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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
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(l.O) 
BROMOFORM ND(200.0) ND(2.5) ND(5.0) 
BROMOMETHANE ND(IOO.O) ND(5.9) ND(12.0) 
CARBON TETRACHLORIDE ND(20.0) ND(0.6) ND(1.2) 
CHLOROBENZENE ND(IO.O) ND(50.0) 4.4 
CHLOROETHANE ND(50.0) ND(2.6) ND(5.2) 
CHLOROFORM ND(IO.O) 5.7 ND(l.O) 
CHLOROMETHANE ND(50.0) ND(1.5) ND(3.0) 
DIBROMOCHLOROMETHANE ND(20.0) ND(l.O) ND(2.0) 
1.2-DICHLOROBENZENE ND(20.0) ND(IOO.O) ND(4.0) 
1.3-DICHLOROBENZENE ND(40.0) ND(IOO.O) ND(4.0) 
1,4-DICHLOROBENZENE ND(20.0) ND(75.0) ND(3.0) 
DICHLORODIFLUOROMETHANE NA NA NA 
1. l-DICHLOROETHANE ND(IO.O) 0.72 ND(5.0) 
1,2-DICHLOROETHANE ND(IO.O) 7.1 7.1 
1.l-DICHLOROETHENE ND(IO.O) 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(l.O) 
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(l.O) ND(2.0) 
1,1.2-TRICHLOROETHANE ND(20.0) ND(l.O) ND(2.0) 
TRICHLOROETHENE 22.2 6.2 2.9 
TRICHLOROFLUOROMETHANE ND(IO.O) ND(l.O) ND(2.0) 
VINYL CHLORIDE ND(20.0) ND(l.O) ND(2.0) 
TOTAL XYLENES 280.0 330.0 24.0 

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

Geoscience Consult ants .ltd. 
Radian Work Order: SO-06-151 

Method:Ar©maties by EPA 602 (1) 

ListrComptete analyte List 

Sample ID: 

Factor: 
Results in: 

Matrix: 

$006191515 

1 

ug/L 
01C 
water 

90061917*5 

10 

ug/L 
02C 
water 

9006201410 

10 
ug/L 
03C 
water 

9006201350 

1 
ug/L 
04 C 
water 

Result Det. Limit Result Det 

Benzene ND 0,28 ND 

Chlorobenzene ND 0,20 4.4 G3 

1,2-Dichlorobenzene ND 0.40 ND 

1,3-Dichlorobenzene ND 0.40 ND 

1,4-Diehlorobenzene ND 0,30 ND 

Ethylbenzene ND 0,20 57 C 

Toluene ND 0.20 ND 

Xylenes (total) ND 0.20 24 G 

Surroqate RecovervfX) 
98 1-Bromo-4-fluorobenzene 102 98 

Control Limits: 40 to 140 

Limit 
2.0 
2.0 
4.6 
4.0 
3.0 
2.0 
2.0 : 
2.0 

Result Det. Limit Result Det. Limit 

ND 2.0 ND 0 20 

ND 2.0 ND 0.20 

ND 4.0 ND 0.40 

ND 4,0 ND 0.40 

ND 3.0 ND 0.30 

ND 2.0 ND 0.20 

ND 2.0 ND 0.20 

ND 2 0 ND 0 20 

102 98 

ND Not detected at specified detection limit 
9 Est. result less that 5 times detection limit 

G Indicates an estimated GC value due to interferences. 
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. 
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kGeoscience Consultants,Ltd. 

'Radian Work Order: SO-06-151 

Method:Halocarbons by EPA 601 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 
2-Chloroethylvinyl ether 

Chloroform 
Chloromethane 
D i bromochIoromethane 
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 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 

Methylene chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 

Trichloroethene 

TrichlorofIuoromethane 

Vinyl chloride 

9006191515 

1 

ug/L 
01A 
water 

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 
0.26 
0,20 
0.20 
0.20 
0.20 

9006191745 

10 

ug/L 
02A 
water 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

7.1 ( 

ND 
39 CI 

ND 
ND 
ND 
ND 
ND 
ND 

1.2 cia 

ND 

ND 
2.9 ca 

Det. Limit 

5.0 

12 

1,2 

2.5 

S.2 

5.0 

1,0 

3.0 

2.0 

5.0 

5,2 

2.4 

5.0 

1.0 

2.0 

2.0 

2.0 

1.0 

2,0 

3-4 

4.0 

1.5 

1,0 

2lltll 

ND 
ND 

2.0 
2.0 
2,0 
2 0 

4 

9006201410 

10 

ug/L 
03A 
water 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

ND 
ND 

ND 
ND 
ND 
14 C 

ND 
ND 
ND 

ND 

ND 

ND 

2.7 

ND 

ND 

3.0 
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 CIS 

ca 

2.0 
2.0 
2.0 
2.0 
2 0 

9006201350 

1 

ug/L 
04 A 
water 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.42 

0.35 ca 

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 

xia 
0 20 
0.20 
0.20 
0.20 
0 20 

ND Not detected at specified detection limit 
I Result differs from last report - see report narrative 

X See definition in report narrative 

C Confirmed on second column or by GC/MS 
3 Est. result less that 5 times detection limit 

CD For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-256 

Method:SU8310 PAHs by HPLC (1) 

List:8310 Method analytes 
Sample ID: 

Factor: 

Resutts in: 

Matrix: 

9006191515 

5*5 4 
1 
ug/L 
01A 

. water •• • 

900619.1745,, 

* 5 

ug/L 

02A 

water . 

9006201410 

5H5 5 
1 

ug/L 

03A ' 

water 

9006201350 

S"H5 £ 
1 ;•;;/'": 

ug/L 

04A : 

water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene ND 1-B ND 9.0 ND 1.8 ND 1.8 
Acenaphthylene ND 23 ND 12 ND 2,3 ND 2.3 
Anthracene ND 0.66 ND 3.3 ND 0.66 ND 0.66 
Benzo(a)anthracene ND 0.013 0.60 0.065 ND 0.013 ND 0 013 
Benzo(a)pyrene ND 0,023 0.14 a 0.12 ND 0.023 ND 0.023 
Benzo(b)fluoranthene ND 0.018 0.44 a 0.090 ND 0,018 ND 0,058 
Benzo(g,h,i)perylene ND 0.076 0.52 a 0.38 ND 0.076 ND 0.076 
Benzo(k)fluoranthene ND 0.017 ND 0,08$ ND 0.017 ND 0.017 
Chrysene ND 0.15 3.9 0.75 ND 0.15 ND 0.15 
Dibenzo(a,h)anthracene ND 0 030 ND 0.15 ND 0.030 ND 0.030 
Fluoranthene ND 0.21 ND 1.0 ND 0.21 ND 0.21 
Fluorene ND 0.21 5.2 1.0 ND 0.21 ND 0.21 
IndenoO ,2,3-cd)pyrene ND 0.043 ND 0 22 ND 0.043 ND 0.043 
Naphthalene ND 1.8 ND 9.0 ND 1,8 NO 1.8 
Phenanthrene ND D.64 11 2 3.2 ND 6.64 ND 0.64 
Pyrene ND 0.2? ND 1.4 ND 0.27 ND 0.27 

Surrogate Recoverv(X) 

Terphenyl-d14 99 82 96 74 
Control Limits: 24 to 146 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical 

a Est. result less that 5 times detection limit 

terms in this report refer to Appendix A in this report. 
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Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Hethod:Volatile aromatlcs (1) 

List:SU8020 

% 

Sample 10: 8912121410 8912121145E 89121211451 0912121130 

Factor: 250 1 5 10 
Results in: ug/L 

05B 
ug/L 
06B 

ug/L 
07B 

ug/L 
08B 

Matrix: water water water water 

Result Det . Limit Result Det. Limit Result Det . Limit Result Del . Limit 
Benzene ND 50 3.3 0.20 110 1.0 21 2.0 
Chlorobenzene ND 50 NO 0.20 ND 1.0 ND 2.0 
1,2-D1chIorobenzene ND 100 ND 0.40 ND 2.0 ND 4.0 
1,3-Dichlorobenzene ND 100 ND 0.40 ND 2.0 ND 4.0 
1,4-Dichlorobenzene ND 75 1.4 * 0.30 8.6 1.5 ND 3.0 
Ethylbenzene ND 50 0.55 * 0.20 18 1.0 27 2.0 
Toluene ND 50 ND 0.20 ND 1.0 ND 2.0 
Total xylenes 330 50 NO 0.20 9.1 1.0 6.9 * 2.0 

Surrogate Recoverv(X) 
1-Bromo-4-fluorobenzene 113 94 114 110 

_ Control Limits: 76 to 140 

ND Not detected at specified detection limit * Est. result less than 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Geoscience Consultants, Ltd. 
Radian Work Order: 89-12-112 

0912121H5I 

Hethod:Halogenated volatiles (1) 
Ltst:SU8010 

Sample ID: 8912.121410 
l*S> 

0912121130 

Factor: 5 1 1 1 

Results In: ug/L ug/L ug/L ug/L 

05A. 06A 07A OQA 

Hatrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. limit 
Bromodlchloromethane ND 0.50 ND 0.10 ND 0.10 ND 0.10 

Bromoform ND 2.5 NO 0.50 ND 0.50 HD 0.50 

Bromomethane ND 5.9 NO 1.2 NO 1.2 ND 1.2 
Carbon Tetrachloride ND 0.60 ND 0.12 ND 0.12 HO 0.12 

Chlorobenzene ND 1.3 ND 0.25 ND 0.25 ND 0.25 
Chloroethane ND 2.6 ND 0.52 ND 0.52 NO 0.52 
2-Chloroethylvinylether ND 2.5 ND 0.50 ND 0.50 HD 0.50 
Chloroform 5-7 0.50 ND 0.10 ND 0.10 HD 0.10 
Chloromethane ND 1.5 ND 0.30 ND 0.30 HO 0.30 

DIbromochIoromethane-(2) ND 1.0 ND 0.20 ND 0.20 ND 0.20 
1,2-D1chIorobenzene ND 2.5 ND 0.50 ND 0.50 0.60 * 0.50 

1,3-01chlorobenzene ND 1.6 ND 0.32 ND 0.32 ND 0.32 
1,4-D(chlorobenzene ND 1.2 ND 0.24 ND 0.24 ND 0.24 

1,1-Dlchloroethane 0.72 * 2.5 ND 0.50 1.9 * 0.50 HO 0.50 
1,2-Dichloroethane 7.1 0.50 1.0 0.10 3.5 0.10 18 0.10 
1,1-Dichloroethene ND 1.0 ND 0.20 ND 0.20 HD 0.20 
trans-1,2-Dichloroethene 21 1.0 0.97 * 0.20 9.3 0.20 ND 0.20 
1,2-01chIoropropane ND 0.50 ND 0.10 ND 0.10 ND 0.10 
cis-1,3-Dichloropropene-(2) N\A N\A N\A N\A N\A N\A N\A N\A 
trans * 1,3-D1chIoropropene ND 1.5 ND 0.30 ND 0.30 NO 0.30 
Methylene Chloride ND 2.0 ND 0.40 1.0 * 0.40 ND 0.40 
1,1,2,2-Tetrachloroethane-(3) ND 0.75 ND 0.15 NO 0.15 ND 0.15 
Tetrachloroethene-(3) ND 0.50 ND 0.10 1.3 0.10 ND 0.10 
1,1,2-Trichlproethane-(2) ND 1.0 ND 0.20 ND 0.20 ND 0.20 
1,1,1-Tr(chloroethane ND 1.0 ND 0.20 0.80 * 0.20 ND 0.20 
Trlchloroethene 6.2 1.0 NO 0.20 2.0 0.20 ND 0.20 
Tr1chIorofluoromethane ND 1.0 ND 0.20 ND 0.20 ND 0.20 
Vinyl Chloride ND 1.0 ND 0.20 ND 0.20 ND 0.20 

ND Not detected at specified detection limit 
N\A Not available 

* Est. result less than 5 times detection limit 

(1) For a detailed description of flags and technical terms In this report refer to Appendix A In this report. 
(2) Dibromochloromethane, 1,1,2-Trlchloroethane, and 

cls-1,3-Dlchloropropene coleute. Quontltated os 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. QuantItated as Tetrachloroethene unless 
otherwise noted. 
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iml 
Inter mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-1737 

CLIENT: GCL 
ID: 9006191745 ^ f : t f 

SITE: SHS-1 
LAB NO: F4493 

DATE REPORTED: 06/27/90 

DATE RECEIVED: 
DATE COLLECTED: 

06/20/90 
06/19/90 

Lab pH (s.u. ) 7.93 
Lab conductivity, umhos/cm 5034 
Lab r e s i s t i v i t y , ohm-m 1.9865 
Total dissolved solids (180), mg/l.. 3344 
Total dissolved solids ( c a l c ) , mg/l. 3227 
Total a l k a l i n i t y as CaC03, mg/l 687.60 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l....... 1174.68 
Sodium absorption ra t i o 8.99 

mg/l meq/1 
Bicarbonate as HC03 838.9 13.75 
Carbonate as C03 0.0 0.00 
Chloride 685.3 19.33 
Sulfate 983.5 20.49 
Calcium............ 373.5 18.64 
Magnesium 59.1 4.86 
Potassium 4.7 0.12 
Sodium 708.5 30.82 
Major cations 54.43 
Major anions 53.57 
Cation/anion difference 0.79 % 

C. Neal Schaeffery^ 
Lab Director 



iml 
Inter-mountain 

Laboratories, Inc. 
CI. I!: N I : b e o s c i e n c <? C o 11 s u I t a 111 •-

I.AH N i l : f § 6 6 ? 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (5051 326-4737 
DA fF. REPORTED: 12/?0/89 

DA I F- Rf."CE I Vf. D \ .12/13/09 
DA'I I: COLL EC I l:D r 12/12/89 

I..fib , pH ( s . u . ) / . (i'l 
L (Ti b C o n (I u r t i v i t y , i.i in h o •$ / c m 18? 9 

-LaJĵ ...t:..e_si s t. i v i I y , ohm- in 2 . 0 708 

Vo I: a 1 I) i s s o 1 v*~d f-o'i i- l- ( r ;i 1 r ) \ m 9 / 1 , I i i i ! 
Total A l k a l i n i t y .3-5 CaCU3. ing/I 81b./") 
Total Ac i cl i t y a s C a I (.' '.i, mg/1 0.0 0 
Total Hardness a? CaCO 3, mg/1 1771.54 
Sodium Absorption Ralio 8.31 

fi i c a r bona I. <? HC0 j 
in g / 1 

') 9 6 : <11 

fuTf l - t e 
C a I c i u m 
Magnes i um 
P 0 t a T. i u in 
Sod ium 
Major Cations 
Major Anion-:; 
C a t i 011 / A11 i 0 n D i f f e r e 11 c t? 

m f? q / I 
16 . 1 
0.00 

21. H 
18 
22 

3 
0 

29 
')5 
56 

0 

6 v 
.1 7 
2 b 
0'5 
7C") 
2 3 
10 
78 

C. Nr?al Schae flf/r/r 
S e n i o r C h e m i s t 



JLml 2506 West Main Street 
I n te r -moun ta in Farmington, New Mexico 87401 

Labora to r ies . Inc. Tel. (505) 326-4737 

I LI ENT : Geoscience Consultants! Ltd DATE REPORTED* U7/2.1/87 
SAMPLE: 890706145b 

SITE« QjSfS^) DATE RECEIVED; 07/07/B9 
LAB MO: F3i*Z3 DATE COLLECTED '• 07/07/07 

Lab PM 7 . 3. A 
Lab Conductivity! umhos/cm 5043 
L a b r P F j i s t i v i t v ! o h m - m ._._.„.„ .<».«. . .-s . 1 . 7 8 2 7 

r ^ a . ' I f g D M f T n M T p l a ^ B ^ r P i U T O c a * l r ) , * m g / l f . ^ I ^ T 
Total A l k a l i n i t y as CaC03» mg/l 807.34 
Total A c i d i t y as CaC03.. mg/l 0.00 
Total Hardness as CaC03i mg/l 1172.60 
Sodium Absorption Ratio 8.88 
N i t r a t e » mg/l 0 . 02 

m g / I rti P q / I 
Bicarbonate as HC.03 784.75 .1.6.1.5 

j , | ^ r ^ , t . e ^ ^ r ^ ^ ^ ^ ^ ^ ^ . . . g^qfl ̂  o.po 

Su l fate!*"/. f."7! .V ' 857. 57 17.87 
Calcium. . 287 .50 14 . 45 
Magnesium 107.51 7.01 
Potassium 2.58 0.07 
Sodium 677.00 30.4 0 
Major Cations 53.72 
Ma j o r An i ons 53 . 31 
Cat ion/An ion d i f f e r e n c e 0.57 % 

%c (ar sb c] n F * i wteer f eT?e n c e s . • 
I-i y d r tJ 

b e n i n i 

5 c I-i a e f f 4 r 
n <? m i s t 

[)A..._ 





C O R P O R A T I O N 
Analytical Data Sunmory Poge:28 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Method/Analyte 
8912121000 

>i$ j Sample Identifications 

m 
T91212K10 

HE1IIO0 BLANK 

Hatrlx water 
05 
water 

19 
water 

Silver by ICPES 

Silver 

Arsenic by GF - SU846 

Arsenic 

Barium by ICPES 

Barium 

Cadmium by ICPES 

Cadmium 

Chromium by ICPES 

Chromium 

Mercury by cold vapor 

Hercury 

Lend by GF - SW846 

Lead 

nium by GF - SW846 

Selenium m 

Result 

HO mg/L 

0.0048 * mg/L 

0.40 mg/L 

HO mg/L 

HD mg/L 

HD mg/L 

0.0045 * mg/L 

HO mg/L 

Det. Limit 

0.010 

0.0020 

0.010 

0.0050 

0.010 

0.0002 

0.0020 

0.0020 

Result 

HD mg/L 

0.024 mg/L 

0.24 mg/L 

mg/L 

mg/L 

mg/L 

HD 

HD 

ND 

0.030 mg/L 

HD mg/L 

Det. Limit 

0.010 

0.0020 

0.010 

0.0050 

0.010 

0.0002 

0.0020 

0.0020 

Result Det. Limit 

ND mg/L 0.010 

HD mg/L 0.0020 

HD ing/L 0.010 

HO mg/L 0.0050 

HD mg/L 0.010 

HD mg/L 0.0002 

HD mg/L 0.0020 

HD mg/L 0.0020 

HD Hot detected at specified detection limit * Est. result less thoh 5 times detection limit 

(1) For o detailed description of flags and technical terms In this report refer to the glossary. 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS -2 

SAMPLER GIANT GIANT GIANT 

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

PARAMETER 

DETECTION LIMIT (BELOW) (BELOW) (BELOW) 

BENZENE ND(10 0) 10.0 5.4 
BROMODICHLOROMETHANE ND(10 0) ND(<1 • 0) ND(1 0) 
BROMOFORM ND(200.0) ND(<1 0) ND(5. 0) 
BROMOMETHANE ND(IOO.O) ND(1. 2) ND(12.0) 
CARBON TETRACHLORIDE ND(20. 0) ND(<1 0) ND(1. 2) 
CHLOROBENZENE ND(10 0) ND(2. 3) 230.0 
CHLOROETHANE ND(50 0) ND(<1 • 0) ND(5 2) 
CHLOROFORM ND(10. 0) ND(<1 0) ND(1. 0) 
CHLOROMETHANE ND(50 0) ND(<1 • 0) ND(3 0) 
DIBROMOCHLOROMETHANE ND(20. 0) ND(<1 0) ND(2. 0) 
1,2-DICHLOROBENZENE ND(20 0) ND(4. 0) ND(4 0) 
1,3-DICHLOROBENZENE ND(40. 0) ND(4.0) ND(4. 0) 
1.4-DICHLOROBENZENE ND(20 0) ND(3. 0) ND(3 0) 
1,1-DICHLOROETHANE ND(10. 0) ND(<1 0) ND(5. 0) 
1,2-DICHLOROETHANE 68.0 ND(<1 0) ND(1. 0) 
1,1-DICHLOROETHENE ND(10 0) ND(<1 • 0) ND(2 0) 
CIS-1,2-DICHLOROETHENE NA NA ND(2 0) 
TRANS-1,2-DICHLOROETHENE NA ND(<1 • 0) ND(2 0) 
TOTAL 1,2-DICHLOROETHENE ND NA NA 
1,2-DICHLOROPROPANE ND(10 0) ND(<1 .0) ND(1 0) 
ETHYLBENZENE 120.0 120.0 78.0 
METHYLENE CHLORIDE ND(40 0) ND(<1 • 0) ND(4 0) 
1,1,2,2-TETRACHLOROETHANE ND(20. 0) ND(<1 • 0) ND(1 5) 
TETRACHLOROETHENE 13.0 1.7 2.1 
TOLUENE ND(30 0) 2.2 19.0 
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 ND(20 0) ND(<1 • 0) ND(2 • 0) 
TRICHLOROFLUOROMETHANE ND(10. 0) ND(<1 .0) ND(2 0) 
VINYL CHLORIDE ND(20 0) ND(<1 • 0) ND(2 • 0) 
TOTAL XYLENES 48.0 37.0 730.0 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 9 

Geoscience Consultants,ltd. 
IRedian Work Order: SO-06-151 

Hetr,od:Aromatics by EPA 602 <1) 
:: List:Complete analyte list 
Sample ID: 

Factor: 
Results in: 

Matrix: 

9006201100 

10 

ug/L 
05C 
water 

9006200945 

1 

ug/L 
06C 
water 

DECON BLANK 

1'- ' 
ug/L 
07C 
water 

TRIP BLANK 

1 

ug/L 
08C 
water 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- DichIorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Surrogate Recoverv(X) 
1-Bromo-4-fluorobenzene 
Control Limits: 40 to 140 

Result Det 
5.4 ca 
250 C 
ND 
NO 
ND 
78 G 
19 C 
730 C 

51 

Limit 

2,3 
4.0 
4.0 
3.0 

2.8 
2.0 

Result Det. Limit 
ND 0.20 
ND 0.20 
ND 0.40 
ND 0.40 
ND 0.30 
ND 0.20 
ND 0.2O 
ND 0.20 

66 

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 

84 

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 

115 

C Confirmed on second column or by GC/MS 
ND Not detected at specified detection limit 

3 Est. resutt 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. 



R A D I A N 
Analytical Data Summary Page: 4 

Geoscience Consultants,Ltd. 

