND(<1.0) ND (<1.0) 
1,3-DICHLOROBENZENE ND ND(20.0) ND(4.0) ND(<1.0) ND (<1.0) 
1,4-DICHLOROBENZENE ND ND(30.0) ND(3.0) ND(<1.0) ND ;<i .O) 
DICHLORODIFLUOROMETHANE ND ND{2.0) ND(<1.0) ND(1.0) ND (1.0) 
1,1-DICHLOROETHANE 1.0 ND(2.5) 0.5 1.4 ND (1.0) 
1,2-DICHLOROETHANE 22.8 ND(3.5) 4.3 0.33 1.1 
1,1-DICHLOROETHENE ND ND(3.5) ND(<1.0) ND(<1.0) ND (1.0) 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE 3.4 ND(4.5) 1.7 ND(<1.0) ND (1.0) 
1,2-DICHLOROPROPANE ND ND(1.5) ND(<1.0) ND(<1.0) ND (1.0) 
ETHYLBENZENE 1120.0 370.0 80.0 ND(<1.0) 76 .0 
METHYLENE CHLORIDE ND ND(1.0) ND(<1.0) 5.8 ND (1.0) 
1,1,2,2-TETRACHLOROETHANE ND ND(1.5) ND(<1.0) ND(<1.0) ND ;i.o) 
TETRACHLOROETHENE 0.4 ND(1.5) 0.7 1.4 ND (1.0) 
TOLUENE 188.0 136.0 9.9 ND(<1.0) 11 .3 
1,1,1-TRICHLOROETHANE ND ND(1.5) ND(<1.0) 0.32 ND (1.0) 
1,1,2-TRICHLOROETHANE ND ND(1.5) ND(<1.0) ND(<1.0) ND (1.0) 
TRICHLOROETHENE 0.4 37.0 0.5 1.1 ND (1.0) 
TRICHLOROFLUOROMETHANE ND ND(3.5) 0.8 ND(<1.0) ND (1.0) 
VINYL CHLORIDE ND ND(2.5) ND(<1.0) ND(l.O) ND (1.0) 
TOTAL XYLENES 1393.0 1332.0 172.0 ND(<1.0) 74 .1 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

TR 
ND 
NA 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER(ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-33 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/12/89 12/13/89 4/4/90 7/18/90 10/8/90 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) <1.0 <1.0 (BELOW) 

BENZENE ND(<1.0) 73.0 ND ND 4.6 
BROMODICHLOROMETHANE ND(<1.0) ND(<1.0) ND ND ND(1.0) 
BROMOFORM ND(IO.O) ND(<1.0) ND ND ND(5.0) 
BROMOMETHANE ND(5.0) ND(1.2) ND ND ND(12.0) 
CARBON TETRACHLORIDE ND(1.0) ND(<1.0) ND ND ND(1.2) 
CHLOROBENZENE ND(<1.0) ND(5.0) ND 2.5 11.0 
CHLOROETHANE ND(2.5) ND(<1.0) ND ND ND(5.2) 
CHLOROFORM ND(<1.0) ND(<1.0) ND ND ND(1.0) 
CHLOROMETHANE ND(2.5) ND(<1.0) ND ND ND(3.0) 
DIBROMOCHLOROMETHANE ND(1.0) ND(<1.0) ND ND ND(2.0) 
1,2-DICHLOROBENZENE ND(1.0) ND(IO.O) ND ND ND ( 4. 0) 
1,3-DICHLOROBENZENE ND ( 2 . 0) ND(IO.O) ND ND 61.0 X 
1,4-DICHLOROBENZENE ND(1.0) ND(7.5) ND 12.0 68.0 
1,1-DICHLOROETHANE ND(<1.0) ND(<1.0) 1.3 ND ND(5.0) 
1,2-DICHLOROETHANE 0.97 4.0 0.21 0.28 ND (1.0) 
1,1-DICHLOROETHENE ND(<1.0) ND(<1.0) ND ND ND(2.0) 
CIS-1,2-DICHLOROETHENE NA NA 12.0 4.9 38.0 
TRANS-1,2-DICHLOROETHENE NA 1.1 ND ND ND(2.0) 
TOTAL 1,2-DICHLOROETHENE 2.5 NA NA ND NA 
1,2-DICHLOROPROPANE ND(<1.0) ND(<1.0) ND ND ND(1.0) 
ETHYLBENZENE 7.9 120.0 ND 3.7 220.0 
METHYLENE CHLORIDE ND(2.0) ND(<1.0) ND ND ND(4.0) 
1,1,2,2-TETRACHLOROETHANE ND(1.0) ND(<1.0) ND ND ND(1.5 ) 
TETRACHLOROETHENE ND(<1.0) ND(<1.0) 2.5 0.6 ND(1.0) 
TOLUENE ND(1.5) ND(5.0) ND 0.35 8.3 
1,11-TRICHLOROETHANE ND(1.0) ND(<1.0) 0.24 ND ND (2.0) 
1,1,2-TRICHLOROETHANE ND (1.0) ND(<1.0) ND ND ND(2.0) 
TRICHLOROETHENE ND(1.0) ND(<1.0) 1.1 3.2 ND(2.0) 
TRICHLOROFLUOROMETHANE ND(<1.0) ND(<1.0) ND 0.28 ND(2.0) 
VINYL CHLORIDE ND(1.0) ND(<1.0) ND ND ND(2.0) 
TOTAL XYLENES 17.0 170.0 ND 6.6 310.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-36/GRW-10 

SAMPLER OCD GIANT 

DATE 6/8/88 9/4/90 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 

BENZENE 15.0 2.2 
BROMODICHLOROMETHANE ND(<1. 0) ND 
BROMOFORM ND(<1. 0) ND 
BROMOMETHANE ND(<1. 0) ND 
CARBON TETRACHLORIDE ND(<1. 0) ND 
CHLOROBENZENE ND(<1. 0) ND 
CHLOROETHANE ND(<1. 0) ND 
CHLOROFORM ND(<1. 0) ND 
CHLOROMETHANE ND(<1. 0) ND 
DIBROMOCHLOROMETHANE ND(<1. 0) ND 
1,2-DICHLOROBENZENE ND(<1. 0) ND 
1,3-DICHLOROBENZENE ND(<1. 0) ND 
1,4-DICHLOROBENZENE ND(<1. 0) ND 
1,1-DICHLOROETHANE 9.6 ND 
1,2-DICHLOROETHANE 3.5 ND 
1,1-DICHLOROETHENE ND(<1. 0) ND 
CIS-1,2-DICHLOROETHENE 80.0 ND 
TRANS-1,2-DICHLOROETHENE ND(<1. 0) ND 
DICHLOROMETHANE 6.3 ND 
1,2-DICHLOROPROPANE ND(<1. 0) ND 
ETHYLBENZENE TR(12. 5) 5.3 
METHYLENE CHLORIDE ND(<1. 0) ND 
1,1,2,2-TETRACHLOROETHANE ND(<1. 0) ND 
TETRACHLOROETHENE 17.0 ND 
TOLUENE ND(12 . 5) 0.33 X 
1,1,1-TRICHLOROETHANE 10.0 ND 
1,1,2-TRICHLOROETHANE ND(<1. 0) ND 
TRICHLOROETHENE 10.0 ND 
TRICHLOROFLUOROMETHANE ND(<1. 0) ND 
VINYL CHLORIDE ND(<1. 0) ND 
TOTAL XYLENES 12.5 19.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb> 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-37/GRW-5 

SAMPLER OCD GIANT 

DATE 6/8/88 9/4/90 

PARAMETER 

DETECTION LIMIT 0.5 (BELOW) 

BENZENE 68.0 140.0 
BROMODICHLOROMETHANE ND NA 
BROMOFORM ND NA 
BROMOMETHANE ND NA 
CARBON TETRACHLORIDE ND NA 
CHLOROBENZENE ND ND(2.0) 
CHLOROETHANE ND NA 
CHLOROFORM ND NA 
CHLOROMETHANE ND NA 
DIBROMOCHLOROMETHANE ND NA 
1.2- DICHLOROBENZENE ND ND(4.0) 
1.3- DICHLOROBENZENE ND ND(4.0) 
1.4- DICHLOROBENZENE ND ND(3.0) 
DICHLORODIFLUOROMETHANE ND NA 
1.1- DICHLOROETHANE 2.5 NA 
1.2- DICHLOROETHANE 4.0 NA 
1.1- DICHLOROETHENE ND NA 
CIS-1,2-DICHLOROETHENE 7.0 NA 
TRANS-1,2-DICHLOROETHENE ND NA 
DICHLOROMETHANE 1.7 NA 
1.2- DICHLOROPROPANE ND NA 
ETHYLBENZENE 61.0 120.0 
METHYLENE CHLORIDE ND NA 
1,1,2,2-TETRACHLOROETHANE ND NA 
TETRACHLOROETHENE 2.3 NA 
TOLUENE 2.0 ND(2.0) 

1.1.1- TRICHLOROETHANE 1.5 NA 
1.1.2- TRICHLOROETHANE ND NA 
TRICHLOROETHENE 2.4 NA 
TRICHLOROFLUOROMETHANE ND NA 
VINYL CHLORIDE ND NA 
TOTAL XYLENES 43.0 14.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-38/GRW-1 

SAMPLER OCD GIANT 

DATE 6/8/88 9/4/90 

PARAMETER 

DETECTION LIMIT 0.5 <1 

BENZENE ND ND 
BROMODICHLOROMETHANE ND NA 
BROMOFORM ND NA 
BROMOMETHANE ND NA 
CARBON TETRACHLORIDE ND NA 
CHLOROBENZENE ND ND 
CHLOROETHANE ND NA 
CHLOROFORM ND NA 
CHLOROMETHANE ND NA 
DIBROMOCHLOROMETHANE ND NA 
1,2-DICHLOROBENZENE ND ND 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE ND ND 
DICHLORODIFLUOROMETHANE ND NA 
1,1-DICHLOROETHANE ND NA 
1,2-DICHLOROETHANE ND NA 
1,1-DICHLOROETHENE ND NA 
CIS-1,2-DICHLOROETHENE ND NA 
TRANS-1,2-DICHLOROETHENE ND NA 
1,2 DICHLOROPROPANE ND NA 
ETHYLBENZENE ND ND 
METHYLENE CHLORIDE ND NA 
1,1,2,2-TETRACHLOROETHANE ND NA 
TETRACHLOROETHENE ND NA 
TOLUENE ND ND 
1,1,1-TRICHLOROETHANE ND NA 
1,1,2-TRICHLOROETHANE ND NA 
TRICHLOROETHENE ND NA 
TRICHLOROFLUOROMETHANE ND NA 
VINYL CHLORIDE ND NA 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-40 

SAMPLER OCD 

DATE 6/8/88 

PARAMETER 

DETECTION LIMIT 0.5 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 1.8 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE ND 

1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-41 

SAMPLER OCD 

DATE 6/8/88 

PARAMETER 

DETECTION LIMIT 5.0 

BENZENE 25.0 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 474.0 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE 16.0 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES 224.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODI CHLOROME THANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 

1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MONITOR WELL GBR-42/GRW-2 

GIANT GIANT 

9/7/89 9/4/90 

(BELOW) <1.0 

0.26 ND 
ND(<1 .0) NA 
ND(2. 0) NA 
ND(1. 0) NA 
ND(<1 .0) NA 
ND(<1 .0) ND 
ND(<1 .0) NA 
ND(<1 .0) NA 
ND(<1 .0) NA 
ND(<1 .0) NA 
ND(<1 .0) ND 
ND(<1 .0) ND 
ND(<1 .0) ND 
NA NA 
ND(<1 .0) NA 
0.36 NA 
ND(<1 .0) NA 
NA NA 
NA NA 
ND(<1 .0) NA 
ND(<1 .0) NA 
1.6 ND 
ND(<1 .0) NA 
ND(<1 .0) NA 
ND(<1 .0) NA 
ND(<1 .0) ND 
ND(<1 .0) NA 
ND(<1 .0) NA 
ND(<1 .0) NA 
1.4 NA 
ND(<1 .0) NA 
0.23 ND 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-43/GRW-4 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/7/89 4/2/90 7/17/90 9/4/90 10/4/90 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 950.0 440.0 120.0 450.0 770.0 
BROMODICHLOROMETHANE ND(IO.O) ND(2.0) ND(2.5) NA ND(5.0) 
BROMOFORM ND(200.0) ND(IO.O) ND(12.0) NA ND(25.0) 
BROMOMETHANE ND(100.0) ND(24.0) ND(30.0) NA ND(59.0) 
CARBON TETRACHLORIDE ND(20.0) ND(2.4) ND(3.0) NA ND(6.0) 
CHLOROBENZENE ND(10.0) ND(4.0) ND(2.0) ND(2.0) ND(10.0) 
CHLOROETHANE ND(50.0) ND(IO.O) ND(13.0) NA ND(26.0) 
CHLOROFORM ND(IO.O) ND(2.0) ND(2.5) NA ND(5.0) 
CHLOROMETHANE ND(50.0) ND(6.0) ND(7.5) NA ND(15.0) 
DIBROMOCHLOROMETHANE ND(20.0) ND(4.0) ND(5.0) NA ND(IO.O) 
1,2-DICHLOROBENZENE ND(20.0) ND(8.0) ND(4.0) ND(4.0) ND(20.0) 
1,3-DICHLOROBENZENE ND(40.0) ND(8.0) ND(4.0) ND(4.0) ND(20.0) 
1,4-DICHLOROBENZENE ND(20.0) ND(6.0) ND(3.0) ND(3.0) ND(15.0) 
1,1-DICHLOROETHANE ND(IO.O) ND(IO.O) 13.0 NA ND(25.0) 
1,2-DICHLOROETHANE ND(IO.O) ND(2.0) 5.2 NA 6.1 X 
1,1-DICHLOROETHENE ND(IO.O) ND(4.0) ND(5.0) NA ND(IO.O) 
CIS-1,2-DICHLOROETHENE NA 21.0 46.0 NA 25.0 X 
TRANS-1,2-DICHLOROETHENE NA ND (4.0 ) ND(5.0) NA ND(IO.O) 
TOTAL 1,2-DICHLOROETHENE 28. O NA NA NA NA 
1,2-DICHLOROPROPANE ND(IO.O) ND(2.0) ND(2.5) NA ND(5.0) 
ETHYLBENZENE 200.0 65.0 24.0 150.0 160.0 
METHYLENE CHLORIDE ND(40.0) ND(8.0) ND(IO.O) NA 22.0 X 
1,1,2,2-TETRACHLOROETHANE ND(20.0) ND(3.0) ND(3.8) NA ND(7.5) 
TETRACHLOROETHENE ND(IO.O) ND(2.0) ND(2.5) NA ND(5.0) 
TOLUENE ND(30.0) ND(4.0) ND(2.0) 5.2 ND(IO.O) 
1,1,1-TRICHLOROETHANE 71.0 ND(4.0) ND(5.0) NA ND(IO.O) 
1,1,2-TRICHLOROETHANE ND(20.0) ND(4.0) ND(5.0) NA ND(IO.O) 
TRICHLOROETHENE ND(20.0) 8.6 10.0 NA ND(IO.O) 
TRICHLOROFLUOROMETHANE ND(IO.O) ND{4.0) ND(5.0) NA 11.0 X 
VINYL CHLORIDE ND(20.0) ND(4.0) ND(5.0) NA ND(IO.O) 
TOTAL XYLENES 200.0 ND(4.0) 8.5 970.0 ND(IO.O) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-43/GRW-4 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/24/91 4/8/91 10/1/91 1/7/92 4/8/92 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) <1.0 <1.C 

BENZENE 600.0 1700.0 570.0 22.0 ND 
BROMODICHLOROMETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
BROMOFORM ND(20.0) ND(40.0) ND(1.0) ND ND 
BROMOMETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
CARBON TETRACHLORIDE ND(20.0) ND(40.0) ND(1.0) ND ND 
CHLOROBENZENE ND(50.0) ND(100.0) ND(2.5) ND ND 
CHLOROETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
CHLOROFORM ND(20.0) ND(40.0) 3.0 ND ND 
CHLOROMETHANE ND(20.0) ND(40.0) ND (1.0) ND ND 
DIBROMOCHLOROMETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
1,2-DICHLOROBENZENE ND(50.0) ND(100.0) ND(2.5) ND ND 
1,3-DICHLOROBENZENE ND(50.0) ND(100.0) ND(2.5) ND ND 
1,4-DICHLOROBENZENE ND(50.0) ND(100.0) ND(2.5) ND ND 
DICHLORODIFLUOROMETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
1,1-DICHLOROETHANE ND(20.0) ND(40.0) 2.0 0.4 1.6 
1,2-DICHLOROETHANE ND(20.0) ND(40.0) ND(1.0) 0.9 1.0 
1,1-DICHLOROETHENE ND(20.0) ND(40.0) ND(1.0) ND ND 
TOTAL 1,2-DICHLOROETHENE ND(20.0) ND(40.0) 3.0 1.2 
1,2-DICHLOROPROPANE ND(20.0) ND(40.0) ND(1.0) ND ND 
ETHYLBENZENE 150.0 450.0 49.0 2.3 ND 
METHYLENE CHLORIDE ND(200.0) ND(400.0) ND(10.0) ND ND 
1,1,2,2-TETRACHLOROETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
TETRACHLOROETHENE ND(20.0) ND(40.0) 2.0 0.3 ND 
TOLUENE ND(50.0) ND(100.0) 3.0 ND ND 
1,1,1-TRICHLOROETHANE ND(20.0) ND(40.0) 2.0 ND ND 
1,1,2-TRICHLOROETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
TRICHLOROETHENE ND(20.0) ND(40.0) 3.0 0.4 0.4 
TRICHLOROFLUOROMETHANE ND(50.0) ND(100.0) ND(2.5) ND ND 
VINYL CHLORIDE ND(20.0) ND(40.0) ND(1.0) ND ND 
TOTAL XYLENES ND(50.0) 690.0 30.0 1.3 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-44/GRW-6 

SAMPLER OCD GIANT GIANT GIANT GIANT 

DATE 6/8/88 9/7/89 4/2/90 7/17/90 9/4/90 

PARAMETER 

DETECTION LIMIT 0.5 <1.0 <1.0 (BELOW) (BELOW) 

BENZENE 10.0 10.8 16.0 120.0 220.0 
BROMODICHLOROMETHANE ND ND ND ND(<1.0) NA 
BROMOFORM ND ND ND ND(1.2) NA 
BROMOMETHANE ND ND ND ND(<1.0) NA 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) NA 
CHLOROBENZENE ND ND ND ND(2.0) ND(2.0) 
CHLOROETHANE ND ND ND ND(<1.0) NA 
CHLOROFORM ND ND ND ND(<1.0) NA 
CHLOROMETHANE ND ND ND ND(<1.0) NA 
DIBROMOCHLOROMETHANE ND ND ND ND(<1.0) NA 
1,2-DICHLOROBENZENE ND ND ND ND(4.0) ND(4.0) 
1,3-DICHLOROBENZENE ND ND ND ND(4.0) ND(4.0) 
1,4-DICHLOROBENZENE ND ND ND ND(3.0) ND(3.0) 
DICHLORODIFLUOROMETHANE ND NA NA ND(<1.0) NA 
1,1-DICHLOROETHANE 5.5 1.4 2.1 1.9 NA 
1,2-DICHLOROETHANE 2.4 3.5 7.9 5.1 NA 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) NA 
CIS-1,2-DICHLOROETHENE 20.0 NA ND 7.8 NA 
TRANS-1,2-DICHLOROETHENE ND NA ND ND(<1.0) NA 
TOTAL 1,2-DICHLOROETHENE NA 0.48 NA NA NA 
DICHLOROMETHANE 4.0 ND ND ND(<1.0) NA 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) NA 
ETHYLBENZENE ND 16.0 ND 24.0 67.0 
METHYLENE CHLORIDE ND 1.1 1.1 ND(<1.0) NA 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) NA 
TETRACHLOROETHENE 6.7 ND 2.7 1.7 NA 
TOLUENE 0.7 ND 0.65 ND(2.0) ND(2.0) 
1,1,1-TRICHLOROETHANE 5.5 0.97 1.6 0.41 NA 
1,1,2-TRICHLOROETHANE ND ND ND ND(<1.0) NA 
TRICHLOROETHENE 3.6 0.77 2.3 1.5 NA 
TRICHLOROFLUOROMETHANE ND ND ND 0.34 NA 
VINYL CHLORIDE ND ND ND ND(<1.0) NA 
TOTAL XYLENES ND 15.0 3.4 8.5 46.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-44/GRW-6 

SAMPLER GIANT GIANT GIANT GIANT GIAN 

DATE 10/4/90 1/24/91 4/8/91 7/3/91 10/1 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1.0 

BENZENE 300.0 93.0 9.9 66.0 13.5 
BROMODICHLOROMETHANE ND(1.0) ND ND ND ND 
BROMOFORM ND(5.0) ND ND ND ND 
BROMOMETHANE ND(12.0) ND ND ND ND 
CARBON TETRACHLORIDE ND(1.2) ND ND ND ND 
CHLOROBENZENE ND(2.0) ND ND ND ND 
CHLOROETHANE ND(5.2) ND ND ND ND 
CHLOROFORM ND(1.0) ND ND ND 0.6 
CHLOROMETHANE ND(3.0) 3.5 ND ND ND 
DIBROMOCHLOROMETHANE ND(2.0) ND ND ND ND 
1,2-DICHLOROBENZENE ND(4.0) ND ND ND ND 
1,3-DICHLOROBENZENE ND(4.0) ND ND ND ND 
1,4-DICHLOROBENZENE 20.0 0.60 ND ND ND 
1,1-DICHLOROETHANE ND(5.0) 1.7 1.2 1.5 1.3 
1,2-DICHLOROETHANE 6.1 4.8 4.1 2.4 ND 
1,1-DICHLOROETHENE ND(2.0) ND ND ND 0.3 
CIS-1,2-DICHLOROETHENE 4.5 NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA 9.0 11.0 4.6 3.7 
1,2-DICHLOROPROPANE ND(1.0) ND ND ND ND 
ETHYLBENZENE 47.0 24.0 3.3 46.0 0.8 
METHYLENE CHLORIDE 8.1 X ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND ND ND ND 
TETRACHLOROETHENE 1.6 X 1.6 1.9 0.9 1.2 
TOLUENE ND(2.0) 0.79 ND 2.0 0.6 
1,1,1-TRICHLOROETHANE ND(2.0) 0.27 0.22 0.3 0.7 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND ND ND 
TRICHLOROETHENE ND(2.0) 2.0 2.3 1.1 1.1 
TRICHLOROFLUOROMETHANE ND(2.0) ND ND ND ND 
VINYL CHLORIDE ND(2.0) ND ND ND ND 
TOTAL XYLENES 6.8 ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-44/RW-6 

SAMPLER GIANT GIANT 

DATE 1/7/92 4/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1 

BENZENE 20.0 ND 
BROMODICHLOROMETHANE ND NA 
BROMOFORM ND NA 
BROMOMETHANE ND NA 
CARBON TETRACHLORIDE ND NA 
CHLOROBENZENE ND NA 
CHLOROETHANE ND NA 
CHLOROFORM ND NA 
CHLOROMETHANE ND NA 
DIBROMOCHLOROMETHANE ND NA 
1, 2-DICHLOROBENZENE ND ND 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE ND ND 
DICHLORODIFLUOROMETHANE ND NA 
1,1-DICHLOROETHANE 0.6 NA 
1,2-DICHLOROETHANE 1.2 NA 
1,1-DICHLOROETHENE ND NA 
TOTAL 1,2-DICHLOROETHENE 2.1 NA 
1,2-DICHLOROPROPANE ND NA 
ETHYLBENZENE 1.6 ND 
METHYLENE CHLORIDE ND NA 
1,1,2,2-TETRACHLOROETHANE ND NA 
TETRACHLOROETHENE 0.5 NA 
TOLUENE ND ND 
1,1,1-TRICHLOROETHANE ND NA 
1,1,2-TRICHLOROETHANE ND NA 
TRICHLOROETHENE 0.5 NA 
TRICHLOROFLUOROMETHANE ND NA 
VINYL CHLORIDE ND NA 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-47 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROE THE NE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

GIANT GIANT GIANT 

/14/88 3/15/89 6/13/89 

(BELOW) (BELOW) (BELOW) 

ND(<1.0) ND(<1.0) 17.7 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(1.0) ND(1.0) ND(1.0) 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(<1.0) ND(<1.0) ND(<1.0) 
ND(1.0) ND(1.0) ND(1.0) 
ND(<1.0) ND(<1.0) 1.0 
ND(1.0) ND(1.0) ND(1.0) 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(<1.0) ND(<1.0) ND(<1.0) 
ND(<1.0) ND(<1.0) ND(<1.0) 
ND(<1.0) ND(<1.0) ND(<1.0) 
ND(1.0) ND(1.0) ND(1.0) 
ND(<1.0) 0.81 ND(1.0) 
ND(<1.0) 0.45 9.3 
ND(<1.0) ND(<1.0) ND ( 1 . 0 ) 
NA NA NA 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(<1.0) ND(<1.0) 15.5 
3.1 0.5 4.0 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(<1.0) 2.0 ND(1.0) 
ND(<1.0) 0.26 22.5 
ND(<1.0) 0.24 ND(1.0) 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(<1.0) 1.2 ND(1.0) 
ND(<1.0) ND(<1.0) ND(1.0) 
ND(1.0) ND(1.0) ND(1.0) 
ND(<1.0) ND(<1.0) 56.0 

TR 
ND 
NA 

TRACE 
NOT DETECTED 
NOT ANALYZED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-48 

SAMPLER GIANT GIANT GIANT* GIANT OC 

DATE 11/8/88 3/14/89 3/14/89 6/13/89 4/9 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) 2.5 

BENZENE ND(2.0) 0.24 NA ND(<1.0) ND 
BROMODICHLOROMETHANE ND(1.0) ND(<1.0) ND(<1.0) ND ND 
BROMOFORM ND(3.0) ND(<1.0) ND(<1.0) ND ND 
BROMOMETHANE ND(1.2 ) ND(1.0) ND(1.0) ND(1.0) ND 
CARBON TETRACHLORIDE ND (1.0) ND(<1.0) ND(<1.0) ND ND 
CHLOROBENZENE ND(3.0) ND(<1.0) ND(<1.0) ND(<1.0) ND 
CHLOROETHANE ND(<1.0) ND(1.0) ND(1.0) ND(1.0) ND 
CHLOROFORM ND(<1.0) 0.5 0.5 ND(1.0) 7.5 
CHLOROMETHANE ND(<1.0) ND(1.0) ND(1.0) ND(1.0) ND 
DIBROMOCHLOROMETHANE ND(2.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
1,2-DICHLOROBENZENE ND(5.0) ND(<1.0) ND(<1.0) ND(<1.0) ND 
1,3-DICHLOROBENZENE ND(3.0) ND(<1.0) ND(<1.0) ND(<1.0) ND 
1,4-DICHLOROBENZENE ND(4.0) ND(<1.0) ND(<1.0) ND(<1.0) ND 
DICHLORODIFLUOROMETHANE NA ND(1.0) ND(1.0) ND(1.0) ND 
1,1-DICHLOROETHANE 180.0 3.0 3.3 5.2 ND 
1,2-DICHLOROETHANE ND(<1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
1,1-DICHLOROETHENE ND(1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA 65. 
TRANS-1,2-DICHLOROETHENE ND(2.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
1,2-DICHLOROPROPANE ND(1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
ETHYLBENZENE ND ( 3.0) ND(<1.0) NA ND(<1.0) ND 
METHYLENE CHLORIDE 0.3 0.6 1.1 ND(1.0) ND 
1,1,2,2-TETRACHLOROETHANE ND(1.2) ND(<1.0) ND(<1.0) ND(1.0) ND 
TETRACHLOROETHENE 31.0 7.4 7.6 26.1 11. 
TOLUENE ND(2.0) 0.23 NA ND(<1.0) ND 
1,1,1-TRICHLOROETHANE ND(<1.0) 0.69 0.73 2.4 ND 
1,1,2-TRICHLOROETHANE ND(<1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
TRICHLOROETHENE 25.0 5.4 6.0 14.7 20. 
TRICHLOROFLUOROMETHANE ND(1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
VINYL CHLORIDE ND(<1.0) ND(1.0) ND(1.0) ND (1.0) ND 
TOTAL XYLENES ND(2.0) ND(<1.0) NA ND(<1.0) ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

lH ni m 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-48 

SAMPLER GIANT GIANT GIANT 

DATE 6/18/90 12/16/91 7/15/92 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 (BELOW) 

BENZENE 5.7 ND ND(2.5) 
BROMODICHLOROMETHANE ND(2.5) ND ND(1.0) 
BROMOFORM ND(13.0) ND ND(1.0) 
BROMOMETHANE ND(30.0) ND ND(1.0) 
CARBON TETRACHLORIDE 3.3 ND ND(1.0) 
CHLOROBENZENE ND(5.0) ND ND(2.5) 
CHLOROETHANE ND(13.0) ND ND(1.0) 
CHLOROFORM ND(2.5) 0.5 ND(1.0) 
CHLOROMETHANE ND(7.5) ND ND(1.0) 
DIBROMOCHLOROMETHANE ND(5.0) ND ND(1.0) 
1,2-DICHLOROBENZENE ND(10.0) ND ND(2.5) 
1,3-DICHLOROBENZENE ND(10.0) ND ND(2.5 ) 
1,4-DICHLOROBENZENE ND(7.5) ND ND(2.5) 
DI CHLOROD IFLUOROME THANE NA ND ND(1.0) 
1,1-DICHLOROETHANE 14.0 2.7 4.0 
1,2-DICHLOROETHANE ND(2.5) ND ND(1.0) 
1,1-DICHLOROETHENE 14.0 ND ND(1.0) 
CIS-1,2-DICHLOROETHENE 220.0 NA NA 
TRANS-1,2-DICHLOROETHENE ND(5.0) NA NA 
TOTAL 1,2-DICHLOROETHENE NA 140.0 120.0 
1,2-DICHLOROPROPANE ND(2.5) ND ND(1.0) 
ETHYLBENZENE ND(5.0) ND ND(2.5) 
METHYLENE CHLORIDE ND(IO.O) ND ND(IO.O) 
1,1,2,2-TETRACHLOROETHANE ND(3.8) ND ND(1.0) 
TETRACHLOROETHENE 32.0 11.0 7.0 
TOLUENE ND(5.0) ND ND(2.5 ) 
1,1,1-TRICHLOROETHANE 6.2 0.5 ND(1.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND(1.0) 
TRICHLOROETHENE 30.0 7.7 5.0 
TRICHLOROFLUOROMETHANE ND(5.0) 0.4 ND(2.5) 
VINYL CHLORIDE ND(5.0) ND ND(1.0) 
TOTAL XYLENES ND(5.0) ND ND(2.5) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-49 

SAMPLER GIANT GIANT GIANT GIANT OC 

DATE 11/8/88 3/14/89 6/14/89 12/11/89 4/9 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) 1.0 

BENZENE ND(<1.0) 0.63 ND <1.0) 74.0 ND 
BROMODICHLOROMETHANE ND(1.0) ND(<1.0) ND 1.0) ND(<1.0) ND 
BROMOFORM ND(3.0) ND(<1.0) ND 1.0) ND(2.5) ND 
BROMOMETHANE ND(12.0) ND(1.0) ND 1.0) ND(5.9) ND 
CARBON TETRACHLORIDE ND(1.0) ND(<1.0) ND 1.0) ND(<1.0) ND 
CHLOROBENZENE ND (3.0) ND(<1.0) ND <1.0) ND(1.0) ND 
CHLOROETHANE ND(5.0) ND(1.0) ND (1.0) ND(2.6) ND 
CHLOROFORM 6.9 1.0 ND (1.0) ND(<1.0) ND 
CHLOROMETHANE ND(3.0) ND(1.0) ND 1.0) ND(1.5) ND 
DIBROMOCHLOROMETHANE ND(2.0) ND(<1.0) ND (1.0) ND(1.0) ND 
1,2-DICHLOROBENZENE ND(5.0) ND(<1.0) ND (<1.0) ND(2.0) ND 
1,3-DICHLOROBENZENE ND(3.0) ND(<1.0) ND <1.0) ND(2.0) ND 
1,4-DICHLOROBENZENE ND(4.0) ND(<1.0) ND <1.0) ND(1.5) ND 
DICHLORODIFLUOROMETHANE NA ND(1.0) ND 1.0) NA ND 
1,1-DICHLOROETHANE 6.8 10.4 ND 1.0) 2.8 1.2 
1,2-DICHLOROETHANE ND(<1.0) 0.07 ND 1.0) ND(<1.0) ND 
1,1-DICHLOROETHENE ND(1.0) ND(<1.0) ND 1.0) ND(1.0) ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA 86.7 
TRANS-1,2-DICHLOROETHENE 88.0 0.3 ND 1.0) 150.0 ND 
1,2-DICHLOROPROPANE ND(1.0) ND(<1.0) ND 1.0) ND(<1.0) ND 
ETHYLBENZENE ND(<1.0) ND(<1.0) ND <1.0) ND(1.0) ND 
METHYLENE CHLORIDE ND(3.0) 2.5 ND 1.0) ND(2.0) ND 
1,1,2,2-TETRACHLOROETHANE ND(1.2 ) ND(<1.0) ND 1.0) ND(<1.0) ND 
TETRACHLOROETHENE 15.0 25.3 4 . : 25.0 11.9 
TOLUENE ND(<1.0) ND(<1.0) ND <1.0) ND(1.0) ND 
1,1,1-TRICHLOROETHANE 6.6 3.5 ND 1.0) 1.0 ND 
1,1,2-TRICHLOROETHANE ND(<1.0) ND(<1.0) ND 1.0) ND(1.0) ND 
TRICHLOROETHENE 11.0 24.9 2.* 14.0 7.2 
TRICHLOROFLUOROMETHANE ND(1.0) ND(<1.0) ND 1.0) ND(1.0) ND 
VINYL CHLORIDE ND(2.0) ND(1.0) ND 1.0) ND(1.0) ND 
TOTAL XYLENES ND(<1.0) 0.28 ND <1.0) ND(1.0) ND 

TR 
ND 
NA 

TRACE 
NOT DETECTED 
NOT ANALYZED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-49 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

GIANT 

6/18/90 

(BELOW) 

GIANT 

12/16/91 

<1.0 

TR 
ND 
NA 
* * 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

GIANT 

7/15/92 

<1.0 

BENZENE ND ( 5. 0) ND ND 
BROMODICHLOROMETHANE ND i 2. 5) ND ND 
BROMOFORM ND i 12 .0) ND ND 
BROMOMETHANE ND ( 30 .0) ND ND 
CARBON TETRACHLORIDE 3.E ND ND 
CHLOROBENZENE ND ( 5. 0) ND ND 
CHLOROETHANE ND ( 13 .0) ND ND 
CHLOROFORM 2.E ND ND 
CHLOROMETHANE ND ( 7. 5) ND ND 
DIBROMOCHLOROMETHANE ND ( 5. 0) ND ND 
1,2-DICHLOROBENZENE ND i 10 .0) ND ND 
1,3-DICHLOROBENZENE ND ( 10 .0) ND ND 
1,4-DICHLOROBENZENE ND ( 7. 5) ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE ND ( 12 .0) 6.3 2.9 
1,2-DICHLOROETHANE ND ( 2. 5) ND ND 
1,1-DICHLOROETHENE ND ( 5. 0) 0.3 ND 
CIS-1,2-DICHLOROETHENE 120.0 NA NA 
TRANS-1,2-DICHLOROETHENE ND ( 5. 0) NA NA 
TOTAL 1,2-DICHLOROETHENE NA 120.0 74.0 
1,2-DICHLOROPROPANE ND ( 2. 5) ND ND 
ETHYLBENZENE ND i 5. 0) ND ND 
METHYLENE CHLORIDE 21. 0 ND ND 
1,1,2,2-TETRACHLOROETHANE ND ( 3. 8) ND ND 
TETRACHLOROETHENE 22. 0 17.0 4.6 
TOLUENE ND ( 5. 0) ND ND 
1,1,1-TRICHLOROETHANE ND ( 5. 0) 0.7 0.2 
1,1,2-TRICHLOROETHANE ND i 5. 0) ND ND 
TRICHLOROETHENE 14. 0 12.0 3.6 
TRICHLOROFLUOROMETHANE ND ( 5. 0) 0.2 ND 
VINYL CHLORIDE ND i 5. 0) ND ND 
TOTAL XYLENES ND ( 5. 0) ND ND 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-50 

SAMPLER GIANT 

DATE 11/8/88 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE 0.8 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM 0.2 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE 0.7 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE 0.3 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE 0.3 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 0.7 
TOLUENE ND 
1.1.1- TRICHLOROETHANE 0.6 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 0.2 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

GIANT GIANT GIANT GIANT 

3/14/89 6/13/89 12/11/89 6/18/90 

(BELOW) (BELOW) <1.0 <1.0 

ND (<1.0) ND (<1.0) ND ND 
ND (<1.0) ND 1.0) ND ND 
ND (<1.0) ND (1.0) ND ND 
ND (1.0) ND (1.0) ND ND 
ND (<1.0) ND 1.0) ND ND 
ND (<1.0) ND <1.0) ND ND 
ND (1.0) ND 1.0) ND ND 
ND (<1.0) ND (1.0) ND ND 
ND (1.0) ND (1.0) ND ND 
ND (<1.0) ND (1.0) ND ND 
ND (<1.0) ND <1.0) ND ND 
ND (<1.0) ND <1.0) ND ND 
ND (<1.0) ND <1.0) ND ND 
ND (1.0) ND 1.0) ND ND 
0. ND 1.0) ND ND 
ND (<1.0) ND 1.0) ND ND 
ND (<1.0) ND 1.0) ND ND 
NA NA ND 0.37 
ND (<1.0) ND 1.0) 0.27 ND 
ND (<1.0) ND 1.0) ND ND 
ND (<1.0) ND <1.0) ND ND 
1.. ND 1.0) ND 0.43 
ND (<1.0) ND 1.0) ND 0.16 
0.19 ND 1.0) 1.2 0.57 
ND (<1.0) ND <1.0) ND ND 
ND :<i.o) ND 1.0) 0.26 ND 
ND (<1.0) ND 1.0) ND ND 
ND (<1.0) ND 1.0) ND 0.31 
ND (<1.0) ND 1.0) ND ND 
ND (1.0) ND 1.0) ND ND 
ND (<1.0) 6.0 ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 



VOLATILE ORGANIC CONCENTRATIONS IH GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-50 

SAMPLER GIANT GIANT 

DATE 12/16/91 7/15/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 

BENZENE ND ND 
BROMODICHLOROMETHANE ND ND 
BROMOFORM ND ND 
BROMOMETHANE ND ND 
CARBON TETRACHLORIDE ND ND 
CHLOROBENZENE ND ND 
CHLOROETHANE ND ND 
CHLOROFORM ND ND 
CHLOROMETHANE ND ND 
DIBROMOCHLOROMETHANE ND ND 
1,2-DICHLOROBEN ZENE ND ND 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE ND ND 
DICHLORODIFLUOROMETHANE ND ND 
1,1-DICHLOROETHANE ND ND 
1,2-DICHLOROETHANE ND ND 
1,1-DICHLOROETHENE ND ND 
TOTAL 1,2-DICHLOROETHENE 0.9 0.5 
1,2-DICHLOROPROPANE ND ND 
ETHYLBENZENE ND ND 
METHYLENE CHLORIDE ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND 
TETRACHLOROETHENE ND 0.3 
TOLUENE ND ND 
1,1,1-TRICHLOROETHANE ND ND 
1,1,2-TRICHLOROETHANE ND ND 
TRICHLOROETHENE ND ND 
TRICHLOROFLUOROMETHANE 0.3 ND 
VINYL CHLORIDE ND ND 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-51/GRW-7 

SAMPLER GIANT 

DATE 11/8/88 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM 0.5 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 0.6 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE 0.7 
TOTAL 1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 2.1 
TOLUENE ND 
1.1.1- TRICHLOROETHANE 1.0 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

GIANT GIANT* GIANT 

6/12/89 6/12/89 2/6/91 

(BELOW) (BELOW) <1.0 

ND (<1.0) ND (<1.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
ND (<1.0) ND (<1.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
ND (<1.0) ND (<1.0) ND 
ND (<1.0) ND (<1.0) ND 
ND (<1.0) ND (<1.0) ND 
ND (1.0) ND (1.0) ND 
3. 2. ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
NA NA NA 
ND (1.0) ND (1.0) NA 
NA NA ND 
ND (1.0) ND (1.0) ND 
ND (<1.0) ND (<1.0) ND 
ND (10.0) ND (10.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) 0.4 
ND (<1.0) ND (<1.0) ND 
1. 1. 0 2.1 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
ND (1.0) ND (1.0) ND 
1. 4 1. 9 ND 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-52 

SAMPLER GIANT GIANT GIANT* GIANT GIANT 

DATE 11/8/88 6/12/89 6/12/89 9/7/89 2/4/9 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) (BELOW) <1.0 <1. 

BENZENE 0.8 7.6 5.4 ND ND 
BROMOD I CHLOROMETHANE ND ND(1.0) ND (1.0) ND ND 
BROMOFORM ND ND(1.0) ND(1.0) ND ND 
BROMOMETHANE ND ND(1.0) ND(1.0) ND ND 
CARBON TETRACHLORIDE ND ND(1.0) ND(1.0) ND ND 
CHLOROBENZENE ND ND(<1.0) ND(<1.0) ND ND 
CHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
CHLOROFORM 0.7 ND(1.0) ND(1.0) ND ND 
CHLOROMETHANE ND ND(1.0) ND(1.0) ND ND 
DIBROMOCHLOROMETHANE ND ND(1.0) ND(1.0) ND ND 
1,2-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND ND 
1,3-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND ND 
1,4-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND ND 
DICHLORODIFLUOROMETHANE ND ND(1.0) ND(1.0) ND ND 
1,1-DICHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
1,2-DICHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
1,1-DICHLOROETHENE ND ND(1.0) ND(1.0) ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND(1.0) ND(1.0) NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA ND 
1,2-DICHLOROPROPANE ND ND(1.0) ND(1.0) ND ND 
ETHYLBENZENE ND ND(<1.0) ND(<1.0) ND ND 
METHYLENE CHLORIDE ND ND(1.0) ND(1.0) ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
TETRACHLOROETHENE ND 1.3 1.3 ND ND 
TOLUENE ND ND(<1.0) ND(<1.0) ND ND 
1,1,1-TRICHLOROETHANE ND ND(1.0) ND(1.0) ND 0.7 
1,1,2-TRICHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
TRICHLOROETHENE ND ND(1.0) ND(1.0) ND ND 
TRICHLOROFLUOROMETHANE ND ND (1.0) ND(1.0) 1.1 ND 
VINYL CHLORIDE ND ND(1.0) ND(1.0) ND ND 
TOTAL XYLENES ND ND(<1.0) ND(<1.0) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED2 
* - DUPLICATE ANALYSIS 

M—WIMHIIill 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-1 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE ND ( 20. 0) ND(0.75) ND(1. 5 
TETRACHLOROETHENE ND | 10. 0) ND(0.5) 1.2 
TOLUENE ND ( 30. 0) ND(50.0) ND(2. 0 
1,1,1-TRICHLOROETHANE ND ( 20. 0) ND(1.0) ND(2. 0 
1,1,2-TRICHLOROETHANE ND ( 20. 0) ND(1.0) ND(2. 0 
TRICHLOROETHENE 22. 2 6.2 2.9 
TRICHLOROFLUOROMETHANE ND ( 10. 0) ND(1.0) ND(2 . 0 
VINYL CHLORIDE ND | 20. 0) ND(1.0) ND(2. 0 
TOTAL XYLENES 280.0 330.0 24.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

GIANT GIANT GIANT 

9/6/89 12/12/89 6/19/90 

(BELOW) (BELOW) (BELOW) 

ND ( 10.0) ND(50.0) ND(2. 0) 
ND ( 10.0) ND(0.5) ND(1. 0) 
ND i 200.0) ND(2.5) ND(5. 0) 
ND i 100.0) ND ( 5 . 9 ) ND(12 . C 
ND ( 20.0) ND(0.6) ND(1. 2) 
ND ( 10.0) ND(50.0) 4.4 
ND ( 50.0) ND(2.6) ND(5. 2) 
ND ( 10.0) 5.7 ND(1. 0) 
ND i 50.0) ND(1.5) ND(3. 0) 
ND i 20.0) ND(1.0) ND(2. 0) 
ND i 20.0) ND(100.0) ND(4. 0) 
ND ( 40.0) ND(100.0) ND(4. 0) 
ND ( 20.0) ND(75.0) ND(3. 0) 
NA NA NA 
ND ( 10.0) 0.72 ND(5. 0) 
ND ( 10.0) 7.1 7.1 
ND | 10.0) ND(1.0) ND(2. 0) 
NA NA 39.0 
NA 21.0 ND(2. 0) 
ND ( 10.0) NA NA 
ND ( 10.0) ND(0.5) ND(1. 0) 
140.0 ND(50.0) 57.0 
ND ( 40.0) ND(2.0) ND(4. 0) 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRI CHLOROFLUOROME THANE 
VINYL CHLORIDE 
TOTAL XYLENES 

MONITOR WELL SHS -2 

GIANT GIANT GIANT 

9/6/89 12/12/89 6/20/90 

(BELOW) (BELOW) (BELOW) 

ND(10. 0) 10.0 5.4 
ND(10. 0) ND(<1 .0) ND(1. 0) 
ND(200 .0) ND(<1 .0) ND(5. 0) 
ND(100 .0) ND(1. 2) ND(12 .0) 
ND(20. 0) ND(<1 .0) ND(1. 2) 
ND(10. 0) ND(2. 0) 230.0 
ND(50. 0) ND(<1 .0) ND(5. 2) 
ND(10. 0) ND(<1 .0) ND(1. 0) 
ND(50. 0) ND(<1 .0) ND(3. 0) 
ND(20. 0) ND(<1 .0) ND(2. 0) 
ND(20. 0) ND(4. 0) ND(4. 0) 
ND(40. 0) ND(4. 0) ND(4. 0) 
ND(20. 0) ND(3. 0) ND(3. 0) 
ND(10. 0) ND(<1 .0) ND(5. 0) 
68.0 ND(<1 .0) ND(1. 0) 
ND(10. 0) ND(<1 .0) ND(2. 0) 
NA NA ND(2. 0) 
NA ND(<1 .0) ND(2. 0) 
ND NA NA 
ND(10. 0) ND(<1 .0) ND(1. 0) 
120.0 120.0 78.0 
ND(40. 0) ND(<1 .0) ND(4. 0) 
ND(20. 0) ND(<1 .0) ND(1. 5) 
13.0 1.7 2.1 
ND(30. 0) 2.2 19.0 
ND(20. 0) ND(<1 .0) ND(2. 0) 
ND(20. 0) ND(<1 .0) ND(2. 0) 
ND(20. 0) ND(<1 .0) ND(2. 0) 
ND(10. 0) ND(<1 .0) ND(2. 0) 
ND(20. 0) ND(<1 .0) ND(2. 0) 
48.0 37.0 730.C 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-3 

SAMPLER GIANT GIANT GIANT GIANT Gli 

DATE 6/20/90 1/23/91 4/5/91 7/3/91 10 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMOD I CHLOROME THANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MMMMIMn! 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-3 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/7/92 10/8/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TE TRACHLOROE THENE 
TOLUENE 

1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MONITOR WELL SHS-4 

GIANT GIANT 

6/19/90 7/7/92 

<1.0 <1 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND NA 
ND NA 
NA ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MONITOR WELL SHS-5 

GIANT GIANT 

11/27/89 6/20/90 

<1.0 (BELOW) 

ND ND 2.0) 
ND ND 1.0) 
ND ND (5.0) 
ND ND 12.0 
ND ND 1.2) 
ND ND 2.0) 
ND ND (5.2) 
ND ND (1.0) 
ND ND (3.0) 
ND ND (2.0) 
0.5 ND 4.0) 
ND ND (4.0) 
ND ND 3.0) 
ND ND 5.0) 
ND ND 1.0) 
ND ND 2.0) 
NA 14 .0 
12.0 ND 2.0) 
ND ND 1.0) 
ND ND 2.0) 
0.72 ND 4.0) 
ND ND 1.5) 
1.3 2.' 
ND ND 2.0) 
0.88 ND 2.0) 
ND ND 2.0) 
1.8 3.( 
ND ND (2.0) 
ND ND 2.0) 
ND ND 2.0) 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-6 

SAMPLER GIANT GIANT GIANT GIANT GIAN 

DATE 11/27/89 6/20/90 1/23/91 4/5/91 7/3/ 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE 0.93 ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND 3.1 ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 0.45 0.42 ND ND ND 
TOLUENE ND ND ND 0.81 ND 
1,1,1-TRICHLOROETHANE ND 0.35 ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-6 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 10/2/91 1/9/92 4/10/92 10/8/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1. 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE 0.6 1.2 ND 0.4 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
* * 

—mania m 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MONITOR WELL SHS-7 

GIANT GIANT 

11/27/89 6/21/90 

{BELOW) <1.0 

190.0 80.0 
ND(IO.O) 2.5 
ND(50.0) ND 
ND(120.0) ND 
ND(12.0) ND 
ND(20.0) ND 
ND(52.0) 4.0 
ND(IO.O) ND 
ND(30.0) ND 
ND(20.0) ND 
ND(40.0) ND 
ND(40.0) ND 
ND(30.0) ND 
ND(50.0) 2.2 
ND(IO.O) 5.2 
ND(20.0) ND 
NA 1.3 
ND(20.0) ND 
ND(IO.O) ND 
ND(20.0) 140.0 
ND(40.0) ND 
ND(15.0) ND 
ND(IO.O) ND 
290.0 1.1 
ND(20.0) ND 
ND(20.0) ND 
ND(20.0) 0.28 
ND(20.0) ND 
ND(20.0) ND 
680.0 27.0 

•MMtnirii! 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-8 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

GIANT GIANT 

11/27/89 6/21/90 

(BELOW) (BELOW) 

14.0 ND (1000) 
ND(0. 5) ND (500.0 
ND(2. 5) ND (2500) 
ND(5. 9) ND (5900) 
ND(0. S) ND (600.0 
ND(1. 0) ND (1000) 
ND(2. 6) ND (2600) 
ND(0. 5) ND (500.0 
ND(1. 5) ND (1500) 
ND(1. 0) ND (1000) 
ND(2. 0) ND (2000) 
ND(2. 0) ND (2000) 
ND ( 1 . 5) ND (1500) 
ND(2 . 5) ND (2500) 
ND(0. 5) ND (500.0 
ND(1. 0) ND (1000) 
NA ND (1000) 
24.0 ND (1000) 
ND(0. 5) ND (500.0 
85.0 ND (1000) 
2.6 ND (2000) 
ND(0. 75) ND (750.0 
ND(0. 5) ND (500.0 
ND(1. 0) ND (1000) 
6.2 ND (1000) 
ND(1. 0) ND (1000) 
4.7 3, 200 
ND(1. 0) ND (1000) 
ND(1. 0) ND (1000) 
230.0 3, 600 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

•MMIIMflH 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-9 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

GIANT 

6/21/90 

(BELOW) 

TR 
ND 
NA 
* * 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

GIANT 

1/9/92 

(BELOW) 

BENZENE 2, 400 ND ( 5 .0) 
BROMODICHLOROMETHANE ND (200.0) ND 2 .0) 
BROMOFORM ND (1000) ND 2 .0) 
BROMOMETHANE ND (2400) ND 2 .0) 
CARBON TETRACHLORIDE ND (240.0) ND 2 .0) 
CHLOROBENZENE 1, BOO ND 5 .0) 
CHLOROETHANE ND (1000) ND 2 .0) 
CHLOROFORM ND (200.0) ND 2 .0) 
CHLOROMETHANE ND (600.0) ND 2 .0) 
DIBROMOCHLOROMETHANE ND (400.0) ND 2 .0) 
1,2-DICHLOROBENZENE ND (800.0) ND 5 .0) 
1,3-DICHLOROBENZENE ND (800.0) ND 5 .0) 
1,4-DICHLOROBENZENE ND (600.0) ND ( 5 .0) 
1,1-DICHLOROETHANE ND (1000) ND 2 .0) 
1,2-DICHLOROETHANE ND (200.0) ND ( 2 .0) 
1,1-DICHLOROETHENE ND (400.0) ND ( 2 .0) 
CIS-1,2-DICHLOROETHENE ND (400.0) NA 
TRANS-1,2-DICHLOROETHENE ND (400.0) NA 
TOTAL 1,2-DICHLOROETHENE NA ND ( 2 .0) 
1,2-DICHLOROPROPANE ND (200.0) ND i 2 .0) 
ETHYLBENZENE 13 ,000 ND i 5 .0) 
METHYLENE CHLORIDE ND (800.0) 160. 0 
1,1,2,2-TETRACHLOROETHANE ND (300.0) ND ( 2 .0) 
TETRACHLOROETHENE ND (200.0) ND ( 2 .0) 
TOLUENE 1, 100 ND i 5 .0) 
1,1,1-TRICHLOROETHANE ND (400.0) ND 2 .0) 
1,1,2-TRICHLOROETHANE ND (400.0) ND ( 2 .0) 
TRICHLOROETHENE ND (400.0) ND ( 2 .0) 
TRICHLOROFLUOROMETHANE ND (400.0) ND ( 5 .0) 
VINYL CHLORIDE ND (400.0) ND 2 .0) 
TOTAL XYLENES 79 ,000 ND 5 .0) 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-10 

SAMPLER GIANT GIANT GIANT GIANT GIAN' 

DATE 6/23/90 1/23/91 4/5/91 7/5/91 10/2 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) <1.0 <1.0 

BENZENE ND(2.0) ND(2.5) ND(5.0) 0.5 ND 
BROMODICHLOROMETHANE ND(1.0) ND(1.0) ND(2.0) ND ND 
BROMOFORM ND(5.0) ND(1.0) ND(2.0) ND ND 
BROMOMETHANE ND(12.0) ND(1.0) ND(2.0) ND ND 
CARBON TETRACHLORIDE ND(1.2) ND(1.0) ND(2.0) ND ND 
CHLOROBENZENE 3.0 ND(2.5) ND(5.0) ND ND 
CHLOROETHANE ND(5.2) ND(1.0) ND(2.0) ND ND 
CHLOROFORM 4.3 ND(1.0) ND(2.0) ND ND 
CHLOROMETHANE ND(3.0) ND(1.0) ND(2.0) ND ND 
DIBROMOCHLOROMETHANE ND ( 2.0) ND(1.0) ND(2.0) ND ND 
1,2-DICHLOROBENZENE ND(4.0) ND(2.5) ND(5.0) ND ND 
1,3-DICHLOROBENZENE ND(4.0) ND(2.5) ND(5.0) ND ND 
1,4-DICHLOROBENZENE ND(3.0) ND ( 2 . 5 ) ND(5.0) ND ND 
1,1-DICHLOROETHANE ND(5.0) ND(1.0) ND(2.0) ND ND 
1,2-DICHLOROETHANE ND(1.0) ND(1.0) ND(2.0) ND ND 
1,1-DICHLOROETHENE ND(2.0) ND(1.0) ND(2.0) ND ND 
CIS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND (1.0) ND(2.0) ND ND 
1,2-DICHLOROPROPANE ND(1.0) ND(1.0) ND(2.0) ND ND 
ETHYLBENZENE 69.0 106.0 100.0 47.0 37.0 
METHYLENE CHLORIDE ND(4.0) ND(IO.O) ND(20.0) ND ND 
1,1,2,2-TETRACHLOROETHANE 5.5 ND(1.0) ND(2.0) ND ND 
TETRACHLOROETHENE ND(1.0) ND(1.0) ND(2.0) ND 0.2 
TOLUENE 3.2 4.0 ND(5.0) 1.8 ND 
1,1,1-TRICHLOROETHANE ND(2.0) ND(1.0) ND(2.0) ND ND 
1,1,2-TRICHLOROETHANE ND(2.0) ND(1.0) ND(2.0) ND ND 
TRICHLOROETHENE ND(2.0) ND(1.0) ND(2.0) ND ND 
TRICHLOROFLUOROMETHANE ND(2.0) ND(2.5) ND(5.0) ND ND 
VINYL CHLORIDE ND(2.0) ND(1.0) ND(2.0) ND ND 
TOTAL XYLENES 150.0 ND(2.5) ND(IO.O) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGAMIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-10 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/8/92 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 <1.0 

BENZENE ND ND(2.5) ND ND 
BROMODICHLOROMETHANE ND ND(1.0) ND ND 
BROMOFORM ND ND(1.0) ND ND 
BROMOMETHANE ND ND ( 1 . 0 ) ND ND 
CARBON TETRACHLORIDE ND ND(l.O) ND ND 
CHLOROBENZENE ND ND(2.5) ND ND 
CHLOROETHANE ND ND(l.O) ND ND 
CHLOROFORM ND ND(l.O) ND ND 
CHLOROMETHANE ND ND(1.0) ND ND 
DIBROMOCHLOROMETHANE ND ND(1.0) ND ND 
1,2-DICHLOROBENZENE ND ND(2.5) ND ND 
1,3-DICHLOROBENZENE ND ND(2.5) ND ND 
1,4-DICHLOROBENZENE ND ND(2.5) ND ND 
DICHLORODIFLUOROMETHANE ND ND(1.0) ND ND 
1,1-DICHLOROETHANE ND ND(l.O) ND ND 
1, 2-DICHLOROETHANE ND ND(l.O) ND ND 
1,1-DICHLOROETHENE ND ND{1.0) ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND(l.O) ND ND 
1,2-DICHLOROPROPANE ND ND(l.O) ND ND 
ETHYLBENZENE 27.0 27.0 19.2 13.3 
METHYLENE CHLORIDE ND ND(IO.O) ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND(l.O) ND ND 
TETRACHLOROETHENE ND ND(1.0) 0.2 ND 
TOLUENE ND ND(2.5) ND ND 
1,1,1-TRICHLOROETHANE ND ND(1.0) 0.2 1.0 
1,1,2-TRICHLOROETHANE ND ND(1.0) ND ND 
TRICHLOROETHENE ND ND(l.O) ND ND 
TRICHLOROFLUOROMETHANE ND ND(2.5) ND ND 
VINYL CHLORIDE ND ND(1.0) ND ND 
TOTAL XYLENES ND ND(2.5) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MONITOR WELL SHS-11 

GIANT 

6/23/90 

(BELOW) 

800.0 
ND (10. 0) 
ND (50. 0) 
ND (12C .0 
ND (12. 0) 
ND (20. 0) 
ND (52. 0) 
ND (10. 0) 
ND (30. 0) 
ND (20. 0) 
ND (40. 0) 
ND (40. 0) 
ND (30. 0) 
ND (50. 0) 
ND (10. 0) 
ND (20. 0) 
22 .0 
ND (20. 0) 
ND (10. 0) 
1. 100 
ND (40. 0) 
ND (15. 0) 
ND (10. 0) 
ND (20. 0) 
ND (20. 0) 
ND (20. 0) 
ND (20. 0) 
ND (20. 0) 
ND (20. 0) 
5, 100 

HI 



I VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-12 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/23/88 1/24/91 4/5/91 7/5/91 10/2/91 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1. 