(Radian Work Order: SO-06-151 

I Method:Halocarbons by EPA 601 (1) 
List:Complete analyte l i s t 

••:¥:V"iS--: 

Sample ID: 9006201100 9006200945 DECON BLANK TRIP BLANK 

factor: 10 1 1 1 

I 
Results in: ug/L 

05A 

ug/L 

06A 

ug/L 

07A 

ug/L 

08A 
Matrix: water water water water 

Result Del t. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Bromodichloromethane ND 1.0 ND 6.10 ND 0.10 ND 0.10 
Bromoform ND 5,0 ND 0.50 ND 0.50 ND 0.50 
Bromomethane ND 12 ND 1.2 j! ND 1.2 ND 1.2 
Carbon tetrachloride ND 1.2 ND 0,12 ND 0,12 ND 0.12 

I 
Chlorobenzene ND 2.5 ND 6.25 0.59 xa 0.25 ND 0.25 
Chloroethane ND 5,2 ND 6.52 ND 0.52 ND 0.52 

[ 2-Chloroethylvinyl ether ND 5.8 ND 0.50 ND 0.50 ND 0.50 
Chloroform ND 1.8 ND 0,10 ND 0.10 ND 0.10 

I Chloromethane ND 3.0 ND 0.30 ND 0.30 ND 0.30 

I D i bromochIoromethane ND 2.0 ND 0.20 ND 0.20 ND 0.20 

1 1,2-D i ch I orobenzene ND 5.8 ND D.50 ND 0.56 ND 0.50 1 1,3-Dichlorobenzene ND 3.2 ND 0,32 ND 0,32 ND l l l l ( 1,4- D i ch I orobenzene ND 2.4 ND 6.24 ND 0.24 ND 0.24 
1,1-Dichloroethane ND 5.0 NO 0.50 ND 0.50 ND 0.50 
1,2-Dichloroethane ND 1-8 ND 0.18 ND 0.16 ND 0.10 
1,1-Dichloroethene ND 2.8 ND 6.20 ND 0,20 ND 0.20 
cis-1,2-Dichloroethene ND 2.0 ND 6.2*3 ND 0.2B ND 0 20 
trans-1,2-Dichloroethene ND 2.0 ND 0.20 ND 0.20 ND 0.20 
1,2-D ichloropropane ND 1.8 ND 0.10 ND 0.16 ND 0.10 
cis-1,3-Dichloropropene ND 2.8 ND 0,20 ND 0.20 ND 0.20 
t rans-1,3-D i chIoropropene ND 3-4 ND 6.54 ND 0.34 ND 0.34 
Methylene chloride ND ND 0.40 ND 0.40 ND 0,40 •. 
1,1,2,2-Tetrachloroethane ND 1*5 ND D.?5 ND 0.15 ND 0.15 • 
Tetrachloroethene 2.1 cia 1.8 ND 0,10 ND 0,10 ND 0.10 
1,1,1-Trichloroethene ND 2.0 ND 6.29 0.44 xa 0.20 0.33 XS 0 20 
1,1,2-Trichloroethane ND 2.0 ND 0.20 ND 0.20 ND 0 20 
Trichloroethene ND 2.8 ND 0.20 ND 0.26 ND 0.20 
Trichlorofluoromethane ND 2.8 ND 0,20 ND 0.20 ND 0.20 
Vinyl chloride ND 2,0 ND 0.20 ND 0.20 ND 0.20 

ND Not detected at specified detection limit C Confirmed on second column or by GC/MS 
I Result differs from last report - see report narrative 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. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 3 

4 
Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-256 

Method:SW8310 PAHs by HPLC (1) 
List:8310 Method analytes 

Sample ID: 

Factor: : 
Results in: 

Matrix: 

90062011.00 

50 
ug/L 
05A 
water 

9006200945 

1 

ug/L 
06A 
water 

REAGENT BLANK 

1 

ug/L 
07A 
water 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
D i benzo(a,h)anth racene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate Recoverv(X) 
Terphenyl-d14 
Control Limits: 24 to 146 

Result Det. Limit 
ND D 180 
ND D 230 
ND 33 
1.4 3 0,65 
ND 1.2 
ND 0.90 
ND 3.B 
ND 0,85 
9.3 a 7.5 
ND 1.5 
NO 10 
64 D3 21 
ND D 4.3 
230 D3 180 
150 a 
ND 

196 Q 

32 
14 

Result Det. Limit 
ND 1.8 
ND 2.3 
ND 0.66 
ND 0.0)3 
ND 0.023 
ND 0.018 
ND 0.076 
ND 0,017 
ND 0.15 
ND 0.030 
ND 0.21 
ND 0.21 
ND 0.043 
ND 1.8 
ND 0.64 
ND 0.27 

78 

Result Det. Limit 
ND 1.8 
ND 2.3 
ND 6.66 
ND 0.013 
ND 0.023 
ND 0.018 
ND 0.076 
ND 0.017 
ND 0.15 
ND 0,038 
ND 0.21 
ND 0.21 
ND 0.643 
ND 1,8 
ND 6.64 
ND 0.27 

97 

Result Det. Limit 

ND Not detected et specified detection limit 
a Est. result less that 5 times detection limit 

D Sample dilution necessary for this analyte 
O 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 n o n n r i o M 
Anatyt icol Onto Summary Pogc: 13 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Method:Volatlle aromatics (1) 

Llst:SU8020 

Sample 10: 

factor: 

Results In: 

Matrix: 

vy tf 
8912111150 8912111255 

1 

ug/L 

01B 

water 

1 

ug/L 

02B 

water 

8912111520 

2000 

ug/L 

03B 

water 

10 

ug/L 

0',B 

water 

Benzene 

Chlorobenzene 

1.2- Dlchlorobenzene 

1.3- D IchIorobenzene 

1.4- Dlchlorobenzene 

Ethylbenzene 

Toluene 

Total xylenes 

Surrogate Recoverv(X) 

1-Bromo-4-fluorobenzene 

kControl Limits: 76 to 140 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

87 

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 
16000 400 

400 ND 

ND 

ND 

ND 

16000 
1800 

75000 

800 

800 

600 

400 

400 

400 

117 

Result 
10 

ND 

ND 

ND 

ND 

120 
2.2 

37 

Det. limit 

2.0 

2.0 

4.0 

4.0 

3.0 

2.0 

2.0 

2.0 

96 

ND Not detected at specified detection limit * Est. result less than 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 
Analytical Data Suninary Pnge: 2 

Geoscience Consultenta, Ltd. 
Radian Work Ordert 89-12-112 

Method:Halogenated volatiles (1) 

List:SU8010 
Sample ID: 8912111255 8912111520 

«fP1 
*8912i21000 

Factor: 

Results in: 

Matrix: 

1 
ug/L 

01A 

vater 

1 

ug/L 

02A 

water 

5 

ug/L 

03A 

water 

1 

ug/L 

04A 

water 

Result Det. Limit Result Det. Limit Result Det. limit Result Det. l i 
Bromodlchloromethane ND 0.10 ND 0.10 ND 0.50 ND 0.10 
Bromoform ND 0.50 NO 0.50 ND 2.5 ND 0.50 
Bromomethane ND 1.2 ND 1.2 ND 5.9 ND 1.2 
Carbon Tetrachloride ND 0.12 ND 0.12 ND 0.60 ND 0.12 
Chlorobenzene ND 0.25 ND 0.25 ND 1.3 ND 0.25 
Chloroethane ND 0.52 ND 0.52 6.0 *0 2.6 ND 0.52 
2-Chloroethylvinylether ND 0.50 ND 0.50 ND 2.5 ND 0.50 
Chloroform ND 0.10 ND 0.10 ND 0.50 ND 0.10 
Chloromethane ND 0.30 ND 0.30 6.0 *0 1.5 ND 0.30 
Dibromochloromethane-(2) ND 0.20 ND 0.20 ND 1.0 ND 0.20 
1,2-D1chIorobenzene ND 0.50 ND 0.50 ND 2.5 ND 0.50 
1,3-01chIorobenzene ND 0.32 ND 0.32 ND 1.6 ND 0.32 
1,4-Dlchlorobenzene ND 0.24 ND 0.24 ND 1.2 ND 0.24 
1,1-Dichloroethane ND 0.50 0.30 * 0.50 /'"ND 2.5 HD 0.50 
1,2-Dlchloroethane ND 0.10 ND 0.10 60j 0.50 ND 0.10 
1,1-Dlchloroethene ND 0.20 ND 0.20 ND/ 1̂ 0 ' ND 0.20 
trans-1,2-Dlchloroethene - un 0.20 ND 

ND 
0.20 

0.10 
e/o 
ND 

-r 1.0 
0.50 

-ND 

ND 
0.20 

0.10 1,Z-Oichloropropane ND 0.10 
ND 
ND 

0.20 

0.10 
e/o 
ND 

-r 1.0 
0.50 

-ND 

ND 
0.20 

0.10 
cls-1,3-DIchIoropropene-(2) N\A N\A N\A N\A N\A N\A N\A N\A 
trans-1,3-DIchIoropropene ND 0.30 ND 0.30 ND 1.5 ND 0.30 
Methylene Chloride ND 0.40 ND 0.40 ND 2.0 ND 0.40 
1,1,2,2-Tetrachloroethane-(3) ND 0.15 ND 0.15 ND 0.75 NO 0.15 
Tetrachloroethene-(3) ND 0.10 ND 0.10 ND 0.50 1.7 0.10 
1,1,2-Trichloroethane-(2) ND 0.20 ND 0.20 NO 1.0 ND 0.20 
1,1,1-Trlchloroethane ND 0.20 0.71 * 0.20 ND 1.0 ND 0.20 
Trlchloroethene ND 0.20 NO 0.20 ND 1.0 ND 0.20 
Trlchlorofluoromethane ND 0.20 ND 0.20 ND 1.0 ND 0.20 
Vinyl Chloride NO 0.20 ND 0.20 ND 1.0 ND 0.20 
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iml 
Inter mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GCL 
ID: 9006201 lOOffllFI-

SITE: SHS-2 
LAB NO: F4494 

DATE REPORTED: 06/27/90 

DATE RECEIVED: 
DATE COLLECTED: 

06/20/90 
06/20/90 

Lab pH (s.u. ) * 7.92 
Lab conductivity, umhos/cm 4440 
Lab r e s i s t i v i t y , ohm-m 2.2523 
Total dissolved solids (180), mg/l.. 3394 
Total dissolved solids ( c a l c ) , mg/l. 3009 
Total a l k a l i n i t y as CaC03, mg/l 773.55 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1194.76 
Sodium absorption ra t i o 7.44 

mg/l meq/1 
Bicarbonate as HC03 943.7 15.47 
Carbonate as C03 0.0 0.00 
Chloride 380.7 10.74 
Sulfate 1150.6 23.97 
Calcium 317.3 15.83 
Magnesium 98.1 8.06 
Potassium 6.8 0.17 
Sodium 591.0 25.71 
Major cations..' 49.78 
Major anions 50.18 
Cation/anion difference 0.41 % 



Imi 
Inter-ITlountaln 

Laboratories, Inc. 
CI. 1I: N I : G c o s c i e n c o Co11su 1 t a n I. ••:. 

sin:: PPJf 
I. A!.. NO: n ' 6 6 2 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. I505I 326-4737 
DAM- RE PORT HO: .1.2/20/89 

OA If" RFi:f. | vr;o : 1 2 / 1 3 / 8 9 
I)A'II: LOU.l i t : I KO: 1.2/1.2/89 

I..fib pH . ( s . u . ) , 
I. b h C o n d u c I. i v i t y . u in 11 n / c m . . . 

Total Dir. s o 1 v p cl S o I iri -s ( c a I r ) , m o / 1 
I o t a i A 1 k a 1 i n i t y a C: a C 03, in 9 / 1 ... . 
Total A c i d i t y a? CaCO3, mg/1 
i o t a 1 H a r d n <? •» ̂. a C a f.. 0 3, mg/l....'.. 
S o d i u m A b s o r p t i o n Ralio 

'12 39 
2 . 35'M) 

3 Of) 6 
9 7 8 . 1 2 
0 .00 

.1 28 2.1.17 
7.35 

in 

1 I 9 3 U i ca rbona I. e a::. HIO * 

Sulfate I 0 3 3 
Calcium 309 
Magnesium 
Po l. a ium o . . . . 
Sodium 
Major Cation? 
Major' Anions 
C a t ion/A n i o n 0 i f f"re n c e . . 

0 

1.2 3 

fi 01 

'J/1 
. 31 
.00 
« 
. 69 
. 51. 
. 9 9 
. '10 
. 80 

m e q / I 
.1.9 . rir. 
0 
U 
2). 
15 
JO 
0 

26 
5 2 
5? 

00 
3 t 
51 
-I'l 
20 
I'l 
3J 
09 
12 

0. 32 

C.^Nr/al SchaefferV 
Senior Chemist 



JLml 
InterfTlountaln 

Laboratories, Inc. 

2506 West Main Stieet 
Farmington, New Mexico 87401 

Tel. 1505) 326-4737 

CLIENT 
SAMPLE 

SITE 
LAO NO• 

Geasc i enr.e 
89U906153S 

F3124 

Consultants, Ltd DATE REPORTED' 09/21/67 

DATE RECEIVED' 07/07/89 
DAT E COLLECTED • 1.19 / 07 / 89 

Lab PH 7. 4 8 
Lab Conductivity; umbos/cm 4446* 
Lab r e s i s t i v i t y , ohm-m . 2.2492 

l ^ a l l M ! ! ^ ^ wklXt* _-3.?̂ 2 ) 
Total "A I ka I i nl ty'as CaC03i 'mg/l . . .*. . 894. 62 
Total A c i d i t y as CaC03, mg/l 0. DD 
Total Hardness as CaCQ3« mg/l 1346.69 
Sodium Absorption Ratio 7.23 
Ni trate> mg/ I D .31 

mg/ I 
Bicarbonate as HCD3 1091.44* 
Carbon^^a|^g3^^,. ........ , ̂ 

Calcium 201. .60' 
Magnesium 205.19 
Potass i um 6 .85 
Sodium 6 ID. 2D 
Major Cations 
Ma j o r An i-ons 
Cation/ Anion Difference 

meq/ I 
17.89 
o.nn 
8.39 

25.65 
ID. 06 
16. 87 
D. 18 

26. 54 
53.65 
51 .95 
1.61 % 

Nea I Schaef ter 
[LA 

Senior Chemist 





C O R P O R A T I O N 

Geoscience Consultants, Ltd. 

Radian work Order: 89-12-112 

Analytical Data Sunmary 

\ 

PtigcZB 

Method/Analyte 

Matrix 

m 
ir 
8912121000 

01 

water 

Somple 

8912121110 

05 

water 

Identifications 

ME 1 HOD 

19 

water 

BLANK 

Result Det . Limit Result Det. Limit Result Det. Limit 

Silver by ICPES 

Silver ND mg/L 0.010 ND mg/L 0.010 ND mg/L 0.010 

Arsenic by GF - SW816 

Arsenic 0.0048 * mg/L 0.0020 0.021 mg/L 0.0020 ND mg/L 0.0020 

Barium by ICPES 

Barium 0.10 mg/L 0.010 0.21 mg/L 0.010 ND ing/L 0.010 

Cadmium by ICPES -- -
Cadmium ND mg/L 0.0050 ND mg/L 0.0050 ND mg/L 0.0050 

Chromium by ICPES 

Chromium ND mg/L 0.010 ND mg/L 0.010 ND mg/l 0.010 

Mercury by cold vapor 

Mercury ND mg/L 0.0002 HD i"g/L 0.0002 ND mg/L 0.0002 

lend by GF - SW816 

Lead 0.0015 * mg/L 0.0020 0.030 mg/L 0.0020 ND mg/L 0.0020 

Uaienlum by GF - SW816 

Selenium ND mg/L 0.0020 ND mg/L 0.0020 ND mg/L 0.0020 

ND Not detected at specified detection limit * Est. result less than 5 times detection limit 

(1) For o detailed description of flags and technical term9 in this report relcr to the glossnry. 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-3 

SAMPLER GIANT 

DATE 6/20/90 

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 
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 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 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 9 

Geoscience Consultants.Ltd. 
Radian Work Order: SO-06-151 

' Method:Aromatics by EPA 602 <1) 
:; List:Complete analyte l i s t 

Sample ID: 9006201100 9006200945 DECON BLANK TRIP BLANK 

1 
Factor: 

10 1 1 1 
^ Results in: ug/L 

05C 

ug/L 

06C 

ug/L 

07C 
ug/L 
08C 

Matrix: water water water water 

I Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Benzene 5.4 ca 2,0 ND 0.20 ND 0.20 ND 0.20 
1 Chlorobenzene 230 C 2,0 ND 0,20 ND 0.20 ND 0.20 
| 1,2-D ich I orobenzene ND 4.0 ND ND 0.40 ND 0.40 

1,3-D i chIorobenzene ND 4.0 ND 0,40 ND 0.40 ND w& j 1,4-Dichlorobenzene ND 3,0 ND 0.30 ND 0.30 ND 0.30 

Ethylbenzene 78 G 2.0 ND 0.20 ND 0.20 ND 0.20 

Toluene 19 C 2.8 ND 0.20 ND 0.20 ND 0.20 
Xylenes (total) 730 C 2.0 ND 0.20 ND 0.20 ND 0 20 

Surrogate Recoverv(X) 

^ 1-Bromo-4-fluorobenzene 51 66 84 115 

\W Control Limits: 40 to 140 

C Confirmed on second column or by GC/MS S Est. result less that 5 times detection limit 
ND Not detected at specified 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. 



R A D I A N 
Analytical Oata Summary Page: 4 

„_ Geoscience Consultants,Ltd. 

Acadian Work Order: SO-06-151 

Method:Halocarbons by EPA 601 (1) 

List:Comptete analyte list ^ 

Sample ID: 9006201100 

Factor: 10 

Results in: ug/L 

OSA 
Matrix: water 

9006200945 

1 

ug/L 
06A 
water 

DECON 

1 

ug/L 

07A 

water 

BLANK TRIP 

1 

ug/L 
08A 
water 

BLANK 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Bromodichloromethane ND 1.0 ND 8.10 ND 0.10 ND 0.10 
Bromofortn ND 5.0 ND 0.50 ND 0.50 ND 0 50 
Bromome thane ND 12 ND 1.2̂  ND 1.2 ND 1.2 
Carbon tetrachloride ND 1.2 ND 0,12 ND 0,12 ND 0.12 
Chlorobenzene ND 2.5 ND 0.25 0.59 XS 0.25 ND 0.25 
Chloroethane ND 5,2 ND 0.52 ND 0.52 ND 0.52 
2-Chloroethylvinyl ether ND 5.0 ND B.50 ND 0.50 ND 0.50 
Chloroform ND 1.0 ND 0,10 ND 0,10 ND 0.10 
Chloromethane ND 3.0 ND 0.30 ND 0.30 ND 0.30 
D i bromochIoromethane ND 2.0 ND 0.20 ND 0.20 ND 0.20 

•Jv 1,2-D i chlorobenzene ND 5,8 ND 0,50 ND 0.50 ND 0.50 
™ 1,3-Dichlorobenzene ND 3.2 ND 0,32 ND 0.32 NO 0.32 

1,4-Dichlorobenzene ND 2.4 ND 0,24 ND 0.24 ND 0.24 
1,1-Dichloroethane ND 5.0 ND 0.50 ND 0.50 ND 0.50 
1,2-Dichloroethane ND 1*8 ND 0,10 ND 0.10 ND 0 10 
1,1-Dichloroethene ND 2.0 ND 0.29 ND 0,20 ND 0.20 
cis-1,2-Dichloroethene ND 2.0 ND 0.20 ND 0.20 ND 0.20 
trans-1,2-0 i chIoroethene ND 2.0 ND 0,20 ND 0.20 ND 0,20 
1,2-D ichIoropropane NO 1.8 ND 0,10 ND 0.10 ND 0.10 
cis-1,3-0ichIoropropene ND £.0 ND 0,20 ND 0.20 ND 0.20 
t rans-1,3-D i chIoropropene ND 5.4 ND 8.34 ND 0.34 ND 0.34 
Methylene chloride ND 4.0 ' ND 0.40 ND 0.40 ND 0,40 
1,1,2,2-Tet rachIoroethane ND %5 NO D.?5 ND 0,15 ND 0.15 
Tetrachloroethene 2.1 CIS t.O ND 0.10 ND 0,10 ND 0.10 
1,1,1-Trichloroethane ND 2.0 ND 0,20 0.44 X3 0.20 0.33 xa 0.20 
1,1,2-Trichloroethane ND 2,0 ND 0,20 ND 0.20 ND 0 20 
Trichloroethene ND 2*8 ND 0.20 ND 0.20 ND 0 20 
Trichlorofluoromethane ND 2.8 ND 0.20 ND 0,20 ND 0.20 
Vinyl chloride ND 2.0 ND 0.20 ND 0.20 ND 0.20 

ND Not detected at specified detection limit C Confirmed on second column or by GC/MS 

I Result differs from last report - see report narrative 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. 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-256 

Analytical Data Summary Page: 3 

Method:SU8310 PAHs by HPLC (1) 
List:8310 Method analytes 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9006201100 
S»V Z 
50 
ug/L 
05A. 
water 

9006200945 

i ' 
ug/L 
06A 
water 

REAGENT BLANK 

1 

ug/L 
07A 

water 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
BenzoCg.h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate Recoverv(X) 
Terphenyt-d14 
Control Limits: 24 to 146 

Result 
ND D 
ND D 
ND 
1.4 a 
ND 
ND 
ND 
ND 
9.3 a 
ND 
ND 
64 oa 
ND D 
230 pa 
150 a 
ND 

196 Q 

Det. Limit 
180 
230 
33 

_ 0,65 
1.2 
0.90 
3.* 
0,85 

__ 7.5 
1.5 
10 

_ 21 
4.3 

_ 180 
_ 32 

14 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

78 

Det. Limit 
1.8 
2.3 
0.66 
0.013 
0.O23 
0.01* 
0.076 
0,017 
0.15 
0.030 
0.21 
0.21 
0.043 
1.8 
0.64 
0.27 

Result 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

97 

Det. Limit 
1.8 
2.3 
0.66 
0.013 
0.023 
0.018 
0.076 
0.017 
0,15 
0.030 
0.21 
0.21 
0.043 
1,8 
0.64 
0.27 

Result Det. Limit 

ND Not detected at specified detection limit 
a Est, result less that 5 times detection limit 

D Sample dilution necessary for this analyte 
O Outside control limits 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 





imi 
InterfTlountQln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

DATE REPORTED: 06/27/90 

DATE RECEIVED: 06/20/90 
DATE COLLECTED: 06/20/90 

Lab pH (s.u. ) 7.76 
Lab conductivity, umhos/cm „ 4710 
Lab r e s i s t i v i t y , ohm-m 2.1231 
Total dissolved solids (180), mg/l.. 3952 
Total dissolved solids ( c a l c ) , mg/l. 3798 
Total a l k a l i n i t y as CaC03, mg/l 238.75 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1827.28 
Sodium absorption ra t i o 4.80 

mg/l meq/1 
Bicarbonate as HC03 291.3 4.77 
Carbonate as C03 0.0 0.00 
Chloride 279.2 7.88 
Sulfate 2221.3 46.28 
Calcium 578.3 28.86 
Magnesium 93.5 7.69 
Potassium 10.7 0.27 
Sodium 471.6 20.51 
Major cations 57.33 
Major anions 58.93 
Cation/anion difference 1.37 % 

CLIENT 
ID 

SITE 
LAB NO 

GCL 

90j06200945 

F4T95 

C. Neal SchaefftJ) 
Lab D i r e c t o r 





RARUtff 
4fini defining (feftprfhy ' '* " 
iediar, WorM :Crd,rt 'tO-W-W 

Analytical Data Summary Pag«:2 

;!i,iiiiiti:v:i,".i! 
.i'i:!•»!•• i»!MI''t; • 

Method/Anil y-t» 
• • s;*t- :.::!! •! 
• iit::!•••••! t--t '• 
.-•N-I...! :t-.; •••• 1 .. i • t. 11 -; * -i 

, lampl* JdantlfI cat 1onl 1 ' ' 

,f , • ;•• : ' :, ' '. • • . .. ; • • • •• 
90M06123* : REAGENT BLANK 

03 
water 

tUver by IU6010 
lilvtr 

Aluminum by 5W6010 
Aluminum 

Aritnie by 5W7060 
Ar»«nJe 

Barium by SV&010 
•arlun 

loron by CU6010 
Boron 

Cobalt by IU6010 
Cobalt 

Chromium by 8U6010 
chromium 

L.,4*r by SU6010 
Ceppar 

Iron by IW6010 
Iron 

Hangar*** by IW6010 
Manganeie 

Holybdanun by 5W6010 
Molybdenum 

Nickel by SUM 10 
Nickel 

Laad by SVK21 
Lead 

ialtnlum by SW7740 
Selenium 

Zine by SUM 10 
Zinc 

Remit 

NO 

45 

ND 

!L2L 

ng/l 

. mg/L 

mg/L 

mg/L 

mg/L 

0-053 mg/L 

0-0°« mg/L 

0-12 mg/L 

S2 mg/L 

L i mg/L 

NO mg/L 

O-"*? • mg/L 

0-027 mg/L 

ND mg/L 

k1» mo/L 

Det. Limit Ram It Dat. Limit Result Det. limit 

ND W/L H i l NO mg/L 

21? 
SKrsiJSsrsns*. 

_ w/i mmm ND mg/L !y i£§ 

ND mg/L mm 

3.7 mfl/L ND mg/L 

0.31 _ mg/L ft,p«KI ND mg/L jkowpH 

0.18 mg/L 
t 

NO mg/L fiMP'l 

0.29 mg/L mm ND mg/L t,ioo||i 

0.67 . - A i m 0.006 fi mg/L I l i l l i 
300 - mg/L W ND mg/L WMi 
5.7 _ mg/L i P i l ND mg/L p",QP&.i, 

NO mg/L MM ND mg/L lilOBOii 

0.19 -WA t m ND W/L f i i n 
0,099 mg/L 

NO W/L 0;$05M 

0.82 
iW*t*SH*f8< 

0.82 _ IDB/L totted ND mg/L tftotoill 
NO Not detected at 
:"v :..•!,';:.; - 1 !'.',' 

(1) for a (Milled 

apaeil'led' detection Umlt 

deierlptlon of flags' and technical ter 

' 6 Eat. reiult last that 

In thii report refer to tha 

S timet detection limit 

glossary. 



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

MONITOR WELL SHS-4 

SAMPLER GIANT 

DATE 6/19/90 

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 
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 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 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 8 

Geoscience Consultants,Ltd. 

kRadian Work Order: SO-06-151 

Hethod:Aromatics by EPA 602 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9006191515 

1 

ug/L 
01C 
water 

9006191745 

10 

ug/L 
02C 
water 

9006201410 

10 
ug/L 

03C 
water 

9006201350 

1 
ug/L 

04C 
water 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- D i chIorobenzene 
Ethylbenzene 
Toluene 

Xylenes (total) 

Surrogate Recoverv(X) 

1-Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

102 

Det Limit 

0.20 

0.20 

0.40 

0.40 

0.30 

0,20 

0.20 

0.20 

Result 
ND 
4.4 G3 

ND 
ND 
ND 
57 C 

ND 
24 G 

Det. Limit 

2.0 

_ 2-0 

4.6 

4.0 

3.0 

2.0 

2.0 

2.0 

98 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

102 

Det Limit 

2.0 

2.0 

4.0 

4.0 

3.0 

2.0 

2.0 

2.0 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

98 

Det. Limit 
0.20 
0.20 
0.40 
0.40 
0.30 
0.20 
0.20 
0.20 

ND Not detected at specified detection limit 
a Est. resutt less that 5 times detection limit 

G Indicates an estimated GC value due to interferences. 

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. 



J 

R A D I A N 

.Geoscience Consultants,ltd. 
'*adian Work Order: SO-06-151 

Analytical Data Summary Page 

Method:Halocarbons by EPA 601 <1> 

Lisf.Complete analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9006191515 

1 

ug/L 
01A 
water 

\ 4 
9 

9006191745 

10 
ug/L 
02A 
water 

9006201410 

10 

ug/L 
03A 
water 

9006201350 

1 

ug/L 
04A 
water 

NO Not detected at specified detection limit 
I Result differs from last report - see report narrative 
X See definition in report narrative 

C Confirmed on second column or by GC/MS 
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. 



R A D I A N 
C O R P O R A T I O N Analytical Oata Summary Page: 2 

1 
Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-256 

Method:SU8310 PAHs by HPLC (1) 
List:8310 Method analytes 

Sample 10: 9006191515 9006191745 9006201410 9006201350 

5H5 5 
Factor: • 1 5 1 1 : • 
Resutts 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 
Acenaphthene ND 1.8 ND 9.0 ND 1.8 ND 1.8 
Acenaphthylene ND 2.3 ND 12 ND 2,3 ND 2.3 
Anthracene ND 0.66 ND 3.3 ND 0.66 ND 0.66 
Benzo(a)anthraeene ND 0.013 0.60 0.065 ND 0.013 ND 0.013 
Benzo(a)pyrene ND 0.023 0.14 9 0.12 ND 0.023 ND 0 023 
Benzo(b)fluoranthene ND 0.018 0.44 a 0.090 ND 0,018 ND 0,018 
Benzo(g,h,i)perylene ND 0.076 0.52 a 0.38 ND 0.076 ND 0 076 
Benzo(k)fluoranthene ND 0.017 ND 0.085 ND 0.017 ND 0.017 
Chrysene ND 0.15 3.9 0.75 ND 0.15 ND 0.15 
Dibenzo(a,h)anthracene ND 0 030 ND 0.15 ND 0.030 ND 0.030 
Fluoranthene ND 0.21 ND 1.Q ND 0.21 ND 0.21 
Fluorene ND 0.21 5.2 1.0 ND 0.21 ND 0.21 
IndenoO ,2,3-cd)pyrene ND 0.043 ND 0.22 ND 0.043 ND 0.043 
Naphthalene ND 1.8 ND 9.0 ND 1,8 ND 1.8 
Phenanthrene ND 0.64 11 a 3.2 ND 0.64 ND 0.64 
Pyrene ND 0 27 ND 1.4 ND 0.27 ND 0.27 

Surrogate Recovery(X) 
Terphenyl-d14 99 82 96 74 
Control Limits: 24 to 146 

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. 

' 1———— •—— '—-— ,— 





imi 
Interfflountaln 

labofatofles, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 

F4496 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/19/90 

Lab pH (s.u.) 
Lab conductivity, umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
Tota l d i s s o l v e d s o l i d s (180), mg/l. 

di s s o l v e d s o l i d s ( c a l c ) , mg/l 
a l k a l i n i t y as CaC03, mg/l.... 
a c i d i t y as CaC03, mg/l 

Total 
Total 
Total 
T o t a l hardness as 
Sodium absorption 

CaC03, 
r a t i o . 

8.11 
3284 

3.0451 
2806 
2626 

162.35 
0 .00 

mg/l 1365.44 
3.36 

Bicarbonate as HC03 
Carbonate as C03 
Chloride 
S u l f a t e , 
Calcium 
Magnesium , 
Potassium , 
Sodium , 
Major cations , 
Major anions 
Cation/anion d i f f e r e n c e , 

mg/l 
198.1 
0 

25 
1764 
297 
151 
4 

285 

meq/1 
3.25 
0. 
0, 

36 , 
14 , 
12 , 
0, 

12. 
39, 
40, 
1, 

00 
72 
76 
83 
48 
12 
41 
83 
72 
11 

C. Neal Sfchaeffe^ 
Lab Director-



JLml 2506 West Main Street 
Inter-mountain Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE; 
LAB NO: 

GCL 
9006191515 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/19/90 

Lab pH (s.u.) 8.12 
Lab conductivity, umhos/cm 3273 
Lab r e s i s t i v i t y , ohm-m 3.0553 
Total dissolved solids (180), mg/l.. 2806" 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2660 
Total a l k a l i n i t y as CaC03, mg/l 171.90 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1395.56 
Sodium absorption r a t i o 3.32 

mg/l (oeq^/ 7 

Bicarbonate as HC03 209.7 V3j^4 
Carbonate as C03 0.0 0.00 
Chloride 46.2 1.30 
Sulfate 1762.0 36.71 
Calcium 305.2 15.23 
Magnesium 154.2 12.68 
Potassium 4.6 0.12 
Sodium 285.0 12.40 
Major cations 40.43 
Major anions 41.45 
Cation/anion difference 1.25 * 
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Analytical Data Summary Page:2 

'•Metbod/Ariityt* "'* 

••!!.!! !•':)' •>•*' 1 

!">••• 
MatrU 

9004.661 »S 

; lampl* Identification! ' ' 

• ' REAGENT BLANK 90O4O612JS ' ' 

02 OS 
Utter, water 

Silver by IU6010 
lUver 

Aluminum by SW6010 
Aluminum 

Artanle by SW7060 
Anenfe 

atrium by SW6010 
larlum 

loron by SW6010 
Boron 

Cobalt by IU6010 
Cobalt 

Chromium by SW6010 
chromium 

l.ryXr by SU6010 
Copper 

Iron by SW6010 
Iron 

Kingtnete by IU6010 
Manganete 

Molybdenum by 5W6010 
Molybdenum 

Nickel by SW6010 
Nickel 

Ltad by SV7421 
Lead 

Selenium by SV7740 
Selenium 

Zinc by SW6010 
Zinc 

Result 

NO 

45 

Ott. Limit 

NO 

0.93 

p̂052_ 

0.094 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

NO mg/L 

P.047 B mg/L 

0-027 mg/L 

NO mg/L 

k19 ma/L 

Pali. 

SL 

Li. 

Result Dat. Limit Result Oct. l imi t 

ND mg/L l l i l NO mg/L i lMfi l 

210 mg/L tee ND mg/L I$i£ff 

ND 

3.7 

mg/L 

mg/L 

i i i i 
M i l NO mg/L vIoj|fil 

mg/L ND mg/L e.OOdO;.; 

0.1ft mg/l 
4 

* t f ' 

I I I I I ND mg/L .̂OOfO .1' 

0.29 mg/L ND mg/L £0070$ 

0.67 mg/L mm 0.006 8 mg/L l l i p i i 

UP mg/L I I I I NO mg/L plSw>|| 

5.7 mg/L M i l NO mg/L Q,O02O, v; 

NO mg/L mm ND mg/L <k*0flq£ 

0.19 

0.099 

mg/L 

mg/L 

liin 
mm 

ND mg/L I^I iH 

NO mg/L 

0.82 mg/L ND mg/L l^ofdtll 

N6 wt detected at Reified detection limit, - C E,t. rtiult l«t that 3 timet detection limit 

(1) for t drafted description of flags and technical Unr* In thit report refer to tht glossary. 



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

MONITOR WELL SHS-5 

SAMPLER GIANT GIANT 

DATE 11/27/89 6/20/90 

PARAMETER 

DETECTION LIMIT <1.0 (BELOW) 

BENZENE ND ND( .2 0) 
BROMODICHLOROMETHANE ND ND( 1. 0) 
BROMOFORM ND ND( ;5 0) 
BROMOMETHANE ND ND( 12 • 0) 
CARBON TETRACHLORIDE ND ND a 2) CHLOROBENZENE ND ND( 2. 0) 
CHLOROETHANE ND NDI ,5 2) 
CHLOROFORM ND ND( 1. 0) 
CHLOROMETHANE ND NDI ,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 NDI ,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 l.'i 

TOLUENE ND ND {2 0) 
1,1,1-TRICHLOROETHANE 0.88 NDI 2. 0) 
1,1,2-TRICHLOROETHANE ND ND (2 0) 
TRICHLOROETHENE 1.8 3.( 
TRICHLOROFLUOROMETHANE ND ND (2 0) 
VINYL CHLORIDE ND NDI ',2 0) 
TOTAL XYLENES ND ND (2 0) 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 8 

Geoscience Consultants,Ltd. 
Uadian Work Order: SO-06-151 

Method:Arometies by EPA 602 (1) 

: List:Comptete analyte list 
Sample ID: 9006191515 9006191745 9006201410 9006201350 

Factor: 1 10 10 1 
Results in: ug/L ug/L ug/L ug/L 

01C 02C 03C 04C 
Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Benzene ND 0.20 ND 2.0 ND 2.0 ND 0.20 

Chlorobenzene ND 0,20 4.4 G3 2.0 ND 2.0 ND 0.20 
1,2-D i chIorobenzene ND 0.40 ND 4,0 ND 4.0 ND 0.40 

1,3-D i ch I orobenzene ND 0.40 ND 4,0 ND 4,0 ND 0,40 

1,4-Dichlorobenzene ND 0.26 ND 3.0 ND 3.0 ND 0.30 
Ethylbenzene ND 0,20 57 C 2.0 ND 2.0 ND 0.2O 
Toluene ND 0.20 ND 2.6 ND 2.0 ND 0.20 

Xylenes (total) ND 0.20 24 G 2.0 ND 2.0 ND 0.20 

Surrogate Recoverv(X) 

fc 1-Bromo-4-fluorobenzene 102 98 102 98 

J Control Limits: 40 to 140 

ND Not detected at specified detection limit 
9 Est. result less that 5 times detection limit 

G Indicates an estimated GC value due to interferences. 
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. 



R A D I A N 
Analytical Data Summary Pag 

.Geoscience Consultants,Ltd. 
'«adian Work Order: $0-06-151 

Method:Halocarbons by EPA 601<1) 

List:Complete analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9006191515 

1 

ug/L 
01A 
water 

9006191745 

10 

ug/L 
02A 
water 

4 

9006201410 

10 

ug/L 
03A 
water 

BromodichIoromethane 
Bromoform 
Bromome thane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethytvinyl ether 
Chloroform 
Chloromethane 
D i bromochIoromethane 
1.2- Dichlorobenzene 
1.3- DichIorobenzene 
1.4- Dichlorobenzene . 
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 chIoropropene 
Methylene chloride 
1,1,2,2-Tet rachIoroethane 
Tetrachloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Tr i chIorofIuoromethane 
Vinyl chloride 

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 
0.16 
0.50 
1.2 
0.12 
0.25 
0,52 
0.50 
0.10 , 
0.36 
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 
0.26 
0,20 
0.20 
0.20 
0.20 

Result Det. Limit 
ND 1.0 
ND 5.0 
ND 12 
ND 1.2 
ND 2*5 
ND 5.2 
ND 5.6 
ND 1,0 
ND 3.0 
ND 2.0 
ND 5.6 
ND 3,2 
ND 2.4 
ND 5.0 I 
7.1 C 1.0 | 
ND 2.0 | 
39 CI 2.0 | 
ND 2.0 || 
ND 1.0 §| 
ND 2.0 || 
ND 3.4 || 
ND 4.0 || 
ND 1.5 
1.2 CIS 1,0 || 
ND 2.0 
ND 2.0 If 
2.9 C3 2.0 || 
ND 2.0 -
ND 2.0 || 

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 
ND 1.0 J 
ND 2.0 
14 CI 2.0 
ND 2.0 
ND 1.0 
ND 2.0 I 
ND 3.4 I 
ND 4.0 | 
ND 1.5 | 
2.7 CIS 1.0 I 
ND 2.0 
ND 2.0 § 
3.0 ca 2.0 | 
ND 2.0 
ND 2-0 1 

9006201350 

1 

ug/L 
04A 
water 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.42 

0.35 ca 
ND 
ND 
ND 
ND 

Det. Limi 
0.10 
0.50 
1.2 
0.12 
0.25 
0.52 
0.50 
0.10 
0.30 

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 

xia 

NO Not detected at specified detection limit c Confirmed on second colum or by GC/MS 

iVesulf differs frcTlast report - see report narrative a Est. result less that 5 t ^ s detects Urrnt 

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 N 

i Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-256 

Analytical Data Summary Page: 2 

Method:SW8310 PAHs by HPLC (1) 

List:8310 Method analytes 
Sample ID: 

Factor: 

Results in: 

Matrix: 

9006191515 
S*S 4 
1 

ug/L 

01A 
water 

9006191745 

SH'S i : 

5 " . . 

ug/L 

02A 

water 

9006201410 

- 1 

ug/L 

03A 

water 

9006201350 

1 

ug/L 

04A 

water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene ND 1.8 ND 9.0 ND 1.8 ND 1.8 
Acenaphthylene ND 2.3 ND 12 ND 2,3 ND 2.3 
Anthracene ND 0.66 ND 3.3 ND 0.66 ND 0.66 
Benzo(a)anthracene ND 0.013 0.60 0.065 ND 0.013 ND 0.013 
Benzo(a)pyrene ND 0.023 0.14 a 0.12 ND B.023 ND 0 023 
Benzo(b)fluoranthene ND 0.018 0.44 a 0.090 ND 0,01* ND 0.058 
Benzo(g,h,i)perylene ND 0 076 0.52 a 0.38 ND 0.076 ND 0.076 
Benzo(k)fluoranthene ND 0.017 ND 0.085 ND 0.017 ND 0.017 
Chrysene ND 0.15 3.9 0.75 ND 0.15 ND 0.15 
Dibenzo(a,h)anthracene ND 0.030 ND 0.15 ND 0.030 ND 0.030 
Fluoranthene ND 0.21 ND 1.0 ND 0.21 ND 0.21 

' Fluorene ND 0.21 5.2 1.0 ND 0.21 ND 0.21 
IndenoO ,2,3-cd)pyrene ND 0 043 ND 0.22 ND 0.043 ND 0.043 
Naphthalene ND 1.8 ND 9.0 ND 1,B ND 1.8 
Phenanthrene ND D.64 11 a 3.2 ND 0.64 ND 0.64 
Pyrene ND 0.27 ND 1.4 ND 0.27 ND 0.27 

Surrogate RecovervCX) 

Terphenyl-d14 99 82 96 74 
Control Limits: 24 to 146 

ND Not detected at speofied detection limit S 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. 
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InterfTlountaIn 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 

9006201410 

F4497 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/20/90 

Lab pH (s.u. ) 8.09 
Lab conductivity, umhos/cm 3911 
Lab r e s i s t i v i t y , ohm-m 2.5569 
Total dissolved solids (180), mg/l.. 2804 
Total dissolved solids ( c a l c ) , mg/l. 2656 
Total a l k a l i n i t y as CaC03, mg/l 315.15 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1044.16 
Sodium absorption ratio 6.70 

mg/l meq/1 
Bicarbonate as HC03 384.5 6.30 
Carbonate as C03 0.0 0.00 
Chloride... 356.8 10.06 
Sulfate 1272.4 26.51 
Calcium 208.8 10.42 
Magnesium 127.2 10.46 
Potassium 3.9 0.10 
Sodium 497.6 21.64 
Major cations 42.63 
Major anions 42.87 
Cation/anion difference 0.29 % 

C. Neal Schaeffe 
Lab Director 
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R A D I A N 

Geo Science 
adian Work Order: SO-01-085 

Analytical Data Summary Page: 2 

Method:Metals by SU6010 (1) 
List:Priority pollutant* Ust 

Sample ID: 

Factor: 
Results in: 

Matrix: 

1 
9001091521 

1.00 
mg/L 
01A 
water 

9001091421 

1.00 
mg/L 
02A 
water 

8 
9001101430 

1.00 
mg/L 
03A 
Water 

9001101647 

1.00 
mg/L 
04A 
water 

Antimony 
Beryllium 
Cadmium 
Chromium 
Copper 
Nickel 
Silver 
Zinc 

Result Det. Limit 
0.045 
0.003 
ND 
0.024 
0.075 
0.16 
ND 
0.12 

0.034] 
0.0010 
0.0040 
0.0070 
0.0066 
0.015 
0.0070 
0.0020 

Result 
0.067 
0.016 
0.005 
0.20 
0.19 
0.24 
ND 
0.75 

Det. Limit 
*_ oVo&J 

&.00W 
1_ b.oo4d 

0,0070 
6.0060 
0.01S 
0.0070 
0,0020 

Result Det. Limit 
0.059 * 0.034' 
0.007 
ND 
0.042 
0.12 
0.26 
ND 
0.24 

0.0010 
0.OO4D 
0.0070 
0.0060 
0.015 
OiOOTO 
0.0020 

Result 
0.045 
ND 
ND 
0.009 
0.036 
0.13 
ND 
0.20 

Det. Limit 
L_ 0.034' 

0.0010 
0.0040 

L_ 0.0070 
D;OO60 

0 015 
0V0070 
0.0020 

* Est. result less than 5 times detection 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 
Analytical Data Summary Page:5 

Geo Science 
Radian Work Order: S0-01-08S 

| -̂ Sample Identifications 
Method/Ana lyte J ĵ £/ 

9001101647 9001110750 REAGENT BLANK 

04 05 06 
Matrix Water Water water 

1 
-senic by SU7060 

. Arsenic 
Mercury by SU7470 

Mercury 
.'ad by SW7421 

I Lead 
'";lenium by SU7740 

Selenium 
I (rial I ium by SU7841 
I Thallium 

Result Det. Limit 

ND mg/L 0.OO4D \ 

ND mg/L 0.0002 

0.006 * mg/L 0.0030 ' 

ND mg/L Q.OOSoT™ 

ND mg/L SloOSo"" 

Result Det. Limit 

ND mg/L 0.020 

0.0004 * mg/L 0.0002 

0.089 mg/L 0.0060 

0.009 * mo/L fLflOSo' 

ND mg/L OjODSO 

Result Det. Limit 

ND mg/L 0.0040 

ND mg/L 0.0002 

ND mg/L 0,0030 

ND mg/L 0.0050 

ND mg/L O.OOSO 

ND Not detected at Specified detection limit * Est. result less than 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the glossary; 

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

MONITOR WELL SHS-6 

SAMPLER GIANT GIANT 

DATE 11/27/89 6/20/9C 

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 
1,1-DICHLOROETHANE ND ND 
1.2-DICHLOROETHANE ND ND 
1,1-DICHLOROETHENE 0.93 ND 
CIS-1,2-DICHLOROETHENE NA ND 
TRANS-1,2-DICHLOROETHENE ND ND 
1.2-DICHLOROPROPANE ND ND 
ETHYLBENZENE ND ND 
METHYLENE CHLORIDE ND ND 
1.1,2,2-TETRACHLOROETHANE ND ND 
TETRACHLOROETHENE 0.45 0.42 
TOLUENE ND ND 
1,1,1-TRICHLOROETHANE ND 0.35 
1,1,2-TRICHLOROETHANE ND ND 
TRICHLOROETHENE ND ND 
TRICHLOROFLUOROMETHANE ND ND 
VINYL CHLORIDE ND ND 
TOTAL XYLENES ND ND 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 8 

Ceoseience Consultants,ltd. 
Radian Work Order: SO-06-151 

I Hethod:Aromatics by EPA 602 (1) , i 1* , * 

List:Complete analyte list H \ 

I Sample ID: 9006191515 9006191745 9006201410 9006201350 

Factor: 1 10 10 1 

Results in: ug/L ug/L ug/L ug/L 

01C 02C 03C 04C 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Benzene ND 0.26 ND 2.0 ND 2 0 ND 0.20 

Chlorobenzene ND 0.20 4.4 G3 2.0 ND 2.0 ND 0.20 
1,2-D i chIorobenzene ND 0,40 ND 4.0 ND 4.0 ND 0.40 

1,3-DichIorobenzene ND 0.40 ND 4.0 ND 4.0 ND 0.40 

1,4-D i chIorobenzene ND 0.30 ND 3.0 ND 3.0 ND 0.30 

Ethylbenzene NO 0.20 57 C 2.0 ND 2.0 ND 0.20 

Toluene ND 0.20 ND 2.0 ND 2.0 ND 0.20 

Xylenes (total) ND 0.20 24 G 2.0 ND 2.0 ND 0 20 

Surrogate Recoverv(X) 

\ 1-Bromo-4-fIuorobenzene 102 98 102 98 

T Control Limits: 40 to 140 

ND Not detected at specified detection limit G Indicates an estimated GC value due to interferences. 
S Est. resutt 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. 
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R A D I A N 
Analytical Data Summary Page: 2 

^Geoscience Consultants,ltd. 