BENZENE ND(2.0) ND 0.89 ND ND 
BROMODICHLOROMETHANE ND(1.0) ND ND ND ND 
BROMOFORM ND(5.0) ND ND ND ND 
BROMOMETHANE ND(12.0) ND ND ND ND 
CARBON TETRACHLORIDE ND(1.2) ND ND ND ND 
CHLOROBENZENE ND(2.0) ND ND ND ND 
CHLOROETHANE ND(5.2) ND ND ND ND 
CHLOROFORM 5.6 0.80 0.25 ND 0.3 
CHLOROMETHANE ND(3.0) ND ND ND ND 
DIBROMOCHLOROMETHANE ND(2.0) ND ND ND ND 
1,2-DICHLOROBENZENE ND(4.0) ND ND ND ND 
1,3-DICHLOROBENZENE ND(4.0) ND ND ND ND 
1,4-DICHLOROBENZENE ND(3.0) ND ND ND ND 
1,1-DICHLOROETHANE ND(5.0) 0.41 0.44 1.2 0.6 
1,2-DICHLOROETHANE ND(1.0) 0.39 0.47 ND ND 
1,1-DICHLOROETHENE ND(2.0) ND ND ND ND 
CIS-1,2-DICHLOROETHENE 10.0 NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA 4.7 7.0 6.9 3.2 
1,2-DICHLOROPROPANE ND(1.0) ND ND ND ND 
ETHYLBENZENE ND(2.0) ND ND ND ND 
METHYLENE CHLORIDE ND(4.0) ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND ND ND ND 
TETRACHLOROETHENE 3.1 1.3 1.2 0.7 0.9 
TOLUENE ND(2.0) 1.9 ND ND ND 
1,1,1-TRICHLOROETHANE ND(2.0) ND ND ND ND 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND ND ND 
TRICHLOROETHENE 2.0 0.74 0.58 0.4 0.4 
TRICHLOROFLUOROMETHANE ND(2.0) ND ND ND ND 
VINYL CHLORIDE ND(2.0) ND ND ND ND 
TOTAL XYLENES ND(2.0) ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb. 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-12 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 

BENZENE ND 0.6 ND 0.5 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE 0.8 0.7 0.7 ND 
1,2-DICHLOROETHANE 0.4 0.4 0.4 ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE 5.1 3.7 1.6 ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND 4.9 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE 0.7 0.7 0.6 ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND 0.6 ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE 0.3 0.2 0.2 ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND 10.6 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-13 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 8/23/90 1/24/91 4/5/91 7/5/91 10/2/91 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1. 

BENZENE ND(0.2) ND ND ND ND 
BROMODICHLOROMETHANE ND(0.1) ND ND ND ND 
BROMOFORM ND(0.5) ND ND ND ND 
BROMOMETHANE ND(1.2 ) 0.96 ND ND ND 
CARBON TETRACHLORIDE ND(0.12) ND ND ND ND 
CHLOROBENZENE ND(0.2) ND ND ND ND 
CHLOROETHANE ND(0.52) 0.96 0.41 ND ND 
CHLOROFORM ND(0.1) ND ND ND ND 
CHLOROMETHANE ND(0.3) ND ND ND ND 
DIBROMOCHLOROMETHANE ND(0.2) ND ND ND ND 
1,2-DICHLOROBENZENE ND(0.4) ND ND ND ND 
1,3-DICHLOROBENZENE ND(0.4) ND ND ND ND 
1,4-DICHLOROBENZENE ND(0.3) ND ND ND ND 
1,1-DICHLOROETHANE 0.53 1.0 0.83 0.9 ND 
1,2-DICHLOROETHANE 11.0 3.8 3.9 ND 0.9 
1,1-DICHLOROETHENE ND(0.2) ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE 0.28 ND ND ND 0.4 
1,2-DICHLOROPROPANE ND(0.1) ND ND ND ND 
ETHYLBENZENE ND(0.2) ND ND ND ND 
METHYLENE CHLORIDE ND(0.4) ND ND ND ND 
1,1,1,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(0.15) ND ND ND ND 
TETRACHLOROETHENE 0.34 ND ND ND ND 
TOLUENE 0.79 0.95 ND ND ND 
1,1,1-TRICHLOROETHANE ND(0.2) ND ND ND ND 
1,1,2-TRICHLOROETHANE ND(0.2) ND ND ND ND 
TRICHLOROETHENE 0.26 ND ND ND ND 
TRICHLOROFLUOROMETHANE ND(0.2) ND ND ND ND 
VINYL CHLORIDE ND(0.2) ND ND ND ND 
TOTAL XYLENES ND(0.2) ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (Ppb) 
GIANT BLOOMFIELD REFINERY 

i 

MONITOR WELL SHS-13 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1. 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE 1.7 1.0 0.9 1.5 
1,2-DICHLOROETHANE 11.0 3.1 3.1 4.7 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE 0.9 ND ND 0.6 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE 0.2 ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

fll 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-14 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

GIANT 

8/22/90 

(BELOW) 

TR 
ND 
NA 
** 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

GIANT 

1/9/92 

(BELOW) 

BENZENE 11.0 ND( 5 0) 
BROMODICHLOROMETHANE ND(1. 0) ND ( 2 0) 
BROMOFORM ND(5. 0) ND 2 .0) 
BROMOMETHANE ND(12 .0) ND 2 0) 
CARBON TETRACHLORIDE ND(1. 2) ND ( 2 0) 
CHLOROBENZENE ND(2. 0) ND 5 .0) 
CHLOROETHANE ND(5. 2) ND 2 0) 
CHLOROFORM ND ( 1 . 0) ND 2 .0) 
CHLOROMETHANE ND(3. 0) ND 2 .0) 
DIBROMOCHLOROMETHANE ND(2. 0) ND 2 0) 
1,2-DICHLOROBENZENE ND(4. 0) ND 5 .0) 
1,3-DICHLOROBENZENE ND(4. 0) ND 5 0) 
1,4-DICHLOROBENZENE 140.0 ND ( 5 0) 
1,1-DICHLOROETHANE ND(5. 0) ND ( 2 0) 
1,2-DICHLOROETHANE ND(1. 0) ND i 2 0) 
1,1-DICHLOROETHENE 2.0 ND 2 0) 
CIS-1,2-DICHLOROETHENE NA NA 
TRANS-1,2-DICHLOROETHENE NA NA 
TOTAL 1,2-DICHLOROETHENE ND(2. 0) ND ( 2 0) 
1,2-DICHLOROPROPANE ND(1. 0) ND ( 2 0) 
ETHYLBENZENE 77.0 ND ( 5 0) 
METHYLENE CHLORIDE ND(50 .0) 440.0 
1,1,2,2-TETRACHLOROETHANE ND(1. 5) ND ( 2 0) 
TETRACHLOROETHENE 4.6 ND ( 2 0) 
TOLUENE 31.0 ND ( 5 0) 
1,1,1-TRICHLOROETHANE ND(2. 0) ND 2 0) 
1,1,2-TRICHLOROETHANE ND(2. 0) ND 2 0) 
TRICHLOROETHENE ND(2 . 0) ND 2 .0) 
TRICHLOROFLUOROMETHANE ND(2. 0) ND 5 0) 
VINYL CHLORIDE ND(2. 0) ND ( 2 0) 
TOTAL XYLENES 260.0 ND 5 0) 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-15 

SAMPLER GIANT 

DATE 8/22/90 

PARAMETER 

DETECTION LIMIT (BELOW) 

BENZENE ND(0.2) 
BROMODICHLOROMETHANE ND(0.1) 
BROMOFORM ND(0.5) 
BROMOMETHANE ND(1.2) 
CARBON TETRACHLORIDE ND(0.12) 
CHLOROBENZENE ND(0.2) 
CHLOROETHANE ND(0.5 2) 
CHLOROFORM ND(0.1) 
CHLOROMETHANE ND(0.3) 
DIBROMOCHLOROMETHANE ND(0.2) 
1.2- DICHLOROBENZENE ND(0.4) 
1.3- DICHLOROBENZENE ND(0.4) 
1.4- DICHLOROBENZENE 0.38 
1.1- DICHLOROETHANE ND(0.5) 
1.2- DICHLOROETHANE ND(O.l) 
1,1-DICHLOROETHENE ND(0.2) 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
TOTAL 1,2-DICHLOROETHENE ND(0.2) 
1, 2-DICHLOROPROPANE ND(0.1) 
ETHYLBENZENE 0.24 
METHYLENE CHLORIDE ND(0.4) 
1,1,1,2-TETRACHLOROETHANE ND(5.0) 
1,1,2,2-TETRACHLOROETHANE ND(0.15) 
TETRACHLOROETHENE 0.4 
TOLUENE 0.33 

1.1.1- TRICHLOROETHANE ND(0.2) 
1.1.2- TRICHLOROETHANE ND(0.2) 
TRICHLOROETHENE ND(0.2) 
TRICHLOROFLUOROMETHANE ND(0.2) 
VINYL CHLORIDE ND(0.2) 
TOTAL XYLENES 0.97 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

GIANT GIANT GIANT GIANT 

1/25/91 4/8/91 7/5/91 10/2/91 

<1.0 <1.0 <1.0 <1. 

ND ND ND ND 
ND ND 0.6 ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND 0.6 11.8 6.5 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
NA NA NA NA 
NA NA NA NA 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 
ND ND ND ND 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL SHS-15 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1. 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND 0.3 ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM 0.6 6.5 11.7 3.3 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-16 

SAMPLER GIANT GIANT GIANT GIANT G l i 

DATE 8/22/90 1/25/91 4/8/91 7/5/91 10 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM 0.17 ND 0.4 ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE 0.34 ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,1,2-TETRACHLOROETHANE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-16 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/12/ 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
** 

in 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (PPbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT 

DATE 10/12/92 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE ND 

1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

IMHIMI I I imam 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-18 

SAMPLER GIANT GIANT 

DATE 8/10/92 10/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 

BENZENE 2.4 9.0 
BROMODICHLOROMETHANE ND ND 
BROMOFORM ND ND 
BROMOMETHANE ND ND 
CARBON TETRACHLORIDE ND ND 
CHLOROBENZENE ND ND 
CHLOROETHANE ND ND 
CHLOROFORM 0.3 ND 
CHLOROMETHANE ND ND 
DIBROMOCHLOROMETHANE ND ND 
1,2-DICHLOROBENZENE 0.6 ND 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE 0.6 ND 
DICHLORODIFLUOROMETHANE ND ND 
1,1-DICHLOROETHANE ND ND 
1,2-DICHLOROETHANE 0.6 0.4 
1,1-DICHLOROETHENE ND ND 
TOTAL 1,2-DICHLOROETHENE 0.6 ND 
1,2-DICHLOROPROPANE ND ND 
ETHYLBENZENE 8.9 76.0 
METHYLENE CHLORIDE ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND 
TETRACHLOROETHENE ND ND 
TOLUENE ND ND 
1,1,1-TRICHLOROETHANE ND ND 
1,1,2-TRICHLOROETHANE ND ND 
TRICHLOROETHENE ND ND 
TRICHLOROFLUOROMETHANE ND ND 
VINYL CHLORIDE ND ND 
TOTAL XYLENES 10.9 150.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL - STEEL WELL 

SAMPLER GIANT GIANT 

DATE 5/9/86 10/17/86 

PARAMETER 

DETECTION LIMIT 1.0 5.0 

BENZENE ND 144.0 
BROMODICHLOROMETHANE NA ND 
BROMOFORM NA ND 
BROMOMETHANE NA ND 
CARBON TETRACHLORIDE NA ND 
CHLOROBENZENE NA NA 
CHLOROETHANE NA ND 
CHLOROFORM NA ND 
CHLOROMETHANE NA ND 
DIBROMOCHLOROMETHANE NA ND 
1,2-DICHLOROBENZENE NA NA 
1,3-DICHLOROBENZENE NA NA 
1,4-DICHLOROBENZENE NA NA 
DI CHLOROD I FLUOROMETHANE NA NA 
1,1-DICHLOROETHANE NA ND 
1,2-DICHLOROETHANE NA 31.0 
1,1-DICHLOROETHENE NA ND 
CIS-1,2-DICHLOROETHENE NA NA 
TRANS-1,2-DICHLOROETHENE NA ND 
1,2-DICHLOROPROPANE NA ND 
ETHYLBENZENE ND 179.0 
METHYLENE CHLORIDE NA ND 
1,1,2,2-TETRACHLOROETHANE NA ND 
TETRACHLOROETHENE NA ND 
TOLUENE ND 148.0 
1,1,1-TRICHLOROETHANE NA ND 
1,1,2-TRICHLOROETHANE NA ND 
TRICHLOROETHENE NA ND 
TRICHLOROFLUOROMETHANE NA ND 
VINYL CHLORIDE NA ND 
TOTAL XYLENES ND 356.0 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
* * 



VOLATILE ORGANIC CONCENTRATIONS(ppb> 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT OCD GIANT OCD OCD* 

DATE 6/23/88 7/13/88 11/8/88 12/15/88 12/15/88 

PARAMETER 

DETECTION LIMIT <1.0 50.0 2.0 (BELOW) (BELOW) 

BENZENE 700.0 1,030 520.0 373.0 90.0 
BROMODICHLOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
BROMOFORM ND ND ND ND(<1.0) ND(0.5 ) 
BROMOMETHANE ND ND ND ND(<1.0) ND(0.5) 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) ND(0.5) 
CHLOROBENZENE ND ND ND ND(<1.0) ND(0.5) 
CHLOROETHANE ND ND ND ND(<1.0) ND(0.5) 
CHLOROFORM ND ND ND ND(<1.0) ND(0.5) 
CHLOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
DIBROMOCHLOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
1,2-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.5) 
1,3-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.5) 
1,4-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.5) 
DICHLORODIFLUOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
1,1-DICHLOROETHANE 4.5 ND ND 3.9 1.0 
1,2-DICHLOROETHANE 42.0 TR ND 2.3 3.0 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) ND(0.5) 
CIS-1,2-DICHLOROETHENE NA ND NA NA 4.0 
TRANS-1,2-DICHLOROETHENE 14.0 ND ND ND(<1.0) ND(0.5) 
DICHLOROMETHANE NA ND NA NA 1.5 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) ND(0.5) 
1,2-DIMETHYLBENZENE NA ND NA NA 10.0 
ETHYLBENZENE 79.0 210.0 68.0 ND(5.0) ND(5.0) 
METHYLENE CHLORIDE 4.7 ND ND ND(<1.0) ND(0.5) 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) ND(0.5) 
TETRACHLOROETHENE ND ND ND 1.8 1.0 
TOLUENE 490.0 315.0 5.4 38.0 TR(5.0) 
1,1,1-TRICHLOROETHANE 1.6 ND ND 0.9 ND(0.5) 
1,1,2-TRICHLOROETHANE ND ND ND ND(<1.0) ND(0.5) 
TRICHLOROETHENE 1.7 ND 3.2 2.2 1.0 
TRICHLOROFLUOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
VINYL CHLORIDE ND ND ND ND(<1.0) ND(0.5) 
TOTAL XYLENES 800.0 945.0 310.0 246.0 60.0 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE SAMPLE 



VOLATILE ORGAMIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLDENT 

SAMPLER GIANT 

DATE 1/16/89 

PARAMETER 

DETECTION LIMIT (BELOW) 

BENZENE 440.0 
BROMODICHLOROMETHANE ND(<1.0) 
BROMOFORM ND(<1.0) 
BROMOMETHANE ND(1.2) 
CARBON TETRACHLORIDE ND(<1.0) 
CHLOROBENZENE ND(7.5) 
CHLOROETHANE ND(<1.0) 
CHLOROFORM ND(<1.0) 
CHLOROMETHANE ND(<1.0) 
DIBROMOCHLOROMETHANE ND(<1.0) 
1.2- DICHLOROBENZENE ND(IO.O) 
1.3- DICHLOROBENZENE ND(IO.O) 
1.4- DICHLOROBENZENE ND(7.5) 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE 4.2 
1.2- DICHLOROETHANE 6.7 
1.1- DICHLOROETHENE ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE 11.0 
1.2- DICHLOROPROPANE ND(<1.0) 
ETHYLBENZENE ND(7.5) 
METHYLENE CHLORIDE 1.0 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) 
TETRACHLOROETHENE 1.9 
TOLUENE ND(5.0) 
1.1.1- TRICHLOROETHANE 2.1 
1.1.2- TRICHLOROETHANE ND(<1.0) 
TRICHLOROETHENE 3.0 
TRICHLOROFLUOROMETHANE 0.5 
VINYL CHLORIDE ND(<1.0) 
TOTAL XYLENES 319.0 

GIANT GIANT GIANT GIANT 

2/2/89 3/14/89 12/11/89 5/12/89 

(BELOW) (BELOW) 2.0 <1.0 

280.0 2,314 363.0 390.0 
ND(<1.0) ND(<1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
ND(1.2 ) ND(1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
ND(15.0) ND(<1.0) NA ND 
ND(<1.0) ND(1.0) NA ND 
0.9 ND(<1.0) NA ND 
ND(<1.0) ND(1.0) NA ND 
ND(<1.0) ND(<1.0) NA 1.2 
ND(20.0) ND(<1.0) NA ND 
ND(20.0) ND(<1.0) NA ND 
ND(15.0) ND(<1.0) NA ND 
NA ND(1.0) NA ND 
5.0 ND(<1.0) NA 3.1 
6.0 13.4 NA 7.3 
ND(<1.0) ND(<1.0) NA ND 
NA NA NA NA 
11.0 ND(<1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
ND(15.0) 191.0 97.3 41.0 
1.4 2.5 NA 1.2 
ND(<1.0) ND(<1.0) NA ND 
2.2 ND(<1.0) NA ND 
ND(IO.O) 2,630 121.0 140.0 
2.1 ND(<1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
3.4 ND(<1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
ND(<1.0) ND(1.0) NA ND 
38.0 1,161 342.8 310.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIAl 

DATE 6/14/89 7/12/89 8/17/89 9/13/89 9/29/ 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) 1. 

BENZENE 82.3 33.5 140.0 1,800 78 
BROMODICHLOROMETHANE ND(1.0) ND(1.0) ND(1.0) ND(IO.O) NA 
BROMOFORM ND(1.0) ND(1.0) ND(20.0) ND(200.0) NA 
BROMOMETHANE ND(1.0) ND(1.0) ND(IO.O) ND(100.0) NA 
CARBON TETRACHLORIDE ND(1.0) ND (1.0) ND(2.0) ND(20.0) NA 
CHLOROBENZENE ND(<1.0) ND(<1.0) ND(1.0) ND(IO.O) ND 
CHLOROETHANE ND(1.0) ND(1.0) ND(5.0) ND(50.0) NA 
CHLOROFORM 1.2 ND ( 1 . 0) ND(1.0) ND(IO.O) NA 
CHLOROMETHANE ND(1.0) ND(1.0) ND(5.0) ND(50.0) NA 
DIBROMOCHLOROMETHANE ND(1.0) ND(1.0) ND(2.0) ND(20.0) NA 
1,2-DICHLOROBENZENE ND(<1.0) ND(<1.0) ND(2.0) ND(20.0) ND 
1,3-DICHLOROBENZENE ND(<1.0) ND(<1.0) ND(4.0) ND(40.0) ND 
1,4-DICHLOROBENZENE ND(<1.0) ND(<1.0) ND(2.0) ND(20.0) ND 
DI CHLOROD IFLUOROME THANE ND(1.0) ND(1.0) NA NA NA 
1,1-DICHLOROETHANE 4.6 ND(1.0) ND(1.0) ND(IO.O) NA 
1,2-DICHLOROETHANE 3.3 ND(1.0) 3.9 ND(IO.O) NA 
1,1-DICHLOROETHENE ND(1.0) ND(1.0) ND(l.O) ND(IO.O) NA 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(1.0) 2.7 NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA 17.0 ND(10.0 NA 
1,2-DICHLOROPROPANE ND(1.0) ND(l.O) ND(1.0) ND(IO.O) NA 
ETHYLBENZENE 11.4 1.8 ND(1.0) 130.0 16 
METHYLENE CHLORIDE ND(1.0) ND(1.0) ND(4.0) ND(40.0) NA 
1,1,2,2-TETRACHLOROETHANE ND(1.0) ND(1.0) ND(2.0) ND(20.0) NA 
TETRACHLOROETHENE 1.6 1.2 ND(1.0) ND(IO.O) NA 
TOLUENE 17.8 ND(<1.0) 6.1 260.0 22 
1,1,1-TRICHLOROETHANE ND(1.0) 3.4 ND(2.0) ND(20.0) NA 
1,1,2-TRICHLOROETHANE ND(1.0) ND(1.0) ND(2.0) ND(20.0) NA 
TRICHLOROETHENE 1.9 0.9 ND(2.0) ND(20.0) NA 
TRICHLOROFLUOROMETHANE ND(1.0) ND(1.0) ND(1.0) ND(IO.O) NA 
VINYL CHLORIDE ND(1.0) ND(1.0) ND(2.0) ND(20.0) NA 
TOTAL XYLENES 43.0 18.5 36.0 210.0 43 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
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VOLATILE ORGANIC CONCENTRATIONS (ppb) 

GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 10/19/89 11/15/89 12/12/89 1/15/90 2/12/90 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 129.58 23.6 110.c 112 .5 240.0 
BROMODICHLOROMETHANE ND ( 1.0) ND(1.0) ND(0. 1) ND ( 10.0) ND(1.0) 
BROMOFORM ND ( 1.0) ND(1.0) ND(0. 5) ND { 10.0) ND(5.0) 
BROMOMETHANE ND | 1.0) ND(1.0) ND ( 1 . 2) ND | 10.0) ND(12.0) 
CARBON TETRACHLORIDE ND | 1.0) ND(1.0) ND(0. 12) ND | 10.0) ND(1.2) 
CHLOROBENZENE ND | 0.2) ND(0.5) ND(1. 0) ND ( 10.0) ND(2.0) 
CHLOROETHANE ND I 1.0) ND(1.0) ND(0. 52) ND ( 10.0) ND(5.2 ) 
CHLOROFORM ND ( 1.0) ND(1.0) ND(0. 1) ND ( 10.0) ND(1.0) 
CHLOROMETHANE ND ( 1.0) ND(1.0) ND(0. 3) ND ( 10.0) ND(3.0) 
DIBROMOCHLOROMETHANE ND ( 1.0) ND(1.0) ND(0. 2) ND ( 10.0) ND(2.0) 
1,2-DICHLOROBEN ZENE ND | 0.2) ND(0.5) ND(2. 0) ND | 10.0) ND(4.0) 
1,3-DICHLOROBENZENE ND ( 0.2) ND(0.5) ND(2. 0) ND ( 10.0) ND (4.0) 
1,4-DICHLOROBENZENE ND | 0.2) ND(0.5) 8.6 ND ( 10.0) ND(3.0) 
DICHLORODIFLUOROMETHANE ND | 1.0) ND (1.0) NA NA NA 
1,1-DICHLOROETHANE ND ( 1.0) ND(1.0) 1.9 ND ( 10.0) ND(5.0) 
1,2-DICHLOROETHANE ND ( 1.0) ND(1.0) 3.5 ND ( 10.0) 6.3 
1,1-DICHLOROETHENE ND ( 1.0) ND(1.0) ND(0. 2) ND { 10.0) ND(2.0) 
CIS-1,2-DICHLOROETHENE NA ND(1.0) NA ND | 10.0) 28.0 
TRANS-1,2-DICHLOROETHENE ND ( 1.0) 5.6 9.3 ND ( 10.0) ND(2.0) 
1,2-DICHLOROPROPANE ND | 1.0) ND(1.0) ND(0. 1) ND ( 10.0) ND(1.0) 
ETHYLBENZENE 23. 67 3.01 18.0 20. 5 19.0 
METHYLENE CHLORIDE ND ( 1.0) ND(1.0) 1.0 ND ( 10.0) ND(4.0) 
1,1,2,2-TETRACHLOROETHANE ND | 1.0) 2.3 ND(0. 15) ND ( 10.0) ND(1.5) 
TETRACHLOROE THE NE ND ( 1.0) ND(1.0) 1.3 ND ( 10.0) ND(1.0) 
TOLUENE 69. 33 ND(0.5) ND(1. 0) ND ( 1.0) ND(2.0) 
1,1,1-TRICHLOROETHANE ND ( 1.0) ND(1.0) 0.8 ND ( 10.0) 4.5 
1,1,2-TRICHLOROETHANE ND ( 1.0) 2.3 ND(0. 2) ND ( 10.0) ND(2.0) 
TRICHLOROETHENE ND | 1.0) ND(1.0) 2.0 ND | 10.0) 2.0 
TRICHLOROFLUOROMETHANE ND ( 1.0) ND(1.0) ND(0. 2) ND | 10.0) ND(2.0) 
VINYL CHLORIDE ND | 1.0) ND(1.0) ND(0. 2) ND | 10.0) ND(2.0) 
TOTAL XYLENES 47. 44 18.86 9.1 6.25 ND(2.0) 

TR - TRACE 

ND - NOT DETECTED 

NA - NOT ANALYZED 

** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 4/2/90 5/2/90 6/4/90 7/17/90 8/21/90 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 (BELOW) <1.0 

BENZENE 23.0 22.0 ND 52.0 ND 
BROMODICHLOROMETHANE ND ND ND ND(1.0) 1.4 X 
BROMOFORM ND ND 1.2 ND(5.0) ND 
BROMOMETHANE ND ND ND ND(12.0) ND 
CARBON TETRACHLORIDE ND ND ND ND(1.2) ND 
CHLOROBENZENE ND ND 4.5 ND(2.0) ND 
CHLOROETHANE ND ND ND ND(5.2 ) ND 
CHLOROFORM ND ND ND ND(1.0) ND 
CHLOROMETHANE ND ND ND ND(3.0) ND 
DIBROMOCHLOROMETHANE ND ND ND ND(2.0) ND 
1,2-DICHLOROBENZENE ND ND ND ND(4.0) ND 
1,3-DICHLOROBENZENE ND ND ND ND(4.0) ND 
1,4-DICHLOROBENZENE ND ND ND ND(3.0) ND 
DICHLORODIFLUOROMETHANE NA NA NA NA ND 
1,1-DICHLOROETHANE 3.1 2.2 ND ND(5.0) 0.68 X 
1,2-DICHLOROETHANE 4.5 2.2 1.3 ND(1.0) 1.1 
1,1-DICHLOROETHENE ND ND ND ND(2.0) ND 
CIS-1,2-DICHLOROETHENE 25.0 5.9 ND 16.0 0.43 X 
TRANS-1,2-DICHLOROETHENE ND ND ND ND(2.0) ND 
1,2-DICHLOROPROPANE ND ND ND ND(1.0) ND 
ETHYLBENZENE 0.9 3.5 7.1 6.7 ND 
METHYLENE CHLORIDE 0.65 ND ND 6.2 ND 
1,1,2,2-TETRACHLOROETHANE ND ND 0.89 ND(1.5) ND 
TETRACHLOROE THE NE 2.8 2.7 ND 4.2 0.32 X 
TOLUENE ND ND 1.2 2.2 ND 
1,1,1-TRICHLOROETHANE 0.96 0.53 ND 16.0 ND 
1,1,2-TRICHLOROETHANE ND ND ND ND(2.0) 0.2 X 
TRICHLOROETHENE 2.4 2.6 ND 36.0 ND 
TRICHLOROFLUOROMETHANE ND ND ND ND(2.0) ND 
VINYL CHLORIDE ND ND ND ND(2.0) ND 
TOTAL XYLENES 7.1 3.8 16.0 36.0 0.81 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 
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VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT Gli 

DATE 9/5/90 10/4/90 11/5/90 1/29/90 2/ 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 <1.0 <1 

BENZENE 2.8 X 60.0 5.2 1.5 ND 
BROMODICHLOROMETHANE NA ND(1.0) ND ND ND 
BROMOFORM NA ND(5.0) ND ND ND 
BROMOMETHANE NA ND(12.0) ND ND ND 
CARBON TETRACHLORIDE NA ND(1.2) ND ND ND 
CHLOROBENZENE ND 4.5 X ND ND ND 
CHLOROETHANE NA ND(5.2) ND ND ND 
CHLOROFORM NA ND(1.0) ND ND ND 
CHLOROMETHANE NA ND(3.0) ND ND ND 
DIBROMOCHLOROMETHANE NA ND(2.0) ND ND ND 
1,2-DICHLOROBENZENE ND ND(4.0) ND ND ND 
1,3-DICHLOROBENZENE ND ND(4.0) ND ND ND 
1,4-DICHLOROBENZENE ND 100.0 2.3 ND ND 
1,1-DICHLOROETHANE NA ND(5.0) ND ND ND 
1,2-DICHLOROETHANE NA 2.7 X ND ND ND 
1,1-DICHLOROETHENE NA ND(2.0) ND ND ND 
CIS-1,2-DICHLOROETHENE NA 16.0 X 0.66 NA NA 
TRANS-1,2-DICHLOROETHENE NA ND(2.0) ND NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA ND ND 
1,2-DICHLOROPROPANE NA ND (1.0) ND ND ND 
ETHYLBENZENE ND ND(2.0) 0.42 ND ND 
METHYLENE CHLORIDE NA 4.9 X ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND(1.5) ND ND ND 
TETRACHLOROE THE NE NA 1.5 X 0.31 ND ND 
TOLUENE ND 3.0 0.25 ND ND 
1,1,1-TRICHLOROETHANE NA 2.5 X ND ND ND 
1,1,2-TRICHLOROETHANE NA ND(2.0) ND ND ND 
TRICHLOROETHENE NA 2.3 X ND ND ND 
TRICHLOROFLUOROMETHANE NA 3.0 X ND ND ND 
VINYL CHLORIDE NA ND(2.0) ND ND ND 
TOTAL XYLENES 0.92 X 140.0 1.7 1.3 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 3/8/91 4/8/91 5/1/91 6/7/91 7/8/91 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 (BELOW) 

BENZENE ND(5.0) 2.9 ND 25.2 303.0 
BROMODICHLOROMETHANE ND(2.0) ND ND ND ND (1.0) 
BROMOFORM ND(2.0) ND ND ND ND(1.0) 
BROMOMETHANE ND(2.0) ND ND ND ND(1.0) 
CARBON TETRACHLORIDE ND ( 2.0) ND ND ND ND(1.0) 
CHLOROBENZENE ND(5.0) ND ND ND ND(2.5) 
CHLOROETHANE ND(2.0) ND ND ND ND(1.0) 
CHLOROFORM ND(2.0) ND ND ND ND (1.0) 
CHLOROMETHANE ND(2.0) ND ND ND ND(1.0) 
DIBROMOCHLOROMETHANE ND(2.0) ND ND ND ND(1.0) 
1,2-DICHLOROBENZENE ND(5.0) ND ND ND ND(2.5) 
1,3-DICHLOROBENZENE ND(5.0) ND ND ND ND(2.5) 
1,4-DICHLOROBENZENE ND(5.0) ND ND ND ND(2.5) 
1,1-DICHLOROETHANE ND(2.0) ND ND 0.7 4.0 
1,2-DICHLOROETHANE ND(2.0) 0.6 ND 1.2 9.0 
1,1-DICHLOROETHENE ND(2.0) ND ND ND ND(1.0) 
TOTAL 1,2-DICHLOROETHENE ND ( 2.0) 1.5 ND 2.7 14.0 
1,2-DICHLOROPROPANE ND(2.0) ND ND ND ND(1.0) 
ETHYLBENZENE ND(5.0) ND ND 4.5 52.0 
METHYLENE CHLORIDE ND(20.0) ND ND ND ND(IO.O) 
1,1,2,2-TETRACHLOROETHANE ND(2.0) ND ND ND ND(1.0) 
TETRACHLOROETHENE ND(2.0) ND ND 0.3 1.0 
TOLUENE ND(5.0) ND ND 1.9 43.0 
1,1,1-TRICHLOROETHANE ND(2.0) ND ND ND ND(1.0) 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND ND ND (1.0) 
TRICHLOROETHENE ND(2.0) ND ND 0.3 2.0 
TRICHLOROFLUOROMETHANE ND(5.0) ND ND ND ND(2.5) 
VINYL CHLORIDE ND(5.0) ND ND ND ND(1.0) 
TOTAL XYLENES ND(20.0) 3.2 ND 46.0 156.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 8/9/91 9/9/91 10/31/91 11/11/91 12/9/ 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 <1.0 <1. 

BENZENE 45.7 35.0 17.0 21.0 8.9 
BROMODICHLOROMETHANE ND ND(l.O) ND ND ND 
BROMOFORM ND ND(1.0) ND ND ND 
BROMOMETHANE ND ND(1.0) ND ND ND 
CARBON TETRACHLORIDE ND ND(1.0) ND ND ND 
CHLOROBENZENE ND ND(2.5) ND ND ND 
CHLOROETHANE ND ND(1.0) ND ND ND 
CHLOROFORM ND ND(1.0) ND ND ND 
CHLOROMETHANE ND ND(1.0) ND ND ND 
DIBROMOCHLOROMETHANE ND ND(1.0) ND ND ND 
1,2-DICHLOROBENZENE ND ND(2.5) ND ND ND 
1,3-DICHLOROBENZENE ND ND(2.5) ND ND ND 
1,4-DICHLOROBENZENE ND ND(2.5) ND ND ND 
DICHLORODIFLUOROMETHANE ND ND(l.O) ND ND ND 
1,1-DICHLOROETHANE ND ND(1.0) 0.5 0.4 0.7 
1,2-DICHLOROETHANE ND ND(1.0) 0.5 0.7 0.4 
1,1-DICHLOROETHENE ND ND(l.O) ND ND ND 
TOTAL 1,2-DICHLOROETHENE 2.8 ND(1.0) 3.1 3.2 2.6 
1,2-DICHLOROPROPANE ND ND(1.0) ND ND ND 
ETHYLBENZENE ND 3.0 1.2 2.7 1.5 
METHYLENE CHLORIDE 2.1 ND(IO.O) ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND(1.0) ND ND ND 
TETRACHLOROE THE NE 0.4 ND(1.0) 0.3 0.5 0.2 
TOLUENE 0.7 ND(2.5) ND ND ND 
1,1,1-TRICHLOROETHANE ND ND(1.0) ND ND ND 
1,1,2-TRICHLOROETHANE ND ND(1.0) ND ND ND 
TRICHLOROETHENE 0.4 ND(1.0) 0.2 0.4 ND 
TRICHLOROFLUOROMETHANE ND ND(2.5) ND ND ND 
VINYL CHLORIDE ND ND(1.0) ND ND ND 
TOTAL XYLENES 7.5 13.0 3.4 4.5 1.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

mi 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/9/92 2/10/92 3/4/92 4/9/92 5/8/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 < 1 . 

BENZENE 11.0 11.0 9.8 12.0 5.1 
BROMODICHLOROMETHANE ND ND ND NA ND 
BROMOFORM ND ND ND NA ND 
BROMOMETHANE ND ND ND NA ND 
CARBON TETRACHLORIDE ND ND ND NA ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND NA ND 
CHLOROFORM ND ND ND NA ND 
CHLOROMETHANE ND ND ND NA ND 
DIBROMOCHLOROMETHANE ND ND ND NA ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND NA ND 
1,1-DICHLOROETHANE 0.8 0.8 1.0 NA 0.6 
1,2-DICHLOROETHANE 0.7 0.6 0.6 NA 0.5 
1,1-DICHLOROETHENE ND ND ND NA ND 
TOTAL 1,2-DICHLOROETHENE 2.8 2.8 2.9 NA 1.3 
1,2-DICHLOROPROPANE ND ND ND NA ND 
ETHYLBENZENE 1.5 0.6 1.5 2.9 0.6 
METHYLENE CHLORIDE ND ND ND NA ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND NA ND 
TETRACHLOROE THE NE 0.2 0.2 ND NA ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND NA ND 
1,1,2-TRICHLOROETHANE ND ND ND NA ND 
TRICHLOROETHENE ND ND ND NA ND 
TRICHLOROFLUOROMETHANE ND ND ND NA ND 
VINYL CHLORIDE ND ND ND NA ND 
TOTAL XYLENES ND 1.7 2.2 4.1 4.8 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
* * 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/5/92 7/7/92 8/10/92 10/12/92 11/16/ 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1.0 

BENZENE 5.3 11.7 15.6 19.3 30.0 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM 0.5 ND ND ND ND 
CHLOROMETHANE ND ND 1.2 ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE 0.6 0.8 0.8 ND 0.7 
1,2-DICHLOROETHANE 0.6 0.4 0.4 0.4 0.5 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE 1.3 1.8 1.2 3.0 ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
TRANS-1 -3 -DICHLOROPROPENE ND ND ND ND 3.3 
ETHYLBENZENE 0.7 3.3 4.4 ND 13.9 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 0.3 ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE 0.3 ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE 0.3 ND ND ND 0.2 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 3.8 3.3 5.4 11.2 16.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

•••Hiimiin m 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb. 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

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

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

AIR STRIPPER INFLUENT 

GIANT 

12/9/92 

(BELOW) 

30 .0 
ND ( 1 . 0) 
ND ( 1 . 0) 
ND (1 - 0) 
ND (1- 0) 
ND (2. 5) 
ND ( 1 . 0) 
ND (1 - 0) 
ND (1- 0) 
ND (1- 0) 
ND (2. 5) 
ND (2. 5) 
ND (2. 5) 
ND (1- 0) 
ND (1 - 0) 
ND (1 - 0) 
ND (1 - 0) 
1. 0 
ND (1 - 0) 
ND (2. 5) 
ND (10 . 0 
ND (1 - 0) 
ND (1 - 0) 
ND (2. 5) 
ND ( 1 . 0) 
ND (1- 0) 
ND (1- 0) 
ND (2. 5) 
ND (1 - 0) 
11 .0 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT OCD GIANT GIANT GIANT 

DATE 6/23/88 7/13/88 11/8/88 12/8/88 12/13/8? 

PARAMETER 

DETECTION LIMIT <1.0 5.0 2.0 (BELOW) <1.0 

BENZENE 9.5 14.0 ND 59.0 51.0 
BROMODICHLOROMETHANE ND ND ND ND(<1.0) ND 
BROMOFORM ND ND ND ND(<1.0) ND 
BROMOMETHANE ND ND ND ND(1.2) ND 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) ND 
CHLOROBENZENE ND ND ND ND(7.5) ND 
CHLOROETHANE ND ND ND ND(<1.0) ND 
CHLOROFORM ND ND ND ND(<1.0) ND 
CHLOROMETHANE ND ND ND ND(<1.0) ND 
DIBROMOCHLOROMETHANE ND ND ND ND(<1.0) ND 
1,2-DICHLOROBENZENE ND ND NA ND(IO.O) ND 
1,3-DICHLOROBENZENE ND ND NA ND(IO.O) ND 
1,4-DICHLOROBENZENE ND ND NA ND(7.5) ND 
DICHLORODIFLUOROMETHANE NA ND NA NA NA 
1,1-DICHLOROETHANE ND ND ND 0.8 0.7 
1,2-DICHLOROETHANE 0.87 ND ND 2.4 2.4 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) ND 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND ND 0.8 0.9 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) ND 
ETHYLBENZENE 1.3 TR ND 17.0 6.0 
METHYLENE CHLORIDE 3.0 ND ND ND(<1.0) ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) ND 
TETRACHLOROETHENE ND ND ND ND(<1.0) ND 
TOLUENE 7.8 TR ND 18.0 1.8 
1,1,1-TRICHLOROETHANE ND ND ND ND(<1.0) ND 
1,1,2-TRICHLOROETHANE ND ND ND ND(<1.0) ND 
TRICHLOROETHENE ND ND ND ND(<1.0) ND 
TRICHLOROFLUOROMETHANE ND ND ND 1.3 ND 
VINYL CHLORIDE ND ND ND ND(<1.0) ND 
TOTAL XYLENES 28.0 14.0 6.6 115.0 53.0 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
* * 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER OCD OCD* GIANT GIANT GIANT 

DATE 12/15/88 12/15/88 1/16/89 2/2/89 3/14/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) <1.0 (BELOW) 

BENZENE 20.8 15.0 42.0 ND 219.0 
BROMODICHLOROMETHANE ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
BROMOFORM ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
BROMOMETHANE ND(0.5) ND(0.5) ND(1.2) ND ND(1.0) 
CARBON TETRACHLORIDE ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
CHLOROBENZENE ND(0.5) ND(0.5) ND(1.5) ND ND(<1.0) 
CHLOROETHANE ND ( 0.5) ND(0.5) ND(<1.0) ND ND(1.0) 
CHLOROFORM ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
CHLOROMETHANE ND(0.5) ND(0.5) ND(<1.0) ND ND(l.O) 
DIBROMOCHLOROMETHANE ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
1,2-DICHLOROBENZENE ND(0.5) ND(0.5) ND(2.0) ND ND(<1.0) 
1,3-DICHLOROBENZENE ND(0.5) ND(0.5) ND(2.0) ND ND(<1.0) 
1,4-DICHLOROBENZENE ND(0.5) ND(0.5) ND(1.5) ND ND(<1.0) 
DICHLORODIFLUOROMETHANE ND(0.5) ND(0.5) NA NA ND(1.0) 
1,1-DICHLOROETHANE 0.5 ND(0.5) 0.8 ND ND(<1.0) 
1,2-DICHLOROETHANE 1.5 1.0 2.9 0.7 11.1 
1,1-DICHLOROETHENE ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA ND(0.5) NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(0.5) ND(0.5) 1.3 ND ND(<1.0) 
1,2-DICHLOROPROPANE ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
1,2-DIMETHYLBENZENE NA TR(2.0) NA NA NA 
ETHYLBENZENE ND(0.2 ) TR(2.0) 10.0 ND 12.5 
METHYLENE CHLORIDE ND(0.5) ND (0. 5 ) ND(<1.0) ND 7.2 
1,1,2,2-TETRACHLOROETHANE ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
TETRACHLOROETHENE ND(0.5) ND(0.5) 0.6 ND ND(<1.0) 
TOLUENE 1.8 TR(2.0) ND(1.0) ND 319.0 
1,1,1-TRICHLOROETHANE ND(0.5) ND(0.5) 0.6 ND ND(<1.0) 
1,1,2-TRICHLOROETHANE ND(0.5) ND(0.5) ND(<1.0) ND ND(<1.0) 
TRICHLOROETHENE ND(0.5) ND(0.5) 0.5 ND ND(<1.0) 
TRICHLOROFLUOROMETHANE ND(0.5) ND(0.5) 1.0 ND ND(<1.0) 
VINYL CHLORIDE ND(0.5) ND(0.5) ND(<1.0) ND ND ( 1 . 0 ) 
TOTAL XYLENES 12.0 15.0 41.6 ND 137.2 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 4/25/89 5/12/89 6/14/89 7/12/89 8/17/89 

PARAMETER 

DETECTION LIMIT 0.2 <1.0 (BELOW) (BELOW) (BELOW) 

BENZENE 10.1 9.8 5.5 0.51 58.0 
BROMODICHLOROMETHANE NA ND ND (1.0) ND(1.0) ND(1.0) 
BROMOFORM NA ND ND(1.0) ND(1.0) ND(20.0) 
BROMOMETHANE NA ND ND(1.0) ND(1.0) ND(IO.O) 
CARBON TETRACHLORIDE NA ND ND(1.0) ND(1.0) ND(2.0) 
CHLOROBENZENE NA ND ND(0.2 ) ND(0.2) ND(1.0) 
CHLOROETHANE NA ND ND(1.0) ND(1.0) ND(5.0) 
CHLOROFORM NA ND ND(1.0) ND(1.0) ND(1.0) 
CHLOROMETHANE NA ND ND(1.0) ND(1.0) ND(5.0) 
DIBROMOCHLOROMETHANE NA ND ND(1.0) ND(1.0) ND(2.0) 
1,2-DICHLOROBENZENE NA ND ND(0.2) ND(0.2) ND(2.0) 
1,3-DICHLOROBENZENE NA ND ND ( 0 . 2 ) ND(0.2) ND(4.0) 
1,4-DICHLOROBENZENE NA ND ND(0.2) ND(0.2) ND(2.0) 
DI CHLOROD IFLUOROME THANE NA ND ND(1.0) ND(1.0) NA 
1,1-DICHLOROETHANE NA ND ND(1.0) ND(1.0) ND(1.0) 
1,2-DICHLOROETHANE NA 0.9 ND(1.0) ND(1.0) ND ( 1 . 0) 
1,1-DICHLOROETHENE NA ND ND(1.0) ND(1.0) ND(1.0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND ND(1.0) ND(1.0) NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA 7.1 
1,2-DICHLOROPROPANE NA ND ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE 8.3 2.6 ND(0.2) ND(0.2) ND(1.0) 
METHYLENE CHLORIDE NA 0.3 ND(1.0) ND(1.0) ND (4. 0 ) 
1,1,2,2-TETRACHLOROETHANE NA ND ND(1.0) ND(1.0) ND(2.0) 
TE TRACHLOROE THENE NA ND ND(1.0) ND(1.0) ND(1.0) 
TOLUENE 4.6 4.5 ND(0.2) ND(0.2) 2.7 
1,1,1-TRICHLOROETHANE NA ND ND(1.0) ND(1.0) ND(2.0) 
1,1,2-TRICHLOROETHANE NA ND ND(1.0) ND(1.0) ND(2.0) 
TRICHLOROETHENE NA ND ND(1.0) ND(1.0) ND(2.0) 
TRICHLOROFLUOROMETHANE NA ND ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE NA ND ND(1.0) ND(l.O) ND(2.0) 
TOTAL XYLENES 29.9 17.7 ND(0.2) ND(0.2) 13.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

••niniMf 



V O L A T I L E ORGANIC CONCENTRATIONS ( p p b ) 

G I A N T B L O O M F I E L D R E F I N E R Y 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/13/89 9/29/89 10/19/89 11/15/89 12/12/8S 

PARAMETER 

DETECTION LIMIT (BELOW) 1.0 (BELOW) 0.5 <1.0 

BENZENE 1,200 9.2 12.43 ND 3.3 
BROMODICHLOROMETHANE ND(IO.O) NA ND(1.0) NA ND 
BROMOFORM ND(200.0) NA ND(1.0) NA ND 
BROMOMETHANE ND(100.0) NA ND(1.0) NA ND 
CARBON TETRACHLORIDE ND(20.0) NA ND(1.0) NA ND 
CHLOROBENZENE ND(10.0) ND ND(0.2) ND ND 
CHLOROETHANE ND(50.0) NA ND(1.0) NA ND 
CHLOROFORM ND(10.0) NA ND(1.0) NA ND 
CHLOROMETHANE ND(50.0) NA ND ( 1 . 0 ) NA ND 
DIBROMOCHLOROMETHANE ND(20.0) NA ND(1.0) NA ND 
1,2-DICHLOROBENZENE ND(20.0) ND ND(0.2) ND ND 
1,3-DICHLOROBENZENE ND(40.0) ND ND(0.2) ND ND 
1,4-DICHLOROBENZENE ND(20.0) ND ND(0.2 ) ND 1.4 
DICHLORODIFLUOROMETHANE NA NA ND ( 1 . 0) NA NA 
1,1-DICHLOROETHANE ND(10.0) NA ND(1.0) NA ND 
1,2-DICHLOROETHANE ND(10.0) NA ND(1.0) NA 1.0 
1,1-DICHLOROETHENE ND(10.0) NA ND(1.0) NA ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA NA ND(1.0) NA 0.97 
TOTAL 1,2-DICHLOROETHENE ND(10.0) NA NA NA NA 
1,2-DICHLOROPROPANE ND(IO.O) NA ND(1.0 NA ND 
ETHYLBENZENE 50.0 0.4 1.48 ND 0.55 
METHYLENE CHLORIDE ND(40.0) NA ND(1.OA NA ND 
1,1,2,2-TETRACHLOROETHANE ND(20.0) NA ND(1.OA NA ND 
TETRACHLOROETHENE ND(IO.O) NA ND(1.0) NA ND 
TOLUENE 190.0 0.6 5.42 ND ND 
1,1,1-TRICHLOROETHANE ND(20.0) NA ND(1.0) NA ND 
1,1,2-TRICHLOROETHANE ND(20.0) NA ND(1.0) NA ND 
TRICHLOROETHENE ND(20.0) NA ND(1.0) NA ND 
TRICHLOROFLUOROMETHANE ND(IO.O) NA ND(1.0) NA ND 
VINYL CHLORIDE ND(20.0) NA ND(1.0) NA ND 
TOTAL XYLENES 110.0 1.2 3.54 ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

HMMIHIIIIH 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/15/90 2/12/90 4/2/90 5/2/90 6/4/90 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1. 

BENZENE ND(1.0) 5.3 ND ND ND 
BROMOD I CHLOROMETHANE ND(IO.O) ND ND ND ND 
BROMOFORM ND(IO.O) ND ND ND ND 
BROMOMETHANE ND(IO.O) ND ND ND ND 
CARBON TETRACHLORIDE ND(IO.O) ND ND ND ND 
CHLOROBENZENE ND(IO.O) ND ND ND ND 
CHLOROETHANE ND(IO.O) ND ND ND ND 
CHLOROFORM ND(IO.O) ND ND ND ND 
CHLOROMETHANE ND(IO.O) ND ND ND ND 
DIBROMOCHLOROMETHANE ND(IO.O) ND ND ND ND 
1,2-DICHLOROBENZENE ND(IO.O) ND ND ND ND 
1,3-DICHLOROBENZENE ND(IO.O) ND ND ND ND 
1,4-DICHLOROBENZENE ND(IO.O) ND ND ND ND 
DICHLORODIFLUOROMETHANE ND(IO.O) NA NA NA NA 
1,1-DICHLOROETHANE ND(IO.O) ND ND ND ND 
1,2-DICHLOROETHANE ND(IO.O) 0.84 ND 0.17 ND 
1,1-DICHLOROETHENE ND(IO.O) ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA 0.7 ND ND ND 
TRANS-1,2-DICHLOROETHENE ND(IO.O) ND ND ND 5.2 
1,2-DICHLOROPROPANE ND(IO.O) ND ND ND ND 
ETHYLBENZENE ND(1.0) ND ND ND ND 
METHYLENE CHLORIDE ND(IO.O) ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(IO.O) ND ND ND ND 
TETRACHLOROETHENE ND(IO.O) ND ND ND ND 
TOLUENE ND (1.0) ND ND ND ND 
1,1,1-TRICHLOROETHANE ND(IO.O) ND ND ND ND 
1,1,2-TRICHLOROETHANE ND(IO.O) ND ND ND ND 
TRICHLOROETHENE ND(IO.O) ND ND ND ND 
TRICHLOROFLUOROMETHANE ND(IO.O) ND ND ND ND 
VINYL CHLORIDE ND(IO.O) ND ND ND ND 
TOTAL XYLENES ND(1.0) ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
* * 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 7/17/90 8/21/90 9/5/90 10/4/90 10/8/90 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 (BELOW) <1.0 

BENZENE ND ND ND 5.9 X ND 
BROMODICHLOROMETHANE ND 0.27 X NA 13.0 X ND 
BROMOFORM ND ND NA 23.0 X ND 
BROMOMETHANE ND ND NA ND(12.0) ND 
CARBON TETRACHLORIDE ND ND NA 16.0 X ND 
CHLOROBENZENE ND ND ND 14.0 X ND 
CHLOROETHANE ND ND NA ND ( 5 . 2 ) ND 
CHLOROFORM ND 0.18 X NA 10.0 X ND 
CHLOROMETHANE ND ND NA ND(3.0) ND 
DIBROMOCHLOROMETHANE ND ND NA 14.0 ND 
1,2-DICHLOROBENZENE ND ND ND ND(4.0) ND 
1,3-DICHLOROBENZENE ND ND ND 19.0 ND 
1,4-DICHLOROBENZENE ND ND ND 20.0 0.56 
1,1-DICHLOROETHANE ND ND NA 13.0 X ND 
1,2-DICHLOROETHANE ND ND NA 13.0 X ND 
1,1-DICHLOROETHENE ND ND NA 14.0 X ND 
CIS-1,2-DICHLOROETHENE ND ND NA 13.0 X ND 
TRANS-1,2-DICHLOROETHENE ND ND NA ND(2.0) ND 
1,2-DICHLOROPROPANE ND ND NA 6.7 X ND 
ETHYLBENZENE ND 0.2 X ND 3.0 ND 
METHYLENE CHLORIDE 0.69 ND NA 9.5 X ND 
1,1,2,2-TETRACHLOROETHANE ND ND NA ND(1.5) ND 
TETRACHLOROETHENE 0.14 ND NA 16.0 X ND 
TOLUENE ND 0.32 X ND 6.5 0.45 
1,1,1-TRICHLOROETHANE 0.94 ND NA 20.0 X ND 
1,1,2-TRICHLOROETHANE ND ND NA ND(2.0) ND 
TRICHLOROETHENE 6.8 0.48 X NA 9.9 X ND 
TRICHLOROFLUOROMETHANE 0.24 ND NA 22.0 X ND 
VINYL CHLORIDE ND ND NA ND(2.0) ND 
TOTAL XYLENES ND 0.44 X ND 35.0 0.91 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 
PRESENCE NOT CONFIRMED 

TR 
ND 
NA 
* * 
X 

MM nil* mm 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIAN' 

DATE 11/5/90 1/29/91 2/6/91 3/8/91 4/8/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1. 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE 0.29 X 1.4 ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE 0.34 X ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 0.48 X ND ND ND 2.2 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIAN 

DATE 5/1/91 6/91 7/2/91 8/7/91 9/4/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1, 2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

••nmi!.iH 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIA 

DATE 10/1/91 11/11/91 11/8/91 12/23/91 1/8/ 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND 21.0 ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND 0.4 ND ND ND 
1,2-DICHLOROETHANE ND 0.7 0.2 ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND 3.2 0.3 ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND 2.7 ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROE THE NE ND 0.5 ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND 0.4 ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND 4.5 ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIAN' 

DATE 2/7/92 3/13/92 4/13/92 5/13/92 6/18/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND 0.3 ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND 0.3 ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 7/20/92 8/3/92 9/21/92 10/9/92 11/23/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1. 