'Radian Work Order: SO-06-151 

Method:Halocarbons by EPA 601 <1) 

List:Complete analyte l i s t ; 

Sample ID: 

Factor: 

Results in: 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 
2-Chloroethylvinyl ether 
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 
cis-1,3-Dichloropropene 
trans-1,3-D i chIoropropene 
Methylene chloride 

1,1,2,2-Tet rachIoroethane 
Tetrachloroethene 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 
Trichloroethene 

T r i chIorofluoromethane 
Vinyl chloride 

9006191515 

1 

ug/L 

01A 

water 

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 

0.16 

0,50 

1.2 

0.12 

0.25 

0.52 

O.SO 

0.10., 

0.38 

0.20 

O.SO 

0.32 

0.2* 
0,50 
0.10 
0.20 
0.20 

0.26 ' 

0.1D 

0.20 

0.34 

0.40 

0.15 

0.10 

0.26 

0.20 
0.20 

0.20 
0.20 

9006191745 

10 

ug/L 
02A 
water 

Result Det. Limit 

ND 1.0 

ND 5.0 

ND 12 
ND 1.2 
ND 2*5 
ND S.2 
ND 5.0 

ND 1.0 
ND 3.0 

ND 2.0 
ND 5.6 

ND 3,2 
ND 2,4 

ND 5.0 
7.1 C 1.0 
ND 2,0 
39 CI 2.0 § 

ND 2.0 

ND 1.0 | 
ND 2,0 |1 
ND 3.4 || 

ND 4.0 i f 
ND 1.5 

1.2 cia 1,0 |§ 

ND 2.0 
ND 2.0 || 
2.9 C8 2.0 || 
ND 2.0 . 
ND 2.0 

4 

9006201410 

10 

ug/L 
03A 
water 

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 3.9 

ND 2.0 
ND 5.0 

ND 3.2 
ND 2.4 
ND 5.0 
ND 1.0 
ND 2.0 

14 Cl 2.0 

ND 2.0 
ND 1.0 | 

ND 2.0 
ND 3.4 
ND 4.0 | 

ND 1.5 
2.7 C13 1.0 | 
ND 2.0 
ND 2.0 I 

3.o ca 2.0 | 
ND 2.0 
ND 2 0 

9006201350 

1 

ug/L 
04A 
water 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.42 

0.35 ca 
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 

X13 

MD Not detected at specified detection limit C Confirmed on second colum or by GC/MS 
, Result differs from last report - see report narrative 3 Est. result less that 5 t ^ s detecuon hmt 

X See definition in report narrative 

(V) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-256 

Analytical Data Summary Page: 2 

Method:SW8310 PAHs by HPLC (1) 
List:S310 Method analytes 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9006191515 
6*5 4 
1 
ug/L 
01A 
water 

9006191745 

5 

ug/L 
02A 
water 

900620H10 
5H5 5 
1 
ug/L 
03A 
water 

90,06201350 

1 
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)anthraeene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate Recoverv(X) 

Terphenyl-d14 

Control L imi ts : 24 to 146 

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 0.017 
ND 0.15 
ND 0 030 
ND 0.21 
ND 0.21 
ND 0.043 
ND 1.8 
ND 0.64 
ND 0.27 

99 

Result Det. Limit 
ND 9.0 
ND 12 
ND 3.3 
0.60 0.065 
0.14 3 0.12 
0.44 a 0.090 
0.52 3 0.38 
ND 0.085 
3.9 0.75 
ND 0.15 
ND 1.0 
U 1.0 
ND 0.22 
ND 9.0 
11 a 3.2 
ND 1.4 

82 

Result Det. Limit 
ND 1.8 
ND 2,3 
ND 0.66 
ND 0.013 
ND 0.023 
ND 0,016 
ND 0.076 
ND 0.017 
ND 0.15 
ND 0.030 
ND 0.21 
ND 0.21 ' 
ND 0.043 
ND 1.8 
ND 0.64 
ND 0.27 

96 

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 0.017 
ND 0.15 
ND 0.030 
ND 0.21 
ND 0.21 
ND 0.043 
ND 1.8 
ND 0 64 
ND 0.27 

74 

ND Not detected at specified detection limit 8 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. 
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i m i 
Inter-fTlountaln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 

9006201350 

F4 498 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/20/90 

Lab pH (s.u. ) 7.84 
Lab conductivity, umhos/cm 3306 
Lab r e s i s t i v i t y , ohm-m 3.0248 
Total dissolved solids (180), mg/l.. 2572 
Total dissolved solids ( c a l c ) , mg/l. 2480 
Total a l k a l i n i t y as CaC03, mg/l 276.95 
Total acidity as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1124.48 
Sodium absorption ratio 4.42 

mg/l meq/1 
Bicarbonate as HC03 337.9 5.54 
Carbonate as C03 0.0 0.00 
Chloride 126.9 3.58 
Sulfate 1408.2 29.34 
Calcium 397.6 19.84 
Magnesium 32.2 2.65 
Potassium 8.0 0.20 
Sodium 340.8 14.82 
Major cations 37.52 
Major anions 38.46 
Cation/anion difference 1.23 % 

Lab Director 
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R A D I A N 
C O R P O R A T I O N 

Analyt ical Data Summary Page:4 

Geo Science 

Radian Work Order: SO-01-08S 

I Sample IdentIfications s : ^ 
Hethod/Analyte 

>' .L/.v. 

9001091521 9001091421 9001101430 

01 02 03 
Matrix water water Water 

1 Result Det. Limit Result Det. Limit Result Det. Limit 
.rsenic by SU7060 

. Arsenic ND mg/L 0.004D' ' ND mg/L 0.020 ND mg/L 0.012 
(Mercury by SU7470 

Mercury ND mg/L 0.0002 " ND mg/L 0.0002 ND mg/L 0.0002 
ead by SU7421 

I Lead 0.028 mg/L 0.0030 0.058 mg/L 0.0030 0.039 mg/L 0.003D 
'elenium by SU7740 

Selenium ND mg/L 0.0050 ND mg/L O.OOSO ND mg/L 0.0050 
IThalliun by SU7841 
I Thallium ND mg/L 0.005D ND mg/L 0 0050 ND mg/L 0 0050 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the glossary. 



c e i r o a i T i o i 

Geo Science 
Radian Work Orders SO-01-085 

Analytical Data Summery Page: 2 

Hethod:Hetals by SU6010 (1) 
List:Priority pollutants Ust : 

Sample ID: 

Factor: 
Results in: 

Matrix: 

1 
9001091521 

1.00 

tng/L 

01A 

water 

9001091421 

1.00 
mg/L 
02A 
water 

9001101430 

1.00 
mg/L 
03A 
water 

9001101647 

1.00 
mg/L 
04A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Antimony 0.045 * 0.034"; 0.067 * O i l 0.059 * 0.034 0.045 * D.034 

Beryll ium 0.003 * 0.0010 0.016 ! § § ! 0.007 0.0010 ND 0.0010 
Cadmium ND 0.0046 0.005 • 0.0040 ND 0.0040 ND 0.0040 
Chromium 0.024 * o.ooro 0.20 0,0070 0.042 0.0070 0.009 * 0.0070 

Copper 0.075 0.0060 0.19 0.O06O 0.12 0.0060 0.036 D.0060 
Nickel 0.16 0.015 0.24 0.015 0.26 0 015 0.13 0.015 
Si I ver ND 0.0070 ND D.0070 ND 0;0Q70 ND 0:0070 
Zinc 0.12 0.0020 0.75 0,0020 0.24 0.0020 0.20 0.0020 

* Est. result less than 5 times detection limit: NO 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. 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
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(10. 0) 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(10. 0) 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(10 0) 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(10. 0) ND 
ETHYLBENZENE ND(20 0) 140.0 
METHYLENE CHLORIDE ND(40 0) ND 
1.1.2,2-TETRACHLOROETHANE ND(15. 0) ND 
TETRACHLOROETHENE ND(10 o) ND 
TOLUENE 290.0 1.1 
1,1.1-TRICHLOROETHANE ND(20 o) 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 



R A D I A N 
C O R P O R A T I O N Analytical Oata Summary Page: 7 

geoscience Consultants,Ltd. ; 

adian Work Order: SO-06-154 

Method:Aromatics by EPA 602 (1) 

List:Complete analyte list 

Sample ID: 

FBCtor: 

Results in: 

Matrix: 

9006211545 

1 

ug/L 
01C 
water 

9006211730 

5000 

ug/L 

02C 

water 

9006211130 

2000 

ug/L 

03C 

water 

REAGENT BLANK 

1 

ug/L 
05A 
water 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- D i chIorobenzene 
1,4 - D i ch I orobenzene 
Ethylbenzene 
Toluene 

Xylenes (total) 

Surrogate Recovery(X) 
1-Bromo*4-fluorobenzene 
Control Limits: 40 to 140 

Result 

80 C 

4.0 C 

ND 
ND 
ND 
140 C 
1.1 G 

27 C 

Det. Limit 

0.20 

_ 0.20 
0.40 

0.40 
0.30 

_ 0 20 
0.20 

0.20 

95 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3600 G3 

Det. Limit 
1000 
1000 
2000 
2000 
1500 
1000 
1000 
1000 

105 

Result Det. Limit 

2400 C 
1800 G3 
ND 
ND 
ND 

13000 C 
1100 G3 
79000 G 

72 

400 

400 

800 

800 

600 

400 

fool 
400 

Result 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 

110 

Det. Limit 

0.20 

o.;2o;| 

pi S I 

0.20 

C Confirmed on second column or by GC/MS 

G Indicates an estimated GC value due to interferences. 

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. 



C O R P O R A T I O 

Geoscience Consultants,Ltd. 

iRadian Work Order: S0-06-154 

Analytical Data Summary Page: 3 

Method:Halocarbons by EPA 601 <1) 
List:Complete analyte l i s t 

Sample ID: 9006211545 
1 

9006211730 9006211130 REAGENT BLANK 

Factor: 

Results in: 

Matrix: 

1 

ug/L 

01A 

water 

5000 

ug/L 

02A 

water 

2000 

ug/L 

03A 

water 

1 

ug/L 

04A 

water 

BromodichIoromethane 

Bromoform 

Bromomethane 
Carbon tetrachloride 

Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
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 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Methylene chloride 

1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1.1.1- Trichloroethane 

1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

Result Det. Limit 

2.5 X 0.10 

ND 0.50 

ND 1.2 

ND 0.12 
ND 0.25 

NO 0.52 
ND 0.50 
ND 0.10 
ND 0 30 
ND 0.20 

ND 0.50 

ND 0.32 

ND 0.24 

2.2 C3 0.50 

5.2 C 0.10 
ND 0.20 

1.3 GI 0.20 
ND 0.20 
ND 0.10 
ND 0.20 
ND 0.34 
ND 9,40 
ND 0,15 
ND 0.10 
ND 0.20 
ND 0,20 
0.28 CS 0.20 
ND 0.20 
ND 0.20 

Result Det. Limit 
ND 506 

ND 2500 
ND 5900 

ND 600 
ND 1300 

NO 2600 
ND 2500 
ND 500 
ND 1500 
ND 1000 

ND 2500 

ND 1600 

ND 1200 

ND 2500 
ND 500 

ND 1000 
ND 1000 

ND 1000 
ND 500 

ND 1000 
ND 1700 

NO 2000 
ND 750 

ND 500 
ND 1000 

ND 1000 
3200 X3 1000 
ND 1000 

ND 1000 

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 
NO 
ND 

Det. Limit 

!$!§§ 
2400 

240 

I i i i i 
1000 

!$P!I! 
200 
600 

f§$lll 
1000 

640 

480 

1000 

200 

400 

4p§I 
400 

200 

400 

680 

800 

300 

200 

400 

400 

400 

400 

400 

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. 

0. 

0. 

0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 

$ 

0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Limi t 

•}6|| 
50 
2 
12 
25 
52 
50 
10 
30 

20|:: 

32 
24ll; 
50 

10 

20 
20 

20 
10 

20 
34 

40 
15 

llll 
20 

20 
20 
20 

X See definition in report narrative 

C Confirmed on second column or by GC/MS 

G Indicates an estimated GC value due to interferences. 

ND Not detected at specified detection limit 
a Est. result less that 5 times detection limit 

I Result differs from last report - see report narrative 

(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 Page: 2 

Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-292 

Method:SU8310 PAHs by HPLC (1) 

List:8310 Method analytes 

Sample ID: 

Factor: 

Results in: 

Matrix:• 

9006211545 

5 :•' ' 
ug/L 
01A 
water 

9006211730 

100 
ug/L 
02A 
water 

REAGENT BLANK 

1 
ug/L 
04A 

water 

Result Det. Limit Result Det. Limit Result Det. Limit 

Acenaphthene 19 a 9.0 ND 180 ND 1.8 

Acenaphthylene ND tt ND 230 ND 2,3 

Anthracene ND 3.1 ND 66 ND 0.66 

Benzo(a)anthracene ND 0.065 8.4 1.3 ND 0.013 

Benzo(a)pyrene ND 0.12 2.8 a 2.3 ND 0.023 
Benzo(b)fluoranthene ND 0.090 7.4 a 1.8 ND 0.018 
Benzo(g,h,i)perylene ND 0.38 10.9 a 7.6 ND 0 076 

Benzo(k)fluoranthene ND 0.085 ND 1.7 ND 0.017 

Chrysene ND 0.75 65 a 15 ND 0.15 
D i benzof. a, h) anthracene ND 0.15 9.4 a 3.0 ND 0,030 

Fluoranthene ND 1.0 107 a 42 ND 0.21 

Fluorene 3.6 a 1.0 91 a 21 ND 0.21 

IndenoO ,2,3-cd)pyrene ND 0.22 ND 4.3 ND 0.043 

Naphthalene 20 a 9.0 320 a 180 ND 1,8 
Phenanthrene ND 3.2 510 64 ND 0.64 

Pyrene ND 1.4 31 a 27 ND 0.27 

Surrogate Recoverv(%) 

Terphenyl-d14 104 NC 108 

Control Limits: 24 to 146 

a Est. result less that 5 times detection limit ND Not detected at specified 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. 
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Inter-mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006211545 
SHS-7 > 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/28/90 

06/22/90 
06/21/90 

Lab pH (s.u.) 7 . 84 
Lab c o n d u c t i v i t y , umhos/cm 4120 
Lab r e s i s t i v i t y , ohm-m 2.4272 
Total dissolved s o l i d s (180), mg/l.. 2280 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2216 
Total a l k a l i n i t y as CaC03, mg/l 1069.60 
Total a c i d i t y as CaC03 , mg/l 0.00 
Total hardness as CaC03, mg/l 632.52 
Sodium absorption r a t i o 11.12 

mg/l meq/1 
Bicarbonate as HC03 1304.9 21.39 
Carbonate as C03 . 0.0 0.00 
Chloride 570.8 16.10 
Sulfat e 133.3 2.78 
Calcium 180.7 9.02 
Magnesium 44.2 3.63 
Potassium 2.2 0.06 
Sodium 642.8 27.96 
Major cations 40.67 
Major anions 40.27 
Cation/anion difference 0.49 % 
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R A D I A N 

4 
Geo Science 
Radian Work Order: S0-01-085 

Analytical Data Summary Page:4 

Hethod/Analyte 

Matri> 

9001091521 

01 
water 

Sample Identifications 

9001091421 

02 
water 

900110U30 

03 
water 

1 Result Det. Limit Result Det. Limit Result Det. Limit 
.rsenic by SU7060 
1 Arsenic NO mg/L b'.ooio': ND mg/L 0.020 NO mg/L 0.Q12 , 
(Mercury by SV7470 

Mercury ND mg/L 0.0002" NO mg/L O.6002 ND mg/L 0.0002 
ead by SU7421 

I Lead 0.028 mg/L 0.OO3D . 0.058 mg/L 0.0030 0.039 mg/L 0.003D 
"elenium by SU7740 

Selenium ND mg/L 0.0050 ",, ND mg/L O.OOSD ND mg/L 0.0050 
jThallium by SW7841 
I Thallium ND mg/L 0.0050 NO mg/L 0.0050 ND mg/L 0.0050 

ND Not detected at Specified detection limit 

(1) For a detailed description of flags and technical terms tn this report refer to the glossary. 



R A D I A N 
Analytical Data Summary Page: 2 

Geo Science 
j ^ R a d i a n Work Order: SO-01-085 

I Hethod:Metal6 by SU6010 (1) 
List:Priorfty pollutants Ust y 8 tr 

1 Sample ID: 9001091521 9001091421 9001101430 9001101647 

Factor: 1.00 1.00 1.00 1.00 
Results in: mg/L mg/L mg/L mg/L 

1 01A 02A 03A 04A 
11 Matrix: water water Water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Antimony 0.0A5 * 0.O3«.| 0.067 • (Lea*? 0.059 * 0.034' 0.045 * D.034 
Beryllium 0.003 * 0,0010 0.016 6.0010 0.007 0.0016 ND 0.0010 
Cadmium ND 0.0040 0.005 * D.O04O NO 0.0040 ND 0.0040 
Chromium 0.024 * 0.0070 0.20 0.0070 0.042 0.0070 0.009 * 0.0070 
Copper 0.075 0.0060 0.19 6.0060 0.12 0.0060 0.036 D.0060 

1 Nickel 0.16 0.015̂  0.24 6.015 0.26 0.015 0.13 0.015 
' Silver ND 0.0070 ND 0.6670 ND 0.O070 ND 0;0070 

Zinc 0.12 0.0020 0.75 0.00_0 0.24 0.0020 0.20 0.0020 

1 * Est. result less than 5 times detection limit NO Not detected at specified detection limit 

(_Lr (1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-8 

SAMPLER GIANT GIANT 

DATE 11/27/89 6/21/90 

PARAMETER 

DETECTION LIMIT (BELOW) (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(IOOO) 
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(IOOO) 
1,1,2-TRICHLOROETHANE ND(1 .0) ND(1000) 
TRICHLOROETHENE 4.7 3,200 
TRICHLOROFLUOROMETHANE ND(1 • 0) ND(IOOO) 
VINYL CHLORIDE ND(1 0) ND(IOOO) 
TOTAL XYLENES 230.0 3,600 

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



C O R P O R A T I O 

|^^Geosc»enee Consultants,Ltd. 

j | B ? a d i a n Work Order: S0-06-1S4 

Analyt ical Data Summary Page: 7 

Method:Aromaties by EPA 602 (1) 

List:Complete analyte list 
Sample ID: 

Factor: 

Results in: 

Matrix: 

1 
9006211545 

1 

ug/L 
01C 
water 

9006211730 

5000 
ug/L 
02C 
water 

9006211130 

2000 

ug/L 

03C 

water 

REAGENT BLANK 

1 

ug/L 
05A 
water 

Benzene 
Chlorobenzene 

1.2- D i chIorobenzene 

1.3- Dichlorobenzene 

1.4- DichIorobenzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Surrogate Recovery(X) 

1-B romo-4•fIuorobenzene 

Control Limits: 40 to 140 

Result Det. Limit 

80 C 0.20 

4.0 C 0.20 
ND 0.40 
ND 0.40 
ND 0.30 
140 C 0.20 

1.1 G 0.20 
27 C 0.20 

95 

Result Det. Limit 

ND 1000 

ND 1000 
ND 2000 
ND 2000 
ND 1500 

ND 1000 
ND 1000 
3600 G3 1000 

105 

Result Det. Limit 

2400 C 400 

1800 G_ 400 
ND 800 

ND 800 
ND 600 
13000 C 400 
1100 GS) 400 
79000 G 400 

72 

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 

110 

C Confirmed on second column or by GC/MS 

G Indicates an estimated GC value due to interferences. 

ND Not detected at specified detection limit 
3 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 

Analyt ical Data Summary Page: 3 

t 
Geoscience Consultants,Ltd. 
'Radian Work Order: SO-06-154 

Method:Halocarbons by EPA 601 (1) 

List:Comptete analyte list 
Sample ID: 

Factor: 
Results in: 

Matrix: 

1 

9006211545 

1 

ug/L 
01A 
water 

9006211730 

5000 
ug/L 
02A 
water 

9006211130 

2000 
ug/L 
03A 
water 

REAGENT BLANK 

1 

ug/L 
04A 
water 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2- D i chIorobenzene 
1.3- D i chIorobenzene 
1.4- DichIorobenzene 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2- 0 i chloropropane 
cis-1,3-DichIoropropene 
trans-1,3-0ichIoropropene 
Methylene chloride 
1,1,2,2-TetrachIoroethane 
Tetrachloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Triehlorofluoromethane 
Vinyl chloride 

Result 
2.5 X 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.2 ca 
5.2 C 
ND 
1.3 GI 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.28 ca 
ND 

ND 

Det. Limit 

_ 0.10 

O.SO 
1.2 
0.12 
0.25 
0.52 
0.50 
0.10 
0.38 
0,20 
0.50 
0.32 
0.24 
0,50 
0.10 
0.20 ' 
0.20 

o._i| 
o.i;ll 
oi l ! 
o i l ! 
o,lll 

i l l 
! § ! ! 
l l l l 
tlllll 
n i l 
i l i i l l 

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 

3200 

ND 
ND 

Det. Limit 
500 
2500 
5900 
600 
1300 
2600 
2500 
500 
1500 
.000 
2500 
1600 
1200 
2500 
500 
1000 
1000 
1000 
506 
1000 
1700 
2000 
758 
500 
1000 
1000 
1000 

lorJolf 
loool 

xa 

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 
200 
1000 
2400 
240 
500 
1000 
1000 
200 
600 
400 
1000 
640 
480 • 
1000 
200 
400 
400 
400 
200 
400 
680 
800 
300.-. 
200 
400 
400 
400 
400 
400 

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 
C Confirmed on second column or by GC/MS 
G Indicates an estimated GC value due to interferences. 

ND Not detected at specified detection limit 
3 Est. result less that 5 times detection limit 
I Result differs from last report - see report narrative 

<1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



4 
Geoscience Consultants, Ltd. 
Radian Work Order: 90-06-292 

Method:SU8310 PAHs by HPLC (1) 
List:8310 Method analytes 

Sample ID: 

1 
90062115,5 9006211730 

Page: 2 

REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

5 
ug/L 
01A 
water 

100 
ug/L 
02A 
water 

1 
ug/L 
OAA 
water 

Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene 19 a 9.0 ND 180 ND 1.8 
Acenaphthylene ND 12 ND 230 ND Ull Anthracene ND M NO 66 ND 0.66 
Benzo(a)anthracene ND 0.065 8.4 1,31 ND 0.013 
Benzo(a)pyrene ND 0.12 2.8 a 2.3 ND 0.023 
Benzo(b)fluoranthene ND 0.090 7.4 a 1.8 ND 0.018 
BenzoCg.h,i)perylene ND 0.38 10.9 a 7.6 ND 0.076 
Benzo(k)fluoranthene ND 0,085 NO 1.7 ND 0,017 
Chrysene ND 0.75 65 a 15 ND 0.15 
Dibenzo(a,h)anthracene ND 0.15 9.4 a 3.0 ND 0,030 
Fluoranthene ND 1.0 107 a 42 ND 6,21 
Fluorene 3.6 a 1,0 91 a 21 ND 0.21 
Indenod ,2,3-cd)pyrene ND 0.22 ND 4.3 ND 0.043 
Naphthalene 20 a 9.0 320 a 180 ND 1,8 
Phenanthrene ND 3.2 510 64 ND 0.64 
Pyrene ND 1,4 31 a 27 ND 0.27 

Surroqate Recoverv(X) 
Terphenyl-d14 104 NC 108 
Control Limits: 24 to 146 

a Est. result less that 5 times detection limit ND Not detected at specified 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. 
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Inter-mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 

9006211730 

F4512 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/28/90 

06/22/90 
06/21/90 

Lab pH (s.u. ) 7.68 
Lab conductivity, umhos/cm 4590 
Lab r e s i s t i v i t y , ohm-m 2.1786 
Total dissolved solids (180), mg/l.. 2734 
Total dissolved solids ( c a l c ) , mg/l. 2720 
Total a l k a l i n i t y as CaC03, mg/l 735.35 
Total aci d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 883.52 
Sodium absorption ratio 9.70 

mg/l meq/1 
Bicarbonate as HC03 897.1 14.71 
Carbonate as C03 0.0 0.00 
Chloride 614.9 17.35 
Sulfate 653.5 13.61 
Calcium 329.3 16.43 
Magnesium 15.1 1.24 
Potassium 3.6 0.09 
Sodium 662.8 28.83 
Major cations 46.59 
Major anions 45.67 
Cation/anion difference 1.00 % 

C. Neal Schaef\f 
Lab Director 
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R A D I A N 

Geo Science 
Radian Work Order: SO-01-08S 

Analytical Data Summary Page:4 

Method/Analyte 

Matrix 

9001091521 

01 

water 

Sample Identifications 

Vc % 
9001091421 9001101430 

02 . 
water 

03 
water 

I Result Det. Limit Result Det. Limit Result Det. Limit 
.rsenic by SU7060 
1 Arsenic ND mg/L 0.OO&D j * ND mg/L 0.020 ND mg/L 0.012 
[Mercury by SW7470 

Mercury NO mg/L 0.0002 ND mg/L 0.0002 ND mg/L 0.0002 
ead by SW7421 

I Lead 0.028 mg/L 0.0030 0.058 mg/L 0.0030 0.039 mg/L 0.O03D 
"elenium by SW7740 

Selenium ND mg/L 0.0050 ND mg/L 0.0050 ND mg/L 0.0050 
[Thallium by SW7841 
I Thallium ND mg/L 0.0050 ND mg/L 0.0050 ND mg/L 0.0050 

NO Not detected at Specified detection limit 

(1) For a detailed description of ftags and technical terms tn this report refer to the glossary. 



R A D I A N 

Geo Science 
adian Work Order: SO-01-085 

Analytical Data Summary Page: 2 

Hethod:Hetals by SU6010 (1) 

List Priority pollutants list 
Sample ID: 

Factor: 
Results in: 

Matrix: 

1 
9001091521 

1.00 
mg/L 
01A 
water 

I* 
9001091421 

1.00 
mg/L 
02A 
water 

•s ; 
9001101430 
1.00 
mg/L 
03A 
Water 

5 
9001101647 

1.00 
mg/L 
04 A 
water 

Result Det. Limit Result Det. Limit Result Det. L imit Result Det. Limit 

Antimony 0.045 * b.'oVil 0.067 * 6.034* 0.059 * 0..OJ4* 0.045 * 0.034' 

Beryll ium 0.003 * 0,0010 0.016 0.0010 0.007 0.0010 ND 0.0010 
Cadmium NO 0.0040 0.005 • D.M4<S ND 0.OO4D ND 0.0040 

Chromium 0.024 * 0.0070 0.20 0.0070 0.042 0.0070 0.009 * 0.0070 

Copper 0.075 0.0060 0,19 6.0060 0.12 0.0066 0.036 0.0060 

Nickel 0.16 0.015 0.24 6.01S 0.26 0.015 0.13 0.015 
Silver ND 0.0070 ND D.O070 ND 0.0070 ND 0.0070 

Zinc 0.12 0.0020 0.75 0,0020 0.24 0.0020 0.20 0.0020 

* Est. result less than 5 times detection limit NO 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. 
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VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
GIANT BLOOMFIELD REFINERY 

MONITOR WELL SHS-9 

SAMPLER GIANT 

DATE 6/21/90 

PARAMETER 

DETECTION LIMIT (BELOW) 

BENZENE 2,400 
BROMODICHLOROMETHANE ND(200.0) 
BROMOFORM ND(1000) 
BROMOMETHANE ND(2400) 
CARBON TETRACHLORIDE ND(240.0) 
CHLOROBENZENE 1,800 
CHLOROETHANE ND(1000) 
CHLOROFORM ND(200.0) 
CHLOROMETHANE ND(600.0) 
DIBROMOCHLOROMETHANE ND(400.0) 
1.2- DICHLOROBENZENE ND(800.0) 
1.3- DICHLOROBENZENE ND(800.0) 
1.4- DICHLOROBENZENE ND(600.0) 
1.1- DICHLOROETHANE ND(1000) 
1.2- DICHLOROETHANE ND(200.0) 
1.1- DICHLOROETHENE ND(400.0) 
CIS-1,2-DICHLOROETHENE ND(400.0) 
TRANS-1,2-DICHLOROETHENE ND(400.0) 
1.2- DICHLOROPROPANE ND(200.0) 
ETHYLBENZENE 13,000 
METHYLENE CHLORIDE ND(800.0) 
1,1,2,2-TETRACHLOROETHANE ND(300.0) 
TETRACHLOROETHENE ND(200.0) 
TOLUENE 1,100 
1.1.1- TRICHLOROETHANE ND(400.0) 
1.1.2- TRICHLOROETHANE ND(400.0) 
TRICHLOROETHENE ND(400.0) 
TRICHLOROFLUOROMETHANE ND(400.0) 
VINYL CHLORIDE ND(400.0) 
TOTAL XYLENES 79,000 

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



C O R P O R A T I O N 

..̂ Ĉeoseience Consultants,Ltd. 
kadi an Work Order; S0-06-154 m 

Analytical Data Summary Page: 7 

Method:Aromaties by EPA 602 (1) 
List.-Comptete analyte list 

Sample ID: 
1 

9006211545 9006211730 9006211130 REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
01C 
water 

5000 
ug/L 
02C 
water 

2000 
ug/L 
03C 
water 

1 
ug/L 
05A 
water 

Benzene 
Chlorobenzene 
1.2- D i chIorobenzene 
1.3- DichIorobenzene 
1.4- DichIorobenzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Surrogate Recovery(X) 
1-Bromo-4-fluorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 
80 C 0.20 
4.0 C 0.20 
ND 0.40 
ND 0.40 
ND 0.36 
140 C 0.20 
1.1 G 0.20 
27 C 

95 

0.20 

Result Det. Limit 
ND 1000 
ND 1000 
ND 2000 
ND 2000 
ND 1500 
ND 1000 
ND 1000 
3600 G3 1000 

105 

Result Det. Limit 
2400 C 400 
1800 G3 400 
ND 800 
ND 800 
ND 600 
13000 C 400 
1100 G3 400 
79000 G 400 

72 

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 

110 

C Confirmed on second column or by GC/MS 
G Indicates an estimated GC value due to interferences. 

ND Not detected at specified detection limit 
S 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 Analytical Data Summary Page: 3 

«Geoscience Consultants,Ltd. 
Radian Work Order: $0-06-154 

Method:Hatocarbons by EPA 601(1) _ Wl- :i% 
List:Comptete analyte list 1 0 \ X 

Sample ID: 9006211545 9006211730 9006211130 REAGENT BLANK 

Factor: 1 5000 2000 1 
Results in: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 
Matrix: water water water water 

I Result Det. Limit Result Det. Limit Resul t Det. Limit Result Det. Limit 
BromodichIoromethane 2.5 X 0.10 ND 500 ND 200 ND 0.10 
Bromoform ND O.SO ND 2500 ND 1000 ND 0.50 
Bromomethane ND 1.2 ND 5909 ND 2400 ND 1.2 
Carbon tetrachloride ND t i l l ND 600 ND 240 ND 0.12 
Chlorobenzene ND tlilll ND 1300 ND 560 ND 0.25 
Chloroethane ND I i i i ND 2600 ND 1000 ND 0.52 
2-Chloroethylvinyl ether ND tllflf NO 2500 ND 1000 ND 0.50 
Chloroform ND l l l l ND 500 ND 200 ND 0.10 

I ChIoromethane ND off||§ ND 15D0 ND 600 ND 0.30 
I Dibromochloromethane ND 0.20 ND 1000 ND 400 ND 0.20 
M 1,2-DichIorobenzene ND ND 2500 ND 1000 ND 0.50 

1,3-Dichlorobenzene ND ml NO 1600 ND 640 ND 0.32 
1,4-DichIorobenzene ND i l l ! ND 1200 ND 480 ND 0.24 
1,1-Diehloroethane 2.2 ca I i i i ND 2500 ND 1000 ND 0.50 
1,2-Dichloroethane 5.2 C 0.10 ND SOO ND 200 ND 0.10 

I 1,1-0ichloroethene NO l l l l ND 1000 ND 400 ND 0 20 
' cis-1,2-Dichloroethene 1.3 GI 0,20 ND 1000 ND 400 ND D.20 

trans-1,2-Dichloroethene ND 0.20 ND 1000 ND 400 ND 0.20 
1,2-Dichloropropane ND 0.10 ND 500 ND 200 ND 0.10 
cis-1,3-Dichloropropene ND 0.20 ND 1000 ND 400 ND 0.20 
trans-1,3-Dichloropropene ND 0.54 ND 1700 ND 680 ND D.34 
Methylene chloride ND 9M ND 2000 ND 800 ND 0 40 
1,1,2,2-TetrachIoroethane ND 0,15 ND 750 ND 300. ND 0.15 
Tet rachIoroethene ND 0.10 ND 500 ND 200 ND 0.10 
1,1,1-Trichloroethane ND 0.26 NO 1000 NO 400 ND 0.20 
1,1,2-Triehloroethane NO 0.20 ND 1000 ND 400 ND 0.20 
TrichIoroethene 0.28 C3 0.20 3200 xa 1000 ND 4D0 ND 0.20 
T r i chIorofIuoromethane ND 0.20 ND 1000 ND 400 ND 0.20 
Vinyl chloride ND 0.20 ND 1000 ND 400 ND 0.20 

# -

X See definition in report narrative NO Not detected at specified detection limit 
C Confirmed on second column or by GC/MS 3 Est. result less that 5 times detection limit 
G Indicates an estimated GC value due to interferences. I Result differs from last report - see report narrative 

(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 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-07-078 

Analytical Oata Summary Page: 2 

Method:SW8310 PAHs by HPLC (1) 

List:8310 Method analytes 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9007061040 SH-

" 24" 
ug/L 
01A 
water 

9007061205 SH-

S-11 

38 
'ug/L 
OZA 
water 

REAGENT BLANK 

1 

ug/L 

03A 

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(X) 

Terphenyl-d14 

Control Limits: 24 to 146 

Result Det. Limit 

ND D 170 

ND D 220 

ND 16 

ND 0.31 
ND 0.55 
ND 0.43 

ND 1.8 

ND 0.41 

ND 3.6 
ND 0.72 

23 3 5.0 
74 03 20 

ND D 4.0 
210 D3 170 
190 15 

68 6.S 

173 Q 

Result Det. Limit 
ND D 340 
ND D 440 
ND 25 
ND 0.49 
ND 0.87 
ND 0.68 
ND 2.9 
ND 0.65 
ND 5.7 
ND 1.1 
22 3 8.0 

40 
8.2 

3«II 

85 oa 
ND D 
540 oa 
230 
67 

. 24 
10 

110 

Result Det. Limit 

ND 1.8 

ND 2,5 

ND 0.66 

ND 0.013 
ND 0.023 

ND 0,018 
ND 0.076 
ND 0.017 

ND 0.15 

ND 0.030 

ND 0.21 

NO 0.21 

ND 0.043 
ND 1.8 
ND 0.64 
ND 0.27 

102 

ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 
D Sample diIution necessary for this analyte 
0 Outside control limits 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 





# JLml 
IfiteffTlountaln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

DATE REPORTED: 06/28/90 

DATE RECEIVED: 06/22/90 
DATE COLLECTED: 06/21/90 

Lab pH (s.u. ) 7.83 
Lab conductivity, umhos/cm 4266 
Lab r e s i s t i v i t y , ohm-m 2.3441 
Total dissolved solids (180), mg/l.. 2742 
Total dissolved solids ( c a l c ) , mg/l. 2746 
Total a l k a l i n i t y as CaC03, mg/l 764.00 
Total ac i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 993.96 
Sodium absorption ratio 7.86 

mg/l meq/1 
Bicarbonate as HC03 932.1 15.28 
Carbonate as C03 0.0 0.00 
Chloride 430.2 12.14 
Sulfate 899.5 18.74 
Calcium 357.4 17.84 
Magnesium 24.9 2.04 
Potassium 5.8 0.15 
Sodium 570.0 24.79 
Major cations 44.82 
Major anions 46.16 
Cation/anion difference 1.47 % 

C. Neal Schaeflfer 
Lab Director 

CLIENT: GCL 
ID: 9006211130 

SITE: f | | | | l i H 
LAB NO: #45lT 
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R A D I A N 
C O U R O M A T I O M 

Analytical Data Summary 
Page: 2 

Geoscience Consultants,Ltd, 
R-Man Work Order: SO-06-154 

thod:Metal6 by SU6010 (Di 
List:Ep Toxicity list 

Sample ID: 

ictor: 
Results in: 

...-seme 
Barium 

jdmium 
.iromium 

Lead 
"elenium 

i Iver 

••w 
9006211130 

1.00 
mg/L 
06A 
water 

Result Det. Limit 
ND 0,053 
0.080 0.0020 
ND 0.0040 
0.016 a 0,0070 
0.27 0,042, 
ND 0.075, 
ND 0.0070 

REAGENT BLANK 

1.00 
mg/L 
07A 
water 

Result Det. Limit 

ND 0.D53 
ND 0.0020 
ND 0.0040 
ND 0.0070 

ND 0,04? 

ND 0.075 
ND D.0070 

9 Est. result less that 5 times detection limit 
NO Not detected at specified detection limif 

For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

IT 



R A D I A N 
Analytical Oata Summary Page:8 

jl^feeoscience Consultants.Ltd. 
^Radian Work Order: SO-06-154 

Method/Analyte 

Matrix 

r ft*" 
9006211130 

06 

water 

Sample Identificatic ns 

Mercury by SW7470 
Mercury 

Result Det. Limit 

NO mg/L 0.0002;:K: 

NO Not detected at Specified detection limit 

(1) For a detailed description Of flags and technical terms in this report refer to the glossary. 



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

MONITOR WELL SHS-10 

SAMPLER GIANT 

DATE 6/23/90 

PARAMETER 

DETECTION LIMIT (BELOW) 

BENZENE ND(2.0) 
BROMODICHLOROMETHANE ND(1.0) 
BROMOFORM ND(5.0) 
BROMOMETHANE ND(12.0) 
CARBON TETRACHLORIDE ND(1.2) 
CHLOROBENZENE 3.0 
CHLOROETHANE ND(5.2) 
CHLOROFORM 4.3 
CHLOROMETHANE ND(3.0) 
DIBROMOCHLOROMETHANE ND(2.0) 
1.2- DICHLOROBENZENE ND(4.0) 
1.3- DICHLOROBENZENE ND(4.0) 
1.4- DICHLOROBENZENE ND(3.0) 
1.1- DICHLOROETHANE ND(5.0) 
1.2- DICHLOROETHANE ND(l.O) 
1.1- DICHLOROETHENE ND(2.0) 
CIS-1,2-DICHLOROETHENE ND(2-0) 
TRANS-1,2-DICHLOROETHENE ND(2.0) 
1.2- DICHLOROPROPANE ND(1.0) 
ETHYLBENZENE 69.0 
METHYLENE CHLORIDE ND(4.0) 
1,1,2,2-TETRACHLOROETHANE 5.5 
TETRACHLOROETHENE ND(1.0) 
TOLUENE 3.2 
1.1.1- TRICHLOROETHANE ND(2.0) 
1.1.2- TRICHLOROETHANE ND(2.0) 
TRICHLOROETHENE ND(2.0) 
TRICHLOROFLUOROMETHANE ND(2.0) 
VINYL CHLORIDE ND(2.0) 
TOTAL XYLENES 150.0 

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



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

Analytical Data Summary Page: 5 

Method:Aroroaties by EPA 602 (1) WMM&'Z 
List:Complete analyte l i s t 

Sample ID: 

SB 
9006231400 

Factor: 
Results in: 

Matrix: 

10 

ug/L 

01C 

water 

sfls- H 
9006231245 

100 
ug/L 
02C 
water 

900623 1430 
o ' . . •. 

10 

ug/L 
03C 

water 

REAGENT BLANK 

1 

ug/L 
05A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Resul t Det. Limit 

Benzene ND 2.0 800 C 20 ND 2.0 ND 0.20 

| Chlorobenzene 3.0 xa 2.0 ND 20 ND 2.0 ND 0.20 
| 1,2-Dichlorobenzene ND 4.0 ND 40 ND 4.0 ND 0.40 

1,3-Dichlorobenzene ND 4.0 ND 40 ND 4,0 ND 0.40 
1,4-D i chIorobenzene ND 3.0 ND 30 ND 3.0 ND 0.30 

Ethylbenzene 69 C 2.0 1100 C 20 ND 2.0 ND 0.20 

Toluene 3.2 Ga 2.0 ND 20 ND 2.0 ND 0.20 

Xylenes (total) 150 G 2.0 5100 C 20 ND 2 0 ND 0 20 

I Surrogate Recovery(%) 

1-Sromo-4-fluorobenzene 90 102 100 110 
\w Control Limits: 40 to 140 

ND Not detected at specified detection limit X See definition in report narrative 
S Est. result less that 5 times detection limit C Confirmed on second column or by GC/MS 

j G Indicates an estimated GC vatue due to interferences. 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

r 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 3 

Geoscience Consultants,Ltd. 
I Radian Work Order: SO-06-165 

Method:Halocarbons by EPA 601 (1) 
List.-Complete analyte list 

Sample ID: 

factor: 
Results in: 

Matrix: 

900623,1400̂  

10 
ug/L 
01A 
water 

9006231245 

II 
100 
ug/L 
02A 
water 

9006231430 
I Z 

10 
ug/L 
03A 
water 

REAGENT BLANK 

1 

ug/L 
04A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Bromodichloromethane ND 1.0 ND 10 ND 1.0 ND 0.10 
Bromoform ND 5.0 ND 50 ND 5.0 ND 0.50 
Bromomethane ND 12 ND 120 ND 12 ND 1.2 
Carbon tetrachloride ND 1.2 ND 12 ND 1.2 ND 0.12 
Chlorobenzene ND 2.5 ND 25 ND 2.5 ND 0.25 
Chloroethane ND 5.2 ND 52 ND 5.2 ND 0.52 
2-Chloroethylvinyl ether ND 5.0 ND 50 ND 5.0 ND 0.50 . 
Chloroform 4.3 CS 1.0 ND 10 5.6 C 1.0 ND 0.10 
Chloromethane ND 3.0 ND 30 ND 3.0 ND 0.30 
Dibromochloromethane ND 2,0 ND 20 ND 2.0 ND 0.20 
1,2-Dichlorobenzene ND 5.0 ND 50 ND 5.0 ND 0.50 

W 1.3-DichIorobenzene ND 3.2 ND 32 ND 3.2 ND 0.32 
1,4-Dichlorobenzene ND 2.4 ND 24 ND 2.4 ND 0.24 
1,1-Dichloroethane ND 5.0 ND 50 ND 5.0 ND 0.50 
1,2-Dichloroethane ND 1.0 ND 10 ND 1.0 ND 0.10 
1,1-D i chIoroethene ND 2.0 ND 20 ND 2.0 NO 0.20 
cis-1,2-Dichloroethene ND 2 0 22 cia 20 10 C 2.0 ND 0.20 
trans-1,2-Dichloroethene ND 2.0 ND 20 ND 2.0 ND 0 20 

i 1,2-Dichloropropane ND 1.0 . ND 10 ND 1.0 ND 0.10 
I cis-1,3-Dichloropropene ND 2.0 ND 20 ND 2,0 ND 0.20 

trans-1,3-Dichloropropene ND 3.4 ND 34 ND 3.4 ND 0.34 
. Methylene chloride ND 4.0 ND 40 ND 4.0 ND 0.40 

1,1,2,2-Tetrachloroethane 5.5 cia 1.5 ND 15 ND 1.5 ND 0.15 
Tetrachloroethene ND I 1.0 ND 10 3.1 cia 1.0 ND 0.10 
1,1,1-Trichloroethane ND 2.0 ND 20 ND 2.0 ND 0.20 
1,1,2-Trichloroethane ND 2.0 ND 20 ND 2.0 ND 0.20 
Trichloroethene NO 2.0 NO 20 2.0 ca 2.0 ND 0.20 
Trichlorofluoromethane ND 2.0 ND 20 ND 2.0 ND 0.20 
Vinyl chloride ND 2.0 ND 20 ND 2.0 ND 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 I Result differs from last report - see report narrative 

(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 

Giant Refining CO. 
Radian Work Order: 90-06-333 

Analytical Data Summary 

Method:SW8310 PAHs by HPLC (1) 

List:8310 Method analytes 
Sample ID: 

Factor: 
Results in: 

Matrix: 

9006271300 
.SHSV.ia. 
0.9*4 
ug/L 
01A 
water 

REAGENT BLANK 

ug/L 
02A 
water 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
BenzoCg.h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate Recoverv(X) 
Terphenyl-d14 
Control Limits: 24 to 146 

Result Det. Limit Result Det. Limit 

ND D 17 ND 1.8 

ND D 22 ND 2.3 

ND D.62 ND 0.66 

ND 0.012 ND 0.013 

ND 0.022 ND 0.023 

ND 0.017 ND 0.01ft' 

ND 0.O71 ND 0.076 

ND 0,016 ND 0,017 

ND 0.14 ND 0.15 

ND 0.028 ND 0.030 

ND 0.20 ND 0.21 

2.2 D* 2,0 ND 0,21.; 

ND 0 0.40 ND 0.043 

ND D 17 ND 1.» 
0.84 * D.«0 ND 0.64 -o 

ND 0,25 ND 0.27 

70 89 

ND Not detected et specified detection limit 
* Est; result less than 5 times detection limit 

D Sample diluted for this analyte 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report 





imi 2506 West Main Street 
Inter'iTiOuntain Farmington, New Mexico 87401 

laborator ies. Inc. Tel. (505) 326-4737 

CLIENT; 
ID: 

SITE: 
LAB NO: 

GBR 
9006271300 
SHS-'1:0 "* 
F4524 

DATE REPORTED: 07/03/90 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 
06/27/90 

/Lab pH (s.u.) 6.83 
^-Lab c o n d u c t i v i t y , umhos/cm 2923 
^ L a b r e s i s t i v i t y , ohm-m 3.4211 
,—Total dissolved s o l i d s (180), mg/l.. 2078** 
^-Total dissolved s o l i d s ( c a l c ) , mg/l. 2033 
/-Total a l k a l i n i t y as CaC03, mg/l 187.18 
^-Total a c i d i t y as CaC03, mg/l 0.00 
^ T o t a l hardness as CaC03, mg/l 911.63 
^-Sodium absorption r a t i o 4.13 

mg/l meq/1 
^Bicarbonate as HC03 228 .4 ' 3.74 
•Carbonate as C03 0.0 0.00 

^Chlor ide 83.9 2.37 
^ S u l f a t e . . . 1197.5 2 4 . 9 5 * 
^ a l c i u m 297.2 14.83 
^Magnesium 41.4 3.40 

^ P o t a s s i u m 14.4 0.37 
^Sodium 286.8 12.47 
/ M a j o r c a t i o n s 31.07 
^Major anions 31.06 
^Cation/anion difference 0.03 % 

C. Neal Scha& 
Lab D i r e c t o r 

f er 





R A D I A N 
Analytical Data Summary Page:2 

•

Giant Refining Company 
Radian Work Order: SO-06-186 

1 Sample Identifications 
Method/Analyte 

II 9006271300/ REAGENT BLANK REAGENT BLANK 

II \SH§̂ l"d5ftPW) 
01 * 02 03 

j. Matrix 

1 
water water . water • ' 

Result Det. Limit Result Det . Limit Result Det. Limit 
ilver by SW6010 

Silver ND mg/L 0.007o'J ND mg/L 0.0070 
" luminum by SW6010 

Aluminum 1.0 mg/L 9 AG ND mg/L 0.045 
IArsenic by SW7060 
1 Arsenic ND mg/L 0.0040 ' ND mg/L 0 0040 
arium by SW6010 

I Barium 0.051 mg/L 0.0020 ND mg/L 0.0020 
|Boron by SU6010 

Boron 0.50 mg/L 0.0060 0.007 a mg/L 0.0060 
obalt by SW6010 

Cobalt ND mg/L 0.0070 . ND mg/L 0.0070 
"hromium by SW6010 
4 ^ Chromium ND mg/L 0.0070 , ND mg/L 0.0070 
I Copper by SW6010 
1 Copper ND mg/L 0.0060 * ND mg/L 0.0060 
ron by SW6010 

I Iron 3.2 mg/L 0.0070 ND mg/L 0.0070 
jManganese by SW6010 

Manganese 10 mg/L 0.0020 ND mg/L 0.0020 
olybdenum by SW6010 

Molybdenum ND mg/L 0.0080 ' ND mg/L 0.0080 
ickel by SW6010 

Nickel ND mg/L o.ois ND mg/L 0.015 
I Lead by SW7421 
I Lead ND mg/L 0.0030 : ND mg/L 0,0030 
elenium by SW7740 

I Selenium ND mg/L 0.0050 ND mg/L 0 0050 
|Zinc by SW6010 

Zinc 0.015 mg/L 0.002D ND mg/L 0.0020 

: 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 the glossary. 