BENZENE ND ND 0.9 2.2 ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND 0.9 ND ND 
1,2-DICHLOROETHANE ND ND 0.5 0.6 0.2 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND 1.0 2.1 0.3 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND 0.5 1.8 ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROE THE NE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND 1.6 2.0 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IM GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLDENT 

SAMPLER GIANT 

DATE 12/7/92 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE 0.3 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE ND 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
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01-26-93 01:36p 
Free: 487,424 

D i r e c t o r y C:\WP51\BILL\GIANT\ANALYSE.DAT\*.* 

Current <Dir> 
AIRSTRIP .IN 67, 409 01 -26 -93 10: 23a 
GBR . 05 5, 552 01 -26 -93 10: 25a 
GBR . 10 3, 924 01 -26 -93 10: 26a 
GBR .21 3 , 732 01 -26 -93 10: 27a 
GBR .25 3, 708 01 -26 -93 10: 28a 
GBR .27 7, 027 01 -26 -93 10: 46a 
GBR . 38 4, 508 01 -26 -93 10: 50a 
GBR .41 3 , 735 01 -26 -93 10- 58a 
GBR(CL) . 06 12 , 541 01 -26 -93 10 59a 
GBR(CL) . 09 10, 677 01 -26 -93 11 00a 
GBR(CL) . 13 18, 297 01 -26 -93 11 02a 
GBR(CL) . 15 24, 610 01 -26 -93 11 03a 
GBR(CL) . 19 11/ 251 01 -26 -93 11 l l a 
GBR(CL) • 24D 31, 249 01 -26 -93 11 13a 
GBR(CL) .29 19, 217 01 -26 -93 11 18a 
GBR(CL) .31 31 769 01 -26 -93 01 04p 
GBR(CL) .33 13 104 01 -26 -93 01 05p 
GBR(CL) . 37 4 745 01 -26 -93 01 06p 
GBR(CL) .44 19 793 01 -26 -93 01 07p 
GBR(CL) . 48 11 346 01 -26 -93 01 l l p 
GBR(CL) .50 12 573 01 -26 -93 01 H P 
GBR(CL) . 52 6 768 01 -22 -93 10 29a 
SHS . 03 12 896 01 -26 -93 01 13p 
SHS . 09 4 582 01 -26 -93 01 23p 
SHS . 17 6 652 01 -26 -93 01 15p 
SHS(CL) . 02 5 292 01 -26 -93 01 25p 
SHS(CL) .06 12 929 01 -26 -93 01 2 6p 
SHS(CL) . 08 4 545 01 -26 -93 01 27p 
SHS(CL) . 12 13 038 01 -26 -93 01 27p 
SHS(CL) . 14 4 598 01 -26 -93 01 .28p 
SHS(CL) . 16 13 070 01 -26 -93 01 .29p 
STEELWEL .L 4 552 01 -26 -93 01 : 36p 

Parent <Dir> 
AIRSTRIP .OUT 72, 559 01 -26 -93 10: 25a 
GBR . 07 4, 750 01 -26 -93 10: 26a 
GBR . 18 11/ 312 01 -26 -93 10: 27a 
GBR .22 3, 714 01 -26 -93 10: 28a 
GBR .26 4, 665 01 -26 -93 10: 29a 
GBR .28 6, 244 01 -26 -93 10: 48a 
GBR .40 3 , 709 01 -26 -93 10: 56a 
GBR . 42 4 , 500 01 -26 -93 10 58a 
GBR(CL) . 08 12, 052 01 -26 -93 11 00a 
GBR(CL) . 11 5/ 606 01 -26 -93 11 Ola 
GBR(CL) . 14 25, 557 01 -26 -93 11 02a 
GBR(CL) . 17 37, 996 01 -26 -93 11 07a 
GBR(CL) .20 5, 472 01 -26 -93 11 12a 
GBR(CL) .24S 5, 465 01 -26 -93 11 13a 
GBR(CL) .30 25, 345 01 -26 -93 11 29a 
GBR(CL) .32 25, 166 01 -26 -93 01 05p 
GBR(CL) .36 4, 575 01 -26 -93 01 06p 
GBR(CL) .43 12 573 01 -26 -93 01 07p 
GBR(CL) .47 5 203 01 -26 -93 01 lOp 
GBR(CL) . 49 11 145 01 -26 -93 01 H P 
GBR(CL) .51 6 013 01 -22 -93 01 34p 
MASTER . 6 647 01 -26 -93 01 12p 
SHS . 04 4 547 01 -26 -93 01 13p 
SHS . 11 3 844 01 -26 -93 01 14p 
SHS(CL) . 01 5 395 01 -26 -93 01 2 5p 
SHS(CL) . 05 4 628 01 -26 -93 01 2 6p 
SHS(CL) . 07 4 385 01 -26 -93 01 •26p 
SHS(CL) . 10 12 369 01 -26 -93 01 27p 
SHS(CL) . 13 13 079 01 -26 -93 01 :28p 
SHS(CL) . 15 13 367 01 -26 -93 01 :29p 
SHS(CL) . 18 6 765 01 -26 -93 01 :29p 

— l l l l l l l l m m i 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR—5 

SAMPLER GIANT OCD OCD 

DATE 3/13/86 6/9/86 11/20/86 

PARAMETER 

DETECTION LIMIT 1.0 50.0 10.0 

BENZENE 830.0 530.0 210.0 
BROMODICHLOROMETHANE NA ND ND 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND ND 
1, 3-DICHLOROBENZENE NA ND ND 
1, 4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1, 2-DICHLOROETHANE NA ND ND 
1,1-DICHLOROETHENE NA ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
DICHLOROMETHANE NA ND ND 
1,2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE 299.0 1,000 700.0 
METHYLENE CHLORIDE NA ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA ND ND 
TOLUENE 638.0 200.0 31.0 
1,1,1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA ND ND 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES 2,204 4,600 2,701 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb, 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-6 

SAMPLER OCD GIANT GIANT GIANT GIANT 

DATE 11/20/86 9/10/87 10/6/87 11/11/87 12/7/88 

PARAMETER 

DETECTION LIMIT 1.0 <1.0 (BELOW) (BELOW) (BELOW) 

BENZENE 70.0 101.0 85.0 75.0 740.0 
BROMODICHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
BROMOFORM ND ND ND(<1.0) ND(2.0) ND(<1.0) 
BROMOMETHANE ND ND ND(<1.0) ND(2.0) ND(1.2) 
CARBON TETRACHLORIDE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
CHLOROBENZENE ND ND ND(<1.0) ND(5.0) ND(300.C 
CHLOROETHANE ND ND ND(1.0) ND(2.0) ND(<1.0) 
CHLOROFORM ND ND ND(<1.0) ND(2.0) ND(<1.0) 
CHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
DIBROMOCHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,2-DICHLOROBENZENE ND ND ND(4.0) ND(5.0) ND(400.C 
1,3-DICHLOROBENZENE ND ND ND(4.0) ND(5.0) ND(400.C 
1,4-DICHLOROBENZENE ND ND ND(6.0) ND(5.0) ND(300.C 
DICHLORODIFLUOROMETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,1-DICHLOROETHANE ND 0.9 ND(<1.0) ND(2.0) ND(<1.0) 
1,2-DICHLOROETHANE 3.0 2.6 ND(<1.0) ND(2.0) 1.7 
1,1-DICHLOROETHENE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND ND(<1.0) ND (2.0 ) ND(<1.0) 
1,2-DICHLOROPROPANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
ETHYLBENZENE ND 74.4 169.0 240.0 25,000 
METHYLENE CHLORIDE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,1,2,2-TETRACHLOROETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
TETRACHLOROETHENE TR 0.3 ND(<1.0) ND(2.0) 0.6 
TOLUENE ND 8.0 ND(4.0) ND(IO.O) ND(200.0 
1,1,1-TRICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
1,1,2-TRICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
TRICHLOROETHENE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
TRICHLOROFLUOROMETHANE ND ND ND(<1.0) ND(20.0) ND(<1.0) 
VINYL CHLORIDE ND ND ND(<1.0) ND(2.0) ND(<1.0) 
TOTAL XYLENES 1,240 190.8 46.3 190.0 31,000 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR—6 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 3/15/89 6/13/89 9/12/89 12/13/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 222.0 136.0 200.0 110.0 
BROMODICHLOROMETHANE ND(<1.0) ND ( 10. 0) ND ( 2 5.0) ND(<1 .0) 
BROMOFORM ND(<1.0) ND ( 10. 0) ND(500.0) ND(<1 .0) 
BROMOMETHANE ND(1.0) ND ( 10. 0) ND(250.0) ND(1. 2) 
CARBON TETRACHLORIDE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1 .0) 
CHLOROBENZENE ND(<1.0) ND ( <1. 0) ND(2 5.0) ND( 10 .0) 
CHLOROETHANE ND (1.0) ND ( 10. 0) ND(130.0) ND(<1 .0) 
CHLOROFORM ND(<1.0) ND | 10. 0) ND(25.0) ND(<1 .0) 
CHLOROMETHANE ND(1.0) ND ( 10. 0) ND(134.0) ND(<1 .0) 
DIBROMOCHLOROMETHANE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1 .0) 
1,2-DICHLOROBENZENE ND(<1.0) ND ( <1. 0) ND(50.0) ND(20 .0) 
1,3-DICHLOROBENZENE ND(<1.0) ND | <1. 0) ND(100.0) ND(20 .0) 
1,4-DICHLOROBENZENE ND(<1.0) ND ( <1. 0) ND(50.0) ND(15 .0) 
DICHLORODIFLUOROMETHANE ND(1.0) ND ( 10. 0) NA ND(<1 .0) 
1,1-DICHLOROETHANE ND(<1.0) ND | 10. 0) ND(25.0) ND(<1 .0) 
1,2-DICHLOROETHANE ND(<1.0) ND ( 10. 0) ND(2 5.0) 1.2 
1,1-DICHLOROETHENE ND(<1.0) ND | 10. 0) ND(25.0) ND(<1 .0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(<1.0) ND ( 10. 0) NA ND(<1 .0) 
TOTAL 1,2-DICHLOROETHENE NA NA ND(25.0) NA 
DICHLOROMETHANE ND(<1.0) ND ( 10. 0) NA ND(<1 .0) 
1,2-DICHLOROPROPANE ND(<1.0) ND ( 10. 0) ND(25.0) ND(<1 .0) 
ETHYLBENZENE 323.0 149 .0 860.0 85.0 
METHYLENE CHLORIDE 2.0 ND ( 10. 0) ND(100.0) ND(<1 .0) 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1 .0) 
TETRACHLOROETHENE ND(<1.0) ND ( 10. 0) ND(25.0) ND(<1 .0) 
TOLUENE ND(2.0) ND ( <1. 0) ND(75.0) ND( 10 .0) 
1,1,1-TRICHLOROETHANE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1 .0) 
1,1,2-TRICHLOROETHANE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1 .0) 
TRICHLOROETHENE ND(<1.0) ND ( 10. 0) ND(50.0) ND(<1 .0) 
TRICHLOROFLUOROMETHANE ND(<1.0) ND ( 10. 0) ND(2 5.0) ND(<1 .0) 
VINYL CHLORIDE ND(1.0) ND ( 10. 0) ND(50.0) ND(<1 .0) 
TOTAL XYLENES 432.0 206 .0 4,100 140.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

H I 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
IN GROUND WATER. GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-7 

SAMPLER GIANT OCD 

DATE 10/17/86 11/20/86 

PARAMETER 

DETECTION LIMIT 1.0 10.0 

BENZENE 8.0 21.0 
BROMODICHLOROMETHANE NA ND 
BROMOFORM NA ND 
BROMOMETHANE NA ND 
CARBON TETRACHLORIDE NA ND 
CHLOROBENZENE NA ND 
CHLOROETHANE NA ND 
CHLOROFORM NA ND 
CHLOROMETHANE NA ND 
DIBROMOCHLOROMETHANE NA ND 
1.2- DICHLOROBENZENE NA ND 
1.3- DICHLOROBENZENE NA ND 
1.4- DICHLOROBENZENE NA ND 
DICHLORODIFLUOROMETHANE NA ND 
1.1- DICHLOROETHANE NA ND 
1.2- DICHLOROETHANE NA ND 
1.1- DICHLOROETHENE NA ND 
CIS-1,2-DICHLOROETHENE NA ND 
TRANS-1,2-DICHLOROETHENE NA ND 
DICHLOROMETHANE NA ND 
1.2- DICHLOROPROPANE NA ND 
ETHYLBENZENE 11.0 ND 
METHYLENE CHLORIDE NA ND 
1,1,2,2-TETRACHLOROETHANE NA ND 
TETRACHLOROETHENE NA ND 
TOLUENE 10.0 ND 
1.1.1- TRICHLOROETHANE NA ND 
1.1.2- TRICHLOROETHANE NA ND 
TRICHLOROETHENE NA ND 
TRICHLOROFLUOROMETHANE NA ND 
VINYL CHLORIDE NA ND 
TOTAL XYLENES 33.0 29.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 

DUPLICATE ANALYSIS 

mi 



VOLATILE ORGANIC CONCENTRATIONS tvvb) 
IN GROUND WATER. GIANT BLOOMFIELD REFINERY 

MONITOR WBLL GBR-8 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 10/17/86 10/6/87 11/11/87 12/7/88 1/20/89 

PARAMETER 

DETECTION LIMIT 1.0 (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 2670.0 7750.0 6500.0 570.0 1000.0 
BROMODICHLOROMETHANE NA ND (4.0) ND(IO.O) ND(<1.0) ND(20.0) 
BROMOFORM NA ND(9.0) ND(IO.O) ND(<1.0) ND(50.0) 
BROMOMETHANE NA ND(6.0) ND(IO.O) ND(1.2) ND(20.0) 
CARBON TETRACHLORIDE NA ND (8.0) ND(IO.O) ND(<1.0) ND(20.0) 
CHLOROBENZENE NA ND(16.0) ND(25.0) ND(150.0) ND(50.0) 
CHLOROETHANE NA ND(IO.O) ND(IO.O) ND(<1.0) ND(20.0) 
CHLOROFORM NA ND(5.0) 12.0 ND(<1.0) ND(20.0) 
CHLOROMETHANE NA ND(2.0) ND(IO.O) ND(<1.0) ND(20.0) 
DIBROMOCHLOROMETHANE NA ND(7.0) ND(IO.O) ND(<1.0) ND(20.0) 
1,2-DICHLOROBENZENE NA ND(40.0) ND(25.0) ND(200.0) ND(50.0) 
1,3-DICHLOROBENZENE NA ND(40.0) ND(25.0) ND(200.0) ND(50.0) 
1,4-DICHLOROBENZENE NA ND(60.0) ND(2 5.0) ND(150.0) ND(50.0) 
DICHLORODIFLUOROMETHANE NA ND(4.0) ND(IO.O) ND(<1.0) ND(20.0) 
1,1-DICHLOROETHANE NA ND(5.0) ND(IO.O) ND(<1.0) ND(20.0) 
1,2-DICHLOROETHANE NA ND ( 7 . 0 ) 32.0 ND(<1.0) ND(20.0) 
1,1-DICHLOROETHENE NA ND(7.0) ND(IO.O) ND(<1.0) ND(20.0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND(9.0) 16.0 ND(<1.0) ND(20.0) 
1,2-DICHLOROPROPANE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
ETHYLBENZENE 1890.0 1320.0 1200.0 1800.0 1000.0 
METHYLENE CHLORIDE NA ND(2.0) ND(2.0) ND(<1.0) ND(200.0) 
1,1,2,2-TETRACHLOROETHANE NA ND ( 3 . 0 ) ND(IO.O) ND(<1.0) ND(20.0) 
TETRACHLOROETHENE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
TOLUENE 1460.0 1160.0 820.0 470.0 940.0 
1,1,1-TRICHLOROETHANE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
1,1,2-TRICHLOROETHANE NA ND(3.0) ND(IO.O) ND(<1.0) ND(20.0) 
TRICHLOROETHENE NA ND(6.0) ND(IO.O) ND(<1.0) ND(20.0) 
TRICHLOROFLUOROMETHANE NA ND(7.0) ND(2.0) ND(<1.0) ND(200.0) 
VINYL CHLORIDE NA ND ( 5 . 0) ND(IO.O) ND(<1.0) ND(20.0) 
TOTAL XYLENES 6980.0 5600.0 3600.0 9000.0 3700.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
IN GROUND WATER. GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-8 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 3/15/89 6/12/89 9/12/89 12/12/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 5184.0 4400.0 2200.0 2000.0 
BROMODICHLOROMETHANE ND(<1.0) ND(50.0) ND(25.0) ND(<1.0 
BROMOFORM ND(<1.0) ND(50.0) ND(500.0) ND(<1.0 
BROMOMETHANE ND(1.0) ND(50.0) ND(250.0) ND(1.2) 
CARBON TETRACHLORIDE ND(<1.0) ND(50.0) ND(50.0) ND(<1.0 
CHLOROBENZENE ND(<1.0) ND(20.0) ND(25.0) ND(50.0 
CHLOROETHANE ND(1.0) ND(50.0) ND(130.0) 1.3 
CHLOROFORM ND(<1.0) ND(50.0) ND(25.0) ND(<1.0 
CHLOROMETHANE ND(l.O) ND(50.0) ND(130.0) ND(<1.0 
DIBROMOCHLOROMETHANE ND(<1.0) ND(50.0) ND(50.0) ND(<1.0 
1,2-DICHLOROBENZENE ND(<1.0) ND(20.0) ND(50.0) 0.84 
1,3-DICHLOROBENZENE ND(<1.0) ND(20.0) ND(100.0) ND(<1.0 
1,4-DICHLOROBENZENE ND(<1.0) ND(20.0) ND(50.0) ND(<1.0 
DICHLORODIFLUOROMETHANE ND(1.0) ND(50.0) ND(25.0) ND(<1.0 
1,1-DICHLOROETHANE 3.2 ND(50.0) ND(25.0) 5.3 
1,2-DICHLOROETHANE 5.7 ND(50.0) ND(25.0) 4.7 
1,1-DICHLOROETHENE ND(<1.0) ND(50.0) ND(25.0) ND(<1.0 
CIS-1,2-DICHLOROETHENE NA NA NA NA(<1.0 
TRANS-1,2-DICHLOROETHENE ND(<1.0) ND(50.0) ND(25.0) 20.0 
1,2-DICHLOROPROPANE ND(<1.0) ND(50.0) ND(25.0) ND(<1.0 
ETHYLBENZENE 1341.0 2130.0 1400.0 560.0 
METHYLENE CHLORIDE 10.7 ND(50.0) ND(IOO.O) ND(<1.0 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND(50.0) ND(50.0) ND(<1.0 
TETRACHLOROETHENE ND(<1.0) ND(50.0) ND(25.0) ND(<1.0 
TOLUENE 172.0 560.0 180.0 ND(50.0 
1,1,1-TRICHLOROETHANE ND(<1.0) ND(50.0) ND(50.0) ND(<1.0 
1,1,2-TRICHLOROETHANE ND(<1.0) ND(50.0) ND(50.0) ND(<1.0 
TRICHLOROETHENE 1.4 ND(50.0) ND(50.0) 2.3 
TRICHLOROFLUOROMETHANE ND(<1.0) ND(50.0) ND(25.0) ND(<1.0 
VINYL CHLORIDE ND(l.O) ND(50.0) ND(50.0) ND(<1.0 
TOTAL XYLENES 2664.0 7010.0 4400.0 2200.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-9 

SAMPLER GIANT OCD GIANT GIANT GIANT 

DATE 10/17/86 11/21/86 9/10/87 10/7/87 8/25/88 

PARAMETER 

DETECTION LIMIT 1.0 1.0 <1.0 <1.0 (BELOW) 

BENZENE 41.0 49.0 60.9 29.3 ND(0.5 ) 
BROMODICHLOROMETHANE NA ND ND ND ND(0.2) 
BROMOFORM NA ND ND ND ND(0.2 ) 
BROMOMETHANE NA ND ND ND ND(0.2) 
CARBON TETRACHLORIDE NA ND ND ND ND(0.2 ) 
CHLOROBENZENE NA ND ND ND ND(0.5) 
CHLOROETHANE NA ND ND ND ND(0.2) 
CHLOROFORM NA ND ND ND ND(0.2) 
CHLOROMETHANE NA ND ND ND ND(0.2 ) 
DIBROMOCHLOROMETHANE NA ND ND ND ND(0.2) 
1,2-DICHLOROBENZENE NA ND ND ND ND(0.5) 
1,3-DICHLOROBENZENE NA ND ND ND ND(0.5) 
1,4-DICHLOROBENZENE NA TR ND ND ND(0.5) 
DICHLORODIFLUOROMETHANE NA ND ND ND ND(0.2 ) 
1,1-DICHLOROETHANE NA 4.0 8.0 9.4 3.3 
1,2-DICHLOROETHANE NA 6.0 23.3 28.6 5.1 
1,1-DICHLOROETHENE NA ND 0.4 0.6 0.6 
CIS-1,2-DICHLOROETHENE NA TR NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND 1.3 1.8 NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA 2.3 
1,2-DICHLOROPROPANE NA ND ND ND ND(0.2 ) 
ETHYLBENZENE 54.0 ND 9.5 6.4 ND(0.5) 
METHYLENE CHLORIDE NA ND ND ND ND(2.0) 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND(0.2) 
TETRACHLOROETHENE NA TR ND ND 0.9 
TOLUENE 66.0 ND 4.0 5.1 ND(0.5) 
1,1,1-TRICHLOROETHANE NA TR 0.7 0.3 1.3 
1,1,2-TRICHLOROETHANE NA ND ND ND ND(0.2) 
TRICHLOROETHENE NA TR 2.6 4.1 2.5 
TRICHLOROFLUOROMETHANE NA ND ND ND ND(2.0) 
VINYL CHLORIDE NA ND ND ND ND(0.2 ) 
TOTAL XYLENES 138.0 2.0 53.6 44.1 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR—9 

SAMPLER EID 

DATE 8/25/88 

PARAMETER 

DETECTION LIMIT 0.5 

BENZENE 1.3 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 3.4 
1.2- DICHLOROETHANE 3.5 
1.1- DICHLOROETHENE 1.5 
CIS-1,2-DICHLOROETHENE 2.3 
TRANS-1,2-DICHLOROETHENE ND 
DICHLOROMETHANE 1.2 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TE TRACHLOROE THENE 0.7 
TOLUENE ND 
1, 1,1-TRICHLOROETHANE 1.3 
1,1,2-TRICHLOROETHANE ND 
TRICHLOROETHENE 3.5 
TRICHLOROFLUOROMETHANE 0.5 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (PPbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-10 

SAMPLER OCD 

DATE 11/21/86 

PARAMETER 

DETECTION LIMIT 50.0 

BENZENE 9,500 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE TR 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE 150.0 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
DICHLOROMETHANE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 670.0 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE 1,100 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES 3,130 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-11 

SAMPLER GIANT OCD OCD 

DATE 5/29/86 6/5/86 11/20/86 

PARAMETER 

DETECTION LIMIT 1.0 50.0 50.0 

BENZENE 9,025 4,600 6,500 
BROMODICHLOROMETHANE NA ND ND 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND ND 
1,3-DICHLOROBENZENE NA ND ND 
1,4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1,2-DICHLOROETHANE NA 140.0 ND 
1,1-DICHLOROETHENE NA ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
DICHLOROMETHANE NA ND ND 
1,2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE NA 960.0 680.0 
METHYLENE CHLORIDE NA ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA ND TR 
TOLUENE 3,088 3,100 2,800 
1,1,1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA ND TR 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES 6,981 4,200 1,780 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

HI 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL GBR-13 

SAMPLER GIANT GIANT OCD OCD EID 

DATE 4/15/85 5/9/86 6/5/86 11/20/86 8/5/87 

PARAMETER 

DETECTION LIMIT 10.0 1.0 10.0 5.0 25.0 

BENZENE 42.0 129.0 1,300 2,900 1,050 
BROMODICHLOROMETHANE NA NA ND ND ND 
BROMOFORM NA NA ND ND ND 
BROMOMETHANE NA NA ND ND ND 
CARBON TETRACHLORIDE NA NA ND ND ND 
CHLOROBENZENE NA NA ND ND ND 
CHLOROETHANE NA NA ND ND ND 
CHLOROFORM NA NA ND ND ND 
CHLOROMETHANE NA NA ND ND ND 
DIBROMOCHLOROMETHANE NA NA ND ND ND 
1,2-DICHLOROBEN ZENE NA NA ND ND ND 
1,3-DICHLOROBENZENE NA NA ND ND ND 
1,4-DICHLOROBENZENE NA NA ND ND ND 
DICHLORODIFLUOROMETHANE NA NA ND ND ND 
1,1-DICHLOROETHANE NA NA 25.0 44.0 TR 
1,2-DICHLOROETHANE NA NA 58.0 32.0 TR 
1,1-DICHLOROETHENE NA NA ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA 23.0 25.0 
TRANS-1,2-DICHLOROETHENE NA NA NA ND ND 
TOTAL 1,2 DICHLOROETHENE NA NA 10.0 NA NA 
DICHLOROMETHANE NA NA 25.0 ND ND 
1,2-DICHLOROPROPANE NA NA ND ND ND 
ETHYLBENZENE 11.0 3.0 130.0 520.0 275.0 
METHYLENE CHLORIDE NA NA ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA NA ND ND ND 
TETRACHLOROETHENE NA NA TR 19.0 ND 
TOLUENE 25.0 32.0 12.0 1,800 390.0 
1,1, 1-TRICHLOROETHANE NA NA 23.0 16.0 TR 
1,1,2-TRICHLOROETHANE NA NA ND ND ND 
TRICHLOROETHENE NA NA TR 12.0 TR 
TRICHLOROFLUOROMETHANE NA NA ND ND ND 
VINYL CHLORIDE NA NA ND ND ND 
TOTAL XYLENES 99.0 105.0 731.0 2870.0 1125.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-13 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/10/87 10/7/87 11/11/87 12/7/88 3/16/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 2,470 1,130 4,500 390.0 309.0 
BROMODICHLOROMETHANE ND (2.0 ) ND(2.0) ND(IO.O) ND(<1.0) ND(<1.0) 
BROMOFORM ND(4.5) ND(4.5) ND(IO.O) ND(<1.0) ND(<1.0) 
BROMOMETHANE ND(3.0) ND(3.0) ND(IO.O) ND(1.2) ND(1.0) 
CARBON TETRACHLORIDE ND(4.0) ND (4.0) ND(IO.O) ND(<1.0) ND(<1.0) 
CHLOROBENZENE ND(8.0) ND(8.0) ND(25.0) ND(7.5) ND{<1.0) 
CHLOROETHANE ND(50.0) ND(50.0) ND(IO.O) ND(<1.0) ND(1.0) 
CHLOROFORM ND(2.5) ND(2.5) 17.0 ND(<1.0) ND(<1.0) 
CHLOROMETHANE ND(1.0) ND(1.0) ND(IO.O) ND(<1.0) ND (1.0) 
DIBROMOCHLOROMETHANE ND(3.5) ND(3.5) ND(IO.O) ND(<1.0) ND(<1.0) 
1,2-DICHLOROBENZENE ND(20.0) ND(20.0) ND(25.0) ND(IO.O) ND(<1.0) 
1,3-DICHLOROBENZENE ND(20.0) ND(20.0) ND(2 5.0) ND(10.0) ND(<1.0) 
1,4-DICHLOROBENZENE ND(30.0) ND(30.0) ND(25.0) ND(7.5) ND(<1.0) 
DICHLORODIFLUOROMETHANE ND(2.0) ND(2.0) ND(IO.O) ND(<1.0) ND(1.0) 
1,1-DICHLOROETHANE 58.9 60.0 ND(IO.O) 5.2 4.3 
1,2-DICHLOROETHANE 41.8 34.0 35.0 9.0 4.4 
1,1-DICHLOROETHENE ND(3.5) ND(3.5) ND(10.0) ND(<1.0) ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE 44.7 55.0 29.0 14.0 ND(<1.0) 
1,2-DICHLOROPROPANE ND(1.5) ND(1.5) ND(IO.O) ND(<1.0) ND(<1.0) 
ETHYLBENZENE 797.0 495.0 1,700 330.0 166.0 
METHYLENE CHLORIDE ND(1.0) ND(l.O) ND(2.0) 1.6 30.8 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND (1.5 ) ND(IO.O) ND(<1.0) ND(<1.0) 
TETRACHLOROETHENE ND(1.5) ND(1.5) ND(IO.O) ND(<1.0) ND(<1.0) 
TOLUENE 1,240 288.0 3,000 78.0 24.3 
1,1,1-TRICHLOROETHANE 11.7 ND(1.5) ND(IO.O) 1.8 ND(<1.0) 
1,1, 2-TRICHLOROETHANE ND(1.5) ND(1.5) ND(IO.O) ND(<1.0) ND(<1.0) 
TRICHLOROETHENE ND(3.0) 15.0 ND(IO.O) 4.8 3.6 
TRICHLOROFLUOROMETHANE ND(3.5) ND(3.5) ND(2.0) 0.6 ND(<1.0) 
VINYL CHLORIDE ND(2.5) ND(2.5 ) ND(IO.O) ND(<1.0) ND(1.0) 
TOTAL XYLENES 3,790 1,715 5,200 1,530 132.9 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

in 



VOLATILE ORGANIC CONCBWTRATIOWS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

i 

MONITOR WELL GBR-13 

SAMPLER GIANT GIANT GIANT 

DATE 6/12/89 9/12/89 12/12/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) 

BENZENE 1,600 1,700 710.0 
BROMODICHLOROMETHANE ND(100.0) ND ( 5.0) ND(<1.0) 
BROMOFORM ND(100.0) ND(100.0) ND(<1.0) 
BROMOMETHANE ND(100.0) ND(50.0) ND(1.2) 
CARBON TETRACHLORIDE ND(100.0) ND(IO.O) ND(<1.0) 
CHLOROBENZENE ND(20.0) ND(5.0) ND(100.0) 
CHLOROETHANE ND(100.0) ND(2 5.0) ND(<1.0) 
CHLOROFORM ND(100.0) ND(5.0) ND(<1.0) 
CHLOROMETHANE ND(100.0) ND(25.0) ND(<1.0) 
DIBROMOCHLOROMETHANE ND(100.0) ND(IO.O) ND(<1.0) 
1,2-DICHLOROBENZENE ND(20.0) ND(IO.O) ND(200.0) 
1,3-DICHLOROBENZENE ND(20.0) ND(20.0) ND(200.0) 
1,4-DICHLOROBENZENE ND(20.0) ND(IO.O) ND(150.0) 
DICHLORODIFLUOROMETHANE ND(100.0) NA NA 
1,1-DICHLOROETHANE ND(100.0) ND (5.0) 4.9 
1,2-DICHLOROETHANE ND(100.0) ND(5.0) 7.4 
1,1-DICHLOROETHENE ND(100.0) ND(5.0) ND(<1.0) 
CIS-1,2-DICHLOROETHENE ND(100.0) NA NA 
TRANS-1,2-DICHLOROETHENE NA NA 25.0 
TOTAL 1,2-DICHLOROETHENE NA 57.0 NA 
1,2-DICHLOROPROPANE ND(100.0) ND(5.0) ND(<1.0) 
ETHYLBENZENE 620.0 540.0 820.0 
METHYLENE CHLORIDE ND(100.0) ND(20.0) 1.3 
1,1,2,2-TETRACHLOROETHANE ND(100.0) ND(IO.O) ND(<1.0) 
TETRACHLOROETHENE ND(100.0) ND(5.0) ND(<1.0) 
TOLUENE 840.0 200.0 130.0 
1,1,1-TRICHLOROETHANE ND(100.0) ND(10.0) 0.9 
1,1,2-TRICHLOROETHANE ND(100.0) ND(IO.O) ND(<1.0) 
TRICHLOROETHENE ND(100.0) 13.0 4.0 
TRICHLOROFLUOROMETHANE ND(100.0) ND(5.0) ND(<1.0) 
VINYL CHLORIDE ND(100.0) ND(10.0) ND(<1.0) 
TOTAL XYLENES 2,060 1,900 3,100 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

HI 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER GIANT OCD OCD GIANT GIANT 

DATE 10/17/86 11/21/86 6/8/88 12/7/88 3/14/89 

PARAMETER 

DETECTION LIMIT (BELOW) 1.0 0.5 <1.0 (BELOW) 

BENZENE ND(1.0) ND TR ND ND(<1.0) 
BROMODICHLOROMETHANE ND ( 5 . 0 ) ND ND ND ND(<1.0) 
BROMOFORM ND(5.0) ND ND ND ND(<1.0) 
BROMOMETHANE NA ND ND ND ND(1.0) 
CARBON TETRACHLORIDE ND(5.0) ND ND ND ND(<1.0) 
CHLOROBENZENE NA ND ND ND ND(<1.0) 
CHLOROETHANE ND(5.0) ND ND ND ND ( 1 . 0 ) 
CHLOROFORM ND(5.0) ND ND ND ND(<1.0) 
CHLOROMETHANE NA ND ND ND ND(1.0) 
DIBROMOCHLOROMETHANE ND(5.0) ND ND ND ND(<1.0) 
1,2-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
1,3-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
1,4-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
DICHLORODIFLUOROMETHANE NA ND ND ND ND(1.0) 
1,1-DICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
1,2-DICHLOROETHANE ND(5.0) 9.0 2.5 3.4 2.1 
1,1-DICHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA ND ND ND NA(<1.0) 
TRANS-1,2-DICHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
1,2-DICHLOROPROPANE ND(5.0) ND ND ND ND(<1.0) 
ETHYLBENZENE ND(1.0) ND ND ND ND(<1.0) 
METHYLENE CHLORIDE ND(5.0) ND ND ND 2.0 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
TETRACHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
TOLUENE ND(1.0) ND ND ND ND(<1.0) 
1,1,1-TRICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
TRICHLOROETHENE ND(5.0) ND ND ND ND(<1.0) 
TRICHLOROFLUOROMETHANE NA ND ND ND ND(<1.0) 
VINYL CHLORIDE ND(5.0) ND ND ND ND(l.O) 
TOTAL XYLENES ND(1.0) ND ND ND ND(<1.0) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/13/89 9/13/89 12/12/89 4/2/90 7/17/90 

PARAMETER 

DETECTION LIMIT 1.0 <1.0 <1.0 <1.0 <1.0 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1, 3-DICHLOROBENZENE ND ND ND ND ND 
1, 4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE 4.3 12.0 1.1 4.5 4.8 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA ND ND 
TRANS-1,2-DICHLOROETHENE ND NA ND ND ND 
TOTAL 1,2-DICHLOROETHENE NA ND NA NA NA 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2 , 2-TETRACHLOROETHANE ND ND ND ND ND 
TE TRACHLOROE THENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1, 1-TRICHLOROETHANE ND 0.29 ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 3.0 
TRICHLOROFLUOROMETHANE ND 2.0 ND ND 0.25 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND 4.7 ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

HI 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb. 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

GIANT GIANT GIANT 

10/1/91 1/7/92 4/9/92 

<1.0 <1.0 <1 

15.5 2.4 ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND NA 
ND ND NA 
ND 6.6 NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND 0.6 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/4/90 10/4/90 1/25/92 4/8/91 7/3/ 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1.0 

BENZENE ND ND ND 16.0 25.0 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND ND ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE NA ND ND ND ND 
1,2-DICHLOROETHANE NA 4.1 ND 6.8 10.0 
1,1-DICHLOROETHENE NA ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA ND ND ND 
1,2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE NA 0.52 X ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA ND ND ND ND 
TOLUENE ND 2.0 X ND ND ND 
1,1,1-TRICHLOROETHANE NA 0.62 X ND ND ND 
1,1,2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA ND ND ND ND 
TRICHLOROFLUOROMETHANE NA 0.2 X ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 

11 



VOLATILE ORGANIC CONCENTRATIONS IH GROUHI 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-14/GRW-13 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

GIANT GIANT GIANT 

10/1/91 1/7/92 4/9/92 

<1.0 <1.0 <1 

15.5 2.4 ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND NA 
ND ND NA 
ND 6.6 NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND ND 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
ND 0.6 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER(ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-15 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 10/17/86 9/10/87 10/7/87 11/11/87 1/20/88 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 (BELOW) (BELOW) 

BENZENE 334.0 100.0 70.5 114.0 106.0 
BROMODICHLOROMETHANE ND ( 5.0) ND ND ND(<1.0) ND ( 2 . 0) 
BROMOFORM ND(5.0) ND ND ND(<1.0) ND(5.0) 
BROMOMETHANE NA ND ND ND(<1.0) ND(2.0) 
CARBON TETRACHLORIDE ND(5.0) ND ND ND(<1.0) ND(2.0) 
CHLOROBENZENE NA ND ND ND(<1.0) ND ( 5 . 0) 
CHLOROETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
CHLOROFORM ND(5.0) ND ND ND(<1.0) ND(2.0) 
CHLOROMETHANE NA ND ND ND(<1.0) ND(2.0) 
DIBROMOCHLOROMETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
1,2-DICHLOROBENZENE NA ND ND ND(<1.0) ND(5.0) 
1,3-DICHLOROBENZENE NA ND ND ND(<1.0) ND(5.0) 
1,4-DICHLOROBENZENE NA ND ND ND(<1.0) ND(5.0) 
DICHLORODIFLUOROMETHANE NA ND ND ND(<1.0) ND ( 2 . 0) 
1,1-DICHLOROETHANE ND(5.0) 0.9 ND ND(<1.0) ND(2.0) 
1,2-DICHLOROETHANE 78.0 51.4 68.7 53.4 54.0 
1,1-DICHLOROETHENE ND(5.0) ND ND ND(<1.0) ND(2.0) 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ( 5.0) ND ND ND(<1.0) ND(2.0) 
1,2-DICHLOROPROPANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
ETHYLBENZENE 209.0 ND 1.9 2.1 ND(5.0) 
METHYLENE CHLORIDE ND(5.0) ND ND ND(2.0) ND(20.0) 
1,1,2,2-TETRACHLOROETHANE ND (5.0) ND ND ND(<1.0) ND ( 2 . 0 ) 
TETRACHLOROETHENE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TOLUENE 52.0 2.4 1.5 1.7 ND(5.0) 
1,1,1-TRICHLOROETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TRICHLOROETHENE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TRICHLOROFLUOROMETHANE NA ND ND ND(2.0) ND(20.0) 
VINYL CHLORIDE ND(5.0) ND ND ND(<1.0) ND(2.0) 
TOTAL XYLENES 772.0 15.9 7.9 ND(<1.0) ND(5.0) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

'•••••Hill 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-15 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 12/7/88 3/14/89 6/12/89 9/13/89 12/13/ 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) <1.0 

BENZENE ND(<1.0) 32.6 23 .7 33.0 63.0 
BROMODICHLOROMETHANE ND(<1.0) ND(<1.0) ND (1.0) ND(<1.0) ND 
BROMOFORM ND(1.5) ND(<1.0) ND (1.0) ND(10.0) ND 
BROMOMETHANE ND(6.0) ND(l.O) ND (1.0) ND(5.0) ND 
CARBON TETRACHLORIDE ND(<1.0) ND(<1.0) ND (1.0) ND(1.0) ND 
CHLOROBENZENE ND(1.5) ND(<1.0) ND (<1.0) ND(<1.0) ND 
CHLOROETHANE ND(2.5) ND(1.0) ND (1.0) ND(2.5) ND 
CHLOROFORM ND(<1.0) ND(<1.0) ND (1.0) ND(<1.0) ND 
CHLOROMETHANE ND(1.5) ND(1.0) ND (1.0) ND(2.5) ND 
DIBROMOCHLOROMETHANE ND(1.0) ND(<1.0) ND (1.0) ND(1.0) ND 
1,2-DICHLOROBENZENE ND(2.5) ND(<1.0) ND (<1.0) ND(1.0) ND 
1,3-DICHLOROBENZENE ND(1.5) ND(<1.0) ND :<i.o) ND(2.0) ND 
1,4-DICHLOROBENZENE ND(2.0) ND(<1.0) ND (<1.0) ND(1.0) ND 
DICHLORODIFLUOROMETHANE ND(<1.0) ND(1.0) ND (1.0) NA ND 
1,1-DICHLOROETHANE ND(<1.0) 0.1 ND (1.0) ND(<1.0) ND 
1,2-DICHLOROETHANE 51.0 16.9 10 .7 77.0 ND 
1,1-DICHLOROETHENE ND(<1.0) ND(<1.0) ND (1.0) ND(<1.0) ND 
CIS-1,2-DICHLOROETHENE NA NA NA (1.0) NA NA 
TRANS-1,2-DICHLOROETHENE ND(1.0) ND(<1.0) ND (1.0) NA ND 
TOTAL 1,2-DICHLOROETHENE NA NA NA ND(<1.0) NA 
1,2-DICHLOROPROPANE ND(<1.0) ND(<1.0) ND (1.0) ND(<1.0) ND 
ETHYLBENZENE 1.3 2.9 ND (<1.0) ND(<1.0) 2.8 
METHYLENE CHLORIDE ND(1.5) 1.2 ND 1.0) 6.7 ND 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND(<1.0) ND 1.0) ND(1.0) ND 
TETRACHLOROETHENE ND(<1.0) ND(<1.0) ND 1.0) ND(<1.0) ND 
TOLUENE ND(<1.0) 2.1 ND <1.0) ND(1.5) ND 
1,1,1-TRICHLOROETHANE ND(<1.0) ND(<1.0) ND 1.0) ND(1.0) ND 
1,1,2-TRICHLOROETHANE ND(<1.0) ND(<1.0) ND 1.0) ND(1.0) ND 
TRICHLOROETHENE ND(l.O) ND(<1.0) ND 1.0) ND(1.0) ND 
TRICHLOROFLUOROMETHANE ND(<1.0) ND(<1.0) ND 1.0) ND(<1.0) ND 
VINYL CHLORIDE ND(1.0) ND(1.0) ND 1.0) ND(1.0) ND 
TOTAL XYLENES 2.5 ND(<1.0) ND <1.0) ND(1.0) ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

•MMIHIHIII 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-15 

SAMPLER GIANT GIANT GIANT GIANT GIAN 

DATE 4/3/90 7/17/90 10/4/90 1/22/91 4/2/ 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 (BELOW) <1.0 <1.0 

BENZENE 110.0 39.0 87.0 59.4 5.2 
BROMODICHLOROMETHANE ND(2.0) ND ND(l.O) ND ND 
BROMOFORM ND(10.0) ND ND(5.0) ND ND 
BROMOMETHANE ND(24.0) ND ND(12.0) ND ND 
CARBON TETRACHLORIDE ND (2.4) ND ND(1.2 ) ND ND 
CHLOROBENZENE ND(4.0 ) ND ND (2.0) ND ND 
CHLOROETHANE ND(10.0) ND ND (5.2 ) ND ND 
CHLOROFORM ND(2.0) ND ND(1.0) ND ND 
CHLOROMETHANE ND(6.0) ND ND(3.0) ND ND 
DIBROMOCHLOROMETHANE ND(4.0) ND ND(2.0) ND ND 
1,2-DICHLOROBEN ZENE ND(8.0) ND ND(4.0) ND ND 
1, 3-DICHLOROBENZENE ND(8.0) ND ND(4.0) ND ND 
1,4-DICHLOROBENZENE ND(6.0) ND ND(3.0) ND ND 
1,1-DICHLOROETHANE 84.0 ND ND (5.0 ) ND ND 
1,2-DICHLOROETHANE ND(2.0) 33.0 52.0 21.4 14.0 
1,1-DICHLOROETHENE ND ( 4 . 0 ) ND ND(2.0) ND ND 
CIS-1, 2-DICHLOROETHENE ND(4.0) ND ND(2.0) NA NA 
TRANS-1,2-DICHLOROETHENE ND(4.0) 0.45 ND(2.0) NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA ND ND 
1,2-DICHLOROPROPANE ND (2.0) ND ND(1.0) ND ND 
ETHYLBENZENE ND(4.0) ND ND(2.0) 0.8 ND 
METHYLENE CHLORIDE ND(8.0) ND ND(4.0) ND ND 
1,1,2,2-TETRACHLOROETHANE ND(3.0) ND ND(1.5) ND ND 
TETRACHLOROETHENE ND(2.0) ND ND(l.O) ND ND 
TOLUENE ND(4.0) ND ND(2.0) ND ND 
1,1,1-TRICHLOROETHANE ND(4.0) ND ND(2.0) ND ND 
1,1,2-TRICHLOROETHANE ND(4.0) ND ND(2.0) ND ND 
TRICHLOROETHENE ND(4.0) ND ND(2.0) ND ND 
TRICHLOROFLUOROMETHANE ND(4.0) ND ND(2.0) ND ND 
VINYL CHLORIDE ND(4.0) ND ND(2.0) ND ND 
TOTAL XYLENES ND(4.0) ND ND(2.0) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-15 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 7/2/91 10/1/91 1/8/92 4/9/92 7/7/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1.0 

BENZENE 1.0 3.0 0.6 3.5 2.5 
BROMODICHLOROMETHANE ND ND ND NA ND 
BROMOFORM ND ND ND NA ND 
BROMOMETHANE ND ND ND NA ND 
CARBON TETRACHLORIDE ND ND ND NA ND 
CHLOROBENZENE ND ND ND NA ND 
CHLOROETHANE ND ND ND NA ND 
CHLOROFORM ND ND ND NA ND 
CHLOROMETHANE ND ND ND NA ND 
DIBROMOCHLOROMETHANE ND ND ND NA ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND NA ND 
1,1-DICHLOROETHANE 10.3 0.2 ND NA ND 
1,2-DICHLOROETHANE ND ND 16.0 NA 23.3 
1,1-DICHLOROETHENE ND ND ND NA ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND NA ND 
1,2-DICHLOROPROPANE ND ND ND NA ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND NA ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND NA ND 
TETRACHLOROETHENE ND ND ND NA ND 
TOLUENE ND 2.3 2.4 ND ND 
1,1,1-TRICHLOROETHANE ND ND ND NA ND 
1,1,2-TRICHLOROETHANE ND ND ND NA ND 
TRICHLOROETHENE ND ND ND NA ND 
TRICHLOROFLUOROMETHANE ND ND ND NA ND 
VINYL CHLORIDE ND ND ND NA ND 
TOTAL XYLENES ND ND ND ND ND 

TR 
ND 
NA 
* * 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (DDb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT OCD GIANT OCD EID 

DATE 5/29/86 6/5/86 7/15/86 11/21/86 8/5/8" 

PARAMETER 

DETECTION LIMIT 1.0 2.0 1.0 (BELOW) 1.0 

BENZENE ND ND ND TR(l.O) ND 
BROMODICHLOROMETHANE NA ND NA ND(20.0) ND 
BROMOFORM NA ND NA ND(20.0) ND 
BROMOMETHANE NA ND NA ND(20.0) ND 
CARBON TETRACHLORIDE NA ND ND ND(20.0) ND 
CHLOROBENZENE NA ND NA ND(20.0) ND 
CHLOROETHANE NA ND NA ND(20.0) ND 
CHLOROFORM NA ND ND ND(20.0) ND 
CHLOROMETHANE NA ND NA ND(20.0) ND 
DIBROMOCHLOROMETHANE NA ND NA ND(20.0) ND 
1,2-DICHLOROBENZENE NA ND NA ND(20.0) ND 
1,3-DICHLOROBENZENE NA ND NA ND(20.0) ND 
1,4-DICHLOROBENZENE NA ND NA ND(20.0) ND 
DICHLORODIFLUOROMETHANE NA ND NA ND(20.0) ND 
1,1-DICHLOROETHANE NA 20.0 ND 6.0 TR 
1,2-DICHLOROETHANE NA ND ND ND(20.0) ND 
1,1-DICHLOROETHENE NA ND ND ND(20.0) ND 
CIS-1,2-DICHLOROETHENE NA ND NA ND(20.0) ND 
TRANS-1,2-DICHLOROETHENE NA ND ND ND(20.0) ND 
DICHLOROMETHANE NA 15.0 NA TR(20.0) ND 
1,2-DICHLOROPROPANE NA ND NA ND(20.0) ND 
ETHYLBENZENE ND ND NA ND(1.0) ND 
METHYLENE CHLORIDE NA ND NA ND(20.0) ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND(20.0) ND 
TETRACHLOROETHENE NA 1.0 ND TR(20.0) TR 
TOLUENE ND ND ND ND(1.0) ND 
1,1,1-TRICHLOROETHANE NA 14.0 ND 7.0 4.0 
1,1,2-TRICHLOROETHANE NA ND ND ND(20.0) ND 
TRICHLOROETHENE NA 1.0 ND TR(20.0) TR 
TRICHLOROFLUOROMETHANE NA ND NA ND(20.0) ND 
VINYL CHLORIDE NA ND NA ND(20.0) ND 
TOTAL XYLENES ND ND ND ND(1.0) ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT GIANT GIANT EID GIANT 

DATE 10/7/87 11/12/87 4/20/88 4/20/88 6/2/88 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) 0.5 0.5 (BELOW 

BENZENE ND ND(<1.0) ND ND ND(0.5 
BROMODICHLOROMETHANE ND ND(<1.0) ND ND ND(0.5 
BROMOFORM ND ND(<1.0) ND ND ND(0.5 
BROMOMETHANE ND ND(<1.0) ND ND ND(0.5 
CARBON TETRACHLORIDE ND ND(<1.0) ND ND ND(0.5 
CHLOROBENZENE ND ND(<1.0) ND ND ND(0.5 
CHLOROETHANE ND ND(<1.0) ND ND ND(0.5 
CHLOROFORM ND 1.3 ND ND ND(0.5 
CHLOROMETHANE ND ND(<1.0) ND ND ND(0.5 
DIBROMOCHLOROMETHANE ND ND(<1.0) ND ND ND(0.5 
1,2-DICHLOROBENZENE ND ND(<1.0) ND ND ND(0.5 
1,3-DICHLOROBENZENE ND ND(<1.0) ND ND ND(0.5 
1,4-DICHLOROBENZENE ND ND(<1.0) ND ND ND(0.2 
DICHLORODIFLUOROMETHANE ND ND(<1.0) ND ND ND(0.5 
1,1-DICHLOROETHANE 3.3 4.0 ND TR ND(0.5 
1,2-DICHLOROETHANE ND ND(<1.0) ND ND ND(0.5 
1,1-DICHLOROETHENE ND ND(<1.0) ND TR ND(0.2 
CIS-1,2-DICHLOROETHENE NA NA ND ND NA 
TRANS-1,2-DICHLOROETHENE 1.2 0.9 ND ND ND(0.5 
DICHLOROMETHANE ND ND(<1.0) ND ND ND(0.5 
1,2-DICHLOROPROPANE ND ND(<1.0) ND ND ND(0.5 
ETHYLBENZENE ND ND(<1.0) ND ND ND(0.5 
METHYLENE CHLORIDE ND ND(2.0) ND ND ND(0.5 
1,1,2,2-TETRACHLOROETHANE ND ND(<1.0) ND ND ND(0.5 
TETRACHLOROETHENE 0.4 0.6 ND TR ND(0.5 
TOLUENE ND ND(1.0) ND ND ND(0.5 
1,1,1-TRICHLOROETHANE 4.0 2.1 4.4 2.4 3.1 
1,1,2-TRICHLOROETHANE ND ND(<1.0) ND ND ND(0.5 
TRICHLOROETHENE 0.4 0.5 ND TR ND(0.5 
TRICHLOROFLUOROMETHANE ND ND(2.0) ND TR ND(0.5 
VINYL CHLORIDE ND ND(<1.0) ND ND ND(1.0 
TOTAL XYLENES ND ND(<1.0) ND ND ND(0.5 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT EID GIANT GIANT GIANT 

DATE 8/24/88 8/24/88 9/1/88 12/7/89 3/14/89 

PARAMETER 

DETECTION LIMIT (BELOW) 0.5 <1.0 (BELOW) 

BENZENE ND(<1.0) ND ND ND ND(<1.0 
BROMODICHLOROMETHANE ND(<1.0) ND ND ND ND(<1.0 
BROMOFORM ND(<1.0) ND ND ND ND(<1.0 
BROMOMETHANE ND(<1.0) ND ND ND ND(1.0) 
CARBON TETRACHLORIDE ND(<1.0) ND ND ND ND(<1.0 
CHLOROBENZENE ND(<1.0) ND ND ND ND(<1.0 
CHLOROETHANE ND(<1.0) ND ND ND ND (1.0) 
CHLOROFORM ND(<1.0) TR ND ND ND(<1.0 
CHLOROMETHANE ND(<1.0) ND ND ND ND (1.0 ) 
DIBROMOCHLOROMETHANE ND(<1.0) ND ND ND ND(<1.0 
1,2-DICHLOROBENZENE ND(<1.0) ND ND ND ND(<1.0 
1,3-DICHLOROBENZENE ND(<1.0) ND ND ND ND(<1.0 
1,4-DICHLOROBENZENE ND(<1.0) ND ND ND ND(<1.0 
DICHLORODIFLUOROMETHANE ND(<1.0) ND ND ND ND(1.0) 
1,1-DICHLOROETHANE ND(<1.0) TR ND 0.8 ND(<1.0 
1,2-DICHLOROETHANE ND(<1.0) ND ND ND ND(<1.0 
1,1-DICHLOROETHENE ND(<1.0) ND ND ND ND(<1.0 
CIS-1,2-DICHLOROETHENE NA ND ND ND NA 
TRANS-1,2-DICHLOROETHENE NA ND ND ND ND(<1.0 
TOTAL 1,2-DICHLOROETHENE ND(<1.0) NA ND NA NA 
DICHLOROMETHANE NA TR NA NA NA 
1,2-DICHLOROPROPANE ND(<1.0) ND ND ND ND(<1.0 
ETHYLBENZENE ND(<1.0) ND ND ND ND(<1.0 
METHYLENE CHLORIDE ND(2.0) ND ND ND 1.8 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND ND ND ND(<1.0 
TETRACHLOROETHENE ND(<1.0) TR ND 0.7 ND(<1.0 
TOLUENE ND(<1.0) ND ND ND ND(<1.0 
1,1,1-TRICHLOROETHANE 2.4 1.2 2.4 2.0 0.85 
1,1,2-TRICHLOROETHANE ND(<1.0) ND ND ND ND(<1.0 
TRICHLOROETHENE ND(<1.0) TR TR ND ND(<1.0 
TRICHLOROFLUOROMETHANE ND(2.0) ND ND 0.6 ND(<1.0 
VINYL CHLORIDE ND(<1.0) ND ND ND ND (1.0) 
TOTAL XYLENES ND(<1.0) ND ND ND ND(<1.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/14/89 9/13/89 12/12/89 4/3/90 7/17/9C 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1.0 

BENZENE ND(<1.0) ND ND ND ND 
BROMODICHLOROMETHANE ND(1.0) ND ND ND ND 
BROMOFORM ND(1.0) ND ND ND ND 
BROMOMETHANE ND(1.0) ND ND ND ND 
CARBON TETRACHLORIDE ND(1.0) ND ND ND ND 
CHLOROBENZENE ND(<1.0) ND ND ND ND 
CHLOROETHANE ND(l.O) ND ND ND ND 
CHLOROFORM ND(1.0) ND ND ND ND 
CHLOROMETHANE ND(l.O) ND ND ND ND 
DIBROMOCHLOROMETHANE ND(1.0) ND ND ND ND 
1,2-DICHLOROBENZENE ND(<1.0) ND ND ND ND 
1,3-DICHLOROBENZENE ND(<1.0) ND ND ND ND 
1,4-DICHLOROBENZENE ND(<1.0) ND ND ND ND 
DICHLORODIFLUOROMETHANE ND(1.0) ND ND ND ND 
1,1-DICHLOROETHANE ND(l.O) 0.89 ND ND ND 
1,2-DICHLOROETHANE ND(1.0) ND ND ND ND 
1,1-DICHLOROETHENE ND(1.0) ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND ND ND 
TRANS-1,2-DICHLOROETHENE ND(1.0) ND ND ND ND 
1,2-DICHLOROPROPANE ND(l.O) ND ND ND ND 
ETHYLBENZENE ND(<1.0) ND ND ND ND 
METHYLENE CHLORIDE ND(1.0) ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.0) ND ND ND ND 
TETRACHLOROETHENE ND (1.0) 0.21 0.13 0.37 0.19 
TOLUENE ND(<1.0) ND ND ND ND 
1,1,1-TRICHLOROETHANE 1.4 0.96 1.0 1.7 0.3 
1,1,2-TRICHLOROETHANE ND(1.0) ND ND ND ND 
TRICHLOROETHENE ND(l.O) ND ND ND 1.5 
TRICHLOROFLUOROMETHANE ND(1.0) 3.0 ND ND ND 
VINYL CHLORIDE ND(1.0) ND ND ND ND 
TOTAL XYLENES ND(<1.0) ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

TR 
ND 
NA 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb> 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT GIANT GIANT GIANT Gli 

DATE 10/4/90 1/22/91 4/2/91 7/2/91 10 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1 

BENZENE 4.6 X ND ND ND ND 
BROMODICHLOROMETHANE 9.4 X ND ND ND ND 
BROMOFORM 21.0 X ND ND ND ND 
BROMOMETHANE ND(12.0) ND ND ND ND 
CARBON TETRACHLORIDE 14.0 X ND ND ND ND 
CHLOROBENZENE 13.0 X ND ND ND ND 
CHLOROETHANE ND(5.2) ND ND ND ND 
CHLOROFORM 8.2 X ND ND ND ND 
CHLOROMETHANE ND(3.0) ND ND ND ND 
DIBROMOCHLOROMETHANE 13.0 ND ND ND ND 
1,2-DICHLOROBENZENE 4.1 X ND ND ND ND 
1,3-DICHLOROBENZENE 19.0 X ND ND ND ND 
1,4-DICHLOROBENZENE 11.0 X ND ND ND ND 
1,1-DICHLOROETHANE 11.0 X ND ND ND ND 
1,2-DICHLOROETHANE 10.0 X ND ND ND ND 
1,1-DICHLOROETHENE 11.0 X ND ND ND ND 
CIS-1,2-DICHLOROETHENE 11.0 X NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE 5.6 X ND ND ND ND 
ETHYLBENZENE 7.8 X ND ND ND ND 
METHYLENE CHLORIDE 11.0 X ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND ND ND ND 
TETRACHLOROETHENE 15.0 X ND ND ND ND 
TOLUENE 7.2 ND ND ND ND 
1,1,1-TRICHLOROETHANE 17.0 X 0.9 ND ND ND 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND ND ND 
TRICHLOROETHENE 9.5 X ND ND ND ND 
TRICHLOROFLUOROMETHANE 18.0 X ND ND ND ND 
VINYL CHLORIDE ND (2.0) ND ND ND ND 
TOTAL XYLENES 35.0 X ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCBNTRATIONS IN GROUND WATER (pop) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1, 4-DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

MONITOR WBLL GBR-17 

GIANT GIANT GIANT 

1/8/92 4/9/92 7/7/92 

<1.0 <1.0 <1 

ND 0.8 ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND ND ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND ND ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND NA ND 
ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

in 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-18 

SAMPLER GIANT OCD OCD OCD* OCD 

DATE 5/9/86 6/5/86 7/8/86 7/8/86 11/21/ 

PARAMETER 

DETECTION LIMIT 1.0 2.0 2.0 1.0 5. 

BENZENE ND 50.0 ND ND ND 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND ND ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1,2-DICHLOROBENZENE NA ND ND ND ND 
1,3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA ND ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1,1-DICHLOROETHANE NA ND ND ND ND 
1,2-DICHLOROETHANE NA ND ND ND ND 
1,1-DICHLOROETHENE NA ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE NA ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA ND ND ND ND 
TOLUENE ND 11.0 ND 1.0 ND 
1,1,1-TRICHLOROETHANE NA ND ND ND ND 
1,1,2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA ND ND ND ND 
TRICHLOROFLUOROMETHANE NA ND ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES ND 4.0 ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-19 

SAMPLER GIANT OCD GIANT EID GIANT 

DATE 10/17/86 11/21/86 4/20/88 4/20/88 8/25/88 

PARAMETER 

DETECTION LIMIT (BELOW) 5.0 <1.0 100.0 (BELOW) 

BENZENE 112.0 200.0 26.0 ND ND(5.0) 
BROMODICHLOROMETHANE ND(5.0) ND ND ND ND(2.0) 
BROMOFORM ND(5.0) ND ND ND ND(2.0) 
BROMOMETHANE NA ND ND ND ND(2.0) 
CARBON TETRACHLORIDE ND(5.0) ND ND ND ND(2.0) 
CHLOROBENZENE NA ND ND ND ND ( 5 . 0 ) 
CHLOROETHANE ND(5.0) ND ND ND ND(2.0) 
CHLOROFORM ND(5.0) ND ND ND ND(2.0) 
CHLOROMETHANE NA ND ND ND ND(2.0) 
DIBROMOCHLOROMETHANE ND(5.0) ND ND ND ND(2.0) 
1,2-DICHLOROBENZENE NA TR ND ND ND(5.0) 
1,3-DICHLOROBENZENE NA ND ND ND ND(5.0) 
1,4-DICHLOROBENZENE NA ND ND ND ND(5.0) 
DICHLORODIFLUOROMETHANE NA ND ND ND ND (2 . 0 ) 
1,1-DICHLOROETHANE 12.0 4.0 5.9 ND 6.0 
1,2-DICHLOROETHANE 5.9 10.0 5.0 ND ND(2.0) 
1,1-DICHLOROETHENE ND(5.0) ND ND ND ND(2.0) 
CIS-1,2-DICHLOROETHENE NA 4.0 ND ND ND(2.0) 
TRANS-1,2-DICHLOROETHENE 14.0 ND 35.0 ND ND(2.0) 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA 33.0 
1,2-DICHLOROPROPANE ND(5.0) ND ND ND ND(2.0) 
ETHYLBENZENE 111.0 270.0 17.0 ND ND(5.0) 
METHYLENE CHLORIDE ND(5.0) ND ND ND ND(20.0) 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND(2.0) 
TETRACHLOROETHENE ND(5.0) TR 1.0 ND 8.0 
TOLUENE 105.0 18.0 3.3 ND ND(5.0) 
1,1,1-TRICHLOROETHANE ND(5.0) ND ND ND ND(2.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND ND(2.0) 
TRICHLOROETHENE 9.3 11.0 7.2 ND 5.0 
TRICHLOROFLUOROMETHANE NA ND ND ND ND(20.0) 
VINYL CHLORIDE ND(5.0) ND ND ND ND(2.0) 
TOTAL XYLENES 306.0 274.0 120.0 ND ND(5.0) 

TR 
ND 
NA 
* * 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-19 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBEN ZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

EID GIANT 

8/25/88 10/8/92 

50.0 <1.0 

ND 28.1 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND 0.8 
ND 2.7 
ND ND 
ND NA 
ND NA 
NA 2.7 
ND ND 
ND 0.9 
ND ND 
ND ND 
ND ND 
ND 2.5 
ND ND 
ND ND 
ND 1.0 
ND ND 
ND ND 
ND ND 

TR 
ND 
NA 

TRACE 
NOT DETECTED 
NOT ANALYZED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-20 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
DICHLOROME THANE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYS 

GIANT OCD OCD 

5/9/86 6/5/86 11/20/86 

1.0 2.0 5.0 

ND 4.0 41.0 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA TR ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
NA ND ND 
ND TR ND 
NA ND ND 
NA ND ND 
NA ND TR 
ND ND ND 
NA ND ND 
NA ND ND 
NA ND TR 
NA ND ND 
NA ND ND 
ND ND 50.0 

H I 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-21 

SAMPLER GIANT 

DATE 5/9/88 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE ND 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBENZENE NA 
1.4- DICHLOROBENZENE NA 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE 2.0 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE 22.0 

1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES 234.0 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

TR 
ND 
NA 

tn 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-22 

SAMPLER GIANT 

DATE 5/9/86 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE ND 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBENZENE NA 
1.4- DICHLOROBENZENE NA 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1, 1-DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1,2-DICHLOROPROPANE NA 
ETHYLBENZENE ND 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE ND 

1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER OCD GIANT GIANT GIANT GIAN 

DATE 11/21/86 9/10/87 10/7/87 11/12/87 6/1/ 

PARAMETER 

DETECTION LIMIT 5.0 <1.0 (BELOW) (BELOW) <1.0 

BENZENE 230.0 100.0 100.0 1,200 63.0 
BROMODICHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND 
BROMOFORM ND ND ND(<1.0) ND(2.0) ND 
BROMOMETHANE ND ND ND(<1.0) ND(2.0) ND 
CARBON TETRACHLORIDE ND ND ND(<1.0) ND(2.0) ND 
CHLOROBENZENE ND ND ND(1.6) ND(5.0) ND 
CHLOROETHANE ND ND ND(1.0) ND (2.0) ND 
CHLOROFORM ND ND ND(<1.0) 23.0 ND 
CHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND 
DIBROMOCHLOROMETHANE ND ND ND(<1.0) ND(2.0) ND 
1,2-DICHLOROBENZENE TR 1.9 ND(4.0) ND(5.0) ND 
1,3-DICHLOROBENZENE ND ND ND(4.0) ND(5.0) 1.3 
1,4-DICHLOROBENZENE ND ND ND(6.0) ND(5.0) ND 
DICHLORODIFLUOROMETHANE ND ND ND(<1.0) ND(2.0) ND 
1,1-DICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND 
1,2-DICHLOROETHANE 69.0 44.7 35.0 34.0 55.0 
1,1-DICHLOROETHENE ND ND ND(<1.0) ND(2.0) ND 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND ND(<1.0) ND (2.0) ND 
1,2-DICHLOROPROPANE ND ND ND(<1.0) ND(2.0) ND 
ETHYLBENZENE 180.0 211.0 181.0 1,100 73.0 
METHYLENE CHLORIDE ND ND ND(<1.0) ND(20.0) ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND(<1.0) ND (2.0) ND 
TETRACHLOROETHENE TR 1.1 ND(<1.0) 2.9 0.69 
TOLUENE 5.0 47.7 35.0 22.0 11.0 
1,1,1-TRICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND 
1,1,2-TRICHLOROETHANE ND ND ND(<1.0) ND(2.0) ND 
TRICHLOROETHENE ND ND ND(<1.0) 2.0 ND 
TRICHLOROFLUOROMETHANE ND ND ND(<1.0) ND(20.0) ND 
VINYL CHLORIDE ND ND ND(<1.0) ND (2.0) ND 
TOTAL XYLENES 147.0 246.1 165.0 55.0 40.0 

TR 
ND 
NA 
* 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER f DDb) 
IN GROUND WATER, GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER GIANT OCD** GIANT GIANT GIANT 

DATE 8/25/88 8/25/88 12/7/88 3/14/89 6/13/8S 

PARAMETER 

DETECTION LIMIT <1.0 5.0 <1.0 (BELOW) 1.0 

BENZENE 39.1 27.0 28.0 28.7 19.4 

BROMODICHLOROMETHANE ND ND ND ND(<1.0) ND 

BROMOFORM ND ND ND ND(<1.0) ND 
BROMOMETHANE ND ND ND ND(1.0) ND 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) ND 
CHLOROBENZENE ND ND ND ND(<1.0) ND 
CHLOROETHANE ND ND ND ND(1.0) ND 
CHLOROFORM ND ND ND ND(<1.0) ND 
CHLOROMETHANE ND ND ND ND(1.0) ND 
DIBROMOCHLOROMETHANE ND ND ND ND(<1.0) ND 
1,2-DICHLOROBENZENE 1.1 ND ND ND(<1.0) ND 
1,3-DICHLOROBENZENE ND ND ND ND(<1.0) ND 
1,4-DICHLOROBENZENE ND ND ND ND(<1.0) ND 
DICHLORODIFLUOROMETHANE ND ND ND ND(1.0) ND 
1,1-DICHLOROETHANE ND ND ND ND(<1.0) ND 
1,2-DICHLOROETHANE 25.7 6.0 21.0 6.8 13.1 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) ND 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND ND ND(<1.0) ND 
TOTAL 1,2-DICHLOROETHENE ND NA NA NA NA 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) ND 
ETHYLBENZENE 87.3 55.0 45.0 58.9 34.0 
METHYLENE CHLORIDE ND ND ND ND(<1.0) 4.3 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) ND 
TETRACHLOROETHENE 0.6 ND ND ND(<1.0) ND 
TOLUENE 6.5 TR 4.8 8.9 6.9 
1,1,1-TRICHLOROETHANE ND ND ND ND(<1.0) ND 
1,1,2-TRICHLOROETHANE ND ND ND ND(<1.0) ND 
TRICHLOROETHENE ND ND ND ND(<1.0) ND 
TRICHLOROFLUOROMETHANE ND ND ND ND(<1.0) ND 
VINYL CHLORIDE ND ND ND ND ( 1 . 0) ND 
TOTAL XYLENES 30.4 10.0 25.0 18.9 10.6 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



n 

VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/13/89 12/12/89 4/3/90 7/18/90 10/8/90 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 (BELOW) (BELOW) 

BENZENE 12.0 21.0 31.0 39.0 25.0 
BROMODICHLOROMETHANE ND ND(<1.0) ND ND(<1.0) ND (0 .1) 
BROMOFORM ND ND(<1.0) ND ND(2.5) ND(0.5) 
BROMOMETHANE ND ND(<1.0) ND ND(5.9) ND(5.9) 
CARBON TETRACHLORIDE ND ND(<1.0) ND ND(<1.0) ND(0.12) 
CHLOROBENZENE 0.47 ND(2.0) ND 16.0 ND(1.0) 
CHLOROETHANE ND ND(<1.0) ND ND(2.6) ND(2.6) 
CHLOROFORM ND ND(<1.0) ND ND(<1.0) ND(0.5) 
CHLOROMETHANE ND ND(<1.0) ND ND(1.5) ND(1.5) 
DIBROMOCHLOROMETHANE ND ND(<1.0) ND ND(1.0) ND(1.0) 
1,2-DICHLOROBENZENE ND 0.6 ND ND ( 2 . 0 ) ND(2.0) 
1,3-DICHLOROBENZENE ND ND(<1.0) ND ND(2.0) ND(2.0) 
1,4-DICHLOROBENZENE ND ND(<1.0) ND ND(1.5) 1.7 X 
1,1-DICHLOROETHANE ND ND(<1.0) ND ND(2.5) ND(2.5) 
1,2-DICHLOROETHANE 18.0 18.0 16.0 57.0 44.0 
1,1-DICHLOROETHENE ND ND(<1.0) ND ND(1.0) ND(1.0) 
CIS-1,2-DICHLOROETHENE ND NA ND ND(1.0) ND(1.0) 
TRANS-1,2-DICHLOROETHENE ND ND(<1.0) ND ND(l.O) ND(1.0) 
1,2-DICHLOROPROPANE ND ND(<1.0) ND ND(<1.0) ND (0 . 5 ) 
ETHYLBENZENE 18.0 27.0 13.0 28.0 29.0 
METHYLENE CHLORIDE 0.5 ND(<1.0) ND ND(2.0) ND(2.0) 
1,1,2,2-TETRACHLOROETHANE ND ND(<1.0) ND ND(<1.0) ND(0.15) 
TETRACHLOROETHENE ND ND(<1.0) 0.21 4.0 ND(0.5) 
TOLUENE 2.8 ND(2.0) 2.3 4.8 4.8 
1,1,1-TRICHLOROETHANE ND ND(<1.0) ND 6.8 ND(1.0) 
1,1,2-TRICHLOROETHANE ND ND(<1.0) ND ND ( 1 . 0 ) ND(1.0) 
TRICHLOROETHENE ND ND(<1.0) ND 56.0 ND(1.0) 
TRICHLOROFLUOROMETHANE 2.5 ND(<1.0) ND ND(1.0) ND(1.0) 
VINYL CHLORIDE ND ND(<1.0) ND ND(1.0) ND(1.0) 
TOTAL XYLENES 19.0 6.9 6.7 8.8 16.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24D 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/22/91 4/2/91 7/3/91 10/1/91 1/8/92 

PARAMETER 

DETECTION LIMIT <1^0 (BELOW) <1.0 <1.0 <1.0 

BENZENE 16.6 190.0 45.0 100.0 47.0 
BROMODICHLOROMETHANE ND ND(4.0) ND ND ND 
BROMOFORM ND ND (4.0) ND ND ND 
BROMOMETHANE ND ND(4.0) ND ND ND 
CARBON TETRACHLORIDE ND ND(4.0) ND ND ND 
CHLOROBENZENE ND ND(IO.O) ND ND ND 
CHLOROETHANE ND ND(4.0) ND ND ND 
CHLOROFORM ND ND(4.0) ND ND ND 
CHLOROMETHANE ND ND(4.0) ND ND ND 
DIBROMOCHLOROMETHANE ND ND(6.0) ND ND ND 
1,2-DICHLOROBENZENE ND ND(IO.O) ND 1.0 ND 
1,3-DICHLOROBENZENE ND ND(IO.O) ND ND ND 
1,4-DICHLOROBENZENE ND ND(IO.O) ND 1.0 ND 
DICHLORODIFLUOROMETHANE ND ND(6.0) ND ND ND 
1,1-DICHLOROETHANE ND ND(4.0) ND 0.5 ND 
1,2-DICHLOROETHANE 23.9 26.0 6.0 34.0 14.0 
1,1-DICHLOROETHENE ND ND(4.0) ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND (4.0) ND ND ND 
1,2-DICHLOROPROPANE ND ND(4.0) ND ND ND 
ETHYLBENZENE 9.1 100.0 10.0 24.0 13.0 
METHYLENE CHLORIDE ND ND(40.0) ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND(4.0) ND ND ND 
TETRACHLOROETHENE ND ND (4.0) ND 0.6 0.3 
TOLUENE 2.4 15.0 2.0 10.0 3.5 
1,1,1-TRICHLOROETHANE ND ND(4.0) ND ND ND 
1,1,2-TRICHLOROETHANE ND ND(4.0) ND ND ND 
TRICHLOROETHENE ND ND(4.0) ND 0.4 0.3 
TRICHLOROFLUOROMETHANE ND ND(IO.O) ND ND ND 
VINYL CHLORIDE ND ND(4.0) ND ND ND 
TOTAL XYLENES 15.9 ND(20.0) ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL GBR-24D 

SAMPLER GIANT GIANT 

DATE 4/9/92 7/7/92 

PARAMETER 

DETECTION LIMIT 2.5 <1.0 

BENZENE 24.0 47.6 
BROMODICHLOROMETHANE NA ND 
BROMOFORM NA ND 
BROMOMETHANE NA ND 
CARBON TETRACHLORIDE NA ND 
CHLOROBENZENE NA ND 
CHLOROETHANE NA ND 
CHLOROFORM NA ND 
CHLOROMETHANE NA ND 
DIBROMOCHLOROMETHANE NA ND 
1,2-DICHLOROBENZENE ND 1.4 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE ND 1.4 
DICHLORODIFLUOROMETHANE NA ND 
1,1-DICHLOROETHANE NA 0.8 
1,2-DICHLOROETHANE NA 36.6 
1,1-DICHLOROETHENE NA ND 
TOTAL 1,2-DICHLOROETHENE NA ND 
1,2-DICHLOROPROPANE NA ND 
ETHYLBENZENE 7.0 5.8 
METHYLENE CHLORIDE NA ND 
1,1,2,2-TETRACHLOROETHANE NA ND 
TETRACHLOROETHENE NA 0.5 
TOLUENE ND 2.6 
1,1,1-TRICHLOROETHANE NA ND 
1,1,2-TRICHLOROETHANE NA ND 
TRICHLOROETHENE NA 0.3 
TRICHLOROFLUOROMETHANE NA ND 
VINYL CHLORIDE NA ND 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-24S 

SAMPLER GIANT OCD OCD 

DATE 5/9/86 6/5/86 11/21/86 

PARAMETER 

DETECTION LIMIT 1.0 10.0 10.0 

BENZENE 1,154 680.0 580.0 
BROMODICHLOROETHANE NA TR ND 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND TR 
1,3-DICHLOROBENZENE NA ND ND 
1,4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1,2-DICHLOROETHANE NA TR 60.0 
1,1-DICHLOROETHENE NA ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
1,2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE 147.0 140.0 300.0 
METHYLENE CHLORIDE NA ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA TR ND 
TOLUENE 803.0 690.0 200.0 
1,1,1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA TR ND 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES 1,020 890.0 495.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-25 

SAMPLER GIANT 

DATE 5/9/86 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE ND 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBENZENE NA 
1.4- DICHLOROBENZENE NA 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE ND 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE ND 
1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL GBR-26 

SAMPLER GIANT 

DATE 5/9/86 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE ND 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBENZENE NA 
1.4- DICHLOROBENZENE NA 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE ND 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE ND 
1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES ND 

GIANT 

10/17/86 

(BELOW) 

5,280 
ND(5.0) 
ND(5.0) 
NA 
ND(5.0) 
NA 
ND(5.0) 
ND(5.0) 
NA 
ND(5.0) 
NA 
NA 
NA 
NA 
ND ( 5 . 0) 
66.0 
ND(5.0) 
NA 
ND(5.0) 
ND(5.0) 
54.0 
ND(5.0) 
ND(5.0) 
ND ( 5 . 0 ) 
119.0 
ND(5.0) 
ND(5.0) 
ND(5.0) 
NA 

ND(5.0) 
1,140 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IH GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-27/GRW-11 

SAMPLER GIANT OCD OCD* OCD GIANT 

DATE 5/18/86 6/5/86 6/5/86 11/21/86 10/7/87 

PARAMETER 

DETECTION LIMIT 1.0 50.0 5.0 5.0 <1.0 

BENZENE ND 410.0 50.0 ND 70.5 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND ND ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1, 2-DICHLOROBENZENE NA ND ND ND ND 
1,3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA ND ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1,1-DICHLOROETHANE NA ND ND ND ND 
1,2-DICHLOROETHANE NA TR 6.0 5.0 68.7 
1,1-DICHLOROETHENE NA ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND ND NA 
TRANS-1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE ND ND 12.0 ND 1.9 
METHYLENE CHLORIDE NA ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA ND ND ND ND 
TOLUENE ND 120.0 74.0 ND 1.5 
1,1,1-TRICHLOROETHANE NA ND ND ND ND 
1,1,2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA ND ND ND ND 
TRICHLOROFLUOROMETHANE NA ND ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES ND 506.0 457.0 ND 7.9 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-28/GRW-12 

SAMPLER GIANT 

DATE 5/29/86 

PARAMETER 

DETECTION LIMIT 1.0 

BENZENE 2,419 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE NA 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE NA 
1.3- DICHLOROBEN ZENE NA 
1.4- DICHLOROBENZENE NA 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE NA 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
1,1,1,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE 819.0 

1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES 4,019 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

GIANT OCD GIANT 

7/15/86 6/8/88 9/4/90 

1.0 100.0 (BELOW) 

319.0 1,060 1400.0 
NA ND NA 
NA ND NA 
NA ND NA 
ND ND NA 
NA ND ND(1.0) 
NA ND NA 
ND ND NA 
NA ND NA 
NA ND NA 
NA ND ND(2.0) 
NA ND ND(2.0) 
NA ND ND(1.5) 
ND ND NA 
ND ND NA 
ND ND NA 
NA ND NA 
ND ND NA 
NA ND NA 
NA TR 52.0 
NA ND NA 
ND ND NA 
ND ND NA 
ND ND NA 
143.0 TR 2.2 
ND ND NA 
ND ND NA 
ND ND NA 
NA ND NA 
NA ND NA 
224.0 270.0 66.0 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-29/GRW-3 

SAMPLER GIANT GIANT OCD** OCD OCD 

DATE 5/30/86 6/5/86 6/5/86 11/20/86 6/8/88 

PARAMETER 

DETECTION LIMIT 1.0 1.0 10.0 10.0 100.0 

BENZENE 388.0 3,818 2,600 240.0 3,500 
BROMOD I CHLOROMETHANE NA NA ND ND ND 
BROMOFORM NA NA ND ND ND 
BROMOMETHANE NA NA ND ND ND 
CARBON TETRACHLORIDE NA NA ND ND ND 
CHLOROBENZENE NA NA ND ND ND 
CHLOROETHANE NA NA ND ND ND 
CHLOROFORM NA NA ND ND ND 
CHLOROMETHANE NA NA ND ND ND 
DIBROMOCHLOROMETHANE NA NA ND ND ND 
1,2-DICHLOROBENZENE NA NA ND ND ND 
1,3-DICHLOROBENZENE NA NA ND ND ND 
1,4-DICHLOROBENZENE NA NA ND ND ND 
DICHLORODIFLUOROMETHANE NA NA ND ND ND 
1,1-DICHLOROETHANE NA NA 30.0 34.0 ND 
1,2-DICHLOROETHANE NA NA 36.0 28.0 ND 
1,1-DICHLOROETHENE NA NA ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA 14.0 ND 
TRANS-1,2-DICHLOROETHENE NA NA NA ND ND 
TOTAL 1,2 DICHLOROETHENE NA NA 30.0 NA NA 
DICHLOROMETHANE NA NA ND TR ND 
1,2-DICHLOROPROPANE NA NA ND ND ND 
ETHYLBENZENE NA NA 600.0 98.0 800.0 
METHYLENE CHLORIDE NA NA ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA NA ND ND ND 
TETRACHLOROETHENE NA NA ND ND ND 
TOLUENE 643.0 3,338 3,000 72.0 320.0 
1,1,1-TRICHLOROETHANE NA NA TR 8.0 ND 
1,1,2-TRICHLOROETHANE NA NA ND ND ND 
TRICHLOROETHENE NA NA TR 12.0 ND 
TRICHLOROFLUOROMETHANE NA NA ND ND ND 
VINYL CHLORIDE NA NA ND ND ND 
TOTAL XYLENES 2,000 5,210 2,870 1,400 1,880 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-29/GRW-3 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 4/2/90 7/17/90 9/4/90 10/4/90 1/25/ 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) (BELO! 

BENZENE 280.0 380.0 460.0 490.0 350.0 
BROMODICHLOROMETHANE ND(1.0) ND(5.0) NA ND(2.0) <5.0 
BROMOFORM ND(5.0) ND(25.0) NA ND(IO.O) <5.0 
BROMOMETHANE ND(12.0) ND(59.0) NA ND(24.0) <5.0 
CARBON TETRACHLORIDE ND(1.2 ) ND(6.0) NA ND(2.4) <5.0 
CHLOROBENZENE ND (2.5 ) ND(IO.O) ND(2.0) 5.8 X <12.5 
CHLOROETHANE ND(5.2) ND(12.0) NA ND(IO.O) <5.0 
CHLOROFORM ND(1.0) ND(5.0) NA ND(2.0) <5.0 
CHLOROMETHANE ND(3.0) ND(15.0) NA ND(6.0) <5.0 
DIBROMOCHLOROMETHANE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
1,2-DICHLOROBENZENE ND(4.0) ND(20.0) ND(4.0) ND(8.0) <12.5 
1,3-DICHLOROBENZENE ND(4.0) ND(20.0) ND(4.0) ND(8.0) <12.5 
1,4-DICHLOROBENZENE ND(3.0) ND(15.0) ND(3.0) 290.0 <12.5 
1,1-DICHLOROETHANE ND(5.0) ND(2 5.0) NA ND(10.0) <5.0 
1,2-DICHLOROETHANE ND(1.0) ND(5.0) NA 4.3 X <5.0 
1,1-DICHLOROETHENE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
CIS-1,2-DICHLOROETHENE 14.0 22.0 NA 17.0 NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) ND(IO.O) NA ND(4.0) NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA <5.0 
1,2-DICHLOROPROPANE ND(1.0) ND(5.0) NA ND(2.0) <5.0 
ETHYLBENZENE 98.0 160.0 450.0 420.0 160.0 
METHYLENE CHLORIDE ND(4.0) ND(20.0) NA ND(8.0) <50.0 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND(7.5) NA ND(3.0) <5.0 
TETRACHLOROETHENE ND (1.0) ND(5.0) NA ND(2.0) <5.0 
TOLUENE ND(2.0) ND(IO.O) 5.2 ND(4.0) <12.5 
1,1,1-TRICHLOROETHANE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
1,1,2-TRICHLOROETHANE ND (2 . 0) ND(IO.O) NA ND (4.0) <5.0 
TRICHLOROETHENE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
TRICHLOROFLUOROMETHANE ND(2.0) ND(IO.O) NA ND(4.0) <12.5 
VINYL CHLORIDE ND(2.0) ND(IO.O) NA ND(4.0) <5.0 
TOTAL XYLENES 33.0 57.0 970.0 710.0 80.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-29/RW-3 

SAMPLER GIANT GIANT GIANT 

DATE 10/1/91 1/7/92 4/8/92 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 

BENZENE 89.9 27.0 27.0 
BROMODICHLOROMETHANE ND ND(l.O) ND 
BROMOFORM ND ND(l.O) ND 
BROMOMETHANE ND ND(1.0) ND 
CARBON TETRACHLORIDE ND ND(1.0) ND 
CHLOROBENZENE ND ND(2.5) ND 
CHLOROETHANE ND ND(1.0) ND 
CHLOROFORM 0.4 ND(l.O) ND 
CHLOROMETHANE ND ND(l.O) ND 
DIBROMOCHLOROMETHANE ND ND(l.O) ND 
1,2-DICHLOROBENZENE ND ND(2.5) ND 
1, 3-DICHLOROBENZENE ND ND(2.5) ND 
1,4-DICHLOROBENZENE ND ND(2.5) ND 
DICHLORODIFLUOROMETHANE ND ND(l.O) ND 
1,1-DICHLOROETHANE 1.0 ND(l.O) 0.8 
1,2-DICHLOROETHANE ND ND(l.O) 0.5 
1,1-DICHLOROETHENE ND ND(l.O) ND 
TOTAL 1,2-DICHLOROETHENE 1.0 ND(1.0) 0.5 
1,2-DICHLOROPROPANE ND ND(l.O) ND 
ETHYLBENZENE 57.0 17.0 44.0 
METHYLENE CHLORIDE ND ND(IO.O) ND 
1,1,2,2-TETRACHLOROETHANE ND ND (1.0) ND 
TETRACHLOROETHENE ND ND(1.0) ND 
TOLUENE 7.0 ND(2.5) 0.7 
1,1,1-TRICHLOROETHANE ND ND(l.O) ND 
1,1,2-TRICHLOROETHANE ND ND(l.O) ND 
TRICHLOROETHENE ND ND(l.O) ND 
TRICHLOROFLUOROMETHANE ND ND(2.5) ND 
VINYL CHLORIDE ND ND(l.O) ND 
TOTAL XYLENES 11.0 4.0 10.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-30 

SAMPLER GIANT OCD GIANT GIANT GIANT 

DATE 10/17/86 11/21/86 6/1/88 12/7/88 3/14/89 

PARAMETER 

DETECTION LIMIT (BELOW) 5.0 <1.0 <1.0 (BELOW) 

BENZENE ND (1.0) ND ND ND 1.9 
BROMODICHLOROMETHANE ND ( 5.0) ND ND ND ND(<1.0) 
BROMOFORM ND(5.0) ND ND ND ND(<1.0) 
BROMOMETHANE NA ND ND ND ND(1.0) 
CARBON TETRACHLORIDE ND ( 5.0) ND ND ND ND(<1.0) 
CHLOROBENZENE NA ND ND ND ND(<1.0) 
CHLOROETHANE ND(5.0) ND ND ND ND(1.0) 
CHLOROFORM ND(5.0) ND ND ND ND(<1.0) 
CHLOROMETHANE NA ND ND ND ND(l.O) 
DIBROMOCHLOROMETHANE ND (5.0) ND ND ND ND(<1.0) 
1,2-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
1,3-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
1,4-DICHLOROBENZENE NA ND ND ND ND(<1.0) 
DICHLORODIFLUOROMETHANE NA ND ND ND ND(1.0) 
1,1-DICHLOROETHANE ND(5.0) ND 0.98 0.5 0.08 
1,2-DICHLOROETHANE ND(5.0) ND ND 1.1 0.1 
1,1-DICHLOROETHENE ND ( 5 . 0 ) ND ND ND ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA ND ND ND NA 
TRANS-1,2-DICHLOROETHENE ND(5.0) ND 1.0 ND ND(<1.0) 
1,2-DICHLOROPROPANE ND ( 5 . 0 ) ND ND ND ND(<1.0) 
ETHYLBENZENE ND(1.0) ND ND 2.4 3.5 
METHYLENE CHLORIDE ND(5.0) ND ND ND 1.0 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
TETRACHLOROETHENE ND(5.0) TR 0.61 ND ND(<1.0) 
TOLUENE ND ( 1 . 0) ND ND ND 5.3 
1,1, 1-TRICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND ND(<1.0) 
TRICHLOROETHENE ND(5.0) TR 0.52 ND ND(<1.0) 
TRICHLOROFLUOROMETHANE NA ND ND 0.6 ND(<1.0) 
VINYL CHLORIDE ND(5.0) ND ND ND ND(1.0) 
TOTAL XYLENES ND(l.O) 89.0 20.0 13.6 11.6 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

TR 
ND 
NA 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-30 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/13/89 9/13/89 12/13/89 4/3/90 7/18/9 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) <1.0 <1.0 <1.0 

BENZENE ND(<1.0) 0.96 1.1 ND ND 
BROMODICHLOROMETHANE ND(1.0) ND(<1.0) ND ND ND 
BROMOFORM ND(1.0) ND(4.0) ND ND ND 
BROMOMETHANE ND(1.0) ND(2.0) ND ND ND 
CARBON TETRACHLORIDE ND(1.0) ND(<1.0) ND ND ND 
CHLOROBENZENE ND(<1.0) 2.7 ND ND 1.8 
CHLOROETHANE ND (1.0) ND (1.0) ND ND ND 
CHLOROFORM ND (1.0) ND(<1.0) ND ND ND 
CHLOROMETHANE ND(1.0) ND(1.0) ND ND ND 
DIBROMOCHLOROMETHANE ND(1.0) ND(<1.0) ND ND ND 
1,2-DICHLOROBENZENE ND(<1.0) 35.0 ND ND ND 
1,3-DICHLOROBENZENE ND(<1.0) 17.0 ND ND ND 
1,4-DICHLOROBENZENE ND(<1.0) 40.0 ND ND ND 
DICHLORODIFLUOROMETHANE ND(1.0) ND(<1.0) ND ND ND 
1,1-DICHLOROETHANE ND(1.0) 0.88 ND ND 0.67 
1,2-DICHLOROETHANE ND(l.O) 9.6 0.94 ND 0.75 
1,1-DICHLOROETHENE ND(1.0) ND(<1.0) ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA ND 5.6 
TRANS-1,2-DICHLOROETHENE ND(1.0) NA ND ND ND 
TOTAL 1,2-DICHLOROETHENE NA ND(<1.0) NA NA NA 
1,2-DICHLOROPROPANE ND(1.0) ND(<1.0) ND ND ND 
ETHYLBENZENE ND(<1.0) 11.0 ND 2.0 0.55 
METHYLENE CHLORIDE ND(1.0) ND(<1.0) ND ND ND 
1,1,2, 2-TETRACHLOROETHANE ND(1.0) ND(<1.0) ND ND ND 
TETRACHLOROETHENE ND(1.0) ND(<1.0) ND ND 0.44 
TOLUENE ND(<1.0) 4.3 0.28 3.1 ND 
1,1,1-TRICHLOROETHANE ND(1.0) ND(<1.0) ND ND ND 
1,1,2-TRICHLOROETHANE ND(1.0) ND(<1.0) ND ND ND 
TRICHLOROETHENE ND(1.0) ND(<1.0) ND ND 0.44 
TRICHLOROFLUOROMETHANE ND(1.0) 0.91 ND ND ND 
VINYL CHLORIDE ND(1.0) ND(<1.0) ND ND ND 
TOTAL XYLENES 4.3 44.0 1.3 ND 2.4 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-30 

SAMPLER GIANT GIANT GIANT GIANT GIA] 

DATE 10/8/90 1/22/91 4/2/91 7/2/91 10/1 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE 0.86 X ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE 2.6 ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE 0.18 ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE 1.6 25.9 1.1 ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE 1.2 5.7 ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 3.5 39.9 ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IM GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-30 

SAMPLER GIANT GIANT GIANT 

DATE 1/8/92 4/9/92 7/7/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1 

BENZENE ND ND ND 
BROMODICHLOROMETHANE ND NA ND 
BROMOFORM ND NA ND 
BROMOMETHANE ND NA ND 
CARBON TETRACHLORIDE ND NA ND 
CHLOROBENZENE ND NA ND 
CHLOROETHANE ND NA ND 
CHLOROFORM ND NA ND 
CHLOROMETHANE ND NA ND 
DIBROMOCHLOROMETHANE ND NA ND 
1,2-DICHLOROBENZENE ND ND ND 
1,3-DICHLOROBENZENE ND ND ND 
1,4-DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND NA ND 
1,1-DICHLOROETHANE ND NA ND 
1,2-DICHLOROETHANE ND NA ND 
1,1-DICHLOROETHENE ND NA ND 
TOTAL 1,2-DICHLOROETHENE ND NA ND 
1,2-DICHLOROPROPANE ND NA ND 
ETHYLBENZENE ND ND ND 
METHYLENE CHLORIDE ND NA ND 
1,1,2,2-TETRACHLOROETHANE ND NA ND 
TETRACHLOROETHENE ND NA ND 
TOLUENE ND ND ND 
1,1,1-TRICHLOROETHANE ND NA ND 
1,1,2-TRICHLOROETHANE ND NA ND 
TRICHLOROETHENE ND NA ND 
TRICHLOROFLUOROMETHANE ND NA ND 
VINYL CHLORIDE ND NA ND 
TOTAL XYLENES ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL GBR-31 

SAMPLER GIANT OCD GIANT EID** GIANT 

DATE 10/17/86 11/21/86 4/20/88 4/20/88 6/2/8f 

PARAMETER 

DETECTION LIMIT (BELOW) 1.0 <1.0 0.5 <1.0 

BENZENE 4.0 ND ND ND ND 
BROMODICHLOROETHANE ND(5.0) 10.0 ND ND ND 
BROMOFORM ND(5.0) ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE ND(5.0) ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE ND(5.0) ND ND ND ND 
CHLOROFORM ND(5.0) ND ND TR ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE ND(5.0) ND 0.76 ND ND 
1,2-DICHLOROBENZENE NA ND ND ND ND 
1,3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA ND ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1,1-DICHLOROETHANE 11.0 22.0 4.8 3.5 4.6 
1,2-DICHLOROETHANE ND(5.0) TR ND ND ND 
1,1-DICHLOROETHENE ND(5.0) ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA 23.0 ND 29.0 ND 
TRANS-1,2-DICHLOROETHENE 21.0 ND 58.0 ND 53.0 
DICHLOROMETHANE NA ND NA ND 
1,2-DICHLOROPROPANE NA TR ND ND ND 
ETHYLBENZENE ND(1.0) ND ND ND ND 
METHYLENE CHLORIDE 7.0 ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(5.0) ND ND ND ND 
TETRACHLOROETHENE 11.0 16.0 ND 8.3 5.0 
TOLUENE 6.0 ND ND ND ND 
1,1,1-TRICHLOROETHANE 7.3 12.0 2.9 0.8 1.8 
1,1,2-TRICHLOROETHANE ND(5.0) ND ND ND ND 
TRICHLOROETHENE ND(5.0) 12.0 7.3 5.4 7.6 
TRICHLOROFLUOROMETHANE NA ND ND 0.7 ND 
VINYL CHLORIDE ND(5.0) ND ND ND ND 
TOTAL XYLENES 14.0 ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-31 

SAMPLER GIANT EID** GIANT GIANT GIANT 

DATE 8/25/88 8/25/88 12/07/88 3/15/89 6/13/89 

PARAMETER 

DETECTION LIMIT <1.0 0.5 <1.0 (BELOW) (BELOW) 

BENZENE ND ND ND 12.6 ND(0.2) 
BROMODICHLOROMETHANE ND ND ND ND(<1.0) ND(1.0) 
BROMOFORM ND ND ND ND(<1.0) ND(1.0) 
BROMOMETHANE ND ND ND ND(1.0) ND(1.0) 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) ND(1.0) 
CHLOROBENZENE ND ND ND ND(<1.0) ND(0.2) 
CHLOROETHANE ND ND ND ND (1.0) ND ( 1 . 0 ) 
CHLOROFORM ND ND ND ND(<1.0) 1.9 
CHLOROMETHANE ND ND ND ND(1.0) ND(1.0) 
DIBROMOCHLOROMETHANE ND ND ND ND(<1.0) ND(1.0) 
1, 2-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.2 ) 
1,3-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.2 ) 
1,4-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.2 ) 
DICHLORODIFLUOROMETHANE ND ND ND ND(1.0) ND(1.0) 
1,1-DICHLOROETHANE ND ND 0.9 0.18 5.7 
1,2-DICHLOROETHANE 1.8 0.6 0.8 0.84 ND(1.0) 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) ND(1.0) 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND 4.5 ND(<1.0) ND(1.0) 
TOTAL 1,2-DICHLOROETHENE ND NA NA NA NA 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) ND(1.0) 
ETHYLBENZENE ND ND ND 16.3 ND(0.2) 
METHYLENE CHLORIDE ND ND 0.3 3.2 ND(1.0) 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) ND (1.0) 
TETRACHLOROETHENE 0.3 TR 3.9 0.17 17.2 
TOLUENE ND ND ND 3.3 ND(0.2) 
1,1,1-TRICHLOROETHANE ND ND 0.7 ND(<1.0) 1.6 
1,1,2-TRICHLOROETHANE ND ND 1.1 ND(<1.0) ND(1.0) 
TRICHLOROETHENE ND ND ND ND(<1.0) 10.8 
TRICHLOROFLUOROMETHANE ND ND ND ND(<1.0) ND(1.0) 
VINYL CHLORIDE ND ND ND ND (1.0) ND(1.0) 
TOTAL XYLENES ND ND ND 18.3 ND(0.2) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

BIUIII 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-31 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/13/89 12/13/89 4/4/89 7/18/90 10/8/90 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 (BELOW) <1.0 

BENZENE 0.38 ND 0.98 ND(2.0) ND 
BROMODICHLOROMETHANE ND(<1.0) ND ND ND(1.0) ND 
BROMOFORM ND(2.0) ND ND ND(5.0) ND 
BROMOMETHANE ND(1.0) ND ND ND(12.0) ND 
CARBON TETRACHLORIDE ND(<1.0) ND ND ND(1.2) ND 
CHLOROBENZENE ND(<1.0) ND ND ND(2.0) 0.34 X 
CHLOROETHANE ND(<1.0) ND ND ND(5.2) ND 
CHLOROFORM ND(<1.0) ND ND ND(1.0) ND 
CHLOROMETHANE ND(<1.0) ND ND ND(3.0) ND 
DIBROMOCHLOROMETHANE ND(<1.0) ND ND ND(2.0) ND 
1,2-DICHLOROBENZENE ND(<1.0) ND ND ND(4.0) 1.2 X 
1,3-DICHLOROBENZENE ND(<1.0) ND ND ND(4.0) 1.8 X 
1,4-DICHLOROBENZENE ND(<1.0) ND ND ND(3.0) 1.5 X 
DICHLORODIFLUOROMETHANE ND(<1.0) NA NA NA NA 
1,1-DICHLOROETHANE 2.8 3.4 ND 5.5 ND 
1,2-DICHLOROETHANE 1.8 2.0 1.0 ND(1.0) ND 
1,1-DICHLOROETHENE ND(<1.0) ND ND ND(2.0) ND 
CIS-1,2-DICHLOROETHENE NA NA 6.2 81.0 13.0 
TRANS-1,2-DICHLOROETHENE NA 44.0 ND ND(2.0) ND 
TOTAL 1,2-DICHLOROETHENE 23.0 NA NA NA NA 
1,2-DICHLOROPROPANE ND(<1.0) ND ND ND(1.0) ND 
ETHYLBENZENE ND(<1.0) ND ND ND(2.0) ND 
METHYLENE CHLORIDE 0.71 1.1 ND ND(4.0) ND 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND ND ND(1.5) ND 
TETRACHLOROETHENE 4.7 12.0 0.64 12.0 2.8 
TOLUENE ND(<1.0) ND ND ND(2.0) 0.98 
1,1,1-TRICHLOROETHANE 0.65 1.4 ND 15.0 ND 
1,1, 2-TRICHLOROETHANE ND(<1.0) ND ND ND(2.0) ND 
TRICHLOROETHENE ND(<1.0) 7.9 0.86 34.0 0.47 
TRICHLOROFLUOROMETHANE 3.6 ND ND ND(2.0) ND 
VINYL CHLORIDE ND(<1.0) ND ND ND(2.0) ND 
TOTAL XYLENES ND(<1.0) ND 6.0 ND(2.0) 0.45 X 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-31 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/23/91 4/2/91 7/3/91 10/1/91 1/8/9: 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 < l . l 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE 90.0 ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND 2.4 0.2 ND 
1,2-DICHLOROETHANE ND ND ND ND 0.2 
1,1-DICHLOROETHENE ND ND 0.2 ND ND 
TOTAL 1,2-DICHLOROETENE 2.1 0.66 57.0 2.7 2.7 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROE THE NE 0.5 ND 6.0 0.5 0.3 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND 0.5 ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE 0.4 ND 4.2 ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROOWD WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL GBR-31 

SAMPLER GIANT GIANT 

PATE 4/10/92 7/7/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 

BENZENE ND ND 
BROMODICHLOROMETHANE NA ND 
BROMOFORM NA ND 
BROMOMETHANE NA ND 
CARBON TETRACHLORIDE NA ND 
CHLOROBENZENE NA ND 
CHLOROETHANE NA ND 
CHLOROFORM NA ND 
CHLOROMETHANE NA ND 
DIBROMOCHLOROMETHANE NA ND 
1,2-DICHLOROBENZENE ND ND 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE ND ND 
DICHLORODIFLUOROMETHANE NA ND 
1,1-DICHLOROETHANE NA ND 
1,2-DICHLOROETHANE NA ND 
1,1-DICHLOROETHENE NA ND 
TOTAL 1,2-DICHLOROETHENE NA ND 
1,2-DICHLOROPROPANE NA ND 
ETHYLBENZENE ND ND 
METHYLENE CHLORIDE NA ND 
1,1,2,2-TETRACHLOROETHANE NA ND 
TETRACHLOROETHENE NA ND 
TOLUENE ND ND 
1,1,1-TRICHLOROETHANE NA ND 
1,1,2-TRICHLOROETHANE NA ND 
TRICHLOROETHENE NA ND 
TRICHLOROFLUOROMETHANE NA ND 
VINYL CHLORIDE NA ND 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL GBR-32 

SAMPLER EID GIANT GIANT GIANT EID* 

DATE 8/5/87 10/7/87 11/12/87 4/20/88 4/20/81 

PARAMETER 

DETECTION LIMIT 1.0 <1.0 (BELOW) <1.0 0.5 

BENZENE ND ND ND(<1.0) ND ND 
BROMODICHLOROMETHANE ND ND ND(<1.0) ND ND 
BROMOFORM ND ND ND(<1.0) ND ND 
BROMOMETHANE ND ND ND(<1.0) ND ND 
CARBON TETRACHLORIDE ND ND ND(<1.0) ND ND 
CHLOROBENZENE ND ND ND(<1.0) ND ND 
CHLOROETHANE ND ND ND(<1.0) ND ND 
CHLOROFORM ND ND 11.0 1.1 0.9 
CHLOROMETHANE ND ND ND{<1.0) ND ND 
DIBROMOCHLOROMETHANE ND ND ND(<1.0) ND ND 
1,2-DICHLOROBENZENE ND ND ND(<1.0) ND ND 
1,3-DICHLOROBENZENE ND ND ND(<1.0) ND ND 
1,4-DICHLOROBENZENE ND ND ND(<1.0) ND ND 
DICHLORODIFLUOROMETHANE ND ND ND(<1.0) ND ND 
1,1-DICHLOROETHANE 3.0 10.4 10.7 5.7 8.5 
1,2-DICHLOROETHANE ND ND ND(<1.0) ND ND 
1,1-DICHLOROETHENE ND ND 106.0 ND ND 
CIS-1,2-DICHLOROETHENE 79.0 NA NA NA 88.0 
TRANS-1,2-DICHLOROETHENE ND 35.0 ND(<1.0) 160.0 ND 
1,2-DICHLOROPROPANE ND 0.5 ND(<1.0) ND ND 
ETHYLBENZENE ND ND ND(<1.0) ND ND 
METHYLENE CHLORIDE ND ND ND(2.0) ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND(<1.0) ND ND 
TETRACHLOROETHENE 19.0 16.6 15.3 17.0 18.0 
TOLUENE ND ND ND(1.0) ND ND 
1,1,1-TRICHLOROETHANE 3.0 3.3 2.3 1.9 1.0 
1,1,2-TRICHLOROETHANE ND ND ND(<1.0) ND ND 
TRICHLOROETHENE 17.0 13.4 11.4 16.0 14.0 
TRICHLOROFLUOROMETHANE ND ND ND (2 . 0 ) ND 2.0 
VINYL CHLORIDE ND ND ND(<1.0) ND ND 
TOTAL XYLENES ND ND ND(<1.0) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb. 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-32 

SAMPLER GIANT EID** GIANT GIANT GIANT 

DATE 8/24/88 8/24/88 11/8/88 3/14/89 6/13/89 

PARAMETER 

DETECTION LIMIT (BELOW) 0.5 (BELOW) (BELOW) (BELOW) 

BENZENE ND(5.0) ND ND(<1.0) 0.81 ND(<1.0) 
BROMODICHLOROMETHANE ND(2.0) ND NA ND ND(1.0) 
BROMOFORM ND(2.0) ND ND (3.0) ND ND ( 1 . 0) 
BROMOMETHANE ND(2.0) ND ND(12.0) ND(1.0) ND(1.0) 
CARBON TETRACHLORIDE ND(2.0) ND ND(1.0) ND ND(1.0) 
CHLOROBENZENE ND(5.0) ND ND(<1.0) ND ND(<1.0) 
CHLOROETHANE ND(2.0) ND ND(5.0) ND(1.0) ND(1.0) 
CHLOROFORM ND(2.0) 3.9 8.2 0.4 3.0 
CHLOROMETHANE ND(2.0) ND ND(3.0) ND(1.0) ND ( 1 . 0) 
DIBROMOCHLOROMETHANE ND ( 2 . 0) ND ND(2.0) ND(<1.0) ND(l.O) 
1,2-DICHLOROBENZENE ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 
1,3-DICHLOROBENZENE ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 
1,4-DICHLOROBENZENE ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 
DICHLORODIFLUOROMETHANE ND(2.0) ND NA ND (1.0 ) ND(1.0) 
1,1-DICHLOROETHANE 6.0 3.6 5.8 3.1 3.9 
1,2-DICHLOROETHANE ND(2.0) ND ND(<1.0) ND(<1.0) ND (1.0) 
1,1-DICHLOROETHENE ND(2.0) ND ND (1.0 ) ND(<1.0) ND(1.0) 
CIS-1,2-DICHLOROETHENE NA 97.0 NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND 120.0 ND(<1.0) ND (1.0) 
TOTAL 1,2-DICHLOROETHENE 100.0 NA NA NA NA 
DICHLOROMETHANE NA TR NA NA NA 
1,2-DICHLOROPROPANE ND(2.0) ND ND(1.0) ND(<1.0) ND(1.0) 
ETHYLBENZENE ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 
METHYLENE CHLORIDE ND(20.0) ND ND(3.0) 10.8 ND(1.0) 
1,1,2,2-TETRACHLOROETHANE ND(2.0) ND ND(1.2) ND(<1.0) ND(1.0) 
TETRACHLOROETHENE 9.0 24.0 20.0 11.7 17.3 
TOLUENE ND(5.0) ND ND(<1.0) 1.1 ND(<1.0) 
1,1,1-TRICHLOROETHANE ND (2.0) 4.5 6.6 0.78 1.5 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND(<1.0) ND(<1.0) ND(1.0) 
TRICHLOROETHENE 8.0 16.0 13.0 8.1 12.2 
TRICHLOROFLUOROMETHANE ND(20.0) 0.8 ND(1.0) ND(<1.0) ND(1.0) 
VINYL CHLORIDE ND(2.0) ND ND(2.0) ND(1.0) ND(1.0) 
TOTAL XYLENES ND(5.0) ND ND(<1.0) ND(<1.0) ND(<1.0) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



i 
VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppbl 

GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-32 

SAMPLER GIANT GIANT OCD GIANT GIAN 

DATE 12/11/89 12/18/89 4/9/90 6/18/90 12/1 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 1.0 (BELOW) <1.0 