1 



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

MONITOR WELL SHS-11 

SAMPLER 

DATE 

PARAMETER 

GIANT 

6/23/90 

DETECTION LIMIT (BELOW) 

BENZENE 800.0 
BROMODICHLOROMETHANE ND(10 0 
BROMOFORM ND(50. 0 
BROMOMETHANE ND(120. 
CARBON TETRACHLORIDE ND(12. 0 
CHLOROBENZENE ND(20 0 
CHLOROETHANE ND(52. 0 
CHLOROFORM ND(10 0 
CHLOROMETHANE ND(30. 0 
DIBROMOCHLOROMETHANE ND(20 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 



R A D I A N 
C O R P O R A T I O N 

(
Geoscience Consultants,Ltd. 
Radian Work Order: SO-06-165 

Analytical Data Summary Page: 5 

Method:Aromati 
List:Complete 

Sample ID: 

ies by EPA 602 (1) CUr _ j } 
te analyte list 

9006231400 9006231245 9006231430 REAGENT BLANK 

Factor: 10 100 10 1 
Results in: ug/L ug/L ug/L ug/L 

01C 02C 03C 05A 
Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzene ND 2 0 800 C 20 ND 2.0 ND 0.20 

Chlorobenzene 3.0 xa 2,0 ND 20 ND 2.0 ND 0.20 
1,2-Dichlorobenzene ND 4.0 ND 40 ND 4.0 ND 0.40 
1,3-Dichlorobenzene ND 4.0 ND 40 ND 4.0 ND 0.40 
1,4-Dichlorobenzene ND 3.0 ND 30 ND 3.0 ND 0.30 
Ethylbenzene 69 C 2.0 1100 C 20 ND 2 0 ND 0.20 
Toluene 3.2 ca 2.0 ND 20 ND 2.0 ND 0.20 

Xylenes (total) 150 G 2.0 5100 C 20 ND 2.0 ND 0,20 

Surroqate Recoverv(X) 
1-Bromo-4-f luorobenzene 90 102 100 110 

•* Control Limits: 40 to 140 

ND Not detected at specified detection limit 
a Est. result less that 5 times detection limit 
G Indicates an estimated GC value due to interferences. 

X See definition in report narrative 
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. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 3 

Geoscience Consultants,Ltd. 

I Radian Work Order: SO-06-165 

Method:Hatocarbons by EPA 601 (1) 
List.•Complete analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9006231400 

10 
10 

ug/L 

01A 

water 

9006231245 

100 " 
ug/L 
02A 
water 

9006231430 
I 2 

10 

ug/L 

03A 

water 

REAGENT BLANK 

1 

ug/L 
04A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Bromodichloromethane ND 1.0 ND 10 ND 1.0 ND 0.10 
Bromoform ND 5.0 ND 50 ND 5.0 ND 0.50 
Bromomethane ND 12 ND 120 ND 12 ND 1.2 : 

Carbon tetrachloride ND 1.2 ND 12 ND 1 2 ND 0.12 
Chlorobenzene ND 2.5 ND 25 ND 2.5 ND 0.25 : 
Chloroethane ND 5.2 ND 52 ND 5.2 ND 0.52 
2-Chloroethylvinyl ether ND 5.0 ND 50 ND 5 0 ND 0.50 
Chloroform 4.3 ca 1.0 ND 10 5.6 C 1.0 ND 0.10 
Chloromethane ND 3.0 ND 30 ND 3.0 ND 0.30 
D i bromochloromethane ND 2.0 ND 20 ND 2.0 ND 0.20 

fc 1,2-Dichlorobenzene ND 5.0 ND 50 ND 5.0 ND 0.50 
W 1,3-Dichlorobenzene ND 3.2 ND 32 ND 3.2 ND 0.32 

1,4-DichIorobenzene ND 2.4 ND 24 ND 2.4 ND 0.24 
1,1-Dichloroethane ND 5,0 ND 50 ND 5.0 ND 0.50 
1,2-Dichloroethane ND 1.0 ND 10 ND 1.0 ND 0.10 
1,1-Dichloroethene ND 2.0 ND 20 ND 2,0 ND 0.20 
cis-1,2-Dichloroethene ND 2.0 22 cia 20 10 C 2.0 ND 0.20 ::; 

trans-1,2-Dichloroethene ND 2.0 ND 20 ND 2.0 ND 0.20 
1,2-Dichloropropane ND 1.0 ND 10 ND 1.0 ND 0.10 

I cis-1,3-Dichloropropene ND 2.0 ND 20 ND 2.0 . ND 0.20 
trans-1,3-Dichloropropene ND 3.4 .. ND 34 . ND 3.4 ND 0.34 
Methylene chloride ND 4.0 ND 40 ND 4.0 ND 0.40 
1,1,2,2-Tetrach(oroethane 5.5 cia 1.5 ND 15 ND 1.5 ND 0.15 
Tet rachIoroethene ND I 1.0 ND 10 3.1 CU D 1.0 ND 0.10 
1,1,1-Trichloroethane ND 2.0 ND 20 ND 2.0 ND 0.20 
1,1,2-Trichloroethane ND 2.0 ND 20 ND 2.0 ND 0.20 
Trichloroethene ND 2,0 ND 20 2.0 ca 2.0 ND 0.20 
TrichIorofluoromethane ND 2.0 ND 20 ND 2.0 ND 0.20 
Vinyl chloride ND 2.0 ND 20 ND 2.0 ND 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 I Result differs from last report - see report narrative 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 



i 
R A D I A N 
C O R P O R A T I O N Analytical Oata Summary 

Geoscience Consultants, Ltd. 

Radian Work Order: 90-07-078 

Page: 2 

Method:SW&310 PAHs by HPLC (1) 
List:8310 Method analytes 

Sample ID: 9007061040 SH-

S-9 

9007061205 SH- REAGENT BLANK 

Factor: 24 38 1 • • 
Resutts in: ug/L 

01A 

ug/L 

02A 

ug/L 

03A 

Matrix: water water water 

Result Det. Limit Result Det. Limit Result Det. Limit 

Acenaphthene ND D 170 ND D 340 ND 1.8 

Acenaphthylene ND D 220 ND D 440 ND 2.3 

Anthracene ND 16 ND 25 ND 0.66 

Benzo(a)anthracene ND 0,31 ND 0.49 ND 0.013 

Benzo(a)pyrene ND 0.55 ND 0.87 NO 0.023 

Benzo(b)fluoranthene ND 0.43 ND 0.68 ND 0,018 
Benzo(g,h,i}perylene ND 1.8 ND 2.9 ND 0.076 

BenzoC k)fIuoranthene ND 0,41 ND 0.65 ND 0.017 

Chrysene ND 3.6 ND 5.7 ND D.15 
Dibenzo(a,h)anthracene NO 0.72 ND 1.1 ND 0,030 

1 Fluoranthene 23 a 5.0 22 a 8.0 ND 0.21 
Fluorene 74 D3 20 85 Da 40 ND 0.21 
Indeno(1,2,3-cd)pyrene ND D 4.0 ND D 8.2 ND 0 043 

Naphthalene 210 Da 170 540 oa 340 ND 1.8 
Phenanthrene 190 15 230 24 ND 0.64 
Pyrene 68 6,5 67 10 ND 0.27 

Surrogate Recovery(X) 
Terphenyl-dK 173 O 110 102 

Control Limits: 24 to 146 

ND Not detected at specified detection limit 
a Est. result less that 5 times detection limit 

D Sample dilution necessary for this anatyte 
0 Outside control limits 

(1) For a detailed description of flBgs and technical terms in this report refer to Appendix A in this report. 





Inter mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006231245 

rlff"5 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/03/90 

06/26/90 
06/23/90 

I I Lab pH (s.u.) 7.23 
le Lab c o n d u c t i v i t y , umhos/cm 5106 
'2 Lab r e s i s t i v i t y , ohm-m.. 1.9585 
/<jTotal dissolved s o l i d s (180), mg/l.. 3298"* 
•fOTotal dissolved s o l i d s ( c a l c ) , mg/l. 3300 
K'Total a l k a l i n i t y as CaC03, mg/l 802.20 
O T o t a l a c i d i t y as CaC03, mg/l 0.00 

J l T o t a l hardness as CaC03, mg/l 1275.08 
Sodium absorption r a t i o 7.90 

mg/l meq/1 
I Bicarbonate as HC03 978.7 16.04 
1 Carbonate as C03 0.0 0.00 
-'Chloride 624.3 17. 61 ^ 
'i- S u l f a t e 1065.8 22.20''*' 
- Calcium 421 .7 21 .04 
~> Magnesi\am 54.2 4.4 6 
'^Potassium 4.1 0.11 
MSodium 648.4 28.20 
^Major cations 53.81 
?Major anions 55.86 
V Cation/anion difference v 1.87 % 

C. Neal Schaeff\br 
Lab D i r e c t o r 





R A D I A N 

j Geoscience Consultants,ltd. 
I^iadian Work Order; SO-06-165 

Analytical Data Summary Page: 2 

Hethod:Hetals by EPA 200.7 (1) 
list:EP Toxicity analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9006231245 

1.00 
mg/L * 
06A 
water 

9006231430 

1.00 
mg/L 
07A 
water 

REAGENT BLANK 

1.00 
mg/L 
08A 
water 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Si Iver 

Result Det. Limit 
ND 0.053 
0.083 0.0020 

Result Det. Limit 
ND 0.053 
0.36 0.0020 

Result Det. Limit 
ND 0.053 
ND 0.0020 
ND 0.0040 
ND 0.0070 
ND 0.042 
ND 0.075 
ND 0.0070 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Si Iver 

ND 0.0040 
ND 0.0070 
0.046 a 0.042 
ND 0.075 
ND 0 0070 

ND 0.0040 
0.025 a 0.0070 
ND 0.042 
ND 0.075 
ND 0.0070 

Result Det. Limit 
ND 0.053 
ND 0.0020 
ND 0.0040 
ND 0.0070 
ND 0.042 
ND 0.075 
ND 0.0070 

ND Not detected at specified detection limit 8 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 Analyt ical Data Summary Page:6 

( Geoscience Consultants,Ltd. 

^ ^ e d i a n Uork Order: SO-06-165 

Sample Identifications 

Hethod/Analyte . • IP - . . 9006231245 

06 
Matrix . . water : • 

Result Det. Limit 
I "cury by SU7470 

Mercury ND mg/L 0.0002:i: 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the glossary. 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
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-12 

GIANT 

6/23/88 

(BELOW) 

ND [2 0) 
ND( 1. 0) 
ND ,5 0) 
ND( 12.0) 
ND : i 2) 
ND( 2. 0) 
ND 2) 
5.6 
ND ;3 0) 
ND( 2. 0) 
ND ;4 0) 
ND( 4. 0) 
ND [3 0) 
ND( 5. 0) 
ND [1 0) 
ND( 2 0) 
10 0 
ND {2 0) 
ND( 1. 0) 
ND [2 0) 
ND( 4 0) 
ND [1 5) 
3.] 
ND [2 0) 
NDf 2 0) 
ND (2 • 0) 
2.( 
ND (2 .0) 
ND( K2 0) 
ND (2 0) 



C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

Analytical Data Summary Page: 5 

Method:Aromatics by EPA 602 (1) V/S ~ / 0 
List:Comptete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9006231400 

10 

ug/L 

01C 

water 

9006231245 

100 
ug/L 
02C 
water 

9006231430 

10 

ug/L 
03C 
water 

REAGENT BLANK 

1 

ug/L 
05A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Benzene ND 2.Q 800 C 20 ND 2.0 ND 0.20 

Chlorobenzene 3.0 xa 2,0 ND 20 ND 2.0 ND 0.20 
1,2-D i chIorobenzene ND 4.0 ND 40 NO 4.0 ND 0.40 
1,3-Dichlorobenzene ND 4.0 ND 40 ND 4.0 ND 0.40 . 
1,4-D i chIorobenzene ND 3.0 ND 30 ND 3.0 ND 0.30 
Ethylbenzene 69 C 2.0 1100 C 20 ND 2.0 ND 0.20 

Toluene 3.2 G3 2.0 ND 20 ND 2.0 ND 0 20 

Xylenes (total) 150 G 2.0 5100 C 20 ND 2.0 ND 

Surroqate Recoverv(X) 

1-Bromo-4-fluorobenzene 90 102 100 110 

Control Limits: 40 to 140 t 
f= ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 
G Indicates an estimated GC value due to interferences. 

X See definition in report narrative 
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. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 3 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-06-165 

Method:Halocarbons by EPA 601 (1) 

List:Complete analyte l i s t 
Sample ID: 

Factor: 
Results in: 

. Matrix: 

9006231400 

to­
rt-
ug/L 
01A 

water 

9006231245 

II 
100 
ug/L 
02A 
water 

9006231430 
-

10 

ug/L 
03A 
water 

REAGENT BLANK 

1 

ug/L 
04A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Bromodichloromethane ND 1.0 ND rt ND 1.0 ND 0.10:1 
Bromoform ND 5.0 ND 50 ND 5.0 ND 0.50 
Bromomethane ND 12 ND 120 ND 12 ND 1.2 
Carbon tetrachloride ND 1.2 ND 12 ND 1.2 ND 0.12 
Chlorobenzene ND 2.5 ND 25 ND 2.5 ND 0.25 
Chloroethane ND 5.2 ND 52 ND 5.2 ND 0.52 
2-Chloroethylvinyl ether ND 5.0 NO 50 ND 5.0 ND 0.50 
Chloroform 4.3 ca 1.0 ND 10 5.6 C 1.0 ND 0.10 
Chloromethane ND 3.0 ND 30 ND 3.0 ND 0.30 
Dibromochloromethane ND 2.0 ND 20 ND 2.0 ND 0.20 

fc 1,2-Dichlorobenzene ND 5.0 ND 50 ND 5.0 ND 0.50 
V 1,3-Dichlorobenzene ND 3.2 ND 32 ND 3.2 ND 0.32 

1,4-Dichlorobenzene ND 2.4 ND 24 ND 2.4 ND 0.24 . 
1,1-Dichloroethane ND 5.0 ND 50 ND 5.0 ND 0.50 
1,2-Dichloroethane ND 1.0 ND 10 ND 1.0 ND 0.10 
1,1-Dichloroethene ND 2.0 ND 20 ND 2.0 ND 0.20 
cis-1,2-DichIoroethene ND 2 0 22 cia 20 10 C 2.0 ND 0.20 V 
trans-1,2-Dichloroethene ND 2.0 ND 20 ND 2.0 ND 0.20 

j 1,2-Dichloropropane ND 1.0 ND 10 ND 1.0 ND 0;1o]f 
I cis-1,3-Dichloropropene ND 2.0 ND 20 ND 2,0 ND 0.20 

trans-1,3-Dichloropropene ND 3.4 ND 34 ND 3.4 ND 0.34 
Methylene chloride ND 4.0 ND 40 ND 4.0 ND 0.40 
1,1,2,2-Tetrachloroethane 5.5 CIS 1.5 ND 15 ND 1 5 ND 0.15 
Tetrachloroethene ND I 1.0 ND 10 3.1 cia 1 0 ND 0.10 
1,1,1-Trich t oroethane NO 2.0 ND 20 ND 2.0 ND 0.20 
1,1,2-Trichloroethane ND 2.0 ND 20 ND 2.0 ND 0.20 
Trichloroethene ND 2.0 ND 20 2.0 ca 2.0 ND 0.20 
Trichlorofluoromethane ND 2.0 ND 20 ND 2.0 ND 0.2O 
Vinyl chloride ND 2.0 ND 20 ND 2.0 ND 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 I Result differs from last report - see report narrative 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 

n 



R A D I A N 
Analytical Data Sutmary p a ge : 2 

^ 1 Geoscience Consultants, Ltd. 

Radian Work Order; 90-06-299 

Hethod:SW8310 PAHs by HPLC (1) 
List:S310 Method analytes 

Sample 10: 9006231430 
<>h.fS mmm: •' . • 

Factor: i 
Results in: ug/L 

02A 
Matrix: .., w ater:. 

Result Det. Limit 
Acenaphthene ND 1.8 
Acenaphthylene ND 2.3 
Anthracene ND 0.46 
Benzo(a)anth racene ND 0,011 
Senzo(a)pyrene ND 0.023 
Benzo(b)fluoranthene ND 0.018 
Benzo(g,h,i)perylene ND 0.076 
Benzo(k)fluoranthene ND 0,017 
Chrysene ND 0.15 
Dibenzo(a,h)anthracene ND 0.030 

i Fluoranthene ND 0.21 
Fluorene ND 0,21 
Indeno(1,2,3-cd)pyrene ND 0,041 
Naphthalene ND 1.8 
Phenanthrene ND D.64 
Pyrene ND 0.27 

Surrogate Recovery(%) 
Terphenyl-d14 54 
Control Limits: 24 to 146 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A ih this report. 





Imi 
Inter mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO 

GCL 
9006231430 

F4516 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/03/90 

06/26/90 
06/23/90 

// Lab pH (s.u.) 7 . 73 
I* Lab c o n d u c t i v i t y , umhos/cm 3325 
/3Lab r e s i s t i v i t y , ohm-m 3.0075. 
/1 T o t a l dissolved s o l i d s (180), mg/l.. 2296* 
asTotal dissolved s o l i d s ( c a l c ) , mg/l. 2172 
,g T o t a l a l k a l i n i t y as CaC03, mg/l 276.95 
/ 7 Total a c i d i t y as CaC03, mg/l 0.00 
J ' To t a l hardness as CaC03, mg/l 923.68 
>rSod ium absorption r a t i o 5.62 

mg/l meq/1 
1 Bicarbonate as HC03 337.9 5.54 

2 Carbonate as C03 0.0 0.00 
^"Chloride 288.6 8.14 *' 
/•Sulfate 997.5 20.78 * 
3 Calcium 249.0 12.42 
7 Magnesium 73.6 6.05 
O Potassium 4.6 0.12 
>*i Sodium 392.4 17.07 
'TMajor cations 35.66 
t Major anions 34.46 
1 Cation/anion difference 1.71 % 

Lab D i r e c t o r 



o 



R A D I A N 

Geoscience Consultants,Ltd. 

kadi an Work Order: SO-06-165 

Analytical Data Summary Page: 2 

Method:Hetals by EPA 200.7 (1) 

List:EP Toxicity analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

\ 

9006231245 

1.00 
mg/L 
06A 
water 

H P 

9006231430 

1.00 
mg/L 
07A 
water 

REAGENT BLANK 

1.00 
mg/L 
08A 
water 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Si Iver 

Result 

ND 

0.083 

ND 
ND 
0.046 a 

ND 

ND 

Det. Limit 

0.053 
_ 0 0020 

0.0040 
0 0070 
0.042 
0,075 
0.6071 

Result 

ND 

0.36 

Det 

ND 
0.025 a 

ND 
ND 
ND 

Limit 
0.053 
0 0020 
0:0040 
0.0070 
0.042 
0.075 
0.0070 

Result 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

Det. Limit 
0.053 
0.0020 
0.0Q40 
0.0070 
0 042 
0.075 
0.0070 

ND Not detected at specified detection limit 3 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 

IBioscience Consultants,ltd. 

ladien Work Order: SO-06-165 

Analytical Data Summary Page:7 

Sample Identifications 
Method/Ana Iyte 

900623 U30 REAGENT BLANK 

07 08 

Matrix water water 

Result Det. Limit Result Det. Limit 
rcury by SU7A70 
Mercury ND mg/L 0.0002 :: ND mg/L 0 0002 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the glossary. 

• 



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

MONITOR WELL SHS-13 

SAMPLER GIANT 

DATE 8/23/90 

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(O.l) 
CHLOROMETHANE ND(0.3) 
DIBROMOCHLOROMETHANE ND(0.2) 
1.2- DICHLOROBENZENE ND(0.4) 
1.3- DICHLOROBENZENE ND(0.4) 
1.4- DICHLOROBENZENE ND(0.3) 
1.1- DICHLOROETHANE 0.53 
1.2- DICHLOROETHANE 11.0 
1.1- DICHLOROETHENE ND(0.2) 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
TOTAL 1,2-DICHLOROETHENE 0.28 
1.2- DICHLOROPROPANE ND(0.1) 
ETHYLBENZENE ND(0.2) 
METHYLENE CHLORIDE ND(0.4) 
1,1,1,2-TETRACHLOROETHANE ND(5.0) 
1.1,2,2-TETRACHLOROETHANE ND(0.15) 
TETRACHLOROETHENE 0.34 
TOLUENE 0.79 
1.1.1- TRICHLOROETHANE ND(0.2) 
1.1.2- TRICHLOROETHANE ND(0.2) 
TRICHLOROETHENE 0.26 
TRICHLOROFLUOROMETHANE ND(0.2) 
VINYL CHLORIDE ND(0.2) 
TOTAL XYLENES ND(0.2) 

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



R A D I A N 
C O R P O R A T I O N Analytical Oata Summary Page: 6 

Geoscience Consultants,Ltd. 