BENZENE 96.0 ND ND ND(5.0) ND 
BROMODICHLOROMETHANE ND ND ND ND(2.5) ND 
BROMOFORM ND ND ND ND(13.0) ND 
BROMOMETHANE ND ND ND ND(30.0) ND 
CARBON TETRACHLORIDE ND ND ND ND(3.0) ND 
CHLOROBENZENE ND ND ND ND(5.0) ND 
CHLOROETHANE ND ND ND ND(13.0) ND 
CHLOROFORM ND ND ND ND(2.5) ND 
CHLOROMETHANE ND ND ND ND(7.5) ND 
DIBROMOCHLOROMETHANE ND ND ND ND(5.0) ND 
1,2-DICHLOROBENZENE ND ND ND ND(IO.O) ND 
1,3-DICHLOROBENZENE ND ND ND ND(IO.O) ND 
1,4-DICHLOROBENZENE ND ND ND ND(7.5) ND 
1,1-DICHLOROETHANE 3.0 2.8 1.5 ND(13.0) ND 
1,2-DICHLOROETHANE ND ND ND ND(2.5) ND 
1,1-DICHLOROETHENE ND ND ND ND(5.0) 1.6 
CIS-1,2-DICHLOROETHENE NA NA 88.3 160.0 NA 
TRANS-1,2-DICHLOROETHENE 140.0 160.0 ND ND(5.0) NA 
1,2-DICHLOROPROPANE ND ND ND ND(2.5) 49.0 
ETHYLBENZENE ND ND ND ND (5.0) ND 
METHYLENE CHLORIDE 1.2 1.1 ND 10.0 ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(3.8) ND 
TETRACHLOROETHENE 17.0 22.0 15.0 23.0 5.2 
TOLUENE ND ND ND ND(5.0) ND 
1,1,1-TRICHLOROETHANE 1.3 1.5 ND ND(5.0) ND 
1,1,2-TRICHLOROETHANE ND ND ND ND(5.0) ND 
TRICHLOROETHENE 10.0 12.0 10.9 17.0 2.5 
TRICHLOROFLUOROMETHANE ND 1.1 ND ND(5.0) 0.3 
VINYL CHLORIDE ND ND ND ND(5.0) ND 
TOTAL XYLENES ND ND ND ND(5.0) ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

Haulm mi 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL GBR-32 

SAMPLER GIANT 

DATE 7/15/92 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 3.7 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE 100.0 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 5 . 6 
TOLUENE ND 
1.1.1- TRICHLOROETHANE 0.3 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 4.2 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-33 

SAMPLER GIANT 

DATE 9/9/87 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE 764.0 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE 0.4 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE 1.1 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 1.0 
1.2- DICHLOROETHANE 22.8 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE 3.4 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 1120.0 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 0.4 
TOLUENE 188.0 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 0.4 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES 1393.0 

GIANT GIANT GIANT GIANT 

LO/7/87 12/7/89 3/15/89 6/13/89 

(BELOW) (BELOW) (BELOW) (BELOW) 

503.0 130.0 0.3 32.6 
ND(2.0) ND(<1.0) ND(<1.0) ND(l.O) 
ND(4.5) ND(<1.0) ND(<1.0) ND(1.0) 
ND(3.0) ND(1.2 ) ND(1.0) ND(1.0) 
ND(4.0) ND(<1.0) ND(<1.0) ND(1.0) 
ND(8.0) ND ( 3.0) ND(<1.0) ND(<1.0) 
ND(50.0) ND(<1.0) ND(1.0) ND(1.0) 
ND(2.5) ND(<1.0) ND(<1.0) ND(1.0) 
ND(1.0) ND(<1.0) ND(1.0) ND(1.0) 
ND ( 3 . 5 ) ND(<1.0) ND(<1.0) ND(1.0) 
ND(20.0) ND(4.0) ND(<1.0) ND(<1.0) 
ND(20.0) ND(4.0) ND(<1.0) ND(<1.0) 
ND(30.0) ND(3.0) ND(<1.0) ND(<1.0) 
ND(2.0) ND(<1.0) ND(1.0) ND(1.0) 
ND(2.5) 0.5 1.4 ND(1.0) 
ND(3.5) 4.3 0.33 1.8 
ND(3.5) ND(<1.0) ND(<1.0) ND(1.0) 
NA NA NA NA 
ND(4.5) 1.7 ND(<1.0) ND(1.0) 
ND(1.5) ND(<1.0) ND(<1.0) ND(1.0) 
370.0 80.0 ND(<1.0) 76.0 
ND(1.0) ND(<1.0) 5.8 ND(1.0) 
ND(1.5) ND(<1.0) ND(<1.0) ND(1.0) 
ND(1.5) 0.7 1.4 ND (1.0) 
136.0 9.9 ND(<1.0) 11.3 
ND(1.5) ND(<1.0) 0.32 ND(1.0) 
ND(1.5) ND(<1.0) ND(<1.0) ND(1.0) 
37.0 0.5 1.1 ND(1.0) 
ND(3.5) 0.8 ND(<1.0) ND(1.0) 
ND(2.5) ND(<1.0) ND(1.0) ND(l.O) 
1332.0 172.0 ND(<1.0) 74.1 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER(ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-33 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/12/89 12/13/89 4/4/90 7/18/90 10/8/90 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) <1.0 <1.0 (BELOW) 

BENZENE ND(<1.0) 73.0 ND ND 4.6 
BROMODICHLOROMETHANE ND(<1.0) ND(<1.0) ND ND ND(1.0) 
BROMOFORM ND(IO.O) ND(<1.0) ND ND ND(5.0) 
BROMOMETHANE ND(5.0) ND(1.2) ND ND ND{12.0) 
CARBON TETRACHLORIDE ND(1.0) ND(<1.0) ND ND ND(1.2) 
CHLOROBENZENE ND(<1.0) ND(5.0) ND 2.5 11.0 
CHLOROETHANE ND(2.5) ND(<1.0) ND ND ND(5.2) 
CHLOROFORM ND(<1.0) ND(<1.0) ND ND ND(l.O) 
CHLOROMETHANE ND(2.5) ND(<1.0) ND ND ND (3.0) 
DIBROMOCHLOROMETHANE ND(1.0) ND(<1.0) ND ND ND(2.0) 
1,2-DICHLOROBENZENE ND(1.0) ND(IO.O) ND ND ND(4.0) 
1,3-DICHLOROBENZENE ND(2.0) ND(IO.O) ND ND 61.0 X 
1,4-DICHLOROBENZENE ND(1.0) ND(7.5) ND 12.0 68.0 
1,1-DICHLOROETHANE ND(<1.0) ND(<1.0) 1.3 ND ND(5.0) 
1,2-DICHLOROETHANE 0.97 4.0 0.21 0.28 ND(1.0) 
1,1-DICHLOROETHENE ND(<1.0) ND(<1.0) ND ND ND(2.0) 
CIS-1,2-DICHLOROETHENE NA NA 12.0 4.9 38.0 
TRANS-1,2-DICHLOROETHENE NA 1.1 ND ND ND(2.0) 
TOTAL 1,2-DICHLOROETHENE 2.5 NA NA ND NA 
1,2-DICHLOROPROPANE ND(<1.0) ND(<1.0) ND ND ND(1.0) 
ETHYLBENZENE 7.9 120.0 ND 3.7 220.0 
METHYLENE CHLORIDE ND(2.0) ND(<1.0) ND ND ND(4.0) 
1,1,2,2-TETRACHLOROETHANE ND (1.0) ND(<1.0) ND ND ND(1.5 ) 
TETRACHLOROETHENE ND(<1.0) ND(<1.0) 2.5 0.6 ND(l.O) 
TOLUENE ND(1.5) ND(5.0) ND 0.35 8.3 
1,11-TRICHLOROETHANE ND(1.0) ND(<1.0) 0.24 ND ND(2.0) 
1,1,2-TRICHLOROETHANE ND(1.0) ND(<1.0) ND ND ND(2.0) 
TRICHLOROETHENE ND(1.0) ND(<1.0) 1.1 3.2 ND(2.0) 
TRICHLOROFLUOROMETHANE ND(<1.0) ND(<1.0) ND 0.28 ND(2.0) 
VINYL CHLORIDE ND(1.0) ND(<1.0) ND ND ND(2.0) 
TOTAL XYLENES 17.0 170.0 ND 6.6 310.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-36/GRW-10 

SAMPLER OCD GIANT 

DATE 6/8/88 9/4/90 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 

BENZENE 15.0 2.2 
BROMODICHLOROMETHANE ND(<1.0) ND 
BROMOFORM ND(<1.0) ND 
BROMOMETHANE ND(<1.0) ND 
CARBON TETRACHLORIDE ND(<1.0) ND 
CHLOROBENZENE ND(<1.0) ND 
CHLOROETHANE ND(<1.0) ND 
CHLOROFORM ND(<1.0) ND 
CHLOROMETHANE ND(<1.0) ND 
DIBROMOCHLOROMETHANE ND(<1.0) ND 
1.2- DICHLOROBENZENE ND(<1.0) ND 
1.3- DICHLOROBENZENE ND(<1.0) ND 
1.4- DICHLOROBENZENE ND(<1.0) ND 
1.1- DICHLOROETHANE 9.6 ND 
1.2- DICHLOROETHANE 3.5 ND 
1.1- DICHLOROETHENE ND(<1.0) ND 
CIS-1,2-DICHLOROETHENE 80.0 ND 
TRANS-1,2-DICHLOROETHENE ND(<1.0) ND 
DICHLOROMETHANE 6.3 ND 
1.2- DICHLOROPROPANE ND(<1.0) ND 
ETHYLBENZENE TR(12.5) 5.3 
METHYLENE CHLORIDE ND(<1.0) ND 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) ND 
TETRACHLOROETHENE 17.0 ND 
TOLUENE ND(12.5) 0.33 X 
1.1.1- TRICHLOROETHANE 10.0 ND 
1.1.2- TRICHLOROETHANE ND(<1.0) ND 
TRICHLOROETHENE 10.0 ND 
TRICHLOROFLUOROMETHANE ND(<1.0) ND 
VINYL CHLORIDE ND(<1.0) ND 
TOTAL XYLENES 12.5 19.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-37/GRW-5 

SAMPLER OCD GIANT 

DATE 6/8/88 9/4/90 

PARAMETER 

DETECTION LIMIT 0.5 (BELOW) 

BENZENE 68.0 140.0 
BROMODICHLOROMETHANE ND NA 
BROMOFORM ND NA 
BROMOMETHANE ND NA 
CARBON TETRACHLORIDE ND NA 
CHLOROBENZENE ND ND(2.0) 
CHLOROETHANE ND NA 
CHLOROFORM ND NA 
CHLOROMETHANE ND NA 
DIBROMOCHLOROMETHANE ND NA 
1.2- DICHLOROBENZENE ND ND(4.0) 
1.3- DICHLOROBENZENE ND ND(4.0) 
1.4- DICHLOROBENZENE ND ND(3.0) 
DICHLORODIFLUOROMETHANE ND NA 
1.1- DICHLOROETHANE 2.5 NA 
1.2- DICHLOROETHANE 4.0 NA 
1.1- DICHLOROETHENE ND NA 
CIS-1,2-DICHLOROETHENE 7.0 NA 
TRANS-1,2-DICHLOROETHENE ND NA 
DICHLOROMETHANE 1.7 NA 
1.2- DICHLOROPROPANE ND NA 
ETHYLBENZENE 61.0 120.0 
METHYLENE CHLORIDE ND NA 
1,1,2,2-TETRACHLOROETHANE ND NA 
TETRACHLOROETHENE 2.3 NA 
TOLUENE 2.0 ND(2.0) 

1.1.1- TRICHLOROETHANE 1.5 NA 
1.1.2- TRICHLOROETHANE ND NA 
TRICHLOROETHENE 2.4 NA 
TRICHLOROFLUOROMETHANE ND NA 
VINYL CHLORIDE ND NA 
TOTAL XYLENES 43.0 14.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (PPD) 
GIANT BLOOMFIBLD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1,1-DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1,2 DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MONITOR WELL GBR-38/GRW-1 

OCD GIANT 

6/8/88 9/4/90 

0.5 <1 

ND ND 
ND NA 
ND NA 
ND NA 
ND NA 
ND ND 
ND NA 
ND NA 
ND NA 
ND NA 
ND ND 
ND ND 
ND ND 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND ND 
ND NA 
ND NA 
ND NA 
ND ND 
ND NA 
ND NA 
ND NA 
ND NA 
ND NA 
ND ND 

MmiMiunn 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-40 

SAMPLER OCD 

DATE 6/8/88 

PARAMETER 

DETECTION LIMIT 0.5 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 1.8 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE ND 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-41 

SAMPLER OCD 

DATE 6/8/88 

PARAMETER 

DETECTION LIMIT 5.0 

BENZENE 25.0 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 474.0 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE 16.0 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES 224.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-42/GRW-2 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

GIANT GIANT 

9/7/89 9/4/90 

(BELOW) <1.0 

BENZENE 0.26 ND 
BROMODICHLOROMETHANE ND(<1 .0) NA 
BROMOFORM ND(2. 0) NA 
BROMOMETHANE ND(1. 0) NA 
CARBON TETRACHLORIDE ND(<1 .0) NA 
CHLOROBENZENE ND(<1 .0) ND 
CHLOROETHANE ND(<1 .0) NA 
CHLOROFORM ND(<1 .0) NA 
CHLOROMETHANE ND(<1 .0) NA 
DIBROMOCHLOROMETHANE ND(<1 .0) NA 
1,2-DICHLOROBENZENE ND(<1 .0) ND 
1,3-DICHLOROBENZENE ND(<1 •0) ND 
1,4-DICHLOROBENZENE ND(<1 .0) ND 
DICHLORODIFLUOROMETHANE NA NA 
1,1-DICHLOROETHANE ND(<1 .0) NA 
1,2-DICHLOROETHANE 0.36 NA 
1,1-DICHLOROETHENE ND(<1 .0) NA 
CIS-1,2-DICHLOROETHENE NA NA 
TRANS-1,2-DICHLOROETHENE NA NA 
TOTAL 1,2-DICHLOROETHENE ND(<1 .0) NA 
1,2-DICHLOROPROPANE ND(<1 .0) NA 
ETHYLBENZENE 1.6 ND 
METHYLENE CHLORIDE ND(<1 •0) NA 
1,1,2,2-TETRACHLOROETHANE ND(<1 .0) NA 
TETRACHLOROETHENE ND(<1 .0) NA 
TOLUENE ND(<1 .0) ND 
1,1,1-TRICHLOROETHANE ND(<1 .0) NA 
1,1,2-TRICHLOROETHANE ND(<1 .0) NA 
TRICHLOROETHENE ND(<1 .0) NA 
TRICHLOROFLUOROMETHANE 1.4 NA 
VINYL CHLORIDE ND(<1 .0) NA 
TOTAL XYLENES 0.23 ND 

TR 
ND 
NA 
* * 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

M M H I U I H iimn 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-43/GRW-4 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/7/89 4/2/90 7/17/90 9/4/90 10/4/90 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 950.0 440.0 120.0 450.0 770.0 
BROMODICHLOROMETHANE ND(IO.O) ND{2.0) ND (2.5 ) NA ND(5.0) 
BROMOFORM ND(200.0) ND(IO.O) ND(12.0) NA ND(2 5.0) 
BROMOMETHANE ND(100.0) ND(24.0) ND(30.0) NA ND(59.0) 
CARBON TETRACHLORIDE ND(20.0) ND(2.4) ND(3.0) NA ND(6.0) 
CHLOROBENZENE ND(10.0) ND(4.0) ND(2.0) ND(2.0) ND(IO.O) 
CHLOROETHANE ND(50.0) ND(IO.O) ND(13.0) NA ND(26.0) 
CHLOROFORM ND(IO.O) ND(2.0) ND(2.5) NA ND(5.0) 
CHLOROMETHANE ND(50.0) ND(6.0) ND(7.5) NA ND(15.0) 
DIBROMOCHLOROMETHANE ND(20.0) ND(4.0) ND(5.0) NA ND(IO.O) 
1,2-DICHLOROBENZENE ND(20.0) ND(8.0) ND(4.0) ND(4.0) ND(20.0) 
1,3-DICHLOROBENZENE ND(40.0) ND(8.0) ND(4.0) ND(4.0) ND(20.0) 
1, 4-DICHLOROBENZENE ND(20.0) ND(6.0) ND(3.0) ND ( 3.0) ND(15.0) 
1,1-DICHLOROETHANE ND(IO.O) ND(IO.O) 13.0 NA ND(25.0) 
1,2-DICHLOROETHANE ND(IO.O) ND(2.0) 5.2 NA 6.1 X 
1,1-DICHLOROETHENE ND(IO.O) ND(4.0) ND (5.0) NA ND(IO.O) 
CIS-1,2-DICHLOROETHENE NA 21.0 46.0 NA 25.0 X 
TRANS-1,2-DICHLOROETHENE NA ND(4.0) ND(5.0) NA ND(IO.O) 
TOTAL 1,2-DICHLOROETHENE 28.O NA NA NA NA 
1,2-DICHLOROPROPANE ND(IO.O) ND(2.0) ND(2.5) NA ND(5.0) 
ETHYLBENZENE 200.0 65.0 24.0 150.0 160.0 
METHYLENE CHLORIDE ND(40.0) ND(8.0) ND(IO.O) NA 22.0 X 
1,1,2,2-TETRACHLOROETHANE ND(20.0) ND(3.0) ND(3.8) NA ND(7.5) 
TETRACHLOROETHENE ND(IO.O) ND(2.0) ND(2.5) NA ND(5.0) 
TOLUENE ND(30.0) ND(4.0) ND(2.0) 5.2 ND(IO.O) 
1,1,1-TRICHLOROETHANE 71.0 ND(4.0) ND(5.0) NA ND(IO.O) 
1,1,2-TRICHLOROETHANE ND(20.0) ND(4.0) ND(5.0) NA ND(IO.O) 
TRICHLOROETHENE ND(20.0) 8.6 10.0 NA ND(IO.O) 
TRICHLOROFLUOROMETHANE ND(IO.O) ND(4.0) ND(5.0) NA 11.0 X 
VINYL CHLORIDE ND<20.0) ND(4.0) ND(5.0) NA ND(10.0) 
TOTAL XYLENES 200.0 ND (4. 0 ) 8.5 970.0 ND(IO.O) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 

in 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-43/GRW-4 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/24/91 4/8/91 10/1/91 1/7/92 4/8/92 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) <1.0 <1. 

BENZENE 600.0 1700.0 570.0 22.0 ND 
BROMODICHLOROMETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
BROMOFORM ND(20.0) ND(40.0) ND(1.0) ND ND 
BROMOMETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
CARBON TETRACHLORIDE ND(20.0) ND(40.0) ND(1.0) ND ND 
CHLOROBENZENE ND(50.0) ND(100.0) ND(2.5) ND ND 
CHLOROETHANE ND(20.0) ND(40.0) ND (1.0) ND ND 
CHLOROFORM ND(20.0) ND(40.0) 3.0 ND ND 
CHLOROMETHANE ND(20.0) ND(40.0) ND (1.0) ND ND 
DIBROMOCHLOROMETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
1,2-DICHLOROBENZENE ND(50.0) ND(100.0) ND(2.5) ND ND 
1,3-DICHLOROBENZENE ND(50.0) ND(100.0) ND(2.5) ND ND 
1,4-DICHLOROBENZENE ND(50.0) ND(100.0) ND(2.5) ND ND 
DICHLORODIFLUOROMETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
1,1-DICHLOROETHANE ND(20.0) ND(40.0) 2.0 0.4 1.6 
1,2-DICHLOROETHANE ND(20.0) ND(40.0) ND(1.0) 0.9 1.0 
1,1-DICHLOROETHENE ND(20.0) ND(40.0) ND(1.0) ND ND 
TOTAL 1,2-DICHLOROETHENE ND(20.0) ND(40.0) 3.0 1.2 
1,2-DICHLOROPROPANE ND(20.0) ND(40.0) ND(1.0) ND ND 
ETHYLBENZENE 150.0 450.0 49.0 2.3 ND 
METHYLENE CHLORIDE ND(200.0) ND(400.0) ND(10.0) ND ND 
1,1,2,2-TETRACHLOROETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
TETRACHLOROETHENE ND(20.0) ND(40.0) 2.0 0.3 ND 
TOLUENE ND(50.0) ND(100.0) 3.0 ND ND 
1,1,1-TRICHLOROETHANE ND(20.0) ND(40.0) 2.0 ND ND 
1,1,2-TRICHLOROETHANE ND(20.0) ND(40.0) ND(1.0) ND ND 
TRICHLOROETHENE ND(20.0) ND(40.0) 3.0 0.4 0.4 
TRICHLOROFLUOROMETHANE ND(50.0) ND(100.0) ND(2.5) ND ND 
VINYL CHLORIDE ND(20.0) ND(40.0) ND(1.0) ND ND 
TOTAL XYLENES ND(50.0) 690.0 30.0 1.3 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (DDb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-44/GRW-6 

SAMPLER OCD GIANT GIANT GIANT GIANT 

DATE 6/8/88 9/7/89 4/2/90 7/17/90 9/4/90 

PARAMETER 

DETECTION LIMIT 0.5 <1.0 <1.0 (BELOW) (BELOW) 

BENZENE 10.0 10.8 16.0 120.0 220.0 
BROMODICHLOROMETHANE ND ND ND ND(<1.0) NA 
BROMOFORM ND ND ND ND(1.2) NA 
BROMOMETHANE ND ND ND ND(<1.0) NA 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) NA 
CHLOROBENZENE ND ND ND ND(2.0) ND(2.0) 
CHLOROETHANE ND ND ND ND(<1.0) NA 
CHLOROFORM ND ND ND ND(<1.0) NA 
CHLOROMETHANE ND ND ND ND(<1.0) NA 
DIBROMOCHLOROMETHANE ND ND ND ND(<1.0) NA 
1,2-DICHLOROBENZENE ND ND ND ND(4.0) ND(4.0) 
1,3-DICHLOROBENZENE ND ND ND ND (4.0) ND(4.0) 
1,4-DICHLOROBENZENE ND ND ND ND(3.0) ND(3.0) 
DICHLORODIFLUOROMETHANE ND NA NA ND(<1.0) NA 
1,1-DICHLOROETHANE 5.5 1.4 2.1 1.9 NA 
1,2-DICHLOROETHANE 2.4 3.5 7.9 5.1 NA 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) NA 
CIS-1,2-DICHLOROETHENE 20.0 NA ND 7.8 NA 
TRANS-1,2-DICHLOROETHENE ND NA ND ND(<1.0) NA 
TOTAL 1,2-DICHLOROETHENE NA 0.48 NA NA NA 
DICHLOROMETHANE 4.0 ND ND ND(<1.0) NA 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) NA 
ETHYLBENZENE ND 16.0 ND 24.0 67.0 
METHYLENE CHLORIDE ND 1.1 1.1 ND(<1.0) NA 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) NA 
TETRACHLOROETHENE 6.7 ND 2.7 1.7 NA 
TOLUENE 0.7 ND 0.65 ND(2.0) ND(2.0) 
1,1,1-TRICHLOROETHANE 5.5 0.97 1.6 0.41 NA 
1,1,2-TRICHLOROETHANE ND ND ND ND(<1.0) NA 
TRICHLOROETHENE 3.6 0.77 2.3 1.5 NA 
TRICHLOROFLUOROMETHANE ND ND ND 0.34 NA 
VINYL CHLORIDE ND ND ND ND(<1.0) NA 
TOTAL XYLENES ND 15.0 3.4 8.5 46.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (PPbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-44/GRW-6 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 10/4/90 1/24/91 4/8/91 7/3/91 10/1 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1.0 

BENZENE 300.0 93.0 9.9 66.0 13.5 
BROMODICHLOROMETHANE ND(l.O) ND ND ND ND 
BROMOFORM ND (5.0) ND ND ND ND 
BROMOMETHANE ND(12.0) ND ND ND ND 
CARBON TETRACHLORIDE ND(1.2) ND ND ND ND 
CHLOROBENZENE ND (2.0) ND ND ND ND 
CHLOROETHANE ND(5.2 ) ND ND ND ND 
CHLOROFORM ND(1.0) ND ND ND 0.6 
CHLOROMETHANE ND(3.0) 3.5 ND ND ND 
DIBROMOCHLOROMETHANE ND(2.0) ND ND ND ND 
1,2-DICHLOROBENZENE ND(4.0) ND ND ND ND 
1,3-DICHLOROBENZENE ND(4.0) ND ND ND ND 
1,4-DICHLOROBENZENE 20.0 0.60 ND ND ND 
1,1-DICHLOROETHANE ND(5.0) 1.7 1.2 1.5 1.3 
1,2-DICHLOROETHANE 6.1 4.8 4.1 2.4 ND 
1,1-DICHLOROETHENE ND(2.0) ND ND ND 0.3 
CIS-1,2-DICHLOROETHENE 4.5 NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA 9.0 11.0 4.6 3.7 
1,2-DICHLOROPROPANE ND(1.0) ND ND ND ND 
ETHYLBENZENE 47.0 24.0 3.3 46.0 0.8 
METHYLENE CHLORIDE 8.1 X ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND ND ND ND 
TETRACHLOROETHENE 1.6 X 1.6 1.9 0.9 1.2 
TOLUENE ND(2.0) 0.79 ND 2.0 0.6 
1,1,1-TRICHLOROETHANE ND(2.0) 0.27 0.22 0.3 0.7 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND ND ND 
TRICHLOROETHENE ND(2.0) 2.0 2.3 1.1 1.1 
TRICHLOROFLUOROMETHANE ND(2.0) ND ND ND ND 
VINYL CHLORIDE ND (2 . 0 ) ND ND ND ND 
TOTAL XYLENES 6.8 ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 

in 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL GBR-44/RW-6 

SAMPLER GIANT GIANT 

DATE 1/7/92 4/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 

BENZENE 20.0 ND 
BROMODICHLOROMETHANE ND NA 
BROMOFORM ND NA 
BROMOMETHANE ND NA 
CARBON TETRACHLORIDE ND NA 
CHLOROBENZENE ND NA 
CHLOROETHANE ND NA 
CHLOROFORM ND NA 
CHLOROMETHANE ND NA 
DIBROMOCHLOROMETHANE ND NA 
1.2- DICHLOROBENZENE ND ND 
1.3- DICHLOROBENZENE ND ND 
1.4- DICHLOROBENZENE ND ND 
DICHLORODIFLUOROMETHANE ND NA 
1.1- DICHLOROETHANE 0.6 NA 
1.2- DICHLOROETHANE 1.2 NA 
1.1- DICHLOROETHENE ND NA 
TOTAL 1,2-DICHLOROETHENE 2.1 NA 
1.2- DICHLOROPROPANE ND NA 
ETHYLBENZENE 1.6 ND 
METHYLENE CHLORIDE ND NA 
1,1,2,2-TETRACHLOROETHANE ND NA 
TETRACHLOROETHENE 0.5 NA 
TOLUENE ND ND 
1.1.1- TRICHLOROETHANE ND NA 
1.1.2- TRICHLOROETHANE ND NA 
TRICHLOROETHENE 0.5 NA 
TRICHLOROFLUOROMETHANE ND NA 
VINYL CHLORIDE ND NA 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

MONITOR WBLL GBR-47 

GIANT GIANT GIANT 

3/14/88 3/15/89 6/13/89 

(BELOW) (BELOW) (BELOW) 

ND (<1.0) ND(<1.0) 17.7 
ND (<1.0) ND(<1.0) ND ( 1 . 0) 
ND (<1.0) ND(<1.0) ND ( 1 . 0 ) 
ND (1.0) ND(1.0) ND(1.0) 
ND (<1.0) ND(<1.0) ND(1.0) 
ND (<1.0) ND(<1.0) ND(<1.0 
ND (1.0) ND(1.0) ND(1.0) 
ND (<1.0) ND(<1.0) 1.0 
ND (1.0) ND(1.0) ND(1.0) 
ND (<1.0) ND(<1.0) ND(1.0) 
ND (<1.0) ND(<1.0) ND(<1.0 
ND <1.0) ND(<1.0) ND(<1.0 
ND (<1.0) ND(<1.0) ND(<1.0 
ND 1.0) ND(1.0) ND(1.0) 
ND <1.0) 0.81 ND (1.0) 
ND [<1.0) 0.45 9.3 
ND <1.0) ND(<1.0) ND(1.0) 
NA NA NA 
ND <1.0) ND(<1.0) ND(1.0) 
ND <1.0) ND(<1.0) ND(1.0) 
ND <1.0) ND(<1.0) 15.5 
3.] 0.5 4.0 
ND <1.0) ND(<1.0) ND (1.0) 
ND <1.0) 2.0 ND(1.0) 
ND <1.0) 0.26 22.5 
ND <1.0) 0.24 ND(1.0) 
ND <1.0) ND(<1.0) ND(1.0) 
ND <1.0) 1.2 ND (1.0) 
ND <1.0) ND(<1.0) ND(1.0) 
ND 1.0) ND(1.0) ND(1.0) 
ND <1.0) ND(<1.0) 56.0 

TR 
ND 
NA 

TRACE 
NOT DETECTED 
NOT ANALYZED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (PPb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-48 

SAMPLER GIANT GIANT GIANT* GIANT OCD 

DATE 11/8/88 3/14/89 3/14/89 6/13/89 4/9/ 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) 2.5 

BENZENE ND(2.0) 0.24 NA ND(<1.0) ND 
BROMODICHLOROMETHANE ND (1.0) ND(<1.0) ND(<1.0) ND ND 
BROMOFORM ND(3.0) ND(<1.0) ND(<1.0) ND ND 
BROMOMETHANE ND(1.2) ND(1.0) ND(1.0) ND(1.0) ND 
CARBON TETRACHLORIDE ND (1.0) ND(<1.0) ND(<1.0) ND ND 
CHLOROBENZENE ND(3.0) ND(<1.0) ND(<1.0) ND(<1.0) ND 
CHLOROETHANE ND(<1.0) ND(1.0) ND(l.O) ND(1.0) ND 
CHLOROFORM ND(<1.0) 0.5 0.5 ND(1.0) 7.5 
CHLOROMETHANE ND(<1.0) ND(1.0) ND(1.0) ND(1.0) ND 
DIBROMOCHLOROMETHANE ND(2.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
1,2-DICHLOROBENZENE ND(5.0) ND(<1.0) ND(<1.0) ND(<1.0) ND 
1,3-DICHLOROBENZENE ND(3.0) ND(<1.0) ND(<1.0) ND(<1.0) ND 
1,4-DICHLOROBENZENE ND(4.0) ND(<1.0) ND(<1.0) ND(<1.0) ND 
DI CHLOROD IFLUOROME THANE NA ND(1.0) ND(1.0) ND(1.0) ND 
1,1-DICHLOROETHANE 180.0 3.0 3.3 5.2 ND 
1,2-DICHLOROETHANE ND(<1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
1,1-DICHLOROETHENE ND(1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA 65.0 
TRANS-1,2-DICHLOROETHENE ND(2.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
1,2-DICHLOROPROPANE ND(1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
ETHYLBENZENE ND(3.0) ND(<1.0) NA ND(<1.0) ND 
METHYLENE CHLORIDE 0.3 0.6 1.1 ND(1.0) ND 
1,1,2,2-TETRACHLOROETHANE ND (1.2 ) ND(<1.0) ND(<1.0) ND(1.0) ND 
TETRACHLOROETHENE 31.0 7.4 7.6 26.1 11.3 
TOLUENE ND(2.0) 0.23 NA ND(<1.0) ND 
1,1,1-TRICHLOROETHANE ND(<1.0) 0.69 0.73 2.4 ND 
1,1,2-TRICHLOROETHANE ND(<1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
TRICHLOROETHENE 25.0 5.4 6.0 14.7 20.8 
TRICHLOROFLUOROMETHANE ND(1.0) ND(<1.0) ND(<1.0) ND(1.0) ND 
VINYL CHLORIDE ND(<1.0) ND(1.0) ND(1.0) ND(1.0) ND 
TOTAL XYLENES ND(2.0) ND(<1.0) NA ND(<1.0) ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

nm 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb> 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-48 

SAMPLER GIANT GIANT GIANT 

DATE 6/18/90 12/16/91 7/15/92 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 (BELOW) 

BENZENE 5.7 ND ND(2. 5) 
BROMODICHLOROMETHANE ND(2 . 5) ND ND(1. 0) 
BROMOFORM ND(13 .0) ND ND(1. 0) 
BROMOMETHANE ND(30 .0) ND ND(1. 0) 
CARBON TETRACHLORIDE 3.3 ND ND(1. 0) 
CHLOROBENZENE ND(5. 0) ND ND(2. 5) 
CHLOROETHANE ND(13 .0) ND ND(1. 0) 
CHLOROFORM ND(2 . 5) 0.5 ND(1. 0) 
CHLOROMETHANE ND(7. 5) ND ND(1. 0) 
DIBROMOCHLOROMETHANE ND(5. 0) ND ND(1. 0) 
1,2-DICHLOROBENZENE ND( 10 .0) ND ND(2. 5) 
1,3-DICHLOROBENZENE ND(10 .0) ND ND(2. 5) 
1,4-DICHLOROBENZENE ND(7. 5) ND ND(2. 5) 
DICHLORODIFLUOROMETHANE NA ND ND(1. 0) 
1,1-DICHLOROETHANE 14.0 2.7 4.0 
1,2-DICHLOROETHANE ND(2. 5) ND ND(1. 0) 
1,1-DICHLOROETHENE 14.0 ND ND(1. 0) 
CIS-1,2-DICHLOROETHENE 220.0 NA NA 
TRANS-1,2-DICHLOROETHENE ND(5. 0) NA NA 
TOTAL 1,2-DICHLOROETHENE NA 140.0 120.0 
1,2-DICHLOROPROPANE ND(2 . 5) ND ND(1. 0) 
ETHYLBENZENE ND(5. 0) ND ND(2. 5) 
METHYLENE CHLORIDE ND (10 .0) ND ND(10 .0) 
1,1,2, 2-TETRACHLOROETHANE ND(3. 8) ND ND(1. 0) 
TETRACHLOROETHENE 32.0 11.0 7.0 
TOLUENE ND(5. 0) ND ND(2 . 5) 
1,1,1-TRICHLOROETHANE 6.2 0.5 ND(1. 0) 
1,1,2-TRICHLOROETHANE ND(5. 0) ND ND(1. 0) 
TRICHLOROETHENE 30.0 7.7 5.0 
TRICHLOROFLUOROMETHANE ND(5. 0) 0.4 ND(2. 5) 
VINYL CHLORIDE ND(5. 0) ND ND(1. 0) 
TOTAL XYLENES ND(5. 0) ND ND(2. 5) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-49 

SAMPLER GIANT 

DATE 11/8/88 

PARAMETER 

DETECTION LIMIT (BELOW) 

BENZENE ND(<1 .0) 
BROMODICHLOROMETHANE ND ( 1 . 0) 
BROMOFORM ND(3. 0) 
BROMOMETHANE ND(12 .0) 
CARBON TETRACHLORIDE ND(1. 0) 
CHLOROBENZENE ND(3. 0) 
CHLOROETHANE ND(5. 0) 
CHLOROFORM 6.9 
CHLOROMETHANE ND(3. 0) 
DIBROMOCHLOROMETHANE ND(2. 0) 
1,2-DICHLOROBENZENE ND(5. 0) 
1,3-DICHLOROBENZENE ND(3. 0) 
1,4-DICHLOROBENZENE ND(4. 0) 
DICHLORODIFLUOROMETHANE NA 
1,1-DICHLOROETHANE 6.8 
1,2-DICHLOROETHANE ND(<1 .0) 
1,1-DICHLOROETHENE ND(1. 0) 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE 88.0 
1,2-DICHLOROPROPANE ND(1. 0) 
ETHYLBENZENE ND(<1 .0) 
METHYLENE CHLORIDE ND(3. 0) 
1,1,2,2-TETRACHLOROETHANE ND(1. 2) 
TETRACHLOROETHENE 15.0 
TOLUENE ND(<1 .0) 
1,1,1-TRICHLOROETHANE 6.6 
1,1,2-TRICHLOROETHANE ND(<1 •0) 
TRICHLOROETHENE 11.0 
TRICHLOROFLUOROMETHANE ND(1. 0) 
VINYL CHLORIDE ND(2. 0) 
TOTAL XYLENES ND(<1 .0) 

GIANT GIANT GIANT OC 

3/14/89 6/14/89 12/11/89 4/9 

(BELOW) (BELOW) (BELOW) 1.0 

0.63 ND(<1.0) 74.0 ND 
ND(<1.0) ND(1.0) ND(<1.0) ND 
ND(<1.0) ND (1.0) ND ( 2 . 5 ) ND 
ND(1.0) ND(1.0) ND(5.9) ND 
ND(<1.0) ND(1.0) ND(<1.0) ND 
ND(<1.0) ND(<1.0) ND(1.0) ND 
ND ( 1 . 0) ND(1.0) ND(2.6) ND 
1.0 ND(1.0) ND(<1.0) ND 
ND(1.0) ND(1.0) ND ( 1 . 5 ) ND 
ND(<1.0) ND(1.0) ND ( 1 . 0 ) ND 
ND(<1.0) ND(<1.0) ND(2.0) ND 
ND(<1.0) ND(<1.0) ND(2.0) ND 
ND(<1.0) ND(<1.0) ND(1.5) ND 
ND(1.0) ND(1.0) NA ND 
10.4 ND(1.0) 2.8 1.2 
0.07 ND(l.O) ND(<1.0) ND 
ND(<1.0) ND(1.0) ND(1.0) ND 
NA NA NA 86.7 
0.3 ND(1.0) 150.0 ND 
ND(<1.0) ND(1.0) ND(<1.0) ND 
ND(<1.0) ND(<1.0) ND(1.0) ND 
2.5 ND(1.0) ND(2.0) ND 
ND(<1.0) ND(1.0) ND(<1.0) ND 
25.3 4.2 25.0 11.9 
ND(<1.0) ND(<1.0) ND(1.0) ND 
3.5 ND(1.0) 1.0 ND 
ND(<1.0) ND(1.0) ND(1.0) ND 
24.9 2.7 14.0 7.2 
ND(<1.0) ND(1.0) ND(1.0) ND 
ND(1.0) ND(1.0) ND(1.0) ND 
0.28 ND(<1.0) ND ( 1 . 0 ) ND 

TR 
ND 
NA 

TRACE 
NOT DETECTED 
NOT ANALYZED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-49 

SAMPLER GIANT GIANT GIANT 

DATE 6/18/90 12/16/91 7/15 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 

BENZENE ND(5. 0) ND ND 
BROMODICHLOROMETHANE ND(2. 5) ND ND 
BROMOFORM ND(12 .0) ND ND 
BROMOMETHANE ND(30 .0) ND ND 
CARBON TETRACHLORIDE 3.5 ND ND 
CHLOROBENZENE ND(5. 0) ND ND 
CHLOROETHANE ND(13 .0) ND ND 
CHLOROFORM 2.5 ND ND 
CHLOROMETHANE ND(7. 5) ND ND 
DIBROMOCHLOROMETHANE ND(5. 0) ND ND 
1,2-DICHLOROBENZENE ND(10 .0) ND ND 
1,3-DICHLOROBENZENE ND(10 .0) ND ND 
1,4-DICHLOROBENZENE ND(7. 5) ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE ND(12 .0) 6.3 2.9 
1,2-DICHLOROETHANE ND(2 . 5) ND ND 
1,1-DICHLOROETHENE ND(5. 0) 0.3 ND 
CIS-1,2-DICHLOROETHENE 120.0 1 NA NA 
TRANS-1,2-DICHLOROETHENE ND(5. 0) NA NA 
TOTAL 1,2-DICHLOROETHENE NA 120.0 74.0 
1,2-DICHLOROPROPANE ND(2. 5) ND ND 
ETHYLBENZENE ND(5. 0) ND ND 
METHYLENE CHLORIDE 21.0 ND ND 
1,1,2,2-TETRACHLOROETHANE ND(3. 8) ND ND 
TETRACHLOROETHENE 22.0 17.0 4.6 
TOLUENE ND(5. 0) ND ND 
1,1,1-TRICHLOROETHANE ND(5. 0) 0.7 0.2 
1,1,2-TRICHLOROETHANE ND(5. 0) ND ND 
TRICHLOROETHENE 14.0 12.0 3.6 
TRICHLOROFLUOROMETHANE ND(5. 0) 0.2 ND 
VINYL CHLORIDE ND(5. 0) ND ND 
TOTAL XYLENES ND(5. 0) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL GBR-50 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 11/8/88 3/14/89 6/13/89 12/11/89 6/18/90 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) (BELOW) <1.0 <1.0 

BENZENE 0.8 ND(<1 .0) ND (<1 .0) ND ND 
BROMODICHLOROMETHANE ND ND(<1 .0) ND (1- 0) ND ND 
BROMOFORM ND ND(<1 .0) ND t i ­ 0) ND ND 
BROMOMETHANE ND ND(1. 0) ND l l - 0) ND ND 
CARBON TETRACHLORIDE ND ND(<1 .0) ND (1- 0) ND ND 
CHLOROBENZENE ND ND(<1 .0) ND [<1 .0) ND ND 
CHLOROETHANE ND ND(1. 0) ND 1. 0) ND ND 
CHLOROFORM 0.2 ND(<1 .0) ND 1. 0) ND ND 
CHLOROMETHANE ND ND ( 1 . 0) ND 1. 0) ND ND 
DIBROMOCHLOROMETHANE ND ND(<1 .0) ND 1. 0) ND ND 
1,2-DICHLOROBENZENE ND ND(<1 .0) ND <1 -0) ND ND 
1,3-DICHLOROBENZENE ND ND(<1 .0) ND <1 .0) ND ND 
1,4-DICHLOROBENZENE ND ND(<1 .0) ND <1 .0) ND ND 
DICHLORODIFLUOROMETHANE NA ND(1. 0) ND 1. 0) ND ND 
1,1-DICHLOROETHANE 0.7 0.1 ND 1. 0) ND ND 
1,2-DICHLOROETHANE ND ND(<1 .0) ND 1. 0) ND ND 
1,1-DICHLOROETHENE ND ND(<1 .0) ND < 1. 0) ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA ND 0.37 
TRANS-1,2-DICHLOROETHENE 0.3 ND(<1 .0) ND 1. 0) 0.27 ND 
1,2-DICHLOROPROPANE ND ND(<1 .0) ND 1. 0) ND ND 
ETHYLBENZENE ND ND(<1 .0) ND ( <1 .0) ND ND 
METHYLENE CHLORIDE 0.3 1.2 ND 1. 0) ND 0.43 
1,1,2,2-TETRACHLOROETHANE ND ND(<1 .0) ND ( 1. 0) ND 0.16 
TETRACHLOROETHENE 0.7 0.19 ND 1. 0) 1.2 0.57 
TOLUENE ND ND(<1 .0) ND ( <1 -0) ND ND 
1,1,1-TRICHLOROETHANE 0.6 ND(<1 .0) ND ( 1. 0) 0.26 ND 
1,1,2-TRICHLOROETHANE ND ND(<1 .0) ND 1. 0) ND ND 
TRICHLOROETHENE 0.2 ND(<1 .0) ND( 1. 0) ND 0.31 
TRICHLOROFLUOROMETHANE ND ND(<1 .0) ND ( 1. 0) ND ND 
VINYL CHLORIDE ND ND(1. 0) ND ( 1. 0) ND ND 
TOTAL XYLENES ND ND(<1 .0) 6.0 ND ND 

TR 
ND 
NA 

TRACE 
NOT DETECTED 
NOT ANALYZED 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL GBR-50 

SAMPLER GIANT GIANT 

DATE 12/16/91 7/15/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 

BENZENE ND ND 
BROMODICHLOROMETHANE ND ND 
BROMOFORM ND ND 
BROMOMETHANE ND ND 
CARBON TETRACHLORIDE ND ND 
CHLOROBENZENE ND ND 
CHLOROETHANE ND ND 
CHLOROFORM ND ND 
CHLOROMETHANE ND ND 
DIBROMOCHLOROMETHANE ND ND 
1.2- DICHLOROBENZENE ND ND 
1.3- DICHLOROBENZENE ND ND 
1.4- DICHLOROBENZENE ND ND 
DICHLORODIFLUOROMETHANE ND ND 
1.1- DICHLOROETHANE ND ND 
1.2- DICHLOROETHANE ND ND 
1.1- DICHLOROETHENE ND ND 
TOTAL 1,2-DICHLOROETHENE 0.9 0.5 
1.2- DICHLOROPROPANE ND ND 
ETHYLBENZENE ND ND 
METHYLENE CHLORIDE ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND 
TETRACHLOROETHENE ND 0.3 
TOLUENE ND ND 
1.1.1- TRICHLOROETHANE ND ND 
1.1.2- TRICHLOROETHANE ND ND 
TRICHLOROETHENE ND ND 
TRICHLOROFLUOROMETHANE 0.3 ND 
VINYL CHLORIDE ND ND 
TOTAL XYLENES ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-51/GRW-7 

SAMPLER GIANT GIANT GIANT* GIANT 

DATE 11/8/88 6/12/89 6/12/89 2/6/9 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) (BELOW) < l . i 

BENZENE ND ND(<1.0) ND(<1.0) ND 
BROMODICHLOROMETHANE ND ND(1.0) ND(1.0) ND 
BROMOFORM ND ND(1.0) ND(1.0) ND 
BROMOMETHANE ND ND(1.0) ND(1.0) ND 
CARBON TETRACHLORIDE ND ND(1.0) ND(l.O) ND 
CHLOROBENZENE ND ND(<1.0) ND(<1.0) ND 
CHLOROETHANE ND ND(1.0) ND(1.0) ND 
CHLOROFORM 0.5 ND(1.0) ND(1.0) ND 
CHLOROMETHANE ND ND (1.0 ) ND(1.0) ND 
DIBROMOCHLOROMETHANE ND ND(1.0) ND(1.0) ND 
1,2-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND 
1,3-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND 
1,4-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND 
DICHLORODIFLUOROMETHANE ND ND(l.O) ND(1.0) ND 
1,1-DICHLOROETHANE 0.6 3.3 2.0 ND 
1,2-DICHLOROETHANE ND ND(1.0) ND (1.0) ND 
1,1-DICHLOROETHENE ND ND(l.O) ND(1.0) ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA 
TRANS-1,2-DICHLOROETHENE 0.7 ND (1.0) ND(1.0) NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA ND 
1, 2-DICHLOROPROPANE ND ND(1.0) ND(1.0) ND 
ETHYLBENZENE ND ND(<1.0) ND(<1.0) ND 
METHYLENE CHLORIDE ND ND(10.0) ND(IO.O) ND 
1,1,2,2-TETRACHLOROETHANE ND ND(l.O) ND(1.0) ND 
TETRACHLOROETHENE 2.1 ND(1.0) ND(1.0) 0.4 
TOLUENE ND ND(<1.0) ND(<1.0) ND 
1,1,1-TRICHLOROETHANE 1.0 1.3 1.0 2.1 
1,1,2-TRICHLOROETHANE ND ND(1.0) ND(1.0) ND 
TRICHLOROETHENE ND ND(1.0) ND(l.O) ND 
TRICHLOROFLUOROMETHANE ND ND(1.0) ND(l.O) ND 
VINYL CHLORIDE ND ND(1.0) ND(1.0) ND 
TOTAL XYLENES ND 1.4 1.9 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER fppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-52 

SAMPLER GIANT GIANT GIANT* GIANT GIANT 

DATE 11/8/88 6/12/89 6/12/89 9/7/89 2/4/9 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) (BELOW) <1.0 <1. 

BENZENE 0.8 7.6 5.4 ND ND 
BROMODICHLOROMETHANE ND ND(1.0) ND(1.0) ND ND 
BROMOFORM ND ND(1.0) ND(1.0) ND ND 
BROMOMETHANE ND ND(1.0) ND(1.0) ND ND 
CARBON TETRACHLORIDE ND ND(1.0) ND(1.0) ND ND 
CHLOROBENZENE ND ND(<1.0) ND(<1.0) ND ND 
CHLOROETHANE ND ND (1.0) ND (1.0) ND ND 
CHLOROFORM 0.7 ND(1.0) ND(1.0) ND ND 
CHLOROMETHANE ND ND(1.0) ND(1.0) ND ND 
DIBROMOCHLOROMETHANE ND ND(l.O) ND(1.0) ND ND 
1,2-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND ND 
1,3-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND ND 
1,4-DICHLOROBENZENE ND ND(<1.0) ND(<1.0) ND ND 
DICHLORODIFLUOROMETHANE ND ND(1.0) ND(1.0) ND ND 
1,1-DICHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
1,2-DICHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
1,1-DICHLOROETHENE ND ND(1.0) ND(1.0) ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND(1.0) ND(1.0) NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA ND 
1,2-DICHLOROPROPANE ND ND(l.O) ND(1.0) ND ND 
ETHYLBENZENE ND ND(<1.0) ND(<1.0) ND ND 
METHYLENE CHLORIDE ND ND(1.0) ND(1.0) ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
TETRACHLOROETHENE ND 1.3 1.3 ND ND 
TOLUENE ND ND(<1.0) ND(<1.0) ND ND 
1,1,1-TRICHLOROETHANE ND ND(1.0) ND(l.O) ND 0.7 
1,1,2-TRICHLOROETHANE ND ND(1.0) ND(1.0) ND ND 
TRICHLOROETHENE ND ND ( 1 . 0 ) ND(1.0) ND ND 
TRICHLOROFLUOROMETHANE ND ND(1.0) ND(1.0) 1.1 ND 
VINYL CHLORIDE ND ND(1.0) ND(1.0) ND ND 
TOTAL XYLENES ND ND(<1.0) ND(<1.0) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED2 
* - DUPLICATE ANALYSIS 

I H I I I 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb. 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-1 

SAMPLER GIANT GIANT GIANT 

DATE 9/6/89 12/12/89 6/19/90 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) 

BENZENE ND(IO.O) ND(50.0) ND(2.0) 
BROMODICHLOROMETHANE ND(IO.O) ND(0.5) ND(1.0) 
BROMOFORM ND(200.0) ND(2.5) ND(5.0) 
BROMOMETHANE ND(100.0) ND(5.9) ND(12.0) 
CARBON TETRACHLORIDE ND(20.0) ND(0.6) ND(1.2) 
CHLOROBENZENE ND(10.0) ND(50.0) 4.4 
CHLOROETHANE ND(50.0) ND(2.6) ND(5.2) 
CHLOROFORM ND(10.0) 5.7 ND(1.0) 
CHLOROMETHANE ND(50.0) ND(1.5) ND(3.0) 
DIBROMOCHLOROMETHANE ND(20.0) ND(1.0) ND(2.0) 
1,2-DICHLOROBENZENE ND(20.0) ND(100.0) ND(4.0) 
1,3-DICHLOROBENZENE ND(40.0) ND(100.0) ND(4.0) 
1,4-DICHLOROBENZENE ND(20.0) ND(75.0) ND(3.0) 
DICHLORODIFLUOROMETHANE NA NA NA 
1,1-DICHLOROETHANE ND(10.0) 0.72 ND(5.0) 
1,2-DICHLOROETHANE ND(10.0) 7.1 7.1 
1,1-DICHLOROETHENE ND(10.0) ND(l.O) ND(2.0) 
CIS-1,2-DICHLOROETHENE NA NA 39.0 
TRANS-1,2-DICHLOROETHENE NA 21.0 ND(2.0) 
TOTAL 1,2-DICHLOROETHENE ND(IO.O) NA NA 
1,2-DICHLOROPROPANE ND(IO.O) ND(0.5) ND(1.0) 
ETHYLBENZENE 140.0 ND(50.0) 57.0 
METHYLENE CHLORIDE ND(40.0) ND(2.0) ND(4.0) 
1,1,2,2-TETRACHLOROETHANE ND(20.0) ND(0.75) ND ( 1 . 5 ) 
TETRACHLOROETHENE ND(IO.O) ND(0.5 ) 1.2 
TOLUENE ND(30.0) ND(50.0) ND(2.0) 
1,1,1-TRICHLOROETHANE ND(20.0) ND ( 1 . 0) ND (2 . 0) 
1,1,2-TRICHLOROETHANE ND(20.0) ND(1.0) ND(2.0) 
TRICHLOROETHENE 22.2 6.2 2.9 
TRICHLOROFLUOROMETHANE ND(IO.O) ND(1.0) ND(2.0) 
VINYL CHLORIDE ND(20.0) ND(1.0) ND ( 2 . 0) 
TOTAL XYLENES 280.0 330.0 24.0 

TR 
ND 
NA 
* * 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

MONITOR WELL SHS -2 

GIANT GIANT GIANT 

9/6/89 12/12/89 6/20/90 

(BELOW) (BELOW) (BELOW) 

ND(IO.O) 10.0 5.4 
ND(IO.O) ND(<1.0) ND(l.O) 
ND(200.0) ND(<1.0) ND(5.0) 
ND(100.0) ND(1.2) ND(12.0) 
ND(20.0) ND(<1.0) ND(1.2 ) 
ND(10.0) ND(2.0) 230.0 
ND(50.0) ND(<1.0) ND(5.2 ) 
ND(10.0) ND(<1.0) ND(1.0) 
ND(50.0) ND(<1.0) ND(3.0) 
ND(20.0) ND(<1.0) ND(2.0) 
ND(20.0) ND(4.0) ND(4.0) 
ND(40.0) ND(4.0) ND(4.0) 
ND(20.0) ND(3.0) ND(3.0) 
ND(10.0) ND(<1.0) ND(5.0) 
68.0 ND(<1.0) ND(1.0) 
ND(IO.O) ND(<1.0) ND(2.0) 
NA NA ND(2.0) 
NA ND(<1.0) ND(2.0) 
ND NA NA 
ND(10.0) ND(<1.0) ND(1.0) 
120.0 120.0 78.0 
ND(40.0) ND(<1.0) ND(4.0) 
ND(20.0) ND(<1.0) ND(1.5) 
13.0 1.7 2.1 
ND(30.0) 2.2 19.0 
ND(20.0) ND(<1.0) ND(2.0) 
ND(20.0) ND(<1.0) ND(2.0) 
ND(20.0) ND(<1.0) ND(2.0) 
ND(IO.O) ND(<1.0) ND(2.0) 
ND(20.0) ND(<1.0) ND(2.0) 
48.0 37.0 730.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



I 

VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb. 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-3 

SAMPLER GIANT GIANT GIANT GIANT GL 

DATE 6/20/90 1/23/91 4/5/91 7/3/91 10 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

mnmniiitni 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL SHS-3 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/7/92 10/8/9: 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MONITOR WBLL SHS-4 

GIANT GIANT 

6/19/90 7/7/92 

<1.0 <1 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND NA 
ND NA 
NA ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL SHS-S 

SAMPLER GIANT GIANT 

DATE 11/27/89 6/20/90 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) 

BENZENE ND ND (2.0) 
BROMODICHLOROMETHANE ND ND(l.O) 
BROMOFORM ND ND(5.0) 
BROMOMETHANE ND ND(12.0) 
CARBON TETRACHLORIDE ND ND(1.2) 
CHLOROBENZENE ND ND (2.0) 
CHLOROETHANE ND ND(5.2) 
CHLOROFORM ND ND (1.0) 
CHLOROMETHANE ND ND(3.0) 
DIBROMOCHLOROMETHANE ND ND(2.0) 
1,2-DICHLOROBENZENE 0.5 ND(4.0) 
1,3-DICHLOROBENZENE ND ND(4.0) 
1,4-DICHLOROBENZENE ND ND(3.0) 
1,1-DICHLOROETHANE ND ND (5.0 ) 
1,2-DICHLOROETHANE ND ND(1.0) 
1,1-DICHLOROETHENE ND ND(2.0) 
CIS-1,2-DICHLOROETHENE NA 14.0 
TRANS-1,2-DICHLOROETHENE 12.0 ND(2.0) 
1,2-DICHLOROPROPANE ND ND(1.0) 
ETHYLBENZENE ND ND(2.0) 
METHYLENE CHLORIDE 0.72 ND(4.0) 
1,1,2,2-TETRACHLOROETHANE ND ND(1.5) 
TETRACHLOROETHENE 1.3 2.7 
TOLUENE ND ND(2.0) 
1,1,1-TRICHLOROETHANE 0.88 ND(2.0) 
1,1,2-TRICHLOROETHANE ND ND(2.0) 
TRICHLOROETHENE 1.8 3.0 
TRICHLOROFLUOROMETHANE ND ND(2.0) 
VINYL CHLORIDE ND ND(2.0) 
TOTAL XYLENES ND ND(2.0) 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (PPbl 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-6 

SAMPLER GIANT GIANT GIANT GIANT GIAN' 

DATE 11/27/89 6/20/90 1/23/91 4/5/91 7/3/' 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE 0.93 ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA NA ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND 3.1 ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 0.45 0.42 ND ND ND 
TOLUENE ND ND ND 0.81 ND 
1,1,1-TRICHLOROETHANE ND 0.35 ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATBR (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL SHS-6 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 10/2/91 1/9/92 4/10/92 10/8/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.< 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE 0.6 1.2 ND 0.4 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

— • W l l 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb, 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-7 

SAMPLER GIANT GIANT 

DATE 11/27/89 6/21/90 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 

BENZENE 190.0 80.0 
BROMODICHLOROMETHANE ND(IO.O) 2.5 
BROMOFORM ND(50.0) ND 
BROMOMETHANE ND(120.0) ND 
CARBON TETRACHLORIDE ND(12.0) ND 
CHLOROBENZENE ND(20.0) ND 
CHLOROETHANE ND(52.0) 4.0 
CHLOROFORM ND(IO.O) ND 
CHLOROMETHANE ND(30.0) ND 
DIBROMOCHLOROMETHANE ND(20.0) ND 
1,2-DICHLOROBENZENE ND(40.0) ND 
1,3-DICHLOROBENZENE ND(40.0) ND 
1,4-DICHLOROBENZENE ND(30.0) ND 
1,1-DICHLOROETHANE ND(50.0) 2.2 
1,2-DICHLOROETHANE ND(IO.O) 5.2 
1,1-DICHLOROETHENE ND(20.0) ND 
CIS-1,2-DICHLOROETHENE NA 1.3 
TRANS-1,2-DICHLOROETHENE ND(20.0) ND 
1,2-DICHLOROPROPANE ND(IO.O) ND 
ETHYLBENZENE ND(20.0) 140.0 
METHYLENE CHLORIDE ND(40.0) ND 
1,1,2,2-TETRACHLOROETHANE ND(15.0) ND 
TETRACHLOROETHENE ND(IO.O) ND 
TOLUENE 290.0 1.1 
1,1,1-TRICHLOROETHANE ND(20.0) ND 
1,1,2-TRICHLOROETHANE ND(20.0) ND 
TRICHLOROETHENE ND(20.0) 0.28 
TRICHLOROFLUOROMETHANE ND(20.0) ND 
VINYL CHLORIDE ND(20.0) ND 
TOTAL XYLENES 680.0 27.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-8 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

GIANT 

11/27/89 

(BELOW) 

GIANT 

6/21/90 

(BELOW) 

BENZENE 14.0 ND (1000) 
BROMODICHLOROMETHANE ND(0. 5) ND (500.0) 
BROMOFORM ND(2 . 5) ND (2500) 
BROMOMETHANE ND(5. 9) ND (5900) 
CARBON TETRACHLORIDE ND(0. 6) ND (600.0) 
CHLOROBENZENE ND(1. 0) ND (1000) 
CHLOROETHANE ND(2. 6) ND (2600) 
CHLOROFORM ND(0. 5) ND (500.0) 
CHLOROMETHANE ND ( 1 . 5) ND (1500) 
DIBROMOCHLOROMETHANE ND(1. 0) ND (1000) 
1,2-DICHLOROBENZENE ND(2. 0) ND (2000) 
1,3-DICHLOROBENZENE ND(2 . 0) ND (2000) 
1,4-DICHLOROBENZENE ND(1. 5) ND (1500) 
1,1-DICHLOROETHANE ND(2. 5) ND (2500) 
1,2-DICHLOROETHANE ND(0. 5) ND (500.0) 
1,1-DICHLOROETHENE ND(1. 0) ND (1000) 
CIS-1, 2-DICHLOROETHENE NA ND (1000) 
TRANS-1,2-DICHLOROETHENE 24.0 ND (1000) 
1,2-DICHLOROPROPANE ND(0. 5) ND (500.0) 
ETHYLBENZENE 85.0 ND (1000) 
METHYLENE CHLORIDE 2.6 ND (2000) 
1,1,2,2-TETRACHLOROETHANE ND(0. 75) ND (750.0) 
TETRACHLOROETHENE ND(0. 5) ND (500.0) 
TOLUENE ND(1. 0) ND (1000) 
1,1,1-TRICHLOROETHANE 6.2 ND (1000) 
1,1,2-TRICHLOROETHANE ND(1. 0) ND (1000) 
TRICHLOROETHENE 4.7 3,200 
TRICHLOROFLUOROMETHANE ND(1. 0) ND (1000) 
VINYL CHLORIDE ND(1. 0) ND (1000) 
TOTAL XYLENES 230.0 3,600 

TR 
ND 
NA 
** 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

Himiinmi nr 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL SHS-9 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

GIANT 

6/21/90 

(BELOW) 

TR 
ND 
NA 
** 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

GIANT 

1/9/92 

(BELOW) 

BENZENE 2, 400 ND 5 .0) 
BROMODICHLOROMETHANE ND (200.0) ND 2 .0) 
BROMOFORM ND (1000) ND 2 .0) 
BROMOMETHANE ND (2400) ND 2 .0) 
CARBON TETRACHLORIDE ND (240.0) ND 2 .0) 
CHLOROBENZENE 1, BOO ND 5 .0) 
CHLOROETHANE ND (1000) ND 2 .0) 
CHLOROFORM ND (200.0) ND 2 .0) 
CHLOROMETHANE ND (600.0) ND ( 2 .0) 
DIBROMOCHLOROMETHANE ND (400.0) ND 2 .0) 
1,2-DICHLOROBENZENE ND (800.0) ND 5 .0) 
1,3-DICHLOROBENZENE ND (800.0) ND( 5 .0) 
1,4-DICHLOROBENZENE ND (600.0) ND 5 .0) 
1,1-DICHLOROETHANE ND (1000) ND ( 2 .0) 
1,2-DICHLOROETHANE ND (200.0) ND ( 2 .0) 
1,1-DICHLOROETHENE ND (400.0) ND 2 .0) 
CIS-1,2-DICHLOROETHENE ND (400.0) NA 
TRANS-1,2-DICHLOROETHENE ND (400.0) NA 
TOTAL 1,2-DICHLOROETHENE NA ND ( 2 .0) 
1,2-DICHLOROPROPANE ND (200.0) ND ( 2 .0) 
ETHYLBENZENE 13 ,000 ND 5 .0) 
METHYLENE CHLORIDE ND (800.0) 160. 0 
1,1,2,2-TETRACHLOROETHANE ND (300.0) ND ( 2 .0) 
TETRACHLOROETHENE ND (200.0) ND 2 .0) 
TOLUENE 1, 100 ND 5 .0) 
1,1,1-TRICHLOROETHANE ND (400.0) ND 2 .0) 
1,1,2-TRICHLOROETHANE ND (400.0) ND 2 .0) 
TRICHLOROETHENE ND (400.0) ND 2 .0) 
TRICHLOROFLUOROMETHANE ND (400.0) ND 5 .0) 
VINYL CHLORIDE ND (400.0) ND 2 .0) 
TOTAL XYLENES 79 ,000 ND 5 .0) 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL SHS-10 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/23/90 1/23/91 4/5/91 7/5/91 10/2/91 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) <1.0 <1.0 

BENZENE ND(2.0) ND(2.5) ND(5.0) 0.5 ND 
BROMODICHLOROMETHANE ND(1.0) ND(1.0) ND(2.0) ND ND 
BROMOFORM ND(5.0) ND (1.0) ND(2.0) ND ND 
BROMOMETHANE ND(12.0) ND(1.0) ND(2.0) ND ND 
CARBON TETRACHLORIDE ND(1.2) ND(1.0) ND(2.0) ND ND 
CHLOROBENZENE 3.0 ND(2.5) ND(5.0) ND ND 
CHLOROETHANE ND(5.2) ND(1.0) ND(2.0) ND ND 
CHLOROFORM 4.3 ND(1.0) ND (2.0) ND ND 
CHLOROMETHANE ND(3.0) ND(1.0) ND(2.0) ND ND 
DIBROMOCHLOROMETHANE ND(2.0) ND (1.0) ND(2.0) ND ND 
1,2-DICHLOROBENZENE ND(4.0) ND(2.5) ND(5.0) ND ND 
1,3-DICHLOROBENZENE ND(4.0) ND(2.5) ND(5.0) ND ND 
1,4-DICHLOROBENZENE ND(3.0) ND(2.5) ND(5.0) ND ND 
1,1-DICHLOROETHANE ND(5.0) ND(1.0) ND(2.0) ND ND 
1,2-DICHLOROETHANE ND(1.0) ND(1.0) ND(2.0) ND ND 
1,1-DICHLOROETHENE ND(2.0) ND(1.0) ND(2.0) ND ND 
CIS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND(1.0) ND(2.0) ND ND 
1,2-DICHLOROPROPANE ND(1.0) ND(1.0) ND(2.0) ND ND 
ETHYLBENZENE 69.0 106.0 100.0 47.0 37.0 
METHYLENE CHLORIDE ND(4.0) ND(IO.O) ND(20.0) ND ND 
1,1,2,2-TETRACHLOROETHANE 5.5 ND(1.0) ND(2.0) ND ND 
TETRACHLOROETHENE ND(1.0) ND(1.0) ND (2.0) ND 0.2 
TOLUENE 3.2 4.0 ND(5.0) 1.8 ND 
1,1,1-TRICHLOROETHANE ND(2.0) ND(1.0) ND(2.0) ND ND 
1,1,2-TRICHLOROETHANE ND(2.0) ND(1.0) ND (2.0) ND ND 
TRICHLOROETHENE ND (2.0) ND(1.0) ND(2.0) ND ND 
TRICHLOROFLUOROMETHANE ND(2.0) ND(2.5) ND(5.0) ND ND 
VINYL CHLORIDE ND (2.0) ND ( 1 . 0) ND(2.0) ND ND 
TOTAL XYLENES 150.0 ND(2.5) ND(IO.O) ND ND 

TR 
ND 
NA 
** 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER .Dob. 
GIANT BLOOMFIBLD REFINERY 

MONITOR WELL SHS-10 

SAMPLER GIANT 

DATE 1/9/92 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 27.0 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE ND 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

GIANT GIANT GIANT 

4/10/92 7/8/92 10/8/92 

(BELOW) <1.0 <1.0 

ND (2.5) ND ND 
ND (1.0) ND ND 
ND (1.0) ND ND 
ND (1.0) ND ND 
ND (1.0) ND ND 
ND (2.5) ND ND 
ND (1.0) ND ND 
ND (1.0) ND ND 
ND (1.0) ND ND 
ND 1.0) ND ND 
ND 2.5) ND ND 
ND 2.5) ND ND 
ND 2.5) ND ND 
ND 1.0) ND ND 
ND 1.0) ND ND 
ND 1.0) ND ND 
ND 1.0) ND ND 
ND 1.0) ND ND 
ND 1.0) ND ND 
27. 0 19.2 13.3 
ND 10.0) ND ND 
ND 1.0) ND ND 
ND 1.0) 0.2 ND 
ND 2.5) ND ND 
ND 1.0) 0.2 1.0 
ND 1.0) ND ND 
ND 1.0) ND ND 
ND 2.5) ND ND 
ND 1.0) ND ND 
ND( 2.5) ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IH GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-11 

SAMPLER GIANT 

DATE 6/23/90 

PARAMETER 

DETECTION LIMIT (BELOW) 

BENZENE 800.0 
BROMODICHLOROMETHANE ND(10.0 
BROMOFORM ND(5 0.0 
BROMOMETHANE ND(12 0. 
CARBON TETRACHLORIDE ND(12.0 
CHLOROBEN Z ENE ND ( 2 0. 0 
CHLOROETHANE ND(5 2.0 
CHLOROFORM ND(10.0 
CHLOROMETHANE ND(3 0.0 
DIBROMOCHLOROMETHANE ND(2 0.0 
1.2- DICHLOROBENZENE ND(40.0 
1.3- DICHLOROBENZENE ND(40.0 
1.4- DICHLOROBENZENE ND(30.0 
1.1- DICHLOROETHANE ND(50.0 
1.2- DICHLOROETHANE ND(10.0 
1.1- DICHLOROETHENE ND(20.0 
CIS-1,2-DICHLOROETHENE 22.0 
TRANS-1,2-DICHLOROETHENE ND(20.0 
1.2- DICHLOROPROPANE ND(10.0 
ETHYLBENZENE 1,100 
METHYLENE CHLORIDE ND(40.0 
1,1,2,2-TETRACHLOROETHANE ND(15.0 
TETRACHLOROETHENE ND(10.0 
TOLUENE ND(20.0 

1.1.1- TRICHLOROETHANE ND(20.0 
1.1.2- TRICHLOROETHANE ND(20.0 
TRICHLOROETHENE ND(20.0 
TRICHLOROFLUOROMETHANE ND(20.0 
VINYL CHLORIDE ND(20.0 
TOTAL XYLENES 5,100 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

i l 



I 

VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WBLL SHS-12 

I 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/23/88 1/24/91 4/5/91 7/5/91 10/2/91 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1. 

BENZENE ND(2.0) ND 0.89 ND ND 
BROMODICHLOROMETHANE ND(1.0) ND ND ND ND 
BROMOFORM ND(5.0) ND ND ND ND 
BROMOMETHANE ND(12.0) ND ND ND ND 
CARBON TETRACHLORIDE ND(1.2) ND ND ND ND 
CHLOROBENZENE ND (2.0) ND ND ND ND 
CHLOROETHANE ND(5.2 ) ND ND ND ND 
CHLOROFORM 5.6 0.80 0.25 ND 0.3 
CHLOROMETHANE ND(3.0) ND ND ND ND 
DIBROMOCHLOROMETHANE ND(2.0) ND ND ND ND 
1,2-DICHLOROBENZENE ND(4.0) ND ND ND ND 
1,3-DICHLOROBENZENE ND(4.0) ND ND ND ND 
1,4-DICHLOROBENZENE ND(3.0) ND ND ND ND 
1,1-DICHLOROETHANE ND ( 5 . 0 ) 0.41 0.44 1.2 0.6 
1,2-DICHLOROETHANE ND(1.0) 0.39 0.47 ND ND 
1,1-DICHLOROETHENE ND(2.0) ND ND ND ND 
CIS-1,2-DICHLOROETHENE 10.0 NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(2.0) NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA 4.7 7.0 6.9 3.2 
1,2-DICHLOROPROPANE ND(1.0) ND ND ND ND 
ETHYLBENZENE ND(2.0) ND ND ND ND 
METHYLENE CHLORIDE ND(4.0) ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(1.5) ND ND ND ND 
TETRACHLOROETHENE 3.1 1.3 1.2 0.7 0.9 
TOLUENE ND(2.0) 1.9 ND ND ND 
1,1,1-TRICHLOROETHANE ND (2.0) ND ND ND ND 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND ND ND 
TRICHLOROETHENE 2.0 0.74 0.58 0.4 0.4 
TRICHLOROFLUOROMETHANE ND(2.0) ND ND ND ND 
VINYL CHLORIDE ND(2.0) ND ND ND ND 
TOTAL XYLENES ND(2.0) ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

nn 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppp) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL SHS-12 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 

BENZENE ND 0.6 ND 0.5 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBEN ZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE 0.8 0.7 0.7 ND 
1,2-DICHLOROETHANE 0.4 0.4 0.4 ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE 5.1 3.7 1.6 ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND 4.9 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE 0.7 0.7 0.6 ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND 0.6 ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE 0.3 0.2 0.2 ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND 10.6 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL SHS-13 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 8/23/90 1/24/91 4/5/91 7/5/91 10/2/91 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1. 

BENZENE ND(0.2) ND ND ND ND 
BROMODICHLOROMETHANE ND(0.1) ND ND ND ND 
BROMOFORM ND(0.5) ND ND ND ND 
BROMOMETHANE ND(1.2) 0.96 ND ND ND 
CARBON TETRACHLORIDE ND(0.12) ND ND ND ND 
CHLOROBENZENE ND(0.2 ) ND ND ND ND 
CHLOROETHANE ND(0.52) 0.96 0.41 ND ND 
CHLOROFORM ND(0.1) ND ND ND ND 
CHLOROMETHANE ND(0.3) ND ND ND ND 
DIBROMOCHLOROMETHANE ND (0.2 ) ND ND ND ND 
1,2-DICHLOROBENZENE ND(0.4) ND ND ND ND 
1,3-DICHLOROBENZENE ND (0.4) ND ND ND ND 
1,4-DICHLOROBENZENE ND(0.3) ND ND ND ND 
1,1-DICHLOROETHANE 0.53 1.0 0.83 0.9 ND 
1,2-DICHLOROETHANE 11.0 3.8 3.9 ND 0.9 
1,1-DICHLOROETHENE ND(0.2) ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE 0.28 ND ND ND 0.4 
1,2-DICHLOROPROPANE ND(O.l) ND ND ND ND 
ETHYLBENZENE ND (0.2 ) ND ND ND ND 
METHYLENE CHLORIDE ND(0.4) ND ND ND ND 
1,1,1,2-TETRACHLOROETHANE ND (5.0) ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(0.15) ND ND ND ND 
TETRACHLOROETHENE 0.34 ND ND ND ND 
TOLUENE 0.79 0.95 ND ND ND 
1,1,1-TRICHLOROETHANE ND(0.2) ND ND ND ND 
1,1,2-TRICHLOROETHANE ND(0.2) ND ND ND ND 
TRICHLOROETHENE 0.26 ND ND ND ND 
TRICHLOROFLUOROMETHANE ND(0.2) ND ND ND ND 
VINYL CHLORIDE ND(0.2) ND ND ND ND 
TOTAL XYLENES ND(0.2) ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

IHWHimillBI 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR WBLL SHS-13 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1. 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBEN Z ENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE 1.7 1.0 0.9 1.5 
1,2-DICHLOROETHANE 11.0 3.1 3.1 4.7 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE 0.9 ND ND 0.6 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TE TRACHLOROE THENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE 0.2 ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
* * 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

MONITOR WELL SHS-14 

GIANT GIANT 

8/22/90 1/9/92 

(BELOW) (BELOW) 

11.0 ND(5 .0) 
ND (1.0) ND(2 .0) 
ND(5.0) ND(2 .0) 
ND(12.0) ND(2 .0) 
ND(1.2) ND(2 .0) 
ND(2.0) ND(5 .0) 
ND(5.2 ) ND(2 .0) 
ND(1.0) ND(2 .0) 
ND(3.0) ND(2 .0) 
ND(2.0) ND(2 .0) 
ND(4.0) ND(5 .0) 
ND(4.0) ND(5 .0) 
140.0 ND(5 .0) 
ND(5.0) ND(2 .0) 
ND(1.0) ND(2 .0) 
2.0 ND(2 .0) 
NA NA 
NA NA 
ND(2.0) ND(2 .0) 
ND(l.O) ND(2 .0) 
77.0 ND(5 .0) 
ND(50.0) 440. 0 
ND(1.5 ) ND(2 .0) 
4.6 ND(2 .0) 
31.0 ND(5 .0) 
ND(2.0) ND(2 .0) 
ND(2.0) ND(2 .0) 
ND (2.0) ND(2 .0) 
ND(2.0) ND(5 .0) 
ND(2.0) ND(2 .0) 
260.0 ND(5 .0) 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIBLD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,1,2-TETRACHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
** 

MONITOR WELL SHS-15 

GIANT GIANT GIANT GIANT GIAN 

8/22/90 1/25/91 4/8/91 7/5/91 10/2/ 

(BELOW) <1.0 <1.0 <1.0 <1. 

ND(0.2 ) ND ND ND ND 
ND(0.1) ND ND 0.6 ND 
ND(0.5) ND ND ND ND 
ND(1.2) ND ND ND ND 
ND(0.12) ND ND ND ND 
ND(0.2) ND ND ND ND 
ND(0.52) ND ND ND ND 
ND(0.1) ND 0.6 11.8 6.5 
ND(0.3) ND ND ND ND 
ND(0.2 ) ND ND ND ND 
ND(0.4) ND ND ND ND 
ND(0.4) ND ND ND ND 
0.38 ND ND ND ND 
ND (0. 5 ) ND ND ND ND 
ND(0.1) ND ND ND ND 
ND(0.2) ND ND ND ND 
NA NA NA NA NA 
NA NA NA NA NA 
ND(0.2) ND ND ND ND 
ND(0.1) ND ND ND ND 
0.24 ND ND ND ND 
ND (0.4) ND ND ND ND 
ND(5.0) ND ND ND ND 
ND(0.15) ND ND ND ND 
0.4 ND ND ND ND 
0.33 ND ND ND ND 
ND(0.2) ND ND ND ND 
ND(0.2 ) ND ND ND ND 
ND(0.2 ) ND ND ND ND 
ND(0.2) ND ND ND ND 
ND(0.2) ND ND ND ND 
0.97 ND ND ND ND 

m m 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATBR (ppb) 
GIANT BLOOMFIBLD REFINERY 

MONITOR HELL SHS-15 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 < l . i 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND 0.3 ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM 0.6 6.5 11.7 3.3 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-16 

SAMPLER GIANT GIANT GIANT GIANT GU 

DATE 8/22/90 1/25/91 4/8/91 7/5/91 10 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM 0.17 ND 0.4 ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE 0.34 ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,1,2-TETRACHLOROETHANE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

/2/91 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb. 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL SHS-16 

SAMPLER GIANT GIANT GIANT GIANT 

DATE 1/9/92 4/10/92 7/8/92 10/12/' 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT 

DATE 10/12/92 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE ND 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

nn 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WBLL SHS-18 

SAMPLER GIANT GIANT 

DATE 8/10/92 10/9/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 

BENZENE 2.4 9.0 
BROMODICHLOROMETHANE ND ND 
BROMOFORM ND ND 
BROMOMETHANE ND ND 
CARBON TETRACHLORIDE ND ND 
CHLOROBENZENE ND ND 
CHLOROETHANE ND ND 
CHLOROFORM 0.3 ND 
CHLOROMETHANE ND ND 
DIBROMOCHLOROMETHANE ND ND 
1,2-DICHLOROBENZENE 0.6 ND 
1,3-DICHLOROBENZENE ND ND 
1,4-DICHLOROBENZENE 0.6 ND 
DICHLORODIFLUOROMETHANE ND ND 
1,1-DICHLOROETHANE ND ND 
1,2-DICHLOROETHANE 0.6 0.4 
1,1-DICHLOROETHENE ND ND 
TOTAL 1,2-DICHLOROETHENE 0.6 ND 
1,2-DICHLOROPROPANE ND ND 
ETHYLBENZENE 8.9 76.0 
METHYLENE CHLORIDE ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND 
TETRACHLOROETHENE ND ND 
TOLUENE ND ND 
1,1,1-TRICHLOROETHANE ND ND 
1,1,2-TRICHLOROETHANE ND ND 
TRICHLOROETHENE ND ND 
TRICHLOROFLUOROMETHANE ND ND 
VINYL CHLORIDE ND ND 
TOTAL XYLENES 10.9 150.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL - STEEL WELL 

SAMPLER GIANT GIANT 

DATE 5/9/86 10/17/86 

PARAMETER 

DETECTION LIMIT 1.0 5.0 

BENZENE ND 144.0 
BROMODICHLOROMETHANE NA ND 
BROMOFORM NA ND 
BROMOMETHANE NA ND 
CARBON TETRACHLORIDE NA ND 
CHLOROBENZENE NA NA 
CHLOROETHANE NA ND 
CHLOROFORM NA ND 
CHLOROMETHANE NA ND 
DIBROMOCHLOROMETHANE NA ND 
1,2-DICHLOROBENZENE NA NA 
1,3-DICHLOROBENZENE NA NA 
1,4-DICHLOROBENZENE NA NA 
DICHLORODIFLUOROMETHANE NA NA 
1,1-DICHLOROETHANE NA ND 
1,2-DICHLOROETHANE NA 31.0 
1,1-DICHLOROETHENE NA ND 
CIS-1,2-DICHLOROETHENE NA NA 
TRANS-1,2-DICHLOROETHENE NA ND 
1,2-DICHLOROPROPANE NA ND 
ETHYLBENZENE ND 179.0 
METHYLENE CHLORIDE NA ND 
1,1,2,2-TETRACHLOROETHANE NA ND 
TETRACHLOROETHENE NA ND 
TOLUENE ND 148.0 
1,1,1-TRICHLOROETHANE NA ND 
1,1,2-TRICHLOROETHANE NA ND 
TRICHLOROETHENE NA ND 
TRICHLOROFLUOROMETHANE NA ND 
VINYL CHLORIDE NA ND 
TOTAL XYLENES ND 356.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS(ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT OCD GIANT OCD OCD* 

DATE 6/23/88 7/13/88 11/8/88 12/15/88 12/15/88 

PARAMETER 

DETECTION LIMIT <1.0 50.0 2.0 (BELOW) (BELOW) 

BENZENE 700.0 1,030 520.0 373.0 90.0 
BROMODICHLOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
BROMOFORM ND ND ND ND(<1.0) ND(0.5 ) 
BROMOMETHANE ND ND ND ND(<1.0) ND(0.5) 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) ND(0.5) 
CHLOROBENZENE ND ND ND ND(<1.0) ND(0.5) 
CHLOROETHANE ND ND ND ND(<1.0) ND(0.5) 
CHLOROFORM ND ND ND ND(<1.0) ND(0.5) 
CHLOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
DIBROMOCHLOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
1,2-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.5) 
1,3-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.5) 
1,4-DICHLOROBENZENE ND ND ND ND(<1.0) ND(0.5) 
DICHLORODIFLUOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
1,1-DICHLOROETHANE 4.5 ND ND 3.9 1.0 
1,2-DICHLOROETHANE 42.0 TR ND 2.3 3.0 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) ND(0.5) 
CIS-1,2-DICHLOROETHENE NA ND NA NA 4.0 
TRANS-1,2-DICHLOROETHENE 14.0 ND ND ND(<1.0) ND(0.5) 
DICHLOROMETHANE NA ND NA NA 1.5 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) ND(0.5) 
1,2-DIMETHYLBENZENE NA ND NA NA 10.0 
ETHYLBENZENE 79.0 210.0 68.0 ND(5.0) ND(5.0) 
METHYLENE CHLORIDE 4.7 ND ND ND(<1.0) ND(0.5) 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) ND(0.5) 
TE TRACHLOROE THENE ND ND ND 1.8 1.0 
TOLUENE 490.0 315.0 5.4 38.0 TR(5.0) 
1,1,1-TRICHLOROETHANE 1.6 ND ND 0.9 ND(0.5 ) 
1,1,2-TRICHLOROETHANE ND ND ND ND(<1.0) ND(0.5) 
TRICHLOROETHENE 1.7 ND 3.2 2.2 1.0 
TRICHLOROFLUOROMETHANE ND ND ND ND(<1.0) ND(0.5) 
VINYL CHLORIDE ND ND ND ND(<1.0) ND(0.5) 
TOTAL XYLENES 800.0 945.0 310.0 246.0 60.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE SAMPLE 

HHIIinilH m 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT 

DATE 1/16/89 

PARAMETER 

DETECTION LIMIT (BELOW) 

BENZENE 440.0 
BROMODICHLOROMETHANE ND(<1.0) 
BROMOFORM ND(<1.0) 
BROMOMETHANE ND(1.2) 
CARBON TETRACHLORIDE ND(<1.0) 
CHLOROBENZENE ND(7.5) 
CHLOROETHANE ND(<1.0) 
CHLOROFORM ND(<1.0) 
CHLOROMETHANE ND(<1.0) 
DIBROMOCHLOROMETHANE ND(<1.0) 
1.2- DICHLOROBENZENE ND(IO.O) 
1.3- DICHLOROBENZENE ND(IO.O) 
1.4- DICHLOROBENZENE ND(7.5) 
DICHLORODIFLUOROMETHANE NA 
1.1- DICHLOROETHANE 4.2 
1.2- DICHLOROETHANE 6.7 
1.1- DICHLOROETHENE ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE 11.0 
1.2- DICHLOROPROPANE ND(<1.0) 
ETHYLBENZENE ND(7.5) 
METHYLENE CHLORIDE 1.0 
1,1,2,2-TETRACHLOROETHANE ND(<1.0) 
TETRACHLOROETHENE 1.9 
TOLUENE ND(5.0) 
1.1.1- TRICHLOROETHANE 2.1 
1.1.2- TRICHLOROETHANE ND(<1.0) 
TRICHLOROETHENE 3.0 
TRICHLOROFLUOROMETHANE 0.5 
VINYL CHLORIDE ND(<1.0) 
TOTAL XYLENES 319.0 

GIANT GIANT GIANT GIANT 

2/2/89 3/14/89 12/11/89 5/12/89 

(BELOW) (BELOW) 2.0 <1.0 

280.0 2,314 363.0 390.0 
ND(<1.0) ND(<1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
ND(1.2) ND(1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
ND(15.0) ND(<1.0) NA ND 
ND(<1.0) ND(1.0) NA ND 
0.9 ND(<1.0) NA ND 
ND(<1.0) ND(1.0) NA ND 
ND(<1.0) ND(<1.0) NA 1.2 
ND(20.0) ND(<1.0) NA ND 
ND(20.0) ND(<1.0) NA ND 
ND(15.0) ND(<1.0) NA ND 
NA ND(1.0) NA ND 
5.0 ND(<1.0) NA 3.1 
6.0 13.4 NA 7.3 
ND(<1.0) ND(<1.0) NA ND 
NA NA NA NA 
11.0 ND(<1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
ND(15.0) 191.0 97.3 41.0 
1.4 2.5 NA 1.2 
ND(<1.0) ND(<1.0) NA ND 
2.2 ND(<1.0) NA ND 
ND(10.0) 2,630 121.0 140.0 
2.1 ND(<1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
3.4 ND(<1.0) NA ND 
ND(<1.0) ND(<1.0) NA ND 
ND(<1.0) ND(1.0) NA ND 
38.0 1,161 342.8 310.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1.1- DICHLOROETHENE 
CIS-1,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1.2- DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

AIR STRIPPER INFLUENT 

GIANT GIANT GIANT GIANT GIANT 

>/14/89 7/12/89 8/17/89 9/13/89 9/29/89 

(BELOW) (BELOW) (BELOW) (BELOW) 1.0 

82.3 33.5 140.0 1,800 78.0 
ND(1.0) ND(1.0) ND(l.O) ND(IO.O) NA 
ND(1.0) ND(l.O) ND(20.0) ND(200.0) NA 
ND(1.0) ND(1.0) ND(IO.O) ND(100.0) NA 
ND(1.0) ND(1.0) ND(2.0) ND(20.0) NA 
ND(<1.0) ND(<1.0) ND(1.0) ND(IO.O) ND 
ND(1.0) ND(1.0) ND(5.0) ND(50.0) NA 
1.2 ND(l.O) ND(1.0) ND(IO.O) NA 
ND(1.0) ND(l.O) ND(5.0) ND(50.0) NA 
ND(1.0) ND(1.0) ND(2.0) ND(20.0) NA 
ND(<1.0) ND(<1.0) ND(2.0) ND(20.0) ND 
ND(<1.0) ND(<1.0) ND(4.0) ND(40.0) ND 
ND(<1.0) ND(<1.0) ND(2.0) ND(20.0) ND 
ND(1.0) ND(l.O) NA NA NA 
4.6 ND(l.O) ND(1.0) ND(IO.O) NA 
3.3 ND(1.0) 3.9 ND(10.0) NA 
ND(1.0) ND(1.0) ND(l.O) ND(IO.O) NA 
NA NA NA NA NA 
ND(1.0) 2.7 NA NA NA 
NA NA 17.0 ND(10.0 NA 
ND(l.O) ND(l.O) ND(1.0) ND(10.0) NA 
11.4 1.8 ND(l.O) 130.0 16.3 
ND(1.0) ND(1.0) ND(4.0) ND(40.0) NA 
ND(1.0) ND(1.0) ND(2.0) ND(20.0) NA 
1.6 1.2 ND(1.0) ND(IO.O) NA 
17.8 ND(<1.0) 6.1 260.0 22.6 
ND(1.0) 3.4 ND(2.0) ND(20.0) NA 
ND(1.0) ND(1.0) ND(2.0) ND(20.0) NA 
1.9 0.9 ND(2.0) ND(20.0) NA 
ND(1.0) ND(1.0) ND(1.0) ND(IO.O) NA 
ND(1.0) ND(l.O) ND(2.0) ND(20.0) NA 
43.0 18.5 36.0 210.0 43.1 

mnuinii MM 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 10/19/89 11/15/89 12/12/89 1/15/90 2/12/90 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) (BELOW) (BELOW) 

BENZENE 129.58 23.6 110.0 112.5 240.0 
BROMODICHLOROMETHANE ND ( 1.0) ND(1.0) ND(0.1) ND(IO.O) ND 1.0) 
BROMOFORM ND ( 1.0) ND(1.0) ND (0.5 ) ND(IO.O) ND 5.0) 
BROMOMETHANE ND ( 1.0) ND(1.0) ND(1.2 ) ND(IO.O) ND 12.0) 
CARBON TETRACHLORIDE ND ( 1.0) ND(1.0) ND(0.12 ) ND(IO.O) ND 1.2) 
CHLOROBENZENE ND 1 0.2) ND{0.5) ND(1.0) ND(IO.O) ND 2.0) 
CHLOROETHANE ND ( 1.0) ND(1.0) ND(0.52) ND(IO.O) ND 5.2) 
CHLOROFORM ND ( 1.0) ND(1.0) ND(0.1) ND(10.0) ND 1.0) 
CHLOROMETHANE ND ( 1.0) ND(1.0) ND(0.3) ND(10.0) ND 3.0) 
DIBROMOCHLOROMETHANE ND | 1.0) NDf1.0) ND(0.2) ND(IO.O) ND 2.0) 
1,2-DICHLOROBENZENE ND | 0.2) ND(0.5) ND(2.0) ND(IO.O) ND 4.0) 
1,3-DICHLOROBENZENE ND ( 0.2) ND(0.5) ND(2.0) ND(IO.O) ND 4.0) 
1,4-DICHLOROBENZENE ND { 0.2) ND(0.5) 8.6 ND(IO.O) ND 3.0) 
DICHLORODIFLUOROMETHANE ND | 1.0) ND(1.0) NA NA NA 
1,1-DICHLOROETHANE ND ( 1.0) ND(1.0) 1.9 ND(IO.O) ND ( 5.0) 
1,2-DICHLOROETHANE ND | 1.0) ND(1.0) 3.5 ND(IO.O) 6.: 
1,1-DICHLOROETHENE ND ( 1.0) ND(1.0) ND(0.2) ND(IO.O) ND ( 2.0) 
CIS-1,2-DICHLOROETHENE NA ND(1.0) NA ND(IO.O) 28. 0 
TRANS-1,2-DICHLOROETHENE ND ( 1.0) 5.6 9.3 ND(IO.O) ND ( 2.0) 
1,2-DICHLOROPROPANE ND ( 1.0) ND(1.0) ND(O.l) ND(IO.O) ND ( 1.0) 
ETHYLBENZENE 23. 67 3.01 18.0 20.5 19. 0 
METHYLENE CHLORIDE ND ( 1.0) ND(1.0) 1.0 ND(IO.O) ND ( 4.0) 
1,1,2,2-TETRACHLOROETHANE ND ( 1.0) 2.3 ND(0.15) ND(IO.O) NDf 1.5) 
TETRACHLOROETHENE ND ( 1.0) ND(1.0) 1.3 ND(IO.O) ND i 1.0) 
TOLUENE 69. 33 ND(0.5) ND(1.0) ND(l.O) ND ( 2.0) 
1,1,1-TRICHLOROETHANE ND ( 1.0) ND(1.0) 0.8 ND(IO.O) 4.E 
1,1,2-TRICHLOROETHANE ND | 1.0) 2.3 ND(0.2) ND(IO.O) NDf 2.0) 
TRICHLOROETHENE ND ( 1.0) ND(l.O) 2.0 ND(IO.O) 2.C 
TRICHLOROFLUOROMETHANE ND ( 1.0) ND(1.0) ND(0.2 ) ND(IO.O) NDf 2.0) 
VINYL CHLORIDE ND | 1.0) ND(l.O) ND(0.2) ND(IO.O) ND 2.0) 
TOTAL XYLENES 47. 44 18.86 9.1 6.25 ND i 2.0) 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
** 



VOLATILE ORGANIC CONCENTRATIONS fppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 4/2/90 5/2/90 6/4/90 7/17/9C 8/21/90 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 (BELOW) <1.0 

BENZENE 23.0 22.0 ND 52.0 ND 
BROMODICHLOROMETHANE ND ND ND ND(1. 0) 1.4 X 
BROMOFORM ND ND 1.2 ND(5. 0) ND 
BROMOMETHANE ND ND ND ND{12 .0) ND 
CARBON TETRACHLORIDE ND ND ND ND(1. 2) ND 
CHLOROBENZENE ND ND 4.5 ND(2 . 0) ND 
CHLOROETHANE ND ND ND ND(5. 2) ND 
CHLOROFORM ND ND ND ND(1. 0) ND 
CHLOROMETHANE ND ND ND ND(3. 0) ND 
DIBROMOCHLOROMETHANE ND ND ND ND(2. 0) ND 
1,2-DICHLOROBENZENE ND ND ND ND(4. 0) ND 
1,3-DICHLOROBENZENE ND ND ND ND(4. 0) ND 
1,4-DICHLOROBENZENE ND ND ND ND(3. 0) ND 
DICHLORODIFLUOROMETHANE NA NA NA NA ND 
1,1-DICHLOROETHANE 3.1 2.2 ND ND(5. 0) 0.68 X 
1,2-DICHLOROETHANE 4.5 2.2 1.3 ND(1. 0) 1.1 
1,1-DICHLOROETHENE ND ND ND ND(2 . 0) ND 
CIS-1,2-DICHLOROETHENE 25.0 5.9 ND 16.0 0.43 X 
TRANS-1,2-DICHLOROETHENE ND ND ND ND(2. 0) ND 
1,2-DICHLOROPROPANE ND ND ND ND(1. 0) ND 
ETHYLBENZENE 0.9 3.5 7.1 6.7 ND 
METHYLENE CHLORIDE 0.65 ND ND 6.2 ND 
1,1,2,2-TETRACHLOROETHANE ND ND 0.89 ND(1. 5) ND 
TETRACHLOROETHENE 2.8 2.7 ND 4.2 0.32 X 
TOLUENE ND ND 1.2 2.2 ND 
1,1,1-TRICHLOROETHANE 0.96 0.53 ND 16.0 ND 
1,1,2-TRICHLOROETHANE ND ND ND ND(2. 0) 0.2 X 
TRICHLOROETHENE 2.4 2.6 ND 36.0 ND 
TRICHLOROFLUOROMETHANE ND ND ND ND(2 . 0) ND 
VINYL CHLORIDE ND ND ND ND(2. 0) ND 
TOTAL XYLENES 7.1 3.8 16.0 36.0 0.81 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 

MMM ••llll 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT 

DATE 9/5/90 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE 2.8 X 
BROMODICHLOROMETHANE NA 
BROMOFORM NA 
BROMOMETHANE NA 
CARBON TETRACHLORIDE NA 
CHLOROBENZENE ND 
CHLOROETHANE NA 
CHLOROFORM NA 
CHLOROMETHANE NA 
DIBROMOCHLOROMETHANE NA 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
1.1- DICHLOROETHANE NA 
1.2- DICHLOROETHANE NA 
1.1- DICHLOROETHENE NA 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
TOTAL 1,2-DICHLOROETHENE NA 
1.2- DICHLOROPROPANE NA 
ETHYLBENZENE ND 
METHYLENE CHLORIDE NA 
1,1,2,2-TETRACHLOROETHANE NA 
TETRACHLOROETHENE NA 
TOLUENE ND 
1.1.1- TRICHLOROETHANE NA 
1.1.2- TRICHLOROETHANE NA 
TRICHLOROETHENE NA 
TRICHLOROFLUOROMETHANE NA 
VINYL CHLORIDE NA 
TOTAL XYLENES 0.92 X 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 

GIANT GIANT GIANT GIANT 

10/4/90 11/5/90 1/29/90 2/6/91 

(BELOW) <1.0 <1.0 <1 

60.0 5.2 1.5 ND 
ND ( 1 . 0 ) ND ND ND 
ND ( 5 . 0) ND ND ND 
ND(12.0) ND ND ND 
ND(1.2) ND ND ND 
4.5 X ND ND ND 
ND(5.2) ND ND ND 
ND(1.0) ND ND ND 
ND(3.0) ND ND ND 
ND(2.0) ND ND ND 
ND(4.0) ND ND ND 
ND(4.0) ND ND ND 
100.0 2.3 ND ND 
ND(5.0) ND ND ND 
2.7 X ND ND ND 
ND(2.0) ND ND ND 
16.0 X 0.66 NA NA 
ND(2.0) ND NA NA 
NA NA ND ND 
ND(l.O) ND ND ND 
ND(2.0) 0.42 ND ND 
4.9 X ND ND ND 
ND(1.5 ) ND ND ND 
1.5 X 0.31 ND ND 
3.0 0.25 ND ND 
2.5 X ND ND ND 
ND(2.0) ND ND ND 
2.3 X ND ND ND 
3.0 X ND ND ND 
ND(2.0) ND ND ND 
140.0 1.7 1.3 ND 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 3/8/91 4/8/91 5/1/91 6/7/91 7/8/91 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 (BELOW) 

BENZENE ND(5.0) 2.9 ND 25.2 303.0 
BROMODICHLOROMETHANE ND(2.0) ND ND ND ND(l.O) 
BROMOFORM NDf2.0) ND ND ND ND(l.O) 
BROMOMETHANE ND(2.0) ND ND ND ND(l.O) 
CARBON TETRACHLORIDE ND(2.0) ND ND ND ND(1.0) 
CHLOROBENZENE NDf5.0) ND ND ND ND(2.5) 
CHLOROETHANE ND(2.0) ND ND ND ND(1.0) 
CHLOROFORM ND(2.0) ND ND ND ND(1.0) 
CHLOROMETHANE ND (2 . 0 ) ND ND ND ND(l.O) 
DIBROMOCHLOROMETHANE ND(2.0) ND ND ND ND(1.0) 
1,2-DICHLOROBENZENE ND(5.0) ND ND ND ND(2.5) 
1,3-DICHLOROBENZENE ND(5.0) ND ND ND ND(2.5) 
1,4-DICHLOROBENZENE NDf5.0) ND ND ND ND(2.5) 
1,1-DICHLOROETHANE ND(2.0) ND ND 0.7 4.0 
1,2-DICHLOROETHANE ND(2.0) 0.6 ND 1.2 9.0 
1,1-DICHLOROETHENE ND(2.0) ND ND ND ND(l.O) 
TOTAL 1,2-DICHLOROETHENE ND(2.0) 1.5 ND 2.7 14.0 
1,2-DICHLOROPROPANE ND(2.0) ND ND ND ND(1.0) 
ETHYLBENZENE ND(5.0) ND ND 4.5 52.0 
METHYLENE CHLORIDE ND(20.0) ND ND ND ND(IO.O) 
1,1,2,2-TETRACHLOROETHANE ND(2.0) ND ND ND ND(l.O) 
TETRACHLOROETHENE ND(2.0) ND ND 0.3 1.0 
TOLUENE ND(5.0) ND ND 1.9 43.0 
1,1,1-TRICHLOROETHANE ND(2.0) ND ND ND ND(1.0) 
1,1,2-TRICHLOROETHANE ND(2.0) ND ND ND ND(1.0) 
TRICHLOROETHENE ND(2.0) ND ND 0.3 2.0 
TRICHLOROFLUOROMETHANE ND(5.0) ND ND ND ND(2.5) 
VINYL CHLORIDE ND(5.0) ND ND ND ND(1.0) 
TOTAL XYLENES ND(20.0) 3.2 ND 46.0 156.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

HMHIMfl 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 8/9/91 9/9/91 10/31/91 11/11/91 12/9/ 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) <1.0 <1.0 <1. 

BENZENE 45.7 35.0 17.0 21.0 8.9 
BROMODICHLOROMETHANE ND ND ( 1 . 0) ND ND ND 
BROMOFORM ND ND(l.O) ND ND ND 
BROMOMETHANE ND ND(l.O) ND ND ND 
CARBON TETRACHLORIDE ND ND(1.0) ND ND ND 
CHLOROBENZENE ND ND(2.5) ND ND ND 
CHLOROETHANE ND ND(1.0) ND ND ND 
CHLOROFORM ND ND(l.O) ND ND ND 
CHLOROMETHANE ND ND(l.O) ND ND ND 
DIBROMOCHLOROMETHANE ND ND(l.O) ND ND ND 
1,2-DICHLOROBENZENE ND ND(2.5) ND ND ND 
1,3-DICHLOROBENZENE ND NDf2.5) ND ND ND 
1,4-DICHLOROBENZENE ND ND(2.5 ) ND ND ND 
DICHLORODIFLUOROMETHANE ND NDf1.0) ND ND ND 
1,1-DICHLOROETHANE ND NDf1.0) 0.5 0.4 0.7 
1,2-DICHLOROETHANE ND ND(l.O) 0.5 0.7 0.4 
1,1-DICHLOROETHENE ND ND(l.O) ND ND ND 
TOTAL 1,2-DICHLOROETHENE 2.8 ND(l.O) 3.1 3.2 2.6 
1,2-DICHLOROPROPANE ND ND(l.O) ND ND ND 
ETHYLBENZENE ND 3.0 1.2 2.7 1.5 
METHYLENE CHLORIDE 2.1 NDf10.0) ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND(1.0) ND ND ND 
TETRACHLOROETHENE 0.4 ND(1.0) 0.3 0.5 0.2 
TOLUENE 0.7 ND(2.5) ND ND ND 
1,1,1-TRICHLOROETHANE ND ND(l.O) ND ND ND 
1,1,2-TRICHLOROETHANE ND ND(l.O) ND ND ND 
TRICHLOROETHENE 0.4 ND(l.O) 0.2 0.4 ND 
TRICHLOROFLUOROMETHANE ND ND(2.5) ND ND ND 
VINYL CHLORIDE ND ND(l.O) ND ND ND 
TOTAL XYLENES 7.5 13.0 3.4 4.5 1.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

•HMMJIUIII in 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/9/92 2/10/92 3/4/92 4/9/92 5/8/92 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1. 

BENZENE 11.0 11.0 9.8 12.0 5.1 
BROMODICHLOROMETHANE ND ND ND NA ND 
BROMOFORM ND ND ND NA ND 
BROMOMETHANE ND ND ND NA ND 
CARBON TETRACHLORIDE ND ND ND NA ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND NA ND 
CHLOROFORM ND ND ND NA ND 
CHLOROMETHANE ND ND ND NA ND 
DIBROMOCHLOROMETHANE ND ND ND NA ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND NA ND 
1,1-DICHLOROETHANE 0.8 0.8 1.0 NA 0.6 
1,2-DICHLOROETHANE 0.7 0.6 0.6 NA 0.5 
1,1-DICHLOROETHENE ND ND ND NA ND 
TOTAL 1,2-DICHLOROETHENE 2.8 2.8 2.9 NA 1.3 
1,2-DICHLOROPROPANE ND ND ND NA ND 
ETHYLBENZENE 1.5 0.6 1.5 2.9 0.6 
METHYLENE CHLORIDE ND ND ND NA ND 
1,1,2, 2-TETRACHLOROETHANE ND ND ND NA ND 
TETRACHLOROETHENE 0.2 0.2 ND NA ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND NA ND 
1,1,2-TRICHLOROETHANE ND ND ND NA ND 
TRICHLOROETHENE ND ND ND NA ND 
TRICHLOROFLUOROMETHANE ND ND ND NA ND 
VINYL CHLORIDE ND ND ND NA ND 
TOTAL XYLENES ND 1.7 2.2 4.1 4.8 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER INFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 6/5/92 7/7/92 8/10/92 10/12/92 11/16/ 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1.0 

BENZENE 5.3 11.7 15.6 19.3 30.0 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM 0.5 ND ND ND ND 
CHLOROMETHANE ND ND 1.2 ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE 0.6 0.8 0.8 ND 0.7 
1,2-DICHLOROETHANE 0.6 0.4 0.4 0.4 0.5 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE 1.3 1.8 1.2 3.0 ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
TRANS-l-3-DICHLOROPROPENE ND ND ND ND 3.3 
ETHYLBENZENE 0.7 3.3 4.4 ND 13.9 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 0.3 ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE 0.3 ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE 0.3 ND ND ND 0.2 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 3.8 3.3 5.4 11.2 16.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

SAMPLER 

DATE 

PARAMETER 

DETECTION LIMIT 

BENZENE 

BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1.2- DICHLOROBENZENE 
1.3- DICHLOROBENZENE 
1.4- DICHLOROBENZENE 
DICHLORODIFLUOROMETHANE 
1.1- DICHLOROETHANE 
1.2- DICHLOROETHANE 
1,1-DICHLOROETHENE 
TOTAL 1,2-DICHLOROETHENE 
1, 2-DICHLOROPROPANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 
TOLUENE 
1.1.1- TRICHLOROETHANE 
1.1.2- TRICHLOROETHANE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
TOTAL XYLENES 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

AIR STRIPPER INFLUENT 

GIANT 

12/9/92 

(BELOW) 

30 .0 
ND ( 1 . 0) 
ND (1- 0) 
ND (1 - 0) 
ND (1- 0) 
ND (2 • 5) 
ND ( 1 . 0) 
ND (1- 0) 
ND (1- 0) 
ND ( 1 . 0) 
ND (2. 5) 
ND (2. 5) 
ND (2. 5) 
ND (1- 0) 
ND (1 - 0) 
ND (1 - 0) 
ND (1 - 0) 
l . ( 
ND ( 1 . Q) 
ND (2. 5 ) 
ND (10 . 0 
ND (1- 0) 
ND ( 1 . 0) 
ND (2. 5) 
ND (1- 0) 
ND ( 1 . 0) 
ND (1- 0) 
ND (2. 5) 
ND (1- 0) 
11 .0 

• l l l l l l l l 



VOLATILE ORGANIC CONCENTRATIONS (ppbl 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT OCD GIANT GIANT GIANT 

DATE 6/23/88 7/13/88 11/8/88 12/8/88 12/13/8J 

PARAMETER 

DETECTION LIMIT <1.0 5.0 2.0 (BELOW) <1.0 

BENZENE 9.5 14.0 ND 59.0 51.0 
BROMODICHLOROMETHANE ND ND ND ND(<1.0) ND 
BROMOFORM ND ND ND ND(<1.0) ND 
BROMOMETHANE ND ND ND ND(1.2) ND 
CARBON TETRACHLORIDE ND ND ND ND(<1.0) ND 
CHLOROBENZENE ND ND ND ND(7.5) ND 
CHLOROETHANE ND ND ND ND(<1.0) ND 
CHLOROFORM ND ND ND ND(<1.0) ND 
CHLOROMETHANE ND ND ND ND(<1.0) ND 
DIBROMOCHLOROMETHANE ND ND ND ND(<1.0) ND 
1,2-DICHLOROBENZENE ND ND NA ND(IO.O) ND 
1,3-DICHLOROBENZENE ND ND NA ND(IO.O) ND 
1,4-DICHLOROBENZENE ND ND NA ND(7.5) ND 
DICHLORODIFLUOROMETHANE NA ND NA NA NA 
1,1-DICHLOROETHANE ND ND ND 0.8 0.7 
1,2-DICHLOROETHANE 0.87 ND ND 2.4 2.4 
1,1-DICHLOROETHENE ND ND ND ND(<1.0) ND 
CIS-1,2-DICHLOROETHENE NA ND NA NA NA 
TRANS-1,2-DICHLOROETHENE ND ND ND 0.8 0.9 
1,2-DICHLOROPROPANE ND ND ND ND(<1.0) ND 
ETHYLBENZENE 1.3 TR ND 17.0 6.0 
METHYLENE CHLORIDE 3.0 ND ND ND(<1.0) ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND(<1.0) ND 
TETRACHLOROETHENE ND ND ND ND(<1.0) ND 
TOLUENE 7.8 TR ND 18.0 1.8 
1,1,1-TRICHLOROETHANE ND ND ND ND(<1.0) ND 
1,1,2-TRICHLOROETHANE ND ND ND ND(<1.0) ND 
TRICHLOROETHENE ND ND ND ND(<1.0) ND 
TRICHLOROFLUOROMETHANE ND ND ND 1.3 ND 
VINYL CHLORIDE ND ND ND ND(<1.0) ND 
TOTAL XYLENES 28.0 14.0 6.6 115.0 53.0 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
** 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER OCD OCD* GIANT GIANT GIANT 

DATE 12/15/88 12/15/88 1/16/89 2/2/89 3/14/89 

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) <1.0 (BELOW) 

BENZENE 20.8 15.0 42.0 ND 219.0 
B ROMODICHLOROMETHANE ND(0. 5) ND(0.5) ND(<1.0) ND ND(<1.0) 
BROMOFORM ND(0. 5) ND(0.5) ND(<1.0) ND ND(<1.0) 
BROMOMETHANE ND(0. 5) ND(0.5) ND(1.2 ) ND ND(1.0) 
CARBON TETRACHLORIDE ND(0. 5) ND(0.5 ) ND(<1.0) ND ND(<1.0) 
CHLOROBENZENE ND(0. 5) ND(0.5) ND(1.5) ND ND(<1.0) 
CHLOROETHANE ND(0. 5) ND(0.5) ND(<1.0) ND ND(1.0) 
CHLOROFORM ND(0. 5) ND(0.5) ND(<1.0) ND ND(<1.0) 
CHLOROMETHANE ND(0. 5) ND(0.5) ND(<1.0) ND ND(l.O) 
DIBROMOCHLOROMETHANE ND(0. 5) ND(0.5) ND(<1.0) ND ND(<1.0) 
1,2-DICHLOROBENZENE ND(0. 5) ND(0.5) ND(2.0) ND ND(<1.0) 
1,3-DICHLOROBENZENE ND(0. 5) ND(0.5) ND(2.0) ND ND(<1.0) 
1,4-DICHLOROBENZENE ND(0. 5) ND(0.5) ND(1.5) ND ND(<1.0) 
DICHLORODIFLUOROMETHANE ND(0. 5) ND(0.5) NA NA ND(1.0) 
1,1-DICHLOROETHANE 0.5 ND(0.5) 0.8 ND ND(<1.0) 
1,2-DICHLOROETHANE 1.5 1.0 2.9 0.7 11.1 
1,1-DICHLOROETHENE ND(0. 5) ND(0.5) ND(<1.0) ND ND(<1.0) 
CIS-1,2-DICHLOROETHENE NA ND(0.5 ) NA NA NA 
TRANS-1,2-DICHLOROETHENE ND(0. 5) ND(0.5) 1.3 ND ND(<1.0) 
1,2-DICHLOROPROPANE ND(0. 5) ND(0.5) ND(<1.0) ND ND(<1.0) 
1,2-DIMETHYLBENZENE NA TR(2.0) NA NA NA 
ETHYLBENZENE ND(0. 2) TR(2.0) 10.0 ND 12.5 
METHYLENE CHLORIDE ND(0. 5) ND(0.5) ND(<1.0) ND 7.2 
1,1,2,2-TETRACHLOROETHANE ND(0. 5) ND(0.5) ND(<1.0) ND ND(<1.0) 
TETRACHLOROETHENE ND(0. 5) ND(0.5) 0.6 ND ND(<1.0) 
TOLUENE 1.8 TR(2.0) ND(l.O) ND 319.0 
1,1,1-TRICHLOROETHANE ND(0. 5) ND(0.5) 0.6 ND ND(<1.0) 
1,1,2-TRICHLOROETHANE ND(0. 5) ND(0.5) ND(<1.0) ND ND(<1.0) 
TRICHLOROETHENE ND(0. 5) ND(0.5) 0.5 ND ND(<1.0) 
TRICHLOROFLUOROMETHANE ND(0. 5) NDf0.5) 1.0 ND ND(<1.0) 
VINYL CHLORIDE ND(0. 5) NDf0.5) ND(<1.0) ND ND(1.0) 
TOTAL XYLENES 12.0 15.0 41.6 ND 137.2 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 

mi 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 4/25/89 5/12/89 6/14/89 7/12/89 8/17/89 

PARAMETER 

DETECTION LIMIT 0.2 <1.0 (BELOW) (BELOW) (BELOW) 

BENZENE 10.1 9.8 5.5 0.51 58.0 
BROMODICHLOROMETHANE NA ND ND(l.O) ND(l.O) ND(1.0) 
BROMOFORM NA ND ND(1.0) ND(1.0) ND(20.0) 
BROMOMETHANE NA ND ND(l.O) ND(1.0) ND(IO.O) 
CARBON TETRACHLORIDE NA ND ND(1.0) ND(1.0) ND(2.0) 
CHLOROBENZENE NA ND ND(0.2) ND(0.2) ND(l.O) 
CHLOROETHANE NA ND ND(1.0) ND(l.O) ND(5.0) 
CHLOROFORM NA ND ND(l.O) ND(1.0) ND(1.0) 
CHLOROMETHANE NA ND ND(1.0) ND(1.0) ND(5.0) 
DIBROMOCHLOROMETHANE NA ND ND(l.O) ND(1.0) ND(2.0) 
1,2-DICHLOROBENZENE NA ND NDf0.2) ND(0.2) ND(2.0) 
1,3-DICHLOROBENZENE NA ND ND(0.2) ND(0.2) ND(4.0) 
1,4-DICHLOROBENZENE NA ND ND(0.2) ND(0.2) ND(2.0) 
DICHLORODIFLUOROMETHANE NA ND ND(l.O) ND(1.0) NA 
1,1-DICHLOROETHANE NA ND ND(1.0) ND(1.0) ND(1.0) 
1,2-DICHLOROETHANE NA 0.9 ND(l.O) ND(1.0) ND(1.0) 
1,1-DICHLOROETHENE NA ND ND(1.0) ND(1.0) ND(l.O) 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA ND ND(1.0) ND(1.0) NA 
TOTAL 1,2-DICHLOROETHENE NA NA NA NA 7.1 
1,2-DICHLOROPROPANE NA ND ND(1.0) ND(l.O) ND(1.0) 
ETHYLBENZENE 8.3 2.6 ND(0.2) ND(0.2) ND(l.O) 
METHYLENE CHLORIDE NA 0.3 ND(1.0) ND(1.0) ND(4.0) 
1,1,2,2-TETRACHLOROETHANE NA ND ND(l.O) ND(l.O) ND ( 2 . 0 ) 
TETRACHLOROETHENE NA ND ND(l.O) ND(l.O) ND ( 1 . 0) 
TOLUENE 4.6 4.5 ND(0.2 ) ND(0.2) 2.7 
1,1,1-TRICHLOROETHANE NA ND ND(l.O) ND(1.0) ND(2.0) 
1,1,2-TRICHLOROETHANE NA ND ND(1.0) ND(l.O) ND(2.0) 
TRICHLOROETHENE NA ND ND(1.0) ND(1.0) ND(2.0) 
TRICHLOROFLUOROMETHANE NA ND ND(l.O) ND(1.0) ND(1.0) 
VINYL CHLORIDE NA ND ND(l.O) ND(l.O) ND(2.0) 
TOTAL XYLENES 29.9 17.7 ND(0.2 ) ND(0.2) 13.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 

HI 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 9/13/89 9/29/89 10/19/89 11/15/89 12/12/8< 

PARAMETER 

DETECTION LIMIT (BELOW) 1.0 (BELOW) 0.5 <1.0 

BENZENE 1,200 9.2 12.43 ND 3.3 
BROMODICHLOROMETHANE NDf10.0) NA ND(1.0) NA ND 
BROMOFORM ND(200.0) NA ND(1.0) NA ND 
BROMOMETHANE ND(IOO.O) NA ND(1.0) NA ND 
CARBON TETRACHLORIDE ND(20.0) NA ND(1.0) NA ND 
CHLOROBENZENE ND(IO.O) ND ND(0.2) ND ND 
CHLOROETHANE ND(50.0) NA ND(1.0) NA ND 
CHLOROFORM ND(IO.O) NA ND(1.0) NA ND 
CHLOROMETHANE ND(50.0) NA ND(1.0) NA ND 
DIBROMOCHLOROMETHANE ND(20.0) NA ND(1.0) NA ND 
1, 2-DICHLOROBENZENE ND(20.0) ND ND(0.2 ) ND ND 
1,3-DICHLOROBENZENE NDf40.0) ND ND(0.2) ND ND 
1, 4-DICHLOROBENZENE ND(20.0) ND ND(0.2 ) ND 1.4 
DICHLORODIFLUOROMETHANE NA NA ND(1.0) NA NA 
1,1-DICHLOROETHANE ND(IO.O) NA ND(l.O) NA ND 
1, 2-DICHLOROETHANE ND(10.0) NA ND(1.0) NA 1.0 
1, 1-DICHLOROETHENE ND(IO.O) NA ND(l.O) NA ND 
CIS-1,2-DICHLOROETHENE NA NA NA NA NA 
TRANS-1,2-DICHLOROETHENE NA NA ND(l.O) NA 0.97 
TOTAL 1,2-DICHLOROETHENE ND(IO.O) NA NA NA NA 
1,2-DICHLOROPROPANE ND(IO.O) NA ND(1.0 NA ND 
ETHYLBENZENE 50.0 0.4 1.48 ND 0.55 
METHYLENE CHLORIDE ND(40.0) NA ND(1.OA NA ND 
1,1,2,2-TETRACHLOROETHANE ND(20.0) NA ND(1.OA NA ND 
TETRACHLOROETHENE ND(IO.O) NA ND(1.0) NA ND 
TOLUENE 190.0 0.6 5.42 ND ND 
1,1,1-TRICHLOROETHANE ND(20.0) NA ND(1.0) NA ND 
1,1,2-TRICHLOROETHANE ND(20.0) NA ND(l.O) NA ND 
TRICHLOROETHENE ND(20.0) NA ND(1.0) NA ND 
TRICHLOROFLUOROMETHANE ND(IO.O) NA ND(l.O) NA ND 
VINYL CHLORIDE ND(20.0) NA ND(1.0) NA ND 
TOTAL XYLENES 110.0 1.2 3.54 ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 1/15/90 2/12/90 4/2/90 5/2/90 6/4/90 

PARAMETER 

DETECTION LIMIT (BELOW) <1.0 <1.0 <1.0 <1. 