'^^R ad ian Work Order: SO-08-222 

Method:Aromatics by SU8020 (1) 

List:Complete anatyte l i s t 
Sample ID: 

Factor: 

Results in: 

Matrix:• • 

9088221106 SH­
S-16 
1 

ug/L 
06A 
water 

900822UOO SH-

S-15 

1 
ug/L 
07A 

water 

9008221915 SH-
S-14 

10 
ug/L 
08A 
water 

9008231030 SH­
S-13 
1 

ug/L 
09A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Benzene ND 0.20 ND 0.20 11 C 2 0 ND 0.20 

I Chlorobenzene* ND 0.20 ND 0,20 ND 2.0 ND 0.20 
I 1,2-Dichlorobenzene ND 0.40 ND 0.40 ND 4.0 ND 0.40 

1,3-DichIorobenzene ND 0.40 ND 0.40 ND 4.0 ND 0.40 
, 1,4-Dichlorobenzene ND 0.30 0.38 xa 0.30 140 X 3.0 ND 0.30 

Ethylbenzene ND 0.20 0.24 ca 0.20 77 C 2.0 ND 0.20 
Toluene ND 0.20 0.33 ca 0.20 31 C 2.0 0.79 ca 0 20 

Xylenes (total) ND 0.20 0.97 ca 0,20 260 C 2 0 ND 0 20 

Surrogate Recoverv(X) 
^ 1-Bromo-4-fluorobenzene 96 97 77 99 

W Control Limits: 40 to 140 

ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 

X See definition in report narrative 
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. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 2 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

II Method:Halocarbons by SW8010 (1) 
\t A List:8010 l i s t with tot. 1.2DCE \t A m j 

Sample ID: 9008221106 SH­ 9008221400 SH- 9008221915 SH- 9008231030 SH­
S-16 S-15 S-14 S-13 

factor: 1 • 1..". 10 1 

1 Results in: ug/L 

01A 
ug/L 

02A 
ug/L 
03A 

ug/L 
04A 

Matrix: water water water water 

Result Jet. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzyl chloride ND 10 ND 10 ND 100 ND 10 
Bromo benzene ND 5.0 ND 5.0 ND 50 ND 5.0 
BromodiehIoromethane ND 0.10 ND D 10 ND 1.0 ND 0 10 
Bromoform ND 0.50 ND O.SO 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 1.2 ND 0.12 
Chlorobenzene ND 0.25 ND 0.25 ND 2.5 ND 0.25 
Chloroethane ND 0.52 ND 0 52 ND 5.2 ND 0 52 
2-ChloroethyIvinyl ether ND 0.50 ND 0.50 ND 5.0 ND 0.50 
Chloroform 0.17 ra 0.10 ND 0.10 ND 1.0 ND 0.10 

m 1-Chlorohexane ND 5.0 ND 5.0 ND 50 ND 5.0 
bis-Chloroisopropylether ND 10 ND 10 ND 100 ND 10 
Chloromethane ND 0.30 ND 0.30 ND 3.0 ND 0.30 
Chlorotoluene (total) ND 25 ND 25 ND 250 ND 25 
Dibromochloromethane ND 0.20 ND 0,20 ND 2.0 ND 0.20 
Dibromomethane ND 5.0 ND 5,0 • ND SO ND 5.0 
1,2-Dichlorobenzene ND 0.50 ND 0.50 ND 5.0 ND 0.50 
1,3-D i chIorobenzene ND 0.32 NO 0.32 NO 3.2 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 0.53 xa 0.50 
1,2-Dichloroethane ND 0.10 ND 0.10 ND 1.0 11 C 0.10 
1,2-Dichloroethene (total) 0.34 Y3 0.20 ND 0.20 ND 2.0 0.28 ca 0.20 
1,1-Oiehloroethene ND 0.20 ND 0.20 2.0 xa 2.0 ND 0.20 
1,2-Dichloropropane ND 0.10 ND 0,10 ND 1.0 ND 0.10 
cis-1,3-DichIoropropene ND 0.20 ND 0.20 ND 2.0 ND 0 20 
trans-1,3-DichIoropropene ND 0,34 ND 0.34 ND 3.4 ND 
Methylene chloride ND 0.40 ND 0 40 ND 4.0 ND 0.40 
1,1,1,2-Tetrachloroethane ND 5.0 ND 5.0 ND 50 ND 5.0 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 ND 1.5 ND 0 15 
Tet rachIoroethene ND 0,10 0.40 xa 0.10 4.6 xa 1.0 0.34 xa 0.10 

ND Not detected at specified detection limit Y See definition in report narrative 
a Est. result less that 5 times detection limit X See definition in report narrative 
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. 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

Analytical Data Summary Page: 3 

1 Method:Halocarbons by SU8010 (1) 
List:8010 l i s t with tot. 1.2DCE \ \ 

I Sample ID: 9008221106 SH­ 9008221400 SH- 9008221915 SH- 9008231030 SH­

I S-16 S-15 S-H S-13 
Factor: ••: 1 1 10 1 

. Results in: U9/L ug/L ug/L ug/L 

I 
01A 02A 03A 04A 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

1,1,1-Trichloroethane ND 0.20 ND 0.20 ND 2 0 ND 0.20 
1,1,2-Trichloroethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
Trichloroethene ND 0.20 ND 0.2O ND 2.0 0.26 xa 0.20 
Trichlorofluoromethane ND 0.20 ND 0,20 ND 2.0 ND 0.20 
1,2,3-Trichloropropane ND 5.0 ND 5.0 ND 50 ND 5.0 
Vinyl chloride ND 0.20 ND 0.20 ND 2.0 ND 0 20 

Surroqate Recoverv(X) 

1-Bromo-4-fluorobenzene 126 135 131 135 

Control Limits: 40 to 140 

T ND Not detected at specified detection limit 

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. 



R A D I A N 

4 
Geoscience Consultants, Ltd. 
Radian Work Order: 90-08-357 

Analytical Data Summary Page: 2 

Method:SW8310 PAHs by HPLC (1) 
List:8310 Method analytes 

Sample ID: 9008221106 9008221400 9008221915 9008231030 

• •••• Factor: : 0.95 0.94 4.8 0.95 
Results in: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 
Matrix: water " water water water 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
BenzoCg.h, Operylene 
Benzo(k)fluoranthene 
Chrysene 

Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

Surrogate Recoverv(X) 
Terphenyl-d14 
Control Limits: 24 to 146 

Result Det. Limit 
ND 1.7 
ND 2.2 
ND D.63 
ND 0.012 
ND 0.022 
ND 0.017 
ND 0.072 
ND 0,016-
ND 0.14 
ND 0.O26 
ND 0.20 
0.77 a 0,20 
ND 0.041 
ND 1.7 
ND 0.61 
ND 0,26 

83 

Result Det. Limit 
ND 1,7 
ND 2.2 
ND 0.62 
ND 0,012 
ND 0.822 
ND 0.017 
ND 0.071 
ND 0.016 
ND 0,14 
ND 0.028 
ND 0.26 
0.23 a 0.20 
ND 0,040 
ND 1.7 
ND 0.66 
ND 0.25 

88 

Result Det. Limit 
ND 8.6 
ND 11 
ND 3.2 
ND 0.062 
ND 0.11 
ND 0,086 
ND 0.36 
ND 0.082 
ND D.72 
ND 0.14 
1.2 a i„o 

III!! 
l l l l 
I I I I 
i l n 

3.6 a 
ND 
48 
8.0 a 
1.8 a 

74 

Result Det. Limit 
ND 1.7 
7.9 3 2,2 
ND 0.63 
ND 0.012 
ND 0.022 
ND 0.017 
ND 0.072 
ND 0.016 
ND 0.14 
ND 0,028 
ND 0.20 
0.56 3 0.20 

0.041 

llll 
l l l l 
t i l l 

ND 
12 
2.8 a 
ND 

84 

ND Not detected at specified detection limit 3 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. 





imi 
Inter-mountain 

Laboratories, Inc. 

RECEIVED SEP 1 0 1990 
2506 West Main Street 

Farmington, New Mexico 87401 
Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9008231030 
SHSrr l3 \ 
F 4 8 1 0 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/05/90 

08/23/90 
08/23/90 

Lab pH (s.u. ) . 7. 82 
Lab conductivity, umhos/cm 3090 
Lab r e s i s t i v i t y , ohm-m 3.2362 
Total dissolved solids (180), mg/l.. 1790 
Total dissolved solids ( c a l c ) , mg/l. 1773 
Total a l k a l i n i t y as CaC03, mg/l 439.30 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 582.32 
Sodium absorption ra t i o 7.99 

mg/l meq/1 
Bicarbonate as HC03 535.9 8.79 
Carbonate as C03 o.O 0.00 
Chloride 402.9 11.37 
Sulfate 455.1 9.48 
Calcium 159.0 7.94 
Magnesium 45.1 3.71 
Potassium 4.3 0.11 
Sodium 443.2 19.28 
Major cations 31.03 
Major anions 29.63 
Cation/anion difference 2.31 % 

C. Neal Schaeffer 
Lab Director 



imi 
KtLtlVLU SEP 1 0 1930 

2506 West Main Street 
Inter-ITIountaln Farmington, New Mexico 87401 

laboratories, Inc. Tel. (505) 326-4737 

CLIENT 
ID 

SITE] 

GCL 
9008221915 

^sjinsiiv's, 
DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/05/90 

08/23/90 
08/22/90 

Lab pH (s.u. ) 7.94 
Lab conductivity, umhos/cm 2556 
Lab r e s i s t i v i t y , ohm-m 3.9124 
Total dissolved solids (180), mg/l.. 2082 
Total dissolved solids ( c a l c ) , mg/l. 2046 
Total a l k a l i n i t y as CaC03, mg/l 305.60 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1255.00 
Sodium absorption r a t i o 2.01 

mg/l meq/1 
Bicarbonate as HC03 372.8 6.11 
Carbonate as C03 0.0 0.00 
Chloride 46.2 1.30 
Sulfate 1181.8 24.62 
Calcium 413.6 20.64 
Magnesium 54.2 4.46 
Potassium 3.7 0.10 
Sodium 163.5 7.11 
Major cations 32.31 
Major anions 32.04 
Cation/anion difference 0.42 % 

C. Neal Schaeffer 
Lab Director 





R A D I A N 
Analytical Data Summary Page: 2 

Geoscience Consultants,Ltd. 

Radian Work Orders S0-08-224 

Method-.Metsls by -SW6010 (1) 

LiSt:Ep Toxicity l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9008221106 SH­
S-16 
1.00 
mg/L 
01A 
water 

9008221400 SH-

S-15 
1.00 

mg/L 

02A 
water 

H 
9008221915 SH-

S-14 
1.00 
mg/L 
03A 
water 

mm" 
9008231030 SH­
S-13 
1.00 
mg/L 
04A 
Water 

Arsenic 
Barium 
Cadmium 

' Chromium 

Lead 
• Selenium 
I Silver 

Result Det. Limit 

ND 0.053 

0.13 0.0020 

Result Det. Limit 

ND 0.D53 

0.88 0:0020 

Result Det. Limit 

ND 0.053 

1.1 0.0020 

Result Det. Limit 

ND 0 053 

0.30 0.0020 
Arsenic 
Barium 
Cadmium 

' Chromium 

Lead 
• Selenium 
I Silver 

ND 0.0040 

0.009 3 0.0070 

0.004 3 0.0040 

0.024 3 0,0070 

0.005 3 0.0040 

0.029 a 0.0070 

0.004 a 0,0040 

0.008 a 0.0070 

Arsenic 
Barium 
Cadmium 

' Chromium 

Lead 
• Selenium 
I Silver 

ND 0.042 
ND 0.075. 
ND 0.0070 

0.063 3 0.042 
ND 0.075 
ND 0.0070 

0.071 a 0.042 
ND 0.075 
ND 0:0070 

ND D.042 
ND 0,075 
ND 0.0070 

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. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page:5 

Geoscience Consultants,Ltd, 
adien Work Order: SO-08-224 

Method/Analyte 

Matrix 

9008231030 SH­
S-13 
04 
water 

/Sample Identifications 

REAGENT BLANK 

05 

water' 

rcury by SU7470 
Mercury 

Result Det. Limit 

ND mg/L 0.0002 

Result Det. Limit 

ND mg/L 0.0002 : 

ND Not detected at specified detection limit 

(1) for a detailed description of flags and technical terms in this report refer to the glossary. 



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

MONITOR WELL SHS-14 

SAMPLER GIANT 

DATE 8/22/90 

PARAMETER 

DETECTION LIMIT (BELOW) 

BENZENE 11.0 
BROMODICHLOROMETHANE ND(1.0) 
BROMOFORM ND(5.0) 
BROMOMETHANE ND(12.0) 
CARBON TETRACHLORIDE ND(1.2) 
CHLOROBENZENE ND(2.0) 
CHLOROETHANE ND(5.2) 
CHLOROFORM ND(l.O) 
CHLOROMETHANE ND(3.0) 
DIBROMOCHLOROMETHANE ND(2.0) 
1.2- DICHLOROBENZENE ND(4.0) 
1.3- DICHLOROBENZENE ND(4.0) 
1.4- DICHLOROBENZENE 140.0 
1.1- DICHLOROETHANE ND(5.0) 
1.2- DICHLOROETHANE ND(1.0) 
1.1- DICHLOROETHENE 2.0 
CIS-1,2-DICHLOROETHENE NA 
TRANS-1,2-DICHLOROETHENE NA 
TOTAL 1,2-DICHLOROETHENE ND(2.0) 
1.2- DICHLOROPROPANE ND(l.O) 
ETHYLBENZENE 77.0 
METHYLENE CHLORIDE ND(4.0) 
1,1,1,2-TETRACHLOROETHANE ND(50.0) 
1,1,2,2-TETRACHLOROETHANE ND(1.5) 
TETRACHLOROETHENE 4.6 
TOLUENE 31.0 
1.1.1- TRICHLOROETHANE ND(2.0) 
1.1.2- TRICHLOROETHANE ND(2.0) 
TRICHLOROETHENE ND(2.0) 
TRICHLOROFLUOROMETHANE ND(2.0) 
VINYL CHLORIDE ND(2.0) 
TOTAL XYLENES 260.0 

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



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Ifiadian Work Order: SO-08-222 

Analytical Data Surmary Page: 6 

Method:Aromatics by SU8020 (1) 

List:Complete analyte list 

Sample ID: 

Factor: : 
Results in: 

Matrix: 

9088221106 SH­
S-16 
1 
ug/L 
06A 
water 

9008221400 SH-

S-15 

1 
ug/L 
07A 
water 

9008221915 SH-
S-U 
10 
ug/L 
08A 
water 

9008231030 SH­
S-13 
1 
ug/L 
09A 
water 

Benzene 
Chlorobenzeno 
1.2- Dichlorobenzene 

1.3- D i chIorobenzene 

1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 

Xylenes (total) 

Surrogate Recovery(X) 
1-Bromo-4-fluorobenzene 
Control Limits: 40 to 140 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

96 

Det. Limit 
0.20 
0.20 
0.40 
0.40 
0.30 
0.20 
0.20 
0.20 

Result Det. Limit 

ND 0.20 

ND 0.20 
ND D.40 
ND 0 40 
0.38 X3 0 30 
0.24 ca 0.20 
0.33 ca 0.20 
0.97 ca 0,20 

97 

Result Det. Limit 

11 C 2.0 

ND 2.0 
ND 4.0 

ND 4.0 
140 X 3.0 

77 C 2.0 

31 C 2.0 
260 C 2.0 

77 

Result Det. Limit 

ND 0.20 

NO 0.20 

ND 0.40 

ND 0.40 

ND 0.30 : 

ND 0.20 
0.79 ca 0.2O 
ND 0.20 

99 

ND Not detected at specified detection limit 

3 Est. result less that 5 times detection limit 

X See definition in report narrative 
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. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 2 

•

Geoscience Consultants,Ltd. 
Radian Work Order: SO-08-222 

Method:Halocarbons by SU8010 (1) 
List:8010 l i s t with tot. 1.2DCE 15 

1 Sample ID: 9008221106 SH­ 9008221400 SH- 9008221915 SH- 9008231030 SH­

I S-16 S-15 S-14 S-13 
Factor: 1 10 1 
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 
Benzyl chloride ND 10 ND 10 ND 100 ND 10 
Bromobenzene ND 5.0 ND 5.0 ND 50 ND 5%M 
Bromodichloromethane ND 0.10 ND 0.10 ND 1.0 ND 0.10 
Bromoform ND 0.50 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 1.2 ND 0.12 
Chlorobenzene ND 0.25 ND 0.25 ND 2.5 ND 0.25 
Chloroethane ND 0.52 ND 0.52 ND 5.2 ND 0 52 
2-Chloroethylvinylether ND 0.50 ND 0.50 ND 5.0 ND 0 50 
Chloroform 0.17 va 0.10 ND 0.10 ND 1.0 ND 0 10 

i 1-Chlorohexane ND 5.0 ND 5.0 ND 50 ND 5 0 
bis-Chloroisopropylether ND 10 ND 10 ND 100 ND W-1M 
Chloromethane ND 0.30 ND 0 30 ND 3.0 ND 0.30 
Chlorotoluene (total) ND 25 ND 25 ND 250 ND 25 
Dibromochloromethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
Dibromomethane ND 5.0 ND 5.0 ND 50 ND 5.0 
1,2-Dichlorobenzene ND 0.50 ND 0.50 ND 5.0 ND 0.50 
1,3-Dichlorobenzene ND 0.32 ND 0.32 ND 3.2 ND 0.32 
1,4-D i chIorobenzene ND 0.24 NO D.24 ND 2.4 ND tMi 
1,1-Dichloroethane ND 0.50 ND 0.50 ND 5.0 0.53 xa 0.50 
1,2-Dichloroethane ND 0.10 ND 0.10 ND 1.0 11 C 0.10 
1,2-DichIoroethene (total) 0.34 Y3 0.20 ND 0.20 ND 2.0 0.28 ca 0.20 
1,1-Dichloroethene ND 0.20 ND D.20 2.0 xa 2.0 ND 0.20 
1,2-D ichIoropropane ND 0.10 ND 0.10 ND 1,0 ND 0.10 
cis-1,3-Dichloropropene ND 0.20 ND 0 20 ND 2.0 ND 0.20 
trans-1,3-Dichloropropene 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 
1,1,1,2-Tetrachloroethane ND 5.0 ND 5.0 ND 50 ND 5.0 
1,1,2,2-Tetrachloroethane ND 0 15 ND 0.15 ND 1.5 ND 0.15 
Tetrachloroethene ND 0.10 o.40 xa 0.10 4.6 xa 1 0 0.34 xa 0.10 

ND Not detected at specified detection limit Y See definition in report narrative 
a Est. result less that 5 times detection limit X See definition in report narrative 
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. 



R A D I A N 
C O R P O R A T I O N 

u_ Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

Analytical Data Summary Page: 3 

Method:Halocarbons by SV8010 (1) 

List:8010 l i s t with tot. 1.2DCE 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9008221106 SH­

S-16 

1 

ug/L 

01A 

water 

900822U00 SH-
S-15 

1 

ug/L 

02A 
water 

9008221915 SH-

S-14 

10 

ug/L 

03A 

water 

9008231030 SH­
S-13 
1 

ug/L 
04A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

1,1,1-TrichIoroethane ND 0.20 ND 0.20 ND 2.0 ND 0 20 

1,1,2-Trichloroethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 

Trichloroethene ND 0.2D ND 0.20 ND 2.0 0.26 xa 0.20 

Tr ichlorofluoromethane ND 0.20 ND 0,20 ND 2.0 ND 0.20 

1,2,3-Trichloropropane ND 5.0 ND 5.0 ND 50 ND 5.0 

Vinyl chloride ND 0.20 ND 0.20 ND 2.0 ND 0.20 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 126 135 131 135 

Control Limits: 40 to 140 

T ND Not detected at specified detection limit 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. 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants, Ltd. 
Radian Work Order: 90-08-357 

Analytical Data Summary Page: 2 

Method:SW8310 PAHs by HPLC (1) 
List:8310 Method analytes tU 

Sample ID: 9008221106 
' 'X'C 

9008221400 9008221915 
- \P 

9008231030 

Factor: 0.95 0.94 4.8 0.95 
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 

Acenaphthene ND 1-7 ND 1.7 ND 8.4 ND 1.7 

Acenaphthylene ND 2.2 ND 2.2 ND 11 7.9 a 2.2 
Anthracene ND 0.63 ND 0.62 ND 3.2 ND 0.63 
Benzo(a)anth racene ND 0.012 ND 0.012 ND 0.062 ND 0.012 
Benzo(a)pyrene ND 6.022 ND 0.022 ND 0.11 ND 0.022 
Benzo(b)fluoranthene ND 0.O17 ND 0.017 ND 0.086 ND 0.017 
Benzo(g,h,i)perylene ND 0.072 ND 0.071 ND 0.36 ND 0.072 
Benzo(k)fluoranthene ND 0.O16 ND 0.016 ND 0.082 ND 0.016 
Chrysene ND 6.14 ND 0,14 ND 0.72 ND 0.14 
Dibenzo(a,h)anthracene ND 0.028 ND 0.028 ND 0,14 ND 0.028 

| Fluoranthene ND 0.20 ND 0.26 1.2 a 1,0 ND 0.20 
' Fluorene 0.77 3 0,20 0.23 a 0,20 3.6 3 1.0 0.56 a 0 20 

IndenoO ,2,3-cd)pyrene ND 0.041 ND 0.040 ND 0.21 ND 0.041 
Naphthalene ND 1.7 ND 1.7 48 8.6 12 1.7 
Phenanthrene ND 0.61 ND 0.60 8.0 a 3.1 2.8 a 0.61 
Pyrene ND 0.26 NO 0.25 1.8 a 1.3 ND 0.26 

Surroqate Recoverv(X) 

TerphenyI-d14 83 88 74 84 
Control Limits: 24 to 146 

NO Not detected at specified detection limit 3 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. 





RECEIVED SEP 1 0 1990 

2506 West Main Street 
Inter-ITIountQln Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (505) 326-4737 

CLIENT 
ID: 

SITE: 
LAB NO: 

GCL 
9008221915 
SHS--14 . % 
F4811 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/05/90 

08/23/90 
08/22/90 

Lab pH (s.u. ) 7.45 
Lab conductivity, umhos/cm 2556 
Lab r e s i s t i v i t y , ohm-m 3.9124 
Total dissolved solids (180), mg/l.. 2078 
Total dissolved solids ( c a l c ) , mg/l. 2013 
Total a l k a l i n i t y as CaC03, mg/l 271.22 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1144.56 
Sodium absorption ra t i o 2.13 

mg/l meq/1 
Bicarbonate as HC03 330.9 5.42 
Carbonate as C03 0.0 0.00 
Chloride 46.2 1.30 
Sulfate 1179.4 24.57 
Calcium 449.8 22.44 
Magnesium 5.4 0.45 
Potassium 3.7 0.10 
Sodium 166.0 7.22 
Major cations 30.21 
Major anions 31.30 
Cation/anion difference 1.77 

C. Neal Schaeffer 
Lab Director 





R A D I A N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-224 

Analytical Oata Summary Page: 2 

Hethod:Hetals by SU6010 (1) 
List:Ep Toxicity Ust \h 

Sample ID: 9008221106 SH­ 9008221400 SH- 9008221915 SH- 9008231030 SH­
S-16 S-15 S-14 S-13 

Factor: 1.00 1.00 1.00 1.00 

Results in: mg/L mg/L mg/L mg/L 

01A 02A 03A 04A 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Arsenic ND 0.053 ND 0.053 ND 610531 ND 0 053 

Barium 0.13 0.0020 0.88 0.0020 1.1 0.0020 0.30 0.0020 

Cadmium ND 0 0040 0.004 a 0.0040 0.005 a 0.0040 0.004 a 0,0040 

Chromium 0.009 a 0.0070 0.024 a 0,0070 0.029 a 0.0070 0.008 a 0.0070 

Lead ND 0.042 0.063 a 0,042 0.071 a 0,042 ND 0.042 

Selenium ND 0.075. ND 0.07S ND 0.075 ND 0,075 

Si Iver ND 0.0070 ND D.0070 ND 0i0070 ND 0.0070 

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. 



R A D I A N 
Analytical Data Summary Psge:4 

Geoscience Consultants,Ltd. 
Radian Work Order: SO-08-224 

Sample Identifications 
Hethod/Analyte \lf \ c l ..\'|, .. 

9008221106 SH- 9008221400 SH- 9008221915 SH­
S-16 S-15 S-14 
. 01 02 . 03 

Matrix water water water 

_ 
I 
ercury by SU7470 

, Mercury 

Result Det. Limit 

ND mg/L 0.0002 

Result Det. Limit 

ND mg/L 0 0002 

Result Det. Limit 

ND mg/L 0.0002 

ND Not detected at specified detection limit 

(1) for a detailed description of flags and technical terms in this report refer to the glossary. 



VOLATILE ORGANIC CONCENTRATIONS IN GROUND WATER (pbb) 
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(O.l) 
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(O.l) 
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 



R A D I A N 
C O R P O R A T I O N 

• 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

Analytical Oata Summary Page: 6 

Method:Aromatics by SU8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9088221106 SH­
S-16 
1 

ug/L 
06A 
water 

9008221400 SH-

S-15 

1 
ug/L 
07A 

water 

9008221915 SH-
S-14 
10 
ug/L 
08A 

water 

9008231030 SH­
S-13 
1 

ug/L 
09A 
water 

Benzene 
Chlorobenzene* 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 

1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 

Xylenes (total) 

Surrogate Recovery(X) 

1-Bromo-4-fluorobenzene 

Control Limits: 40 to 140 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

96 

Det. Limit 
0.20 
0.20 
0 40 
0.40 
0.30 
0.20 
0.20 
0 20 

Result Det. Limit 
ND 0.20 
ND 0.20 
ND 0.40 

ND 0 40 
0.38 X3 0.30 
0.24 C3 0.20 
0.33 C3 0.20 
0.97 ca 0.20 

97 

Result Det. Limit 

11 C 2.0 

ND 2.0 
ND 4.0 
ND 4.0 

140 X 3.0 

77 C 2.0 
31 C 2.0 
260 C 2.0 

77 

Result Det. Limit 

ND 0.20 

ND 0.20 
ND 0.40 

ND 0.40 

ND 0.30 

ND 0.20 
0.79 ca 0.20 
ND 0.20 

99 

ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 

X See definition in report narrative 

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. 



R A D I A N 
C O R P O R A T I O N Analytical Oata Summary Page: 2 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

1 Method:Halocarbons by SU8010 (1) 
\V List:8010 l i s t with tot. 1.2DCE \V i 

\l 
Sample ID: 9008221106 SH­ 9008221400 SH- 9008221915 SH- 9008231030 SH­

S-16 S-15 S-14 S-13 
Factor: • 1 1 10 1 
Results in: ug/L 

01A 
ug/L 

02A 
ug/L 
03A 

ug/L 
04A 

Matrix: water water water water 

Result E)et. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzyl chloride ND 10 ND 10 ND 100 ND iW7 
Bromobenzene ND 5.0 ND s.o ND 5pJlf ND 5.0 M 
Bromodichtoromethane ND 0.10 ND 0.10 ND 1.0 ND 0 10 
Bromoform ND 0.50 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 1.2 ND 0.12 
Chlorobenzene ND 0.25 ND 0.25 ND 2.5 ND 0.25 
Chloroethane ND 0.52 ND 0.52 ND 5.2 ND 0.52 
2-ChloroethyI vinyl ether ND 0.50 ND 0.50 ND 5.0 ND 0.50 . 
Chloroform 0.17 Y3 0.10 ND 0,10 ND 1.0 ND 0.10 

1 1-Chlorohexane ND 5.0 ND 5.0 ND 50 ND 5 0 
bis-Chloroisopropylether ND 10 ND 10 ND 100 ND Ml-M 
Chloromethane ND 0.30 ND 0.30 ND 3.0 ND 0.30 
Chlorotoluene (total) ND 25 ND 25 ND 250 ND 25 
Dibromochloromethane ND 0.20 ND 0 20 ND 2.0 ND 0.20 
Dibromomethane ND 5.0 ND 5,0 ND 50 ND 5.0 
1,2-Dichlorobenzene ND 0 50 ND 0.50 NO 5.0 ND 0.50 
1,3-DichIorobenzene ND 0.32 ND 0.32 ND 3.2 ND Dv5?|| 
1,4-Dichlorobenzene ND 0.24 ND D.24 ND 2.4 ND 0.24 
1,1-0ichloroethane ND 0.50 ND O.SO ND 5.0 0.53 xa 0.50 
1,2-Dichloroethane ND 0.10 ND 0.10 ND 1.0 11 c D.10 
1,2-Dichloroethene (total) 0.34 Y3 0.20 ND 0 20 ND 2.0 0.28 ca 0.20 
1,1-Dichloroethene ND 0.20 ND D.20 2.0 xa 2.0 ND 0.20 
1,2-D i chloropropane ND 0.10 ND 0.10 ND 1.0 ND iMM 
cis-1,3-DichIoropropene ND 0.20 ND 0.20 ND 2.0 ND 0.20 
trans-1,3-Dichloropropene ND 0.34 ND 0.34 ND 3.4 ND 
Methylene chloride ND 0.40 ND 0.40 ND 4.0 ND 0 40 
1,1,1,2-Tetrachloroethane ND 5.0 ND 5.0 ND 50 ND SvOjt 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 ND 1.5 ND 0.15 
Tetrachloroethene ND 0 10 0.40 xa 0 10 4.6 xa 1 0 0.34 xa 0.10 

ND Not detected at specified detection limit Y See definition in report narrative 

a Est. result less that 5 times detection limit X See definition in report narrative 
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. 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

Analytical Data Summary Page: 3 

Method:Halocarbons by SW8010 (1) 

List:8010 l i s t with tot. 1.2DCE 

Sample ID: 

Factor: : 

Results in: 

Matrix: 

9008221106 SH­

S-16 

1 

ug/L 

01A 

water 

900822 UOO SH-

S-15 

1 

ug/L 

02A 

water 

9008221915 SH-
S-H 

10 

ug/L 
03A 

water 

9008231030 SH­
S-13 
1 

ug/L 
04A 

water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
1,1,1-Trichloroethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
1,1,2-Trichloroethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
Trichloroethene ND 0.20 ND 0.20 ND 2 0 0.26 xa 0.20 
T r i chIorofIuoromethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
1,2,3-Trichloropropane ND 5.0 ND 5.0 ND 50 ND 5 0 
Vinyl chloride ND 0 20 ND 0.20 ND 2 0 ND 0.20 

Surroqate Recovery(X) 

1 -B romo-4-fIuorobenzene 126 135 131 135 

Control Limits: 40 to 140 

T ND Not detected at specified detection limit 

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. 



R A D I A N 
C O R P O R A T I O N 

i 
Geoscience Consultants, Ltd. 

Radian Work Order: 90-08-357 

Analytical Data Summary Page: 2 

Method:SU8310 PAHs by HPLC <1> 
List:8310 Method analytes 

Sample ID: 9008221106 9008221400 
tt 

9008221915 9008231030 

Factor: 
Results in: 

Matrix: 

0.95 
ug/L 
01A 
water 

0.94 
ug/L 
02A 
water 

4.8 
ug/L 
03A 
water 

0.95 
ug/L 
04A 
water 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anth racene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

BenzoCg.h,i)perylene 
Benzo(k)fluoranthene 

Chrysene 
Dibenzo(a,h)anthracene 

Fluoranthene 
Fluorene 

Indeno(1,2,3-cd)pyrene 

Naphthalene 
Phenanthrene 
Pyrene 

Surrogate Recovery(X) 

Terphenyl-d14 

Control Limits: 24 to 146 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.77 i 

Det 

ND 
ND 
ND 
ND 

83 

Limit 
1.7 
2.2 
0.63 
0,012 
0.O22 
0.O17 
0.072 
0,016 
0,14 
0.028 
0.20 
0.20 
0.041 
1.7 
0.61 
0.26 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.23 i 

ND 
ND 
ND 
ND 

88 

Det. Limit 
1.7 
2.2 
0.62 
0.012 
Q.022 
0.017 
0.071 
0,016 
0,14 
0.028 
0.20 

0.20 
0.040 
1.7 
0.60 
0.25 

Result Det. Limit 
ND B.6 
ND 11 

ND 3.2 

ND 0.062 
ND 0.11 

ND 0.086 
ND 0.36 
ND 0.082 
ND D.72 
ND 0.14 
1.2 a i.o 

3.6 a 1.0 
ND 0.21 
48 8.o 
8.0 a 3.1 
1.8 a i . i 

74 

Result Det. Limit 

ND 1.7 

7.9 3 2,2 

ND 0.63 

ND 0.012 

ND 0.022 
ND 0 017 
ND 0.072 

ND 0 016 
ND 0.14 

ND 0,028 
ND 0.20 
0.56 3 0.20 

ND 0.O41 

12 1,7 

2.8 3 0.61 

ND 0.26 

84 

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 terras in this report refer to Appendix A in this report. 





NL'CfciVED SEP I 0 ; 990 

2506 West Main Street 
Inter-fTlountQin Farmington, New Mexico 87401 

laboratories. Inc. Tel. (5051 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9008221400 
SHS-15 
F4812 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/05/90 

08/23/90 
08/22/90 

Lab pH (s.u.) 7.91 
Lab conductivity, umhos/cm 2778 
Lab r e s i s t i v i t y , ohm-m 3.5997 
Total dissolved solids (180), mg/l.. 2432 
Total dissolved solids ( c a l c ) , mg/l. 2309 
Total a l k a l i n i t y as CaC03, mg/l 202.46 
Total aci d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1425.68 
Sodium absorption r a t i o 2.04 

mg/l meq/1 
Bicarbonate as HC03 247.0 4.05 
Carbonate as C03 0.0 0.00 
Chloride 33.6 0.95 
Sulfate 1469.9 30.62 
Calcium 397.6 19.84 
Magnesium 105.5 8.67 
Potassium 3.1 0.08 
Sodium 177.5 7.72 
Major cations 36.31 
Major anions 35.62 
Cation/anion difference 0.97 % 

C. Neal Schaeffer 
Lab Director 





Geoscience Consultants,Ltd. 

.Radian Work Order: SO-08-224 

Analytical Data Surma ry Page: 2 

Hethod:Metals by SW6010 (1) 

List:Ep Toxicity l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

mmww 
9008221106 SH­
S-16 
1.00 
mg/L 
01A 
water 

9008221400 SH-

S-15 
1.00 

mg/L 
02A 
water 

•H 
9008221915 SH-

S-14 

1.00 

mg/L 

03A 

water 

: ih 
9008231030 SH­
S-13 
1.00 
mg/L 
04A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Arsenic ND 0.053 ND 0.053J ND 0.053 ND 0.053 
Barium 0.13 0.0020 0.88 l i i l l 1.1 0.0020 0.30 0,0020 
Cadmium ND 0.0040 0.004 a 0.0040 0.005 a 0.0040 0.004 a 0,0040 
Chromium 0.009 a o.ooro 0.024 a 0.0070 0.029 a 0:0070 0.008 a 0.0070 
Lead ND 0.042- 0.063 S 0.042 0.071 a 0.042 ND D 042 
Selenium ND 0.075. ND 0.075 ND 0.075 ND 0.075 
SiIver ND 0:0070 ND o:oo7a ND 0:0070 ND 0.0070 

ND Not detected at specified detection l i m i t a Est. result less that 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer td Appendix A in this report. 



R A D I A N 

Geoscience Consul tents,Ltd. 
Radian Work Order: SO-08-224 

Analytical Data Summary Page:4 

Method/Analyte 

Matrix 

9008221106 SH­
S-16 

01 .•••;•":>.••'. 
water 

Sample Identifications 

9008221400 SH-
S-15 
02 
water 

v{ 
9008221915 SH-
S-14 
03 
water 

1 
1 
ercury by SU7470 

Mercury 

Result Det. Limit 

NO mg/L 0.0002 

Result Det. Limit 

NO mg/L 0.0002 

Result Det. Limit 

ND mg/L 0.0002 

| NO Not detected at specified detection limit 

|| (1) For a detailed description of flags and technical terms in this report refer to the glossary. 



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

MONITOR WELL SHS-16 

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(0.52) 
CHLOROFORM 0.17 
CHLOROMETHANE ND(0.3) 
DIBROMOCHLOROMETHANE ND(0.2) 
1.2- DICHLOROBENZENE ND(0.4) 
1.3- DICHLOROBENZENE ND(0.4) 
1.4- DICHLOROBENZENE ND(0.3) 
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 0.34 
1.2- DICHLOROPROPANE ND(O.l) 
ETHYLBENZENE ND(0.2) 
METHYLENE CHLORIDE ND(0.4) 
1,1,1,2-TETRACHLOROETHANE ND(5.0) 
1,1.2,2-TETRACHLOROETHANE ND(0.15) 
TETRACHLOROETHENE ND(0.1) 
TOLUENE ND(0.2) 
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 ND(0.2) 

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



R A D I A N 
C O R P O R A T I O N 

ij^Geoscience Consultants,Ltd. 

IRadian Work Order: SO-08-222 

Analytical Data Summary Page: 6 

Method:Aromatics by SU8020 (1) 

List:Complete analyte list 

Sample ID: 

factor: 
Results in: 

Matrix: 

9088221106 SH­
S-16 
1 

ug/L 
06A 

water 

9008221400 SH-

S-15 

1 
ug/L 

07A 
water 

9008221915 SH-
S-14 
10 
ug/L 
08A 
water 

9008231030 SH­
S-13 
1 

ug/L 
09A 
water 

Benzene 
Chlorobenzene" 
1.2- Dichlorobenzene 

1.3- DichIorobenzene 

1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 

Xylenes (total) 

Surrogate Recovery(X) 

1 -Bromo-4-fluorobenzene 

Control Limits: 40 to 140 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

96 

Det Limit 
0 20 
0 20 
0.40 
0.40 
0.30 
0.20 
0.20 
0.20 

Result Det. Limit 

ND 0 20 

ND 0.20 
ND D.40 

ND 0 40 
0.38 xa 0.30 
0.24 ca 0.20 
0.33 C3 0.20 
0.97 ca 0,20 

97 

Result Det. Limit 

11 C 2.0 

ND 2.0 
ND 4.0 

ND 4.0 

140 X 3.0 

77 C 2.0 
31 C 2.0 
260 C 2.0 

77 

Result Det. Limit 

ND 0.20 

ND 0.20 
ND 0.40 

ND 0.40 

ND 0.30 
ND 0.20 
0.79 ca 0.20 
ND 0.20 . 

99 

ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 

X See definition in report narrative 

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. 



R A D I A N 
C O R P O R A T I O N 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

Analytical Data Summary Page: 3 

^ Method:Halocarbons by SU8010 (1) 
List:8010 l i s t with tot. 1.2DCE \b \ \ \ O 

I Sample ID: 9008221106 SH­ 900822 U00 SH- 9008221915 SH- 9008231030 SH­
S-16 S-15 S-H S-13 

Factor: 1 1 10 1 
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 
1,1,1-Trichloroethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
1,1,2-Trichloroethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
Trichloroethene ND 0.20 ND 0.20 ND 2.0 0.26 xa 0.2O 
Trichlorofluoromethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
1,2,3-Trichloropropane ND 5.0 ND 5.0 ND 50 ND 5 0 
Vinyl chloride ND 0.20 ND 0.20 ND 2.0 ND 0.20 

Surrogate Recovery(X) 

1 -B romo-4 -fIuorobenzene 126 135 131 135 

Control Limits: 40 to 140 

ND Not detected at specified detection limit 
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. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 2 

Geoscience Consultants,Ltd. 

Radian Work Order: SO-08-222 

1 Method:Halocarbons by SU8010 (1) 

\t list:8010 l i s t with tot. 1,2DCE \t \l 
1 Sample ID: 9008221106 SH­ 9008221400 SH- 9008221915 SH- 9008231030 SH­

S-16 S-15 S-14 S-13 
Factor: V" ::v 1 - 10 1 
Results in: ug/L 

01A 
ug/L 

02A 
ug/L 
03A 

ug/L 
04A 

Matrix: water water water water 

Result Jet. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzyl chloride ND 10 ND 10 ND 100 ND 
Bromobenzene ND 5.0 ND 5.0 ND 50 ND 
Bromodichloromethane ND 0.10 ND 0.10 ND 1.0 ND 0.10 
Bromoform ND 0.50 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 1.2 ND 0 12 

1 Chlorobenzene ND 0.25 ND 0.25 ND 2.5 ND pr25§: 

1 Chloroethane ND 0 52 ND 0.52 ND 5.2 ND 0.52 
2-Chloroethylvinyl ether ND 0.50 NO 0.50 ND 5.0 ND 0.50 
Chloroform 0.17 Y3 0.10 ND 0.10 ND 1.0 ND 0 10 

1 1-Chlorohexane ND 5.0 ND 5.0 ND 50 ND 5 0 
bis-Chloroisopropylether ND 10 ND 10 ND 100 ND 30 
Chloromethane ND 0 30 ND 0 30 ND 3.0 ND 0 30 
Chtorotoluene (total) ND 25 ND 25 ND 250 ND 25 
Dibromochloromethane ND 0.20 ND 0.20 ND 2.0 ND 0.20 
Dibromomethane ND 5.0 ND 5.0 ND 50 ND 5.0 
1,2-Dichtorobenzene ND 0.50 NO 0 50 ND 5.0 ND o.spll 
1,3-Dichlorobenzene ND 0.32 ND 0.32 ND 3.2 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 0.53 xa 0.50 
1,2-Dichloroethane ND 0.10 ND 0.1Q ND 1.0 11 C 0.10 
1,2-Dichloroethene (total) 0.34 Y3 0.20 ND 0 20 ND 2.0 0.28 ca 0.20 
1,1-Dichloroethene ND 0.20 ND 0.20 2.0 xa 2.0 ND 0.20 
1,2-Dichloropropane ND 0.10 ND 0,10 ND 1.0 ND pjiojl 
cis-1,3-Dichloropropene ND 0.20 NO 0.20 ND 2.0 ND 0.20 
trans-1,3-DichIoropropene ND 0 34 ND 0.34 ND 3.4 ND 
Methylene chloride ND 0.40 ND 0.40 ND 4.0 ND 0 40 
1,1,1,2-Tetrachloroethane ND 5.0 ND 5.0 ND 50 ND 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 ND 1.5 ND 
Tetrachloroethene ND 0.10 o.40 xa 0 10 4.6 xa 1.0 0.34 xa 0.10 

ND Not detected at specified detection limit Y See definition in report narrative 
a Est. result less that 5 times detection limit X See definition in report narrative 
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. 



R A D I A N 
C O R P O R A T I O N 

Analytical Data Summary Page: 2 

Geoscience Consultants, Ltd. 

W ) Radian Work Order: 90-08-357 

Method:SU8310 PAHs by HPLC (1) 
List:8310 Method analytes "fc . 

Sample 10: 9008221106 9008221400 9008221915 9008231030 

Factor: 0.95 0.94 4.8 0.95 
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 
Acenaphthene ND 1-7 ND 1.7 ND 8.6 ND 1.7 
Acenaphthylene ND 2.2 ND 2.2 ND 11 7.9 a 2.2 
Anthracene ND 0.63 ND 0.62 ND 3-2 ND 0 63 
Benzof. a) anth racene ND 0.012 ND 0,012 ND 0.062 ND 0.012 
Benzo(a)pyrene ND 6.022 ND 0.022 ND 0.11 ND 0.022 
Benzo(b)fluoranthene ND 0.017 ND 0.017 ND 0.086 ND 0.057 
Benzo(g,h,i)perylene ND 0.072 ND 0.071 ND 0.36 ND 0.072 
Benzo(k)fluoranthene ND 0.016 ND 0.016 ND 0.082 ND 0.016 
Chrysene ND 0,14 ND 0.14 ND D.72 ND 0.14 
Oibenzo(a,h)anthracene ND 0.028 NO 0.028 ND 0,14 ND 0.028 

| Fluoranthene ND 0.20 ND 0.20 1.2 a 1-0 ND 0.20 
Fluorene 0.77 a 0,20 0.23 a 0.20 3.6 a 1.0 0.56 a 0.20 
Indeno(1,2,3-cd)pyrene ND 0.041 NO 0.040 ND 0.21 NO 0.041 
Naphthalene ND 1.7 ND 1.7 48 8.6 12 1.7 
Phenanthrene ND 0.61 ND 0.60 8.0 a 3.1 2.8 a 0.61 
Pyrene ND 0.26 ND 0.25 1.8 a 1.3 ND 0 26 

Surrogate Recoverv(X) 

Terphenyl-dH 83 88 74 84 
Control Limits: 24 to 146 

ND Not detected at specified detection limit S 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. 





imi 
1930 

2506 West Main Street 
Inter-mountain Farmington, New Mexico 87401 

Laboratories, Inc. Tel. (5051 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9008221106 

•;SSMSi:l?6' * 
F4813 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

09/05/90 

08/23/90 
08/22/90 

Lab pH (s.u. ) 7.91 
Lab conductivity, umhos/cm 3090 
Lab r e s i s t i v i t y , ohm-m 3.2362 
Total dissolved solids (180), mg/l.. 2714 
Total dissolved solids ( c a l c ) , mg/l. 2511 
Total a l k a l i n i t y as CaC03, mg/l 229.20 
Total acidity as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1425.68 
Sodium absorption r a t i o 2.72 

mg/l meq/1 
Bicarbonate as HC03 279.6 4.58 
Carbonate as C03 0.0 0.00 
Chloride 42.0 1.18 
Sulfate 1626.2 33.88 
Calcium 301.2 15.03 
Magnesium 164.0 13.48 
Potassium 3.6 0.09 
Sodium 236.0 10.27 
Major cations 38.87 
Major anions 39.65 
Cation/anion difference 0.99 % 

Lab Director 





R A D I A N 

Geoscience Consultants,ltd. 

.Radian Work Order: SO-08-224 

Analytical Data Summary Page: 2 

Hethod:Hetals bySW6010 (1) 

List:Ep Toxicity Ust 
Sample ID: 

Factor: 
Results in: 

Matrix: 

9008221106 SH­
S-16 
1.00 
mg/L 
01A 

water . . •. 

9008221400 SH-

S-15 

1.00 

mg/L 
02A 
water 

w 
9008221915 SĤ  
S-14 
1.00 
mg/L 
03A 
water 

9008231030 SH­
S-13 
1.00 
mg/L 
04A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

Arsenic ND 0,053 ND 0.p53| ND 0.053 ND D 053 

Barium 0.13 0.0020 0.88 0.0020; 1.1 0.0020 0.30 0.0020 

Cadmium ND 0 0040 0.004 a 0.0040 0.005 3 0.0040 0.004 3 0.0040 

Chromium 0.009 3 0.0070 0.024 3 0,0070 0.029 3 0.0070 0.008 3 0.0070 

Lead ND 0.042 0.063 3 0.042 0.071 3 0.042 ND 0.042 

Selenium ND 0,075 ND 0.075 ND 0.075- ND 0,075 
Si Iver ND 0:0070 ND 0.0070 ND 0i0070 ND 0.0070 

ND Not detected at specified detection limit ;> 3 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 
Analytical Data Summary 

Ceoscience Consultants,Ltd. 