BENZENE ND(1.0) 5.3 ND ND ND 
BROMODICHLOROMETHANE ND(10.0) ND ND ND ND 
BROMOFORM ND(10.0) ND ND ND ND 
BROMOMETHANE ND(10.0) ND ND ND ND 
CARBON TETRACHLORIDE ND(10.0) ND ND ND ND 
CHLOROBENZENE NDf10.0) ND ND ND ND 
CHLOROETHANE ND(10.0) ND ND ND ND 
CHLOROFORM ND(10.0) ND ND ND ND 
CHLOROMETHANE ND(10.0) ND ND ND ND 
DIBROMOCHLOROMETHANE ND(10.0) ND ND ND ND 
1,2-DICHLOROBENZENE ND(10.0) ND ND ND ND 
1,3-DICHLOROBENZENE NDf10.0) ND ND ND ND 
1,4-DICHLOROBENZENE ND(IO.O) ND ND ND ND 
DICHLORODIFLUOROMETHANE NDf10.0) NA NA NA NA 
1,1-DICHLOROETHANE NDf10.0) ND ND ND ND 
1,2-DICHLOROETHANE NDf10.0) 0.84 ND 0.17 ND 
1,1-DICHLOROETHENE NDf10.0) ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA 0.7 ND ND ND 
TRANS-1,2-DICHLOROETHENE ND(IO.O) ND ND ND 5.2 
1,2-DICHLOROPROPANE NDf10.0) ND ND ND ND 
ETHYLBENZENE ND(1.0) ND ND ND ND 
METHYLENE CHLORIDE ND(IO.O) ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND(IO.O) ND ND ND ND 
TETRACHLOROETHENE ND(IO.O) ND ND ND ND 
TOLUENE ND(1.0) ND ND ND ND 
1,1,1-TRICHLOROETHANE ND(IO.O) ND ND ND ND 
1,1,2-TRICHLOROETHANE NDf10.0) ND ND ND ND 
TRICHLOROETHENE ND(IO.O) ND ND ND ND 
TRICHLOROFLUOROMETHANE NDf10.0) ND ND ND ND 
VINYL CHLORIDE NDf10.0) ND ND ND ND 
TOTAL XYLENES ND(1.0) ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 



VOLATILE ORGANIC CONCENTRATIONS (ppb. 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 7/17/90 8/21/90 9/5/90 10/4/90 10/8/90 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 (BELOW) <1.0 

BENZENE ND ND ND 5.9 X ND 
BROMODICHLOROMETHANE ND 0.27 X NA 13.0 X ND 
BROMOFORM ND ND NA 23.0 X ND 
BROMOMETHANE ND ND NA ND(12.0) ND 
CARBON TETRACHLORIDE ND ND NA 16.0 X ND 
CHLOROBENZENE ND ND ND 14.0 X ND 
CHLOROETHANE ND ND NA ND(5.2) ND 
CHLOROFORM ND 0.18 X NA 10.0 X ND 
CHLOROMETHANE ND ND NA ND(3.0) ND 
DIBROMOCHLOROMETHANE ND ND NA 14.0 ND 
1,2-DICHLOROBENZENE ND ND ND ND(4.0) ND 
1,3-DICHLOROBENZENE ND ND ND 19.0 ND 
1,4-DICHLOROBENZENE ND ND ND 20.0 0.56 
1,1-DICHLOROETHANE ND ND NA 13.0 X ND 
1,2-DICHLOROETHANE ND ND NA 13.0 X ND 
1,1-DICHLOROETHENE ND ND NA 14.0 X ND 
CIS-1, 2-DICHLOROETHENE ND ND NA 13.0 X ND 
TRANS-1,2-DICHLOROETHENE ND ND NA ND(2.0) ND 
1,2-DICHLOROPROPANE ND ND NA 6.7 X ND 
ETHYLBENZENE ND 0.2 X ND 3.0 ND 
METHYLENE CHLORIDE 0.69 ND NA 9.5 X ND 
1,1,2,2-TETRACHLOROETHANE ND ND NA ND(1.5) ND 
TETRACHLOROETHENE 0.14 ND NA 16.0 X ND 
TOLUENE ND 0.32 X ND 6.5 0.45 
1,1,1-TRICHLOROETHANE 0.94 ND NA 20.0 X ND 
1,1,2-TRICHLOROETHANE ND ND NA ND(2.0) ND 
TRICHLOROETHENE 6.8 0.48 X NA 9.9 X ND 
TRICHLOROFLUOROMETHANE 0.24 ND NA 22.0 X ND 
VINYL CHLORIDE ND ND NA ND(2.0) ND 
TOTAL XYLENES ND 0.44 X ND 35.0 0.91 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 



VOLATILE ORGANIC CONCENTRATIONS (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIAN 

DATE 11/5/90 1/29/91 2/6/91 3/8/91 4/8/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1. 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
1, 1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND NA NA NA NA 
TRANS-1,2-DICHLOROETHENE ND NA NA NA NA 
TOTAL 1,2-DICHLOROETHENE NA ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE 0.29 X 1.4 ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE 0.34 X ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 0.48 X ND ND ND 2.2 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 
X - PRESENCE NOT CONFIRMED 

rami 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIAN 

DATE 5/1/91 6/91 7/2/91 8/7/91 9/4/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER Iwb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIA1 

DATE 10/1/91 11/11/91 11/8/91 12/23/91 1/8/ 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND 21.0 ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND 0.4 ND ND ND 
1,2-DICHLOROETHANE ND 0.7 0.2 ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND 3.2 0.3 ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND 2.7 ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND 0.5 ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND 0.4 ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND 4.5 ND ND ND 

TRACE 
NOT DETECTED 
NOT ANALYZED 
SPLIT SAMPLE 

TR 
ND 
NA 
* * 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb. 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIAN 

DATE 2/7/92 3/13/92 4/13/92 5/13/92 6/18/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE ND 0.3 ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND 0.3 ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

DATE 7/20/92 8/3/92 9/21/92 10/9/92 11/23/9 

PARAMETER 

DETECTION LIMIT <1.0 <1.0 <1.0 <1.0 <1. 

BENZENE ND ND 0.9 2.2 ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND 0.9 ND ND 
1,2-DICHLOROETHANE ND ND 0.5 0.6 0.2 
1,1-DICHLOROETHENE ND ND ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND ND 1.0 2.1 0.3 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND 0.5 1.8 ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND 1.6 2.0 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (ppb) 
GIANT BLOOMFIELD REFINERY 

AIR STRIPPER EFFLUENT 

SAMPLER GIANT 

DATE 12/7/92 

PARAMETER 

DETECTION LIMIT <1.0 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE 0.3 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE ND 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
** - SPLIT SAMPLE 



i m l 
Inter-mountain 

Laboratories, Inc. CLIENT 
ID 

SITE 
LAB NO 

Giant Refinery 
9010041115 
S t r i p p e r I n f l u e n t 
F5144 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

1 0 / 2 3 / 9 0 

10/04/90 
10/04/90 

Lab pH (s.u.) 6 . 66 
Lab c o n d u c t i v i t y , umhos/cm 4390 
Lab r e s i s t i v i t y , ohm-m 2.28 
Total dissolved s o l i d s (ISO), mg/l.. 3430 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3250 
To t a l a l k a l i n i t y as CaC03, mg/l 94 
Tot a l a c i d i t y as CaC03, mg/l 0 
Total hardness as CaC03, mg/l 1200 
Sodium absorption r a t i o 7.42 

mg/l meq/1 
Bicarbonate as HC03 115 1.88 
Carbonate as C03 0 0 
Chloride 735 20.7 
Su l f a t e 1440 30 
Calcium 349 17.4 
Magnesium 81 6.66 
Potassium 3.15 0.08 
Sodium 592 25.8 
Major cations 49.9 
Major anions 52.6 
Cation/anion difference 2.56 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



iml 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

Giant Refinery 
9010041125 
St r i p p e r E f f l u e n t 
F5145 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

10/23/90 

10/04/90 
10/04/90 

Lab pH (s.u. ) 8.05 
Lab c o n d u c t i v i t y , umhos/cm 4360 
Lab r e s i s t i v i t y , ohm-m 2.3 
Tota l dissolved s o l i d s (180), mg/l.. 3430 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3260 
To t a l a l k a l i n i t y as CaC03, mg/l 85.5 
Total a c i d i t y as CaC03, mg/l 0 
Tot a l hardness as CaC03, mg/l 1220 
Sodium absorption r a t i o 7.57 

mg/l meq/1 
Bicarbonate as HC03 104 1.71 
Carbonate as C03 0 0 
Chloride 736 20.8 
Sul f a t e 1440 30.1 
Calcium 297 14.8 
Magnesium 118 9.67 
Potassium 3.24 0.08 
Sodium 609 26.5 
Major cations 51.1 
Major anions 52.5 
Cation/anion difference 1.41 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



JLmi 
Inter'mountain 

Laboratories, Inc. CLIENT 
ID 

SITE 
LAB NO 

Giant Refinery 
9010041028 
RW-3 
F5140 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

10 /23 /90 

10/04/90 
10/04/90 

Lab pH (s.u. ) 7.91 
Lab c o n d u c t i v i t y , umhos/cm 3970 
Lab r e s i s t i v i t y , ohm-m 2.52 
Tota l dissolved s o l i d s (180), mg/l.. 2950 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 2940 
Tot a l a l k a l i n i t y as CaC03, mg/l 829 
Total a c i d i t y as CaC03, mg/l 0 
Tota l hardness as CaC03, mg/l 944 
Sodium absorption r a t i o 9.8 

mg/l meq/1 
Bicarbonate as HC03 1010 16.6 
Carbonate as C03 0 0 
Chloride 435 12.3 
Sul f a t e 944 19.7 
Calcium 349 17.4 
Magnesium 17.5 1.44 
Potassium 2.28 0.06 
Sodium 692 30.1 
Major cations 49.1 
Major anions 48.5 
Cation/anion difference 0.54 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



iml 
Inter-ffiountain 

Laboratories, Inc. 
CLIENT 

ID 
SITE 

LAB NO 

Giant Refinery 
9010040945 
RW-4 
F5141 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
1 0 / 2 3 / 9 0 

10/04/90 
10/04/90 

Lab pH (s.u. ) 7.89 
Lab c o n d u c t i v i t y , umhos/cm 4380 
Lab r e s i s t i v i t y , ohm-m 2.29 
Tot a l dissolved s o l i d s (180), mg/l.. 3410 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3230 
Total a l k a l i n i t y as CaC03, mg/l 804 
Tot a l a c i d i t y as CaC03, mg/l 0 
To t a l hardness as CaC03, mg/l 1350 
Sodium absorption r a t i o 7.22 

mg/l meq/1 
Bicarbonate as HC03 982 16.1 
Carbonate as C03 0 0 
Chloride 488 13.8 
Sul f a t e 1170 24.4 
Calcium 369 18.4 
Magnesium 103 8.47 
Potassium 2.31 0.06 
Sodium 609 26.5 
Major cations 53.4 
Major anions 54.3 
Cation/anion difference 0.76 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



i m ! 
Inter •fTlountQin 

Laboratories, inc. CLIENT 
ID 

SITE 
LAB NO 

Giant Refinery 
9010041010 
RW-6 
F5142 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

1 0 / 2 3 / 9 0 

10/04/90 
10/04/90 

Lab pH (s.u. ) 7 .95 
Lab c o n d u c t i v i t y , umhos/cm 4530 
Lab r e s i s t i v i t y , ohm-m 2.21 
Tota l dissolved s o l i d s (180), mg/l.. 3190 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2950 
Tot a l a l k a l i n i t y as CaC03, mg/l 599 
Total a c i d i t y as CaC03, mg/l 0 
Tota l hardness as CaC03, mg/l 1110 
Sodium absorption r a t i o 8.45 

mg/l meq/1 
Bicarbonate as HC03 732 12 
Carbonate as C03 0 0 
Chloride 818 23 . 1 
Su l f a t e 702 14.6 
Calcium 382 19 
Magnesium 39.5 3.25 
Potassium 2.16 0.06 
Sodium 648 28.2 
Major cations 50.5 
Major anions 49.7 
Cation/anion difference 0.85 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



iml 
InterfTlountain 

Laboratories, Inc. 
CLIENT 

ID 
SITE 

LAB NO 

Giant Refinery 
9010041100 
RW-13 L/S 
F5148 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

10/23/90 

10/04/90 
10/04/90 

Lab pH (s.u. ) 8.04 
Lab c o n d u c t i v i t y , umhos/cm 4710 
Lab r e s i s t i v i t y , ohm-m 2.12 
Tota l dissolved s o l i d s (180), mg/l.. 3530 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3380 
Tot a l a l k a l i n i t y as CaC03, mg/l 248 
Total a c i d i t y as CaC03 , mg/l 0 
Total hardness as CaC03, mg/l 1260 
Sodium absorption r a t i o 8.27 

mg/l meq/1 
Bicarbonate as HC03 303 4.96 
Carbonate as C03 0 0 
Chloride 685 19.3 
Su l f a t e 1420 29.5 
Calcium 382 19 
Magnesium 73.7 6.06 
Potassium 3.33 0.09 
Sodium 674 29.3 
Major cations 54.5 
Major anions 53.8 
Cation/anion difference 0.64 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



Inter-fTlountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant Refinery 
9010041100 
RW-13 
F5143 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
1 0 / 2 3 / 9 0 

10/04/90 
10/04/90 

Lab pH (s.u. ) 8.02 
Lab c o n d u c t i v i t y , umhos/cm 4500 
Lab r e s i s t i v i t y , ohm-m 2.22 
Tot a l dissolved s o l i d s (180), mg/l.. 3510 
Tota l dissolved s o l i d s ( c a l c ) , mg/l. 3370 
Tot a l a l k a l i n i t y as CaC03, mg/l 265 
Total a c i d i t y as CaC03 , mg/l 0 
Tota l hardness as CaC03, mg/l 1210 
Sodium absorption r a t i o 8.04 

mg/l meq/1 
Bicarbonate as HC03 323 5.3 
Carbonate as C03 0 0 
Chloride 698 19.7 
Sul f a t e 1430 29.8 
Calcium 349 17.4 
Magnesium 83.4 6.86 
Potassium 3.36 0.09 
Sodium 644 28 
Major cations 52.4 
Major anions 54.8 
Cation/anion difference 2.26 % 

Mi fftr 
C. Neal Schaeffer 
Lab D i r e c t o r 



JUTvi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

Giant Refinery 
9010041444 
GBR-15 
F5146 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

10/23/90 

10/04/90 
10/04/90 

Lab pH (s.u. ) 8.17 
Lab c o n d u c t i v i t y , umhos/cm 4510 
Lab r e s i s t i v i t y , ohm-m 2.22 
Total dissolved s o l i d s (180), mg/l.. 3820 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3770 
Tot a l a l k a l i n i t y as CaC03, mg/l 197 
Total a c i d i t y as CaC03 , mg/l 0 
Tota l hardness as CaC03, mg/l 1300 
Sodium absorption r a t i o 8.36 

mg/l meq/1 
Bicarbonate as HC03 240 3.93 
Carbonate as C03 0 0 
Chloride 431 12.2 
Su l f a t e 2040 42.6 
Calcium 422 21 
Magnesium 59.1 4.86 
Potassium 6.8 0.17 
Sodium 692 30.1 
Major cations 56.2 
Major anions 58.7 
Cation/anion difference 2.19 % 

i*m*L C, Neal Schaeffer 
Lab D i r e c t o r 



Inter-mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: Giant Refinery 
ID: 9010041320 

SITE: GBR-17 
LAB NO: F5147 

DATE REPORTED: 10/23/90 

DATE RECEIVED: 
DATE COLLECTED: 

10/04/90 
10/04/90 

Lab pH (s.u.) 8 . 08 
Lab c o n d u c t i v i t y , umhos/cm 2620 
Lab r e s i s t i v i t y , ohm-m 3.82 
Tota l dissolved s o l i d s (180), mg/l.. 2260 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2150 
Total a l k a l i n i t y as CaC03, mg/l 239 
Tota l a c i d i t y as CaC03 , mg/l 0 
Tota l hardness as CaC03, mg/l 994 
Sodium absorption r a t i o 4.14 

mg/l meq/1 
Bicarbonate as HC03 292 4.79 
Carbonate as C03 0 0 
Chloride 76.1 2.15 
Sul f a t e 1280 26.7 
Calcium 257 12.8 
Magnesium 85.8 7.05 
Potassium 0.6 0.02 
Sodium 300 13.1 
Major cations 33 
Major anions 33.6 
Cation/anion difference 1.02 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



iml 
Inter •mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

GBR 
9010081350 
GBR-24D 
F5233 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

10/23/90 

10/08/90 
10/08/90 

Lab pH (s.u. ) 7.89 
Lab c o n d u c t i v i t y , umhos/cm 4930 
Lab r e s i s t i v i t y , ohm-m 2.03 
Total dissolved s o l i d s (180), mg/l.. 3730 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3580 
Tot a l a l k a l i n i t y as CaC03, mg/l 246 
Tota l a c i d i t y as CaC03, mg/l 0 
Tota l hardness as CaC03, mg/l 1790 
Sodium absorption r a t i o 4.75 

mg/l meq/1 
Bicarbonate as HC03 300 4.92 
Carbonate as C03 0 0 
Chloride 679 19.2 
Sul f a t e 1620 33.7 
Calcium 578 28.9 
Magnesium 83.7 6.88 
Potassium 5.04 0.13 
Sodium 462 20.1 
Major cations 56 
Major anions 57.8 
Cation/anion difference 1.63 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

GBR 
9010081240 
GBR-30 
F5232 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
10 /23 /90 

10/08/90 
10/08/90 

Lab pH (s.u. ) 7.35 
Lab c o n d u c t i v i t y , umhos/cm 4600 
Lab r e s i s t i v i t y , ohm-m 2.18 
Tota l dissolved s o l i d s (180), mg/l.. 3230 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3220 
Total a l k a l i n i t y as CaC03, mg/l 250 
Total a c i d i t y as CaC03 , mg/l 0 
Tota l hardness as CaC03, mg/l 1270 
Sodium absorption r a t i o 7.7 

mg/l meq/1 
Bicarbonate as HC03 304 4.99 
Carbonate as C03 0 0 
Chloride 584 16.5 
Sul f a t e 1400 29.2 
Calcium 357 17.8 
Magnesium 90.8 7.47 
Potassium 2.76 0.07 
Sodium 630 27.4 
Major cations 52.8 
Major anions 50.7 
Cation/anion difference 1.99 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



i/nl 
lnter-fTlountain 

Laboratories, Inc. CLIENT 
ID 

SITE 
LAB NO 

GBR 
9010081035 
GBR-31 
F5230 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

10/23/90 

10/08/90 
10/08/90 

Lab pH (s.u. ) 7.58 
Lab c o n d u c t i v i t y , umhos/cm 4670 
Lab r e s i s t i v i t y , ohm-m 2.14 
Total dissolved s o l i d s (180), mg/l.. 3300 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3170 
Total a l k a l i n i t y as CaC03, mg/l 291 
Tota l a c i d i t y as CaC03, mg/l 0 
Tot a l hardness as CaC03, mg/l 1120 
Sodium absorption r a t i o 8.2 

mg/l meq/1 
Bicarbonate as HC03 354 5.81 
Carbonate as C03 0 0 
Chloride 584 16.5 
Su l f a t e 1410 29.3 
Calcium 261 13 
Magnesium 115 9.46 
Potassium 2.01 0.05 
Sodium 632 27.5 
Major cations 50 
Major anions 51.6 
Cation/anion difference 1.5 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



ImL 
Inter-mountain 

Laboratories, Inc. CLIENT 
ID 

SITE 
LAB NO 

GBR 
9010081135 
GBR-33 
F5231 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

1 0 / 2 3 / 9 0 

10/08/90 
10/08/90 

Lab pH (s.u. ) 7.39 
Lab c o n d u c t i v i t y , umhos/cm 4740 
Lab r e s i s t i v i t y , ohm-m 2.11 
Total dissolved s o l i d s (180), mg/l.. 3410 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3190 
Tota l a l k a l i n i t y as CaC03, mg/l 321 
Total a c i d i t y as CaC03, mg/l 0 
Tota l hardness as CaC03, mg/l 1230 
Sodium absorption r a t i o 7.32 

mg/l meq/1 
Bicarbonate as HC03 392 6.43 
Carbonate as C03 0 0 
Chloride 533 15 
Su l f a t e 1470 30.7 
Calcium 261 13 
Magnesium 141 11.6 
Potassium 2.88 0.07 
Sodium 590 25.7 
Major cations 50.4 
Major anions 52.2 
Cation/anion difference 1.76 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



C O R P O R A T I O N Radian Uork Order SO-10-082 

Analytical Report 
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Giant Refining Company 
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Customer Work Identification REFINERY REMEDIATION 9834 
Purchase Order Number RFE-9834 
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Client Services Coordinator: RRMAY 

Certified by: 



C O R P O R A T I O N 

Giant Refining Company 

Radian Work Order: $0-10-082 

Analytical Data Summary Page: 2 

Method:Haloearbons by SU8010 (1) 
List:Table 3 analyte list 

Sample ID: 901008950 9010081035 
STRIPPER EFF. GBR-31 

Factor: 1 1 

Results in: ug/L ug/L 

01A 02A 

Matrix: water water 

9010081135 

GBR-33 

10 

ug/L 

03A 

water 

9010081240 

GBR-30 

1 

ug/L 

04A 

water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Bromodichloromethane ND 0.10 ND 0.10 ND 1.0 ND 0,10 

Bromoform ND O.SO ND 0.50 ND 5.0 ND 0,50 

Bromomethane ND 1.2 ND 1.2 ND 12 ND 1.2 

Carbon tetrachloride ND 0.12 ND 0,12 ND i,a ND 0.12 

Chlorobenzene ND 0.25 ND 0.25 ND 2.5 ND 0.25 

Chloroethane ND 0.52 ND 0.52 ND l l l l ND 0,52 

2-Chloroethylvinylether ND 0.50 ND D.50 ND 5.0 ND 0.50 

Chloroform ND 0.10 ND 0,10 ND 1.0 ND 0,10 

Chloromethane ND 0.30 ND 0.30 ND 3v0 ND 0.30 

D i bromochIoromethane ND 0.20 ND 0,20 ND 2.0 ND 0,20 

1,2-Dichlorobenzene ND 0.50 ND 0.50 ND 5.0 ND 0.50 

1,3-DichIorobenzene ND l l l l ND 0,32 ND ND 0,32 

1,4-Dichlorobenzene ND 0.24 ND 0.24 ND 2.4 ND 0,24 

1,1-Dichloroethane ND 0.50 ND 0.50 ND 5.0 ND 0,50 

1,2-Dichloroethane ND OJO ND 0*10 ND 1.0 0.18 ca o,io 
1,1-Dichloroethene ND 0.20 ND 0,20 ND 2,0 ND 0,20 

cis-1,2-Dichloroethene ND 0*20 13 C 0.20 38 C 2.0 ND 0.20 

trans-1,2-Dichloroethene ND 0,20 ND 0.20 ND 2.0 ND 0,20 

1,2-Dichloropropane ND 0.10 ND 0.10 ND 1,0 ND Owlfl 

cis-1,3-Dichloropropene ND 0.20 ND 0,20 ND 2.0 ND 0.20 

trans-1,3-D i chloropropene ND 0.34 ND 0.34 ND 3,4 ND 0.34 

Methylene chloride ND 0,40 ND 0,40 ND 4.0 ND 0,40 

1,1,2,2-Tetrachloroethane ND 0.15 ND 0*15 ND 1.5 ND 0.15 

Tetrachloroethene ND l l l l 2.8 C 0,10 ND 1,0 ND 0.10 

1,1,1-Trichloroethane ND llllli ND 0.20 ND 2.0 ND 0.20 

1,1,2-Trichloroethane ND l l l l ND 0.20 ND 2.0 ND 0,20 

Trichloroethene ND 0.20 0.47 ca 0.20 ND 2,0 ND 0.20 

Trichlorofluoromethane ND l l l l ND l l l l ND l l l l ND 0.20 

Vinyl chloride ND llllli ND llllli ND llllli ND D.20 

NO Not detected at specified detection Iimit 
3 Est. result less that 5 times detection limit 

C Confirmed on second column or by GC/MS 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



C O R P O R A T I O N Analyt ical Data Summary Page: 4 

Giant Refining Company 
Radian Work Order: SO-10-082 

Method:Halocarbons by SW8010 (1) 
List:Table 3 analyte l i s t 

Sample ID: 9010081350 REAGENT BLANK 
GBR-24D 

Factor: 5 1 

Results in: ug/L ug/L 

05A 06A 

Matrix: water water 

Result Det. Limit Result Det. Limit 

Bromodichloromethane ND 0.50 ND 0.10 
Bromoform ND l l l l ND 0.50 
Bromomethane ND 5.9 ND 1.2 
Carbon tetrachloride ND 0.60 ND 0,12 
Chlorobenzene ND 1*3 ND 0.25 
Chloroethane ND 2,6 ND 0.52 
2-Chloroethylvinylether ND 2.5 ND 0*50 
Chloroform ND 0.50 ND 0,10 
Chloromethane ND 1.5 ND 0.30 

D i bromochloromethane ND 1,0 ND 0.20 
1,2-D i chlorobenzene ND I i i i i ND 0*50 

- 1,3-Dichlorobenzene ND IIIII ND 0,32 
1,4-Dichlorobenzene ND 1*2 ND 0.24 
1,1-Dichloroethane ND l l l l ND 0.50 
1,2-Dichloroethane 44 C 0.50 ND 0*10 
1,1-Dichloroethene ND 1.0 ND 0,20 
cis-1,2-Dichloroethene ND l l l i l ND 0.20 
trans-1,2-Dichloroethene ND llllli ND 0.20 
1,2-Dichloropropane ND Q.50 ND 0.10 
cis-1,3-Dichloropropene ND flllff ND 0,20 
trans-1,3-Dichloropropene ND Illfl! ND 0.34 
Methylene chloride ND llllli ND 0.40 
1,1,2,2-Tetrachloroethane ND mil ND D*15 
Tetrachloroethene ND 0.50 ND 0,10 
1,1,1-Trichloroethane ND 1*0 ND 0.20 
1,1,2-Trichloroethane ND 1,0 ND 0.20 
Trichloroethene ND 1.0 ND 0*20 
Trichlorofluoromethane ND 1.0 ND 0,20,„ 
Vinyl chloride ND 1*0 ND 0.20 

ND Not detected at specified detection limit C Confirmed on second column or by GC/MS 

.••;.(1) For a detailed description of flags: and technical terms in thi s report refer to Appendix A in this report. • 



C O R P O R A T I O N Analytical Data Summary 

Giant Refining Company 

.. Radian Work Order: SO-10-082 

Page: 3 

Method.-Hatocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 901008950 9010081035 9010081135 9010081240 

STRIPPER EFF. GBR-31 GBR-33 GBR-30 

Factor: i i i i i i i i i i i i i 10 

Results in: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Surrogate Recovery(X) 
1-Bromo-4-fIuorobenzene 145 Q 138 137 123 

Control Limits: 40 to 140 

Q Outside control limits 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A fn this report. 



C O R P O R A T I O N Analytical Data Summary Page: 5 

Giant Refining Company 
Radian Work Order: SO-10-082 

Hethod:Halocarbons by SW8010 (1) 
List:Table 3 analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9010081350 
GBR-24D 
5 
ug/L 
05A 
water 

REAGENT BLANK 

|:T||||||||||I 
ug/L 
06A 
water 

Surrogate Recovery(%) 
1-Bromo-4-fluorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

123 

Result Det. Limit 

129 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



C O R f O R A T I O I 

Giant Refining Company 
Radian Work Order: SO-10-082 

Analytical Data Summary Page: 6 

Method:Arotnaties by SW8020 (1) 
List:Complete analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

901008950 
STRIPPER EFF. 

ug/L 
07A 
water 

9010081035 
GBR-31 

11:111111111 
ug/L 

08A 
water 

9010081135 
GBR-33 
10 
ug/L 
09A 
water 

9010081240 
GBR-30 

1 
ug/L 
10A 
water 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

" | - Control L imi ts : 40 to 140 

Result 

ND 

ND 

ND 

ND 

0.56 xa 
ND 

0.45 G3 

0.91 xa 

Det. Limit 

0,20 

0.20 
0.40 
0.40 
0.30 
0.20 
0.20 
0 . 2 i | 

120 

Result 

ND 

0.34 xa 

1.2 xa 
1.8 xa 
1.5 X 
ND 

0.98 G3 

0.45 xa 

Det. Limit 

0.20 

0,20 

0.40 

M l 
0.30l| 
0.20|| 
O.20l 
0,20 

75 

Result Det. Limit 
4.6 G3 
11 G 
ND 
61 X 
68 G 
220 G 
8.3 C3 
310 C 

118 

2.0 
2,0 
4.0 
4,0 
3.0 
2.0 
2.0 
2,0 

Result 
ND 
ND 
0.86 xa 
ND 

2.6 C 

1.6 C 

1.2 C 

3.5 X 

133 

Det. Limit 

0.20 

0,20 
0.40 
0 . 4 | | 
0.30|§ 
O.20J! 
o . 2 $ | 
0.20 

ND Not detected at specified detection limit 
a Est. result less that 5 times detection limit 
C Confirmed on second column or by GC/MS 

X See definition in report narrative 
G Indicates an estimated GC value due to interferences. 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

•MHIHIHIIII 



C O R P O R A T I O N Analyt ical Data Summary Page: 7 

Giant Refining Company 
Radian Work Order: SO-10-082 

Method:Aromaties by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: 9010081350 REAGENT BLANK REAGENT BLANK 

GBR-24D 
Factor: 5 1 

Results in: ug/L ug/L ug/L 

11A 12A 12B 
Matrix: water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Benzene 25 C 1*0 ND 0.20 ND 0.20 

Chlorobenzene ND UO ND 0.20 ND 0.20 
1,2-Dichlorobenzene ND 2.0 ND 0*40 ND 0*40 

1,3 -D i ch I orobenzene ND 2.0 ND 0,40 ND 0,40 
1,4-Dichlorobenzene 1.7 xa 1*5 ND 0.30 ND 0.30 
Ethylbenzene 29 C 1.0 ND 0.20 ND 0.20 
Toluene 4.8 Ga K0 ND 0.20 ND 0*20 
Xylenes (total) 16 C 1*0 ND 0,20 ND 0.20 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 126 118 127 
|" Control Limits: 40 to 140 

C Conf i rmed on second column or by GC/MS ND Not detected at specified detection limit 

X See definition in report narrative a Est. result less that 5 times detection limit 

G Indicates an estimated GC value due to interferences. 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



C O R P O R A T I O N Sample History Page:8 

Giant Refining Company 
Radian Work Order: SO-10-082 

Sample Identifications and Dates 

Sample ID 901008950 9010081035 9010081135 9010081240 9010081350 REAGENT BLANK 

STRIPPER EF GBR-31 GBR-33 GBR-30 GBR-24D 

Date Sampled 10/08/90 10/08/90 10/08/90 10/08/90 10/08/90 

Date Received 10/09/90 10/09/90 10/09/90 10/09/90 10/09/90 10/09/90 

Matrix water water water water water water 

01 02 03 04 05 06 

Halocarbons by SW8010 

Prepared 

Analyzed 10/19/90 10/19/90 10/19/90 10/19/90 10/19/90 10/19/90 

Analyst MG MG MG MG MG WKW 

File ID D210194 D210195 D210196 D210197 D210198 Q.210191 

Blank ID Q210191 Q210191 Q210191 Q210191 Q210191 

Instrument 2 2 2 2 2 2 

Report as received received received received received received 



C O R P O R A T I O N Sample History Page:9 

Giant Refining Company 
Radian Work Order: SO-10-082 

Sample Identifications and Dates 

Sample ID 901008950 9010081035 9010081135 9010081240 9010081350 REAGENT BLANK 

STRIPPER EF GBR-31 GBR-33 GBR-30 GBR-24D 

Date Sampled 10/08/90 10/08/90 10/08/90 10/08/90 10/08/90 10/08/90 

Date Received 10/09/90 10/09/90 10/09/90 10/09/90 10/09/90 10/09/90 

Matrix water water water water water water 

07 08 09 10 11 l l l l l l l l l l l l 
Aromatics by SW8020 

Prepared 

Analyzed 10/19/90 10/19/90 10/19/90 10/19/90 10/19/90 10/18/90 

Analyst MG MG MG MG MG MG 

File ID E2101823 E2101824 E2101825 E2101826 E210199 R210181 

Blank ID R210181 R210181 R210181 R210181 R210191 

Instrument 2 2 2 2 2 2 

Report as received received received received received received 

Aromatics by SW8020 

Prepared 

Analyzed 10/19/90 

Analyst WKW 

File ID R210191 

^ Blank ID 

Instrument 2 

Report as received 



Appendix A 

Comments, Notes and Definitions 



C O R P O R A T I O N 

Giant Refining Company 

Radian Work Order: SO-10-082 

Report Comments and Narrative Page: A-1 

VOA samples run shortly after midnight are associated with the blank which is 

run on the previous day within the 24hr period. 

The X flag means that the presence of this analyte was not confirmed after 

analysis on a second column. 

There was a large amount of matrix interferences with these samples. Several 

compounds were reported as estimated values due to significant differences in 

quantitation between the primary and confirmation analyses. The results of the 

confirmation analyses are reported below. 

Sample ID Compound Concentration (ug/L) 

901008950 STIPPER EFF. Toluene 1.1 

9010081035 GBR-31 Toluene 2.8 

9010081135 GBR-33 Benzene 86 
Chlorobenzene 62 
1,4-Dichlorobenzene 170 

Ethylbenzene 99 

9010081350 GBR-24D Toluene 17 

i n 1 



C O R P O R A T I O N 

Notes and Definitions Page: A-2 

Giant Refining Company 

Radian Work Order: SO-10-082 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 

detection limit. 

EXPLANATION 
Uncertainty of the analysis w i l l increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 

pesticides require that single component results > 10ng/uL in the 

final extract be confirmed by GC/MS. 

OTHER ORGANIC METHODS 

This analysis has been confirmed on a second column or by GC/MS. 

EXPLANATION 

Most methods of analysis by gas chromatography recommend reanalysis on 

a second column of dissimilar phase to resolve compounds of interest 

from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 
Indicates an estimated GC value due to interferences. 

ND ALL METHODS EXCEPT CLP 

This flag is used to denote analytes which are not detected at or 

above the specified detection limit. 

EXPLANATION 

The value to the right of the < symbol is the method specified 

detection limit for the analyte. 

Q ALL METHODS EXCEPT CLP 

This quality control standard is outside method or laboratory spec­

ified control limits. 

EXPLANATION 

This flag is applied to matrix spike, analytical QC spike, and 

surrogate recoveries; and to RPD(relative percent difference) 

values for duplicate analyses and matrix spike/matrix spike 

duplicate result. 

X ALL METHODS EXCEPT INORGANIC CLP 

This is a general purpose flag for those situations not covered by the 

standard flags. The specific definition of this flag is described in 

the Comments Summary and/or in the case narrative. 

m 



C O R P O R A T I O N Notes and Definitions 

ir Giant Refining Company 
Radian Work Order: SO-10-082 

Page 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. 

EPA method and QC specifications. 

The analysis w i l l meet 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 

quantitation specified by EPA for a method. Radian staff regularly assess their 

laboratories' method detection limits to verify that they meet or are lower than those 

specified by EPA. Detection limits which are higher than method limits are based 

on experimental values at the 99% confidence level. The detection limits for EPA CLP 

(Contract Laboratory Program) methods are CRQLs (contract required quantitation 

limits) for organics and CRDLs (contract required detection limits) for inorganics. 

Note, the detection limit may vary from that specified by EPA based on sample 

size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 

standard methods for analysis of environmental samples. Radian will perform its 

analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 

A factor is required to calculate sample specific detection limits based on alternate 

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 

digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 l i t e r of water w i l l result in a factor of 100. 

Matrix 

waste. 

The sample material. Generally, i t will be so i l , water, air, o i l , or solid 

Radian Work Order - The unique Radian identification code assigned to the samples reported in 

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per bi11 ion);Iiquids/water 

ug/kg micrograms per kilogram (parts per b i l l i o n ) ; soils/solids 

ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

mg/kg milligrams per kilogram (parts per million);soils/solids 

X percent; usually used for percent recovery of QC standards 

uS/cm conductance unit; microSiemans/centimeter 

mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chloroplatinate salt 
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C O R P O R A T I O N Analyt ical Data Summary P a 9 e : 

Tiant Refining Company 

Radian Work Order: SO-10-043 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 901004945 9010041010 9010041028 9010041100 Sample ID: 
RW-4 RW-6 RW-3 RW-13 

Factor: 50 10 20 1 

Results in: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 

Matrix: water water water water 

Bromodi chIoromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

Chloroform 

Chloromethane 

D i bromochloromethane 

1.2- D i ch lorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

1.1- Dichloroethane 

1.2- Dichloroethane 

1.1- Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1.2- Dichloroethane 

1.1- Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1.2- Dichloropropane 

cis-1,3-Dichloropropene 

t rans -1,3-D i ch I oropropene 

Methylene chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 

Trichloroethene 

T r i chIorofIuoromethane 

Vinyl chloride 

Result Det. Limit 

ND 5*0 

ND 25 

ND 59 

ND 6.0 

ND 12 

ND 26 

ND 25 

ND 5.0 

ND 15 

ND 10 

ND 25 

ND 16 

ND 12 

ND llllli 
6.1 xa 5.0 
ND 10 
25 xa 10 
| ND ?5 

6.1 xa 5.0 
ND 10 
25 xa 10 
ND 10 
ND 5.0 
ND 10 
ND 17 
22 xa 20 
ND 7.5 
ND 5.0 
ND 10 
ND 10 
ND 10 
11 xa 10 
ND 10 

Result Det. Limit 

ND 1 0 

ND 5,0 
ND 12 

ND 1 2 

ND 2 5 

ND 5.2 
ND 5.0 

ND 1 0 

ND 3 0 

ND 2.0 
ND 5 0 

ND 3 2 
ND 2 4 

ND 5.0 
6.1 C 1 0 

ND 2 0 

4.5 ca 2 0 

I ND 

6.1 C 1 0 

ND 2,0 
4.5 ca 2 0 

ND 2.0 
ND 1.0 

ND 2.0 
ND 3 4 

8.1 xa 4.0 

ND 1 5 

1.6 xa 1 0 

ND 2 0 

ND 2.0 
ND 2.0 

ND 2.0 
ND 2 0 

5 0 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4.3 xa 

Det 

ND 
17 ca 

Limit 

2.0 

10 

24 

2.4 
5.0 

10 

10 

2.0 

6.0 

4.0 

10 

6,4 

4.8 

10 

2.0 

4,0 

4.0 

| ND 

4.3 xa 
ND 

17 ca 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.0 

4 0 

4 0 

4.0 

2 0 

4 0 

6 8 

8 0 

3.0 

2,0 
4 0 

4 0 

4 0 

4 0 

4 0 

10 

Result Det. Limit 
ND 0 10 

ND 0.50 

ND 1 2 

ND 0.12 

ND 0.25 

ND 0 5? 

ND 0 50 

ND 0 10 

ND 0 30 

ND 0.20 

ND I 50 
ND 0.32 

ND 0 24 

ND 0.50 

4.1 C 0 10 

ND 0 20 

ND 0 20 

| ND 

4.1 C 0 10 

ND 0 20 

ND 0.20 

ND 0 20 

ND 0 10 

ND 0.20 
ND 0 34 

0.52 xa 0 40 

ND 0.15 

ND 0.10 

0.62 xa 0 20 

ND 0 20 

ND 0 20 

0.20 xa 0 20 

0 50 

ND 0.20 

ND Not detected at specified detection limit X See definition in report narrative 

3 Est. result less that 5 times detection limit C Confirmed on second column or by GC/MS 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



Giant Refining Company 

Radian Work Order: SO-10-043 

Analytical Data Summary Page: 3 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte I i s t : 

Sample ID: 901004945 9010041010 9010041028 9010041100 

RW-4 RW-6 RW-3 RW-13 

Factor: • • 50 10 20 

Results in: ug/L ug/L ug/L 

01A 02A 03A 

Matrix: water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Surrogate Recoverv(%) 

1-Bromo-4-fluorobenzene 127 133 124 136 

Control Limits: 40 to 140 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



Giant Refining Company 

Radian Work Order: SO-10-043 

Analytical Data Summary Page: 4 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 
Sample ID: 

Factor: 

Results in: 

Matrix: 

9010041115 
STRIPPER INF. 
10 

ug/L 

05A 
water 

9010041125 
STRIPPER EFF. 
10 

ug/L 

06A 
water 

9010041320 
G-BR-17 
10 
ug/L 

07A 
water 

9010041444 

1::G1|R1||1| 
10 

ug/L 
08A 
water 

Bromodichloromethane 

Bromoform 

Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chloroethylvinylether 
Chloroform 
Chloromethane 
D i bromochIoromethane 
1.2- Dichlorobenzene 
1.3- DichIorobenzene 
1.4- Dichlorobenzene 

1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichtoroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1.2- D i chIoropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Methylene chloride 

1,1,2,2-Tetrachloroethane 
TetrachIoroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.7 xa 
ND 
16 X 
ND 

ND 
ND 

ND 
4.9 xa 
ND 

1.5 xa 
2.5 xa 
ND 
2.3 xa 
3.0 xa 
ND 

Det. Limit 
UO 
5.0 
12 
1,2 
2.5 
5.2 
5.0 
1.0 
3.0 
2,0 
5.0 
3.2 
2.4 
5,0 

_ 1-0 
2.0 
2.0 
2.0 
1.0 
2.0 | 
3.4 
4,0 
1.5 
1,0 
2,0 | 
2.0 
2.0 
2.0 | 
2.0 

Result Det. Limit 

13 X 1.0 
23 xa 5.0 
ND 12 
16 X 1,2 
16 X 2.5 
ND 5.2 
ND 5.0 
10 X 1,0 
ND 3.0 
14 Y 2.0 
ND 5.0 
23 X 3.2 
26 X 2.4 
13 xa 5.0 

1.0 
2.0 
2.0 

ND 2.0 
6.7 X 1.0 
19 X 2.0 
14 Y3 3.4 
9.5 xa 4.0 
ND 1.5 
16 X 1,0 • 
20 X 2.0 
ND 2.0 
9.9 xa 2.0 

2,0 
2.0 

13 X 

14 X 

13 X 

22 X 

ND 

Result Det. Limit 
9.4 X 1.0 
21 xa 5.0 
ND 12 
14 X 1.2 

13 X 2.5 

ND 5.2 

ND 5.0 

8.2 X 1,0 

ND 3.0 

13 Y 2.0 

ND 5.0 

23 X 3,2 

2.4 

5.0 

1.0 

2.0 

2.0 

2,0 

1.0 

2,0 

3.4 

4.0 

ND 1.5 

15 X 1,0 

2.0 . 

l l l l 
mil 
2,0 

2.0 

25 X 
n xa 
10 x 

n x 
11 x 

ND 

5.6 X 

18 X 

13 Y3 

11 xa 

17 X 

ND 

9.5 xa 

18 X 

ND 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

52 C 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Det. Limit 
1.0 
5.0 
12 

1.2 
2.5 

5.2 
5.0 
1.0 
3.0 
2,0 
5.0 
3,2 
2.4 
5.0 
1.0 
2.0 

2.0 

2.0 
1.0 

2.0 
3.4 

4.0 
1.5 
1.0 
2.0 

2.0 
2.0 
2,0 
2.0 

ND Not detected at specified detection limit 
a Est. result less that 5 times detection limit 
C Confirmed on second column or by GC/MS 

X See definition in report narrative 
Y;See definition in report narrative 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



Analytical Data Summary Page: 5 

Giant Refining Company 

I Radian Work Order: SO-10-043 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 
Sample ID: 9010041115 9010041125 9010041320 

STRIPPER INF. STRIPPER EFF. G-BR-17 G-BR-15 

'Factor: 10 10 l.i:-;:io|||il 10 

Results in: ug/L ug/L ug/L ug/L 

05A 06A 07A 08A 

Matrix: water water water wy<¥^i^tM(MMy^yyy 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Surrogate Recoverv(%) 

1-Bromo-4-fluorobenzene 123 127 120 124 

Control Limits: 40 to 140 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



Giant Refining Company 

Radian Work Order: SO-10-043 

Analytical Data Summary Page: 6 

Hethod:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: REAGENT BLANK 

Factor: 

Results in: 

Matrix: 

1 

ug/L 

09A 

water 

Result Det. Limit 

Bromodichloromethane ND 0 10 

Bromoform ND 0.50 

Bromomethane ND 1 2 
Carbon tetrachloride ND 0.12 
Chlorobenzene ND 0 25 

Chloroethane ND 0.52 
2-Chloroethylvinylether ND 0.50 
Chloroform ND 0.10 

Chloromethane ND 0.30 

Dibromochloromethane ND 0 20 

1,2-Dichlorobenzene ND 0.50 

1,3-Dichlorobenzene ND 0.32 
1,4-D i chIorobenzene ND 0.24 

1,1-Dichloroethane ND 0 50 

1,2-Dichloroethane ND 0 10 

1,1-Dichloroethene ND 0 20 

cis-1,2-Dichloroethene ND 0 20 

trans-1,2-Dichloroethene ND 0 20 

1,2-Dichloropropane ND 0.10 
cis-1,3-Dichloropropene ND 0.20 

trans-1,3-Dichloropropene ND 0.34 
Methylene chloride ND 0.40 

1,1,2,2-Tetrachloroethane ND 0 15 

Tetrachloroethene ND 0.10 
1,1,1-Trichloroethane ND 0.20 

1,1,2-Trichloroethane ND 0.20 
Trichloroethene ND 0.20 

Trichlorofluoromethane ND 0.20 
Vinyl chloride ND 0.20 

ND Not detected:at specified detection limit 

CD For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



R A D I A N 
Analytical Data Summary Page: 7 

Giant Refining Company 
. rtadian Work Order: SO-10-043 

Method:Ha Iocarbons by SW8010 (1) 

List:Tabte 3 analyte l i s t 
Sample ID: REAGENT BLANK 

Factor: 

Results in: 

Matrix: water 

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

98 

(1) For a detailed description of flags and technical: terms in this report refer to Appendix A in this report. 



R A D I A N 
Analytical Data Summary Page: 8 

Giant Refining Company 
Radian Work Order: SO-10-043 

Method:Aromaties by SW8020 (1) 

ListrComplete analyte l i s t 

Sample ID: 901004945 9010041010 pliioioo|i02^ 9010041100 

RW-4 RW-6 RW-3 RW-13 

Factor: 50 10 20 l i l l i l l l l l 
Results in: ug/L ug/L ug/L ug/L 

10A 11A 12A 13A 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Benzene 770 C 10 300 C 2.0 490 C 4.0 ND 0*20 

Chlorobenzene ND 10 ND 2.0 5.8 xa 4.0 ND 0,20 
1,2-Dichlorobenzene ND 20 ND 4.0 ND 8.0 ND 0.40 

1,3-Dichlorobenzene ND 20 ND 4,0 ND 8.0 ND 0.40 
1,4-D i chIorobenzene ND 15 20 G 3.0 290 G 6.0 ND 0.30 
Ethylbenzene 160 C 10 47 C 2.0 420 C 4.0 ND 0.20 
Toluene ND 10 ND 2.0 ND 4.0 2.0 X 0.20 

Xylenes (total) ND 10 6.8 G3 2.0 710 C 4.0 ND 0,20 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 117 122 97 112 

' Control Limits: 40 to 140 

C Confirmed on second column or by GC/MS ND Not detected at specified detection limit 

G Indicates an estimated GC val ue due to interferences. a Est. result less that 5 tines detection Iimit 

X See definition in report narrative 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



Giant Refining Company 
Radian Work Order: SO-10-043 

Analytical Data Summary Page: 9 

Method:Aromaties by SW8020 (1) 

List:Complete analyte l i s t 
Sample ID: 

Factor: 

Results in: 

Matrix: 

9010041115 

STRIPPER INF. 

10 

ug/L 

14A 

water 

9010041125 

STRIPPER EFF. 

10 

ug/L 

15A 

water 

9010041320 

G-BR-17 

10 

ug/L 

16A 

water 

9010041444 

G-BR-15 

l i l l l l l l l l 
ug/L 

17A 

water 

Benzene 

Chlorobenzene 

1.2- D i chIorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

Control Limits: 40 to 140 

Result 

60 C 

4.5 xa 
ND 

ND 

100 G 

ND 

3.0 Ga 

140 C 

Det. Limit 

2.0 

2.0 
4.0 

4.0 
3.0 

2.0 
2.0 

2.0 III 

101 

Result 

5.9 xa 
14 X 

ND 
19 G3 

20 G 

3.0 ca 
6.5 G3 

35 G 

106 

Det. Limit 

_ 2.0 

_ 2.0 
4.0 

_ 4,0 

_ 3.0 

_ 2.0 

_ 2.0 

_ 2,0 

Result Det. Limit 
4.6 xa 
13 X 
4.1 xa 
19 xa 
11 xa 
7.8 xa 
7.2 ca 
35 X 

110 

2 0 
2.U 
4 0 
4 0 
3 0 
2.0 
2.0 
2.0 

Result 

87 C 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

105 

Det. Limit 

2.0 

2,0 
4.0 

4.0 

3.0 

2.0 

2.0 

2.0 

C Confirmed on second column or by GC/MS 

a Est. result less that 5 times detection limit 

G Indicates an estimated GC value due to interferences. 

X See definition in report narrative 

ND Not detected at specified detection limit: 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

m 



C O R P O R A T I O N 

Giant Refining Company 

Radian Work Order: SO-10-043 

Analytical Data Summary Page: 10 

Method:Aromat i cs by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: REAGENT BLANK 

Factor: 

Results in: 

Matrix: 

1 

ug/L 

18A 

water 

Benzene 

Chlorobenzene 

1.2- D ichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

Control Limits: 40 to 140 

Result Det. Limit 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

81 

0 20 

0.20 

0.40 

0.40 

0.30 

0.20 

0.20 

0.20 

Result Det. Limit Result Det. Limit Result Det. Limit 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



R A D I A N 
Sample History Page:11 

Giant Refining Company 
v.. Radian Work Order: SO-10-043 

Sample Identifications and Dates 

Sample ID 901004945 9010041010 9010041028 9010041100 9010041115 |pl0^i:i.2
:5ill|l 

RW-4 RW-6 RW-3 RW-13 STRIPPER INF. 

Date Sampled 10/04/90 10/04/90 10/04/90 10/04/90 10/04/90 10/04/90 

Date Received 10/05/90 10/05/90 10/05/90 10/05/90 10/05/90 

Matrix water water water water water 

01 02 03 04 05 ^06l|llllll|||||: 

Halocarbons by SW8010 

Prepared 

Analyzed 10/18/90 10/18/90 10/18/90 10/18/90 10/18/90 10/18/90 

Analyst WKW WKW WKW WKW WKW WKW 

File ID DB101812 DB10185 DB10186 DB10187 DB10188 DB10189 

Blank ID QB10181 QB10181 QB10181 QB10181 QB10181 QB10181 

Instrument B B B B B B 

Report as received received received received received received 



R A D I A N 
Sample History Page:12 

Giant Refining Company 
-.. Radian Work Order: SO-10-043 

Sample Identifications and Dates 

Sample ID 9010041320 9010041444 REAGENT BLANK 901004945 !!o!p||}pipi!!::f 9010041028 
G-BR-17 G-BR-15 RW-4 RW-6 *;RŴ 11I||||1| 

Date Sampled 10/04/90 10/04/90 10/04/90 10/04/90 

Date Received 10/05/90 10/05/90 10/05/90 10/05/90 10/05/90 

Matrix water water water water water 'waterS||||ll|;5;:| 

07 08 09 10 11 12 

Halocarbons by SW8010 

Prepared 

Analyzed 10/18/90 10/18/90 10/18/90 

Analyst WKW WKW WKW 

File ID DB101810 DB101811 QB10181 

Blank ID QB10181 QB10181 

Instrument B B B 
Report as received received received 

Aromatics by SW8020 

Prepared 

Analyzed 10/18/90 10/18/90 10/18/90 

Analyst WKW WKW WKW 

File ID EB101812 EB10185 EB10186 
v - Blank ID RB10181 RB10181 RB10181 

Instrument B B B 

Report as received received received 

• m m i 



R A D I A N 
Sample History Page:13 

Giant Refining Company 
v_ Radian Work Order: SO-10-043 

Sample Identifications and Dates 

Sample ID 9010041100 9010041115 9010041125 9010041320 9010041444 REAGENT BLANK 

RW-13 STRIPPER INF. STRIPPER EFF. G-BR-17 G-BR-15 

Date Sampled 10/04/90 10/04/90 10/04/90 10/04/90 10/04/90 

Date Received 10/05/90 10/05/90 10/05/90 10/05/90 10/05/90 

Matrix water water water water water ; water;!!;!!!!;!:; 
13 14 15 16 17 i t i f i i l l l i i i i i l 

Aromatics by SW8020 

Prepared 

Analyzed 10/18/90 10/18/90 10/18/90 10/18/90 10/18/90 10/18/90 

Analyst WKW WKW WKW WKW WKW WKW 

File ID EB10187 EB10188 EB10189 EB101810 EB101811 RB10181 

Blank ID RB10181 RB10181 RB10181 RB10181 RB10181 

Instrument B B 8 B B B 
Report as received received received received received received 



Appendix A 

Comments, Notes and Definitions 



-Giant Refining Company 

Radian Work Order: SO-10-043 
IL 

Report Comments and Narrative Page: A-1 

The "X" flag indicates that the presence of the analyte was not confirmed after 

analysis on a second column. 

The "G" flag indicates an estimated value due to significant difference between 

the quantitation of the primary and secondary columns. The concentrations 

determined on the secondary column for analytes with "G" flags are as follows: 

9010041010 RW-6 1,4-Dichlorobenzene = 6.4 ug/L EPA Method 8020 

Xylenes 16 ug/L 

9010041028 RW-3 1,4-Dichlorobenzene = 63 ug/L EPA Method 8020 

9010041115 STRIPPER-INF 1,4-Dichlorobenzene = 28 ug/L EPA Method 8020 

Toluene 11 ug/L 

9010041125 STRIPPER-EFF 1,3-Dichlorobenzene 

Toluene 

Xylenes 

6.1 ug/L EPA Method 8020 

14 ug/L 

15 ug/L 

The "Y" flag indicates that the two analytes, Dibromochloromethane and 

trans-1,3-Dichloropropene, co-elute on the primary column. Neither 

compound was confirmed on the secondary column, thus, half of the concentration 

found was reported for each analyte. 

m m 



R A D I A N 
C O R P O R A T I O N 

Notes and Definitions Page: A-2 
i • • 

V Giant Refining Company 

Radian work Order: SO-10-043 

3 ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection limit. 

EXPLANATION 

Uncertainty of the anatysis will increase as the method detection 

limit is approached. These results should be considered approximate. 

C ORGANIC CLP 

pesticides require that single component results > 10ng/uL in the 

final extract be confirmed by GC/MS. 

OTHER ORGANIC METHODS 

This analysis has been confirmed on a second column or by GC/MS. 

EXPLANATION 

Most methods of analysis by gas chromatography recommend reanalysis on 

a second column of dissimilar phase to resolve compounds of interest 

from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 

Indicates an estimated GC value due to interferences. 

ND ALL METHODS EXCEPT CLP 

This flag is used to denote analytes which are not detected at or 

above the specified detection limit. 

EXPLANATION 

The value to the right of the < symbol is the method specified 

detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 

This is a general purpose flag for those situations not covered by the 

standard flags. The specific definition of this flag is described in 

the Comments Summary and/or in the case narrative. 

Y ALL METHODS EXCEPT INORGANIC CLP 

This is a general purpose flag to be used after the X flag. 



R A D I A N 
C O R P O R A T I O N Notes and Definitions Page: A-3 

G i ant Ref i ni ng Company 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l meet 

EPA method and QC specifications. 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 

quantitation specified by EPA for a method. Radian staff regularly assess their 

laboratories' method detection limits to verify that they meet or are lower than those 

specified by EPA. Detection limits which are higher than method limits are based 

on experimental values at the 99% confidence level. The detection limits for EPA CLP 

(Contract Laboratory Program) methods are CRQLs (contract required quantitation 

limits) for organics and CRDLs (contract required detection limits) for inorganics. 

Note, the detection limit may vary from that specified by EPA based on sample 

size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 

standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 

A factor is required to calculate sample specific detection limits based on alternate 

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 

digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 l i t e r of water will result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil, water, air, o i l , or solid 

waste. 

Radian Work Order - The unique Radian identification code assigned to the samples reported in 

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per bi11 ion);Iiquids/water 

ug/kg 

ug/M3 

mg/L 

mg/kg 

% 

micrograms per kilogram (parts per biI lion); soils/solids 

micrograms per cubic meter; air samples 

mi 11igrams per I iter (parts per mi 11 ion);liquids/water 

mi 11igrams per kilogram (parts per mi Ilion);soiIs/sol ids 

percent; usua11y used for percent recovery of QC standards 

conductance unit; microSiemans/centimeter 

mi 11iI i ters per hour; rate of settlement of matter in water 

turbidity unit; nephelometric turbidity unit 

color unit; equal to 1 mg/L of chloroplatinate salt 

uS/cm 
mL/hr 

NTU 

CU 



C O R P O R A T I O N 
Radian Work Order 90-10-120 

Analytical Report 

12/17/90 

Giant Refining Co. 

Giant Refining Co. 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

I 

Customer Work Identification Giant Refinery 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

8501 Mo-Pac Boulevard 

P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: WLBROWN 
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Giant Refining Co. 

Radian Work Order: 90-10-120 

Analytical Data Summary Page: 2 

Method:SW8310 PAHs by HPLC (1) 

List:8310 Method analytes 

Sample ID: 

Factor: 

Results in: 

Matrix: 

901004945 RW-4 

4.8 

ug/L 

01A 

water 

9010041010 RW-

-6 

4.9 

ug/L 

02A 

water 

9010041028 RW-

-3 

4.8 

ug/L 

03A 

water 

Reagent Blank 

ug/L 

04A 

water 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo(a,h)anthracene 

Fluoranthene 

Fluorene 

IndenoO ,2,3-cd)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate Recovery(%) 

Terphenyl-d14 

Control Limits: 24 to 146 

Result Det. Limit 

ND 8.6 

ND 11 

ND 3*2 

ND 0,062 

ND 0.11 

ND 0.0fi6 

ND 0.36 

ND 0,082 

ND 0.72 

ND 0,14 

ND 1.0 

3.2 a 1,0 

ND 0.21 

ND 8. 6 
5.5 3 3.1 

ND 1,3 

168 Q 

Result Det. Limit 

ND 8.8 

ND I t 

NO 3,2 

ND 0,064 

ND 0.11 

ND 0,088 

ND 0.37 

ND 0,083 

ND 0.74 

ND 0,15 

ND 1.0 

ND 1,0 

ND 0.21 

ND 8,8 

ND 3.1 

ND 1,3 

177 Q 

Result Det. Limit 

ND 8.6 

ND 11 

NO 3.2 

0.15 3 0.062 

ND 0.11 

ND 0.086 

ND 0.36 

ND 0.082 

ND 0.72 

ND 0,14 

5.4 1.0 

6.8 1.0 

ND 0,21 

57 8,6 

45 3.1 

1.4 a Wi 

193 Q 

Result Det. Limit 

ND 1.8 

ND 2.3 

ND 0.66 

ND 0.013 

ND 0.023 

ND 0,018 

ND 0.076 

ND 0,01? 

ND 0.15 

ND 0.030 

ND 0.21 

ND 0,21 

ND 0.043 • 

ND 1.8 

ND 0.64 

ND 0.27 

107 

ND Not detected at specified detection limit 

Q Outside control limits 

a Est. result less that 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



Giant Refining Co. 
Radian Work Order: 90-10-120 

Sample History Page:3 

Sample Identifications and Dates 

Sample ID 901004945 RW-4 9010041010 RW- 9010041028 RW- Reagent Blank 

-6 -3 

Date Sampled 10/04/90 10/04/90 10/04/90 
Date Received 10/09/90 10/09/90 10/09/90 10/09/90 
Matrix water water water water 

01 02 03 04 

SW8310 PAHs by HPLC 

Prepared 10/11/90 10/11/90 10/11/90 10/12/90 

Analyzed 11/18/90 11/18/90 11/19/90 11/18/90 
Analyst TLS TLS TLS TLS 

File ID B&C11187 B&C11188 B&C11189 B&C11183 
Blank ID B&C11183 B&C11183 B&C11183 B&C11183 
Instrument HPLC2 HPLC2 HPLC2 HPLC2 
Report as received received received received 

••mii!ii! Ml 
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Comments, Notes and Def 



M\ f M I O N Notes and Definitions Page: A-2 

Giant Refining Co. 

Radian Work Order: 90-10-120 

S ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection li m i t . 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

ND ALL METHODS EXCEPT CLP 

This flag is used to denote analytes which are not detected at or 

above the specified detection limit. 

EXPLANATION 

The value to the right of the < symbol is the method specified 

detection limit for the analyte. 

Q ALL METHODS EXCEPT CLP 

This quality control standard is outside method or laboratory spec­

ified control limits. 

EXPLANATION 

This flag is applied to matrix spike, analytical QC spike, and 

surrogate recoveries; and to RPD(relative percent difference) 

values for duplicate analyses and matrix spike/matrix spike 

duplicate result. 



Notes and Definitions Page: A-3 

Giant Refining Co. 

Radian Work Order: 90-10-120 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l meet 

EPA method and QC specifications. 

Compound - See Analyte. 

Detection Limit - The method specified detection limit , which is the lower limit of 

quantitation specified by EPA for a method. Radian staff regularly assess their 

laboratories' method detection limits to verify that they meet or are lower than those 

specified by EPA. Detection limits which are higher than method limits are based 

on experimental values at the 99% confidence level. The detection limits for EPA CLP 

(Contract Laboratory Program) methods are CRQLs (contract required quantitation 

limits) for organics and CRDLs (contract required detection limits) for inorganics. 

Note, the detection limit may vary from that specified by EPA based on sample 

size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 

standard methods for analysis of environmental samples. Radian wi l l perform its 

analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 

A factor is required to calculate sample specific detection limits based on alternate 

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 

digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil, water, air, o i l , or solid 

waste. 

Radian Work Order - The unique Radian identification code assigned to the samples reported in 

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per billion);liquids/water 

ug/kg micrograms per kilogram (parts per bi11 ion); soiIs/sol ids 

ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 

percent; usually used for percent recovery of QC standards 

uS/cm conductance unit; microSiemans/centimeter 

mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chloroplatinate salt 



R A D I A N 
C O R P O R A T I O N Radian Work Order SO-11-025 

Analytical Report 

12/12/90 

Giant Refining Company 

Giant Refining Company 

606 E. Highway 64 

Farmington, NM87401 

Tim Kinney 

Customer:Work Identification service station 9003-39 
Purchase Order Number RFE-9834 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: RRMAY 

Contents: 
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3 

2 
Analyticali Data Summary 

Sample History 

Comments Summary 

Notes and Definitions™ 



R A D I A N 
c o n p o P A T i o w Analyt ical Data Summary Page: 2 

Giant Refining Company 

Radian Work Order: SO-11-025 

Method:Halocarbons by SW8010 (1) 
List:Table 3 analyte l i s t 

Sample ID: 901105950 9011051002 REAGENT BLANK REAGENT BLANK 

STFil PF̂Efi": I !̂!:!;!! STRIPPER EFF. 

l^ullllllllllllp:!;! l||I;l|lll;;||||| I l l lP l l l l i 
Results in: ug/L ug/L ug/L ll::';'U|/y|I|:||l 

01A 02A 03A :!ii;;::-03||||| 
Matrix: water water water water 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-ChloroethyIvinyl ether 

Chloroform 

Chloromethane 

D i bromoch I oromet hane 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- D i ch Iorobenzene 

1.1- Dichloroethane 

1.2- Dichloroethane 

1.1- Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1.2- Dichloropropane 

cis-1,3-Dichloropropene 

t rans -1,3-D i ch I oropropene 

Methylene chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Result Det. 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.66 ca 

ND 

ND 

ND 

ND 

ND 

ND 

o.3i ca 
ND 

ND 

ND 

ND 

ND 

Limit 

10 

llll 
2 

12 
25 
52 
50 

l l l l 
30 

111 
50 

32 
24 

llll 
llll 
20 

llll 
20 

llll 
111 
34 111 
15 

III! 
20 
fill 
III 
20 

llll 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.34 xa 

ND 

Det. Limit 

0.10 

0.50 

1.2 

0,12 

0.25 

0.52 

0.50 

0,10 

0.30 

0,20 

0.50 

0.32 

0.24 

0.50 

0,10 

0.20 

0.20 

0,20 

0.10 

0,20 

0.34 

0,40 

0.15 

0,10 

0.20 

0,20 

0.20 

0,20 ' 

0.20 1 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

0.10 

0.50 

1,2 

0.12 

0.25 

0.52 

0.50 

0,10 

0,30 

0.20 

0.50 

0,32 

0,24 

0.50 

0,10 

0,20 

0.20 

0.20 

0,10 

0,20 

0,34 

0.40 

0.15 

0.10 

0.20 

0.20 

0.20 

0.20 

0.20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

0.10 

O.SO 

1.2 

0.12 

0.25 

0,52 

0.50 

0.10 

0.30 

0,20 

0.50 

0.32 

0.24 

0.50 

0.10 

0.20 

0.20 

0,20 

0.10 

0.20 

D.34 

0,40 

0.15 

0.10 

0.20 

0,20 

0.20 

0.20 

0.20 

ND Not detected at specified detection limit C Confirmed on second column or by GC/MS 

a Est. result less that 5 times detection limit X See definition in report narrative 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report; 



C O R P O R A T I O I 

Giant Refining Company 
Radian Work Order: SO-11-025 

Analytical Data Summary Page: 3 

Method:Halocarbons by SW8010 <1) 
List:Table 3 analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

!:;?pi::ip5?5p!|ii; 
:|:S:TR|pp||l̂ || 
s1;::!:||ll|l|lllll 
ug/L 
01A 
water 

9011051002 
STRIPPER EFF. 

I l l l l l l l l l l l ; 
ug/L 

02A 

water 

REAGENT BLANK 

lljlll|lil||:' : ::: 
ug/L 
03A 
water 

REAGENT BLANK 

ug/L 
03B 
water 

Surrogate Recoverv(%) 
1-Bromo-4-fluorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

127 

Result Det. Limit 

132 

Result Det. Limit 

129 

Result Det. Limit 

133 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

•Mi l ium HI 



C O R R O R A T I O I 

Giant Refining Company 

Radian Work Order: SO-11-025 

Analytical Data Summary Page: 4 

Method:Aromaties by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

901105950 
STRIPPER INF. 

1 

ug/L 
OAA 

water 

9011051002 

STRIPPER EFF. 

ug/L 
05A 

water 

REAGENT BLANK 

! r ! | l l l l l | | i 
ug/L 
06A 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recoverv(%) 
1 -B romo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

5.2 C 0.20 

ND 0.20 

ND 0.40 

ND 0.40 

2.3 C 0.30 

0.42 G3 0,20 

0.25 ca 0.20 

1.7 C 0.20 

119 

Result Det. Limit 

ND 0.20 

ND 0.20 

ND 0.40 

ND 0.40 

ND 0.30 

ND 0.20 

0.29 Xa 0.20 

0.48 ca 0.20 

128 

Result Det. Limit 

ND 0.20 

ND 0.20 

ND 0.40 

ND 0,40 

ND 0.30 

ND 0.20 

ND 0.20 

ND 0.20 

129 

C Confirmed on second column or by GC/MS 

G Indicates an estimated GC value due to interferences, 

X See definition in report narrative 

ND Not detected at specif ied detection Iimit 

a Est. result less that 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report; 

HI 



C O W P O W A T I O M Sample History Page:5 

Giant Refining Company 
Radian Work Order: SO-11-025 

Sample dentifications and Dates 

Sample 10 901105950 9011051002 REAGENT BLANK 901105950 9011051002 REAGENT BLANK 

STRIPPER IN STRIPPER EFF. STRIPPER INF .STRIPPER EFF. 

Date Sampled 11/05/90 11/05/90 11/05/90 11/05/90 

Date Received 11/06/90 11/06/90 11/06/90 11/06/90 11/06/90 11/06/90 

Matrix water !!!g!wa ter.: •;, water water water water 

01 03 04 05 06 

Halocarbons by SW8010 

Prepared 

Analyzed 11/12/90 11/11/90 11/12/90 

Analyst WKW WKW WKW 

File ID E111213 A11119 E11121 

Blank ID E11121 A11111 

Instrument 2 B 2 

Report as received received received 

Halocarbons by SW8010 
Prepared 

Analyzed 11/11/90 

Analyst WKW 

File ID Al 1111 

- Blank ID 

Instrument B 

Report as received 

Aromatics by SU8020 

Prepared 

Analyzed 11/11/90 11/11/90 11/11/90 

Analyst WKW WKW WKW 

File ID Bl 1118 B11119 811111 

Blank ID B11111 B11111 

Instrument B B B 

Report as received received received 

•nniHiiii 



Appendix A 

Comments, Notes and Defi 



Page: A-1 C O R P O R A T I O N Report Comments and Narrative 

Giant Refining Company 

Radian Work Order: SO-11-025 

The "X" flag indicates that the presence of the analyte was not confirmed after 

analysis on a second column. 

The "G" flag indicates an estimated value due to a significant difference in 
quantitation between the primary and secondary columns. The concentrations 
determined on the secondary column for analytes with "G" flags are as follows: 

901105950 Ethylbenzene 0.98 ug/L EPA Method 8020 

V, 



C O R P O R A T I O N 

Notes and Definitions 

Giant Refining Company 
Radian Work Order: SO-11-025 

Page: A-2 

S) ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection limit. 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

C ORGANIC CLP 

pesticides require that single component results > 10ng/uL in the 

final extract be confirmed by GC/MS. 

OTHER ORGANIC METHODS 

This analysis has been confirmed on a second column or by GC/MS. 

EXPLANATION 

Most methods of analysis by gas chromatography recommend reanalysis on 

a second column of dissimilar phase to resolve compounds of interest 

from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 

Indicates an estimated GC value due to interferences. 

ND ALL METHODS EXCEPT CLP 

This flag is used to denote analytes which are not detected at or 

above the specified detection limit. 

EXPLANATION 

The value to the right of the < symbol is the method specified 

detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 

This is a general purpose flag for those situations not covered by the 

standard flags. The specific definition of this flag is described in 

the Comments Summary and/or in the case narrative. 



C O R P O R A T I O N Notes and Definitions Page: A-3 

F 
Giant Refining Company 

Radian Work Order: SO-11-025 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be anatyzed. The analysis w i l l meet 

EPA method and QC specifications. 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 

quantitation specified by EPA for a method. Radian staff regularly assess their 

laboratories' method detection limits to verify that they meet or are lower than those 

specified by EPA. Detection limits which are higher than method limits are based 

on experimental values at the 99% confidence level. The detection limits for EPA CLP 

(Contract Laboratory Program) methods are CRQLs (contract required quantitation 

limits) for organics and CRDLs (contract required detection limits) for inorganics. 

Note, the detection limit may vary from that specified by EPA based on sample 

size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 

standard methods for analysis of environmental samples. Radian wi l l perform i t s 

analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection timits are based on analysis of clean water samples. 

A factor is required to calculate sample specific detection limits based on alternate 

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 

digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil, water, air, o i l , or solid 

waste. 

Radian Work Order - The unique Radian identification code assigned to the samples reported in 

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per bi11 ion);Iiquids/water 

ug/kg micrograms per kilogram (parts per b i l l i o n ) ; soils/solids 

ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 

X percent; usually used for percent recovery of QC standards 

uS/cm conductance unit; microSiemans/centimeter 

mL/hr mi 11iI iters per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chloroplatinate salt 



Radian Work Order 90-10-151 

Analytical Report 
01/17/91 

Giant Refining Co. 

Giant Refining Co. 

606 E. Highway 64 

Farmington^ NM 87401 

Tim Kinney 

Customer Work Identification Giant Refinery 

Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 
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Radian Analytical Services 
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512/454-4797 

Client Services Coordinator: WLBROWN 
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C O R P O R A T I O N Analyt ical Data Summary Page: 2 

Giant Refining Co. 
Radian Work Order: 90-10-151 

Method:SW8310 PAHs by HPLC (1) 

List:8310 Method analytes 

Sample ID: 9010081035 GB­ 9010081135 GB­ Reagent Blank 
R-31 R-33 

Factor: 1 100 1 
Results in: ug/L ug/L ug/L 

01A 02A 03A 
Matrix: water water water 

Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene ND 1.8 ND 180 ND 1.8 
Acenaphthylene ND 2,3 35 2,3 ND 2.3 
Anthracene ND 0.66 72 a 66 ND 0.66 
Benzo(a)anthracene ND 0,013 5.0 a 1.3 ND 0.013 
Benzo(a)pyrene ND 0.023 ND 1.2 ND 0.023 
Benzo(b)fluoranthene ND 0.018 1.5 a 0.90 ND 0.018 
Benzo(g,h,i)perylene ND 0.076 ND 3.8 ND 0.076 
Benzo(k)fluoranthene ND 0.017 ND 0.85 ND 0,017 
Chrysene ND 0.15 ND 7.5 ND i l l ! 
Dibenzo(a,h)anthracene ND 0.030 ND 1.5 ND 0.030 
Fluoranthene ND 0.21 240 21 ND 0.21 
Fluorene ND 0.21 280 10 ND 0.21 
IndenoO ,2,3-cd)pyrene ND 0.043 ND 0.043 ND 0.043 
Naphthalene ND 1.8 8.3 a 1.8 ND 1.8 
Phenanthrene ND 0.64 640 64 ND 0.64 
Pyrene ND 0,27 ND 27 ND 0.27 

Surrogate Recoverv(%) 

Terphenyl-d14 130 NC 107 
Control Limits: 24 to 146 

ND Not detected at specified detection limit a Est. result less that 5 times detection limit 
NC Not calculated 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



C O R P O R A T I O N Analyt ica l Data Summary Page: 3 

Giant Refining Co. 
Radian Work Order: 90-10-151 

Method:SW8310 PAHs by HPLC (1) 

List:Matrix Spike Analyte List 

Sample ID: Recovery Check Recovery Chec-

k Dup 

Factor: l l l l l l i S 
Results in: X recvry X recvry 

04A 

Matrix: water water 

Result Det. Limit Result Det. Limit 

Acenaphthene 56 55 

Acenaphthylene 73 70 

Anthracene 75 69 

BenzoC k)fluoranthene 110 102 

Dibenzo(a,h)anthracene 86 78 

Fluorene 75 73 

Naphthalene 76 119 

Phenanthrene 61 lllllll 65 

Surroqate Recovery(%) 

Terphenyl-d14 157 Q 159 Q 

Control Limits: 24 to 146 

Q Outside control limits 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



C O R P O R A T I O N Sample History Page:4 

Giant Refining Co. 

Radian Work Order: 90-10-151 

Sample Identifications and Dates 

Sample ID 9010081035 GB- 9010081135 GB- Reagent BlankRecovery Check Recovery Chec-

R-31 R-33 k Dup 

Date Sampled 10/08/90 10/08/90 

Date Received 10/11/90 10/11/90 10/11/90 10/11/90 10/11/90 

Matrix water water water water water 

01 02 03 04 05 

SW8310 PAHs by HPLC 

Prepared 10/12/90 10/12/90 10/12/90 
Analyzed 11/19/90 01/13/91 11/18/90 
Analyst TLS TLS TLS 

File ID B&C111816 B&C011310 B&C11183 

Blank ID B&C11183 B&C11183 B&C11183 

Instrument HPLC2 HPLC2 HPLC2 
Report as received received received 

SW8310 PAHs by HPLC 

Prepared 10/11/90 10/11/90 
Analyzed 11/18/90 11/18/90 
Analyst TLS TLS 

File ID B&C11185 B&C11186 

Blank ID B&C11183 B&C11183 

-— Instrument HPLC2 HPLC2 

Report as received received 



Appendix A 

Comments, Notes and Definitions 



C O R P O R A T I O N Notes and Def in i t ions Page: A-2 

Giant Refining Co. 

Radian Work Order: 90-10-151 

3 ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection limit. 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

NC ALL METHODS EXCEPT CLP 

The relative percent difference (RPD)and spike recovery are not 

calculated when a result value is less than five times the detection 

limit or obvious matrix interferences are present or a surrogate 

concentration is not calculated due to dilution. 

EXPLANATION 

See a definition for data near the detection limit. A spike recovery 

is not calculated when the sample result is greater than four times 

the spike added concentration because the spike added concentration is 

insignificant. Surrogate recoveries are not calculated due to dilution 

to allow analyte quantitation. 

ND ALL METHODS EXCEPT CLP 

This flag is used to denote analytes which are not detected at or 

above the specified detection limit. 

EXPLANATION 

The value to the right of the < symbol is the method specified 

detection limit for the analyte. 

Q ALL METHODS EXCEPT CLP 

This quality control standard is outside method or laboratory spec­

ified control limits. 

EXPLANATION 

This flag is applied to matrix spike, analytical QC spike, and 

surrogate recoveries; and to RPDCrelative percent difference) 

values for duplicate analyses and matrix spike/matrix spike 

duplicate result. 



C O R P O R A T I O N Notes and Definitions Page: A-3 

Giant Refining Co. 

Radian Work Order: 90-10-151 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l meet 

EPA method and QC specifications. 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 

quantitation specified by EPA for a method. Radian staff regularly assess their 

laboratories' method detection limits to verify that they meet or are lower than those 

specified by EPA. Detection limits which are higher than method limits are based 

on experimental values at the 99% confidence level. The detection limits for EPA CLP 

(Contract Laboratory Program) methods are CRQLs (contract required quantitation 

limits) for organics and CRDLs (contract required detection limits) for inorganics. 

Note, the detection limit may vary from that specified by EPA based on sample 

size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 

standard methods for analysis of environmental samples. Radian wi l l perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 

A factor is required to calculate sample specific detection limits based on alternate 

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 

digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil , water, air, o i l , or solid 

waste. 

Radian Work Order - The unique Radian identification code assigned to the samples reported in 

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per bi I lion);Iiquids/water 
ug/kg 

ug/M3 

mg/L 

mg/kg 

% 

micrograms per kilogram (parts per b i l l i o n ) ; soils/solids: 

micrograms per cubic meter; air samples 

milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 

percent; usually used for percent recovery of QC standards 

conductance unit; microsiemans/centimeter 

mi 11iIiters per hour; rate of settlement of matter in water 

turbidity unit; nephelometric turbidity unit 

color unit; equal to 1 mg/L of chloroplatinate salt 

uS/cm 

mL/hr 
NTU 

CU 

•MMIIMIIII 



FEB 6 1991 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

iml 
InterlTlountairt 

Laboratories, Inc. 
October 31, 1990 

Giant Bloomfield Refinery 
POB 256 
Farmington, NM 87499 

Tim Kinney, 

During a recent r o u t i n e l a b o r a t o r y check we discovered i s o l a t e d i n c i ­
dents of a m i s c a l c u l a t i o n i n v o l v i n g e l e c t r i c a l c o n d u c t i v i t y . Two of 
your samples, l i s t e d below, were reported w i t h i n c o r r e c t e l e c t r i c a l 
c o n d u c t i v i t i e s . I s i n c e r e l y apologise f o r t h i s inconvenience. Please 
contact me at 326-4737 i f I can be of any assistance. 

C l i e n t : Giant Refinery Date received: 
Date c o l l e c t e d : 

09/05/90 
09/05/90 

E l e c t r i c a l c o n d u c t i v i t y , umhos/cm. 

Lab #: Sample s i t e : 
F4904 S t r i p p e r e f f l u e n t 
F4905 S t r i p p e r i n f l u e n t 

Sample ID: 
9009051004 
9009050957 

Previous 
r e s u l t : 

3760 
3760 

Recalculated 
r e s u l t : 

4830 
4830 

Sincerely, 

C. Neal Schaeffer 
Senior chemist 



Inteffnountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

Giant Refinery 
9009050957 
S t r i p p e r i n f l u e n t 
F4905 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/13/90 

09/05/90 
09/05/90 

Lab pH (s.u. ) 7 .38 
Lab c o n d u c t i v i t y , umhos/cm 4830 
Lab r e s i s t i v i t y , ohm-m 2.07 
Tota l dissolved s o l i d s (180), mg/l.. 3290 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3160 
Tota l a l k a l i n i t y as CaC03, mg/l 316 
Tota l a c i d i t y as CaC03, mg/l 0 
Total hardness as CaC03, mg/l 1080 
Sodium absorption r a t i o 8.61 

mg/l meq/1 
Bicarbonate as HC03 386 6.33 
Carbonate as C03 0 0 
Chloride 624 17.6 
Sul f a t e 1340 27.8 
Calcium 241 12 
Magnesium 117 9.66 
Potassium 3.15 0.08 
Sodium 652 28.3 
Major cations 50.1 
Major anions 51.8 
Cation/anion d i f f e r e n c e 0.02 

C. Neal Schaeffer 
Lab D i r e c t o r 



iml 2506 West Main Street 
Inter-mountain Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

CLIENT: Giant Refinery-
ID: 9009051004 

SITE: S t r i p p e r e f f l u e n t 
LAB NO: F4904 

DATE REPORTED: 09/13/90 

DATE RECEIVED: 
DATE COLLECTED 

09/05/90 
09/05/90 

Lab pH (s.u.) 8.16 
Lab c o n d u c t i v i t y , umhos/cm 4830 
Lab r e s i s t i v i t y , ohm-m 2.07 
Tota l dissolved s o l i d s (180), mg/l.. 3290 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3180 
Tota l a l k a l i n i t y as CaC03, mg/l 280 
Tota l a c i d i t y as CaC03 , mg/l 0 
Tot a l hardness as CaC03, mg/l 1010 
Sodium absorption r a t i o 9.34 

mg/l meq/1 
Bicarbonate as HC03 342 5.61 
Carbonate as C03 0 0 
Chloride 619 17.5 
Sul f a t e 1320 27.5 
Calcium 357 17.8 
Magnesium 28.8 2.36 
Potassium 3.35 0.09 
Sodium 682 29.6 
Major cations 49.9 
Major anions 50.6 
Cation/anion d i f f e r e n c e 0.01 

C. Neal Schaeffer 
Lab D i r e c t o r 



C O R P O R A T I O N Radian Work Order SO-08-228 

Analytical Report 

10/16/90 

Giant Refining Company 

Giant Refining Company 

606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery Remediation 9834 

Purchase Order Number RFE-9834 

Contents: 

Analytical Data Summary 

Sample History 

Comments Summary 

Notes and Definitions 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: RRMAY 



esfUPinN 
C O R P O R A T I O N 

Analytical Data Summary Page 

Giant Refining Company 

adian Work Order: SO-08-228 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9008211514 

STRIPPER INF 

1 

ug/L 

01A 

water 

9008211524 

STRIPPER EF FL: 

1 

ug/L 

03A 

water 

REAGENT BLANK 

1 

ug/L 

05A 

water 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 
2-Chloroethylvinylether 

Chloroform 

Chloromethane 

D i bromochloromethane 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

1.1- Dichloroethane 

1.2- Dichloroethane 

1.1- Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1.2- Dichloropropane 

c i s-1,3 -D i chIoropropene 

t rans-1,3-D i chIoropropene 

Methylene chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Result Det 

1.4 X 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.68 xa 

1.1 C 

ND 

0.43 xa 

ND 

ND 

ND 

ND 

ND 

ND 

0.32 xa 

0.20 xa 

ND 

ND 

ND 

ND 

Limit 

0.10 

0,50 

1.2 

0.12 

0.25 

0,52 

0.50 

0,10 

0.30 

0.20 

0.50 

0,32 

0.24 

0,50 

0.10 

0.20 

0.20 

0,20 

0.10 

0.20 

0.34 

0.40 

0.15 

0.10 

0.20 

0,20 

0.20 

0,20 

0.20 

Result Det. Limit 

0.27 xa 0.10 

ND 

ND 

ND 

ND 

ND 

ND 

0.18 xa 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.48 xa 

ND 

ND 

0.50 

1.2 

0.12 

0 25 

0.52 

0 50 

0.10 

0.30 

0.20 

0.50 

0 32 

0.24 

0,50 

0.10 

0.20 

0.20 

0.20 

0.10 

0.20 

0 34 

0.40 

0.15 

0.10 

0.20 

0.20 

_ 0.20 

0.20 

0 20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

0.10 

0.50 

1.2 

0,12 
0.25 

0.52 

0.50 

0.10 

0.30 

0,20 
0.50 

0,32 
0.24 
0.50 

0,10 

0,20 
0.20 

0.20 

0,10 

0,20 

0.34 
0.40 

0.15 

0,10 

0.20 

0,20 

0.20 

0,20 

0.20 

X See definition in report narrative 
a Est. result less that 5 times detection limit 

ND Not detected at specified detection limit 

C Confirmed on second column or by GC/MS 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



ISJIDlMLfi 
C O R P O R A T I O N Analytical Data Summary Page: 3 

Giant Refining Company 
adian Work Order: SO-08-228 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 
Sample ID: 9008211514 9008211524 REAGENT BLANK 

STRIPPER INF STRIPPER EFFL. 
Factor: 1 M 1 

Results in: ug/L ug/L ug/L BBttt§($B£k3^ 
03A |l.^05Av^:^^ 

Matrix: water water wa ter : 

Surrogate Recovery(%) 
1-Bromo-4-fluorobenzene 
Control Limits: 40 to 140 

Resutt Det. Limit 

121 

Result Det. Limit 

107 

Result Det. Limit 

123 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

\ 



C O R P O R A T I O N Analytical Data Summary Page: 4 

Giant Refining Company 
adian Work Order: SO-08-228 

Hethod:Aromatics by SW8020 (1) 
List:Comp t ete ana t yte l i s t 

Sample ID: 9008211514 9008211524 REAGENT BLANK 
STRIPPER INF STRIPPER EFFL. 

Factor: 1 1 
Results in: ug/L ug/L ug/L 

02A 04A 06A 
Matrix: water water water 

Result Det. Limit Result Det. Limit Result Det. Limit 

Benzene ND 0*20 ND 0.20 ND 0.20 
Chlorobenzene NO 0,20 ND 0.20 ND 0.20 

1,2-Dichlorobenzene ND 0.40 ND 0.40 ND 0.40 

1,3-Dichlorobenzene ND 0.40 ND 0.40 ND 0,40 
1,4-Dichlorobenzene ND 0.30 ND 0.30 ND 0.30 
Ethylbenzene ND 0,20 0.20 xa 0,20 ND 0.20 
Toluene ND 0.20 0.32 X3 0.20 ND 0.20 

Xylenes (total) 0.81 G3 0.20 0.44 xa 0.20 ND 0.20 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 91 91 58 

| - Control Limits: 40 to 140 

ND Not detected at specified detection limit G Indicates an estimated GC value due to interferences. 

3 Est. result less that 5 times detection limit X See definition in report narrative 

(1) For a de ta iled description of:flags and technical terms in this report refer to Appendix A in this', report.;;::: 



Sample History Page:5 

Giant Refining Company 

adian Work Order: SO-08-228 

Sample Identifications and Dates 

9008211514 9008211514 9008211524 9008211524 REAGENT BLANK REAGENT BLANK 

STRIPPER INFSTRIPPER INF STRIPPER EFFL. STRIPPER EFFL 

Date Sampled 08/21/90 08/21/90 08/21/90 08/21/90 

Date Received 08/22/90 08/22/90 08/22/90 08/22/90 08/22/90 08/22/90 

Matrix water water water water water water v'::ppp#:;
:.:: 

01 02 03 04 05 

Halocarbons by SW8010 

Prepared 

Analyzed 08/29/90 08/30/90 08/29/90 

Analyst MG MG MG 

File ID DB082917 DB082918 QB08291 

Blank ID QB08291 QB08291 

Instrument B B B 

Report as received received received 

Aromatics by SW8020 
Prepared 

Analyzed 08/25/90 08/25/90 08/25/90 

Analyst BSJ BSJ BSJ 

File ID E5082521 E5082522 R508251 

V_ Blank ID R508251 R508251 

Instrument 5 5 5 

Report as received received received 



Appendix A 

Comments, Notes and Definitions 



Report Comments and Narrative Page: A-1 

Giant Refining Company 
adian Work Order: SO-08-228 

The X flag means that the presence of this analyte was not confirmed aftei 

analysis on a second column. 

VOA samples run shortly after midnight are associated with the blank from 

previous day within the 24hr period. 

Xylenes (Total) was reported as an estimated value in 8020 sample 9008211514 

STIPPER INF. The value obtained on the confirmation column was 3.4 ug/L. 



RJUOIMBI 
Notes and Definitions Page: A-2 

ipt;::;:^^ 
y iant Refining Company 
[Radian Work Order: SO-08-228 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 

detection limit. 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 

pesticides require that single component results > 10ng/uL in the 

final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 

This analysis has been confirmed on a second column or by GC/MS. 

EXPLANATION 

Most methods of analysis by gas chromatography recommend reanalysis on 

a second column of dissimilar phase to resolve compounds of interest 

from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 

Indicates an estimated GC value due to interferences. 

ND ALL METHODS EXCEPT CLP 

This flag is used to denote analytes which are not detected at or 

above the specified detection limit. 

EXPLANATION 

The value to the right of the < symbol is the method specified 

detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 

This is a general purpose flag for those situations not covered by the 

standard flags. The specific definition of this flag is described in 

the Comments Summary and/or in the case narrative. 

IHH1I 



M 
I O N Notes and Definitions Page: A-3 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l meet 

EPA method and QC specifications. 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 

quantitation specified by EPA for a method. Radian staff regularly assess their 

laboratories' method detection limits to verify that they meet or are lower than those 

specified by EPA. Detection limits which are higher than method limits are based 

on experimental values at the 99% confidence level. The detection limits for EPA CLP 

(Contract Laboratory Program) methods are CRQLs (contract required quantitation 

limits) for organics and CRDLs (contract required detection limits) for inorganics. 

Note, the detection limit may vary from that specified by EPA based on sample 

size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 

standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 

A factor is required to calculate sample specific detection limits based on alternate 

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 

digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil, water, air, o i l , or solid 

waste. 

Radian Work Order - The unique Radian identification code assigned to the samples reported in 

the analytical summary. 

Units - ug/L micrograms per I i ter (parts per b i l l ion);Iiquids/water 

uS/cm 

mL/hr 

ug/kg 

ug/M3 

mg/L 
mg/kg 

X 

CU 

NTU 

micrograms per kilogram (parts per bi11 ion); soils/sol ids 

micrograms per cubic meter; air samples 

milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

mi 11igrams: per kilogram (parts per mi 11ion);soiIs/sol ids 

percent; usually used for percent recovery of QC standards 

conductance unit; microSiemans/centimeter 

m i l l i l i t e r s per hour; rate of settlement of matter in water 

turbidity unit; nephelometric turbidity unit 

color unit; equal to 1 mg/L of chloroplatinate salt 



Radian Work Order 90-09-163 

Analytical Report 

^ 10/02/90 

Giant Refining Co. 

Giant Refining Co. 

606 E. Highway 64 

Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery Remediation 9834 

Purchase Order Number 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

8501 Mo-Pac Boulevard 

P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: LWKELLY 

Cert 
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Giant Refining Co. 

Radian Work Order: 90-09-163 

Analytical Data Summary Page: 2 

Method:Vol. aromatics by SW8020 (1) 

List:SW8020 

Sample ID: 9009041152 

RW-1 

Factor: 1 

Results in: ug/L 

01A 

Matrix: water 

9009041202 

RW-2 

1 

ug/L 

02A 

water 

9009041215 

RW-3 

10 

ug/L 

03A 

water 

9009041229 

RW-4 

10 

ug/L 

04A 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Total xylenes 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

Control Limits: 76 to 140 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

94 

Det. Limit 

0.20 

0.20 
0.40 
0,40 
0.30 
0.20 
0.20 
0,20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

94 

Det. Limit 

0.20 
0.20 
0,40 
0,40 
0.30 
0.20 
0.20 
0,20 

Result Det. Limit 

92 

460 C 2.0 450 C 2 0 

ND 2,0 ND 2,0 
ND 4.0 ND 4 0 

ND 4.0 ND 4.0 
ND 3.0 ND 3.0 
450 C 2.0 150 C 2.0 
5.2 G_ 2.0 ND 2 0 
970 C 2.0 40 C 2.0 

Result Det. Limit 

93 

ND Not detected at specified detection limit 
G Indicates an estimated GC value due to interferences. 

C Confirmed on second column or by GC/MS 

_ Est. result less that 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



R A D I A N 
C O R P O R A T I O N 

Giant Refining Co. 
V Radian Work Order: 90-09-163 

Analytical Data Summary Page: 3 

Method:Vol. aromatics by SU8020 (1) 
List:SU8020 

Sample ID: 9009041235 9009041243 9009041300 9009041343 
RW-5 RU-6 RW-10 RW-12 

Factor: 10 10 5 
Results in: ug/L ug/L ug/L ug/L 

••Iflllllillll 06A 07A 08A 
Matrix: water water water water 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- D ich Iorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 
Total xylenes 

Surrogate Recoverv(%) 
1-Bromo-4-fluorobenzene 
Control Limits: 76 to 140 

Result Det. Limit 
140 C 2.0 
ND 2,0 
ND 4.0 
ND 4,0 
ND 3.0 
120 C 2.0 
ND 2.0 
14 C 2,0 

91 

Result Det. Limit 
220 C 2.0 
ND 2.0 
ND 4.0 
ND 4,0 
ND 3.0 
67 C 2.0 
ND 2,0 
46 C 2,0 

90 

Result Det. Limit 
2.2 C 0.20 
ND 0,20 
ND 0.40 
ND 0,40 
ND 0.30 . 
5.3 C 0,20 
0.33 xa 0.20 
19 C 0.20 

95 

Result Det. Limit 
1400 DC 5.0 
ND 1.0 
ND 2.0 
ND 2.0 
ND 1,5 
52 C 1.0 
2.2 C3 1.0 
66 C 1.0 

93 

C Confirmed on second column or by GC/MS 
X See definition in report narrative 
D Sample dilution necessary for this analyte: 

ND Not detected at specified detection limit 
a Est. result less that 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



Giant Refining Co. 

^ Radian Work Order: 90-09-163 

Analytical Data Summary Page: 4 

Method:Vol. aromatics by SW8020 (1) 

List:SW8020 

Sample ID: 9009041352 

RW-13 

Factor: 1 

Results in: ug/L 

09A 

Matrix: water 

900905957 

STRIP INFL 

1 

ug/L 

10A 

water 

9009051004 

STRIP EFFL 

1 

ug/L 

11A 

water 

Reagent blank 

1 

ug/L 

12A 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Total xylenes 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

Control Limits: 76 to 140 

Result Det. Limit 

ND 0.20 

ND 0.20 

ND 0.40 

ND 0,40 

ND 0.30 

ND 0.20 

ND 0.20 

ND 0.20 

92 

Result Det. Limit 

2.8 X 0.20 

ND 0,20 

ND 0,40 

ND 0,40 

ND 0.30 

ND 0.20 

ND 0,20 

0.92 xa 0.20 

88 

Result Det. Limit 

ND 0.20 

ND 0,20 

ND 0.40 

ND 0.40 

ND 0.30 

ND 0,20 

ND 0.20 

ND 0.20 

93 

Result Det. Limit 

ND 0 20 

ND 0,20 

ND 0.40 

ND 0.40... 

ND 0,30 

ND 0.20 

ND 0.20 

ND 0.20 

92 

ND Not detected at specified detection limit 

a Est. result less that 5 times detection Iimit 

X See definition in report narrative 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

—WMIMIIH 



Page:5 

I Giant Refining Co. 
Radian Work Order: 90-09-163 

\^Mmwwwm$mmm® vmmwm 

Sample Identifications and Dates 

Sample 10 9009041152 9009041202 9009041215 9009041229 9009041235 9009041243 
RW-1 RW-2 RW-3 RW-4 RW-5 RW-6 

Date Sampled 09/04/90 09/04/90 09/04/90 09/04/90 09/04/90 09/04/90 

Date Received 09/13/90 09/13/90 09/13/90 09/13/90 09/13/90 09/13/90 

Matrix water water water water water water 

01 02 03 04 05 06 

Vol. aromatics by SW8020 

Prepared 

Analyzed 09/14/90 09/14/90 09/14/90 09/14/90 09/16/90 09/16/90 

Analyst BM JL JL BM JL JL 

File ID ei09146 ei09147 ei09148 ei09149 ei09168 ei09169 

Blank ID 

Instrument i i i i i i 
Report as received received received received received received 



R A D I A N 
Sample History Page:6 

I Giant Refining Co. 
, Radian Work Order: 90-09-163 

I'" 
Sample Identifications and Dates 

Sample ID 9009041300 9009041343 9009041352 900905957 9009051004 Reagent blank 

RW-10 RW-12 RW-13 STRIP INFL STRIP EFFL 

Date Sampled 09/04/90 09/04/90 09/04/90 09/05/90 09/05/90 

Date Received 09/13/90 09/13/90 09/13/90 09/13/90 09/13/90 09/13/90 

Matrix water water water water water water 

07 08 09 10 11 12 

Vol. aromatics by SW8020 

Prepared 

Analyzed 09/16/90 09/16/90 09/17/90 09/17/90 09/17/90 09/16/90 

Analyst BM BM JL JL JL JL 

File ID ei091610 ei091611 e 109179 ei091710 ei091711 ei09167 

Blank ID 
Instrument i i i i i i 

Report as received received received received received received 



Appendix A 

Comments, Notes and Definitions 



C O R P O R A T I O N 

Giant Refining Co. 
Radian Work Order: 90-09-163 

Report Comments and Narrative Page: A-2 

General Comments 
X flag indicates that the data was not confirmed on a second 
column. 

HI 



C O R P O R A T I O N 

Notes and Definitions Page: A-3 

Giant Refining Co. 
Radian Work Order: 90-09-163 

S ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 
This analysis has been confirmed on a second column or by GC/MS. 
EXPLANATION 
Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

D ORGANICS METHODS 
This flag identifies all analytes analyzed at a secondary dilution 
factor. 
EXPLANATION 
In an analysis some compounds can exceed the calibration range of the 
instrument. Therefore, two analyses are perfromed, one at the 
concentration of the majority of the analytes and a second with 
the sample diluted so that high concentration analyte(s) fall within 
the calibration range. 

G ALL ORGANIC GC METHODS EXCEPT CLP 
Indicates an estimated GC value due to interferences. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 
This is a general purpose flag for those situations not covered by the 
standard flags. The specific definition of this flag is described in 
the Comments Summary and/or in the case narrative. 



R A D I A N 
Notes and Definitions Page: A-4 

I Giant Refining Co. 

Radian Work Order: 90-09-163 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis w i l l meet 

EPA method and OC specifications. 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 

quantitation specified by EPA for a method. Radian staff regularly assess their 

laboratories' method detection limits to verify that they meet or are lower than those 

specified by EPA. Detection limits which are higher than method limits are based 

on experimental values at the 99% confidence level. The detection limits for EPA CLP 

(Contract Laboratory Program) methods are CRQLs (contract required quantitation 

limits) for organics and CRDLs (contract required detection limits) for inorganics. 

Note, the detection limit may vary from that specified by EPA based on sample 

size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 

standard methods for analysis of environmental samples. Radian wi l l perform its 

analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 

A factor is required to calculate sample specific detection limits based on alternate 

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 

V.- digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soi l , water, air, o i l , or solid 

waste. 

Radian Work Order - The unique Radian identification code assigned to the samples reported in 

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per biI lion);liquids/water 

ug/kg micrograms per kilogram (parts per b i l l i o n ) ; soils/solids 

ug/M3 micrograms per cubic meter; air samples 

mg/L milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

mg/kg milligrams per kilogram (parts per mi 11 ion);soiIs/sol ids 

X percent; usually used for percent recovery of QC standards 

uS/cm conductance unit; microSiemans/centimeter 

mL/hr mi 11iI iters per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chloroplatinate salt 



JLml 
Inter-mountain 

Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
9009050957 
S t r i p p e r i n f l u e n t 
F4905 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 9 / 1 3 / 9 0 

09/05/90 
09/05/90 

Lab pH (s.u.) 7.38 
Lab c o n d u c t i v i t y , umhos/cm 3760 
Lab r e s i s t i v i t y , ohm-m 2.66 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l.. 3290 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3160 
T o t a l a l k a l i n i t y as CaC03, mg/l 316 
T o t a l a c i d i t y as CaC03, mg/l 0 
T o t a l hardness as CaC03, mg/l 1080 
Sodium a b s o r p t i o n r a t i o 8.61 

mg/l meq/1 
Bi c a r b o n a t e as HC03 386 6.33 
Carbonate as C03 0 0 
C h l o r i d e 624 17.6 
S u l f a t e 1340 27.8 
Calcium 241 12 
Magnesium 117 9.66 
Potassium 3.15 0.08 
Sodium 652 28.3 
Major c a t i o n s 50.1 
Major anions 51.8 
C a t i o n / a n i o n d i f f e r e n c e 0.02 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 



JLnni 
Inter-mountain 

Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
9009051004 
S t r i p p e r e f f l u e n t 
F4904 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 9 / 1 3 / 9 0 

09/05/90 
09/05/90 

Lab pH (s.u.) 8.16 
Lab c o n d u c t i v i t y , umhos/cm 3760 
Lab r e s i s t i v i t y , ohm-m 2.66 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l.. 3290 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3180 
T o t a l a l k a l i n i t y as CaC03, mg/l 280 
T o t a l a c i d i t y as CaC03, mg/l 0 
T o t a l hardness as CaC03, mg/l 1010 
Sodium a b s o r p t i o n r a t i o 9.34 

mg/l meq/1 
Bi c a r b o n a t e as HC03 342 5.61 
Carbonate as C03 0 0 
C h l o r i d e 619 17.5 
S u l f a t e 1320 27.5 
Calcium 357 17.8 
Magnesium 28.8 2.36 
Potassium 3.35 0.09 
Sodium 682 29.6 
Major c a t i o n s 49.9 
Major anions 50.6 
C a t i o n / a n i o n d i f f e r e n c e 0.01 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 



1ml 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n i n g 
9008081119 
I n f l u e n t 
F4725 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

08/14/90 

08/08/90 
08/08/90 

Lab pH ( s . u . ) 7.47 
Lab c o n d u c t i v i t y , umhos/cm 5080 
Lab r e s i s t i v i t y , ohm-m 1.9685 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l.. 3328 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3293 
T o t a l a l k a l i n i t y as CaC03, mg/l 544.35 
T o t a l a c i d i t y as CaC03, mg/l 0.00 
T o t a l hardness as CaC03, mg/l 1114.44 
Sodium a b s o r p t i o n r a t i o 8.85 

mg/l meq/1 
Bi c a r b o n a t e as HC03 664.1 10.89 
Carbonate as C03 0.0 0.00 
C h l o r i d e 582.4 16.43 
S u l f a t e 1259.2 26.23 
Calcium 433.7 21.64 
Magnesium 7.9 0.65 
Potassium 3.6 0.09 
Sodium 679.5 29.56 
Major c a t i o n s 51.94 
Major anions 53.55 
Cation/anion difference 1.53 % 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 



i/ni 
m e„jWerfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n i n g 
9008081121 
E f f l u e n t 
F4726 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

08/14/90 

08/08/90 
08/08/90 

Lab pH ( s . u . ) 7.90 
Lab c o n d u c t i v i t y , umhos/cm 4892 
Lab r e s i s t i v i t y , ohm-m 2.0442 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l.. 3222 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3155 
T o t a l a l k a l i n i t y as CaC03, mg/l 401.10 
T o t a l a c i d i t y as CaC03, mg/l 0.00 
T o t a l hardness as CaC03, mg/l 1036.13 
Sodium a b s o r p t i o n r a t i o 8.90 

mg/l meq/1 
Bi c a r b o n a t e as HC03 489.3 8.02 
Carbonate as C03 0.0 0.00 
C h l o r i d e 577.1 16.28 
S u l f a t e 1278.1 26.63 
Calcium 371.1 18.52 
Magnesium 26.8 2.21 
Potassium 3.0 0.08 
Sodium 658.5 28.64 
Major c a t i o n s 49.44 
Major anions 50.93 
Cation/anion difference 1.48 % 

C. Neal Schaeffe 
Lab D i r e c t o r 
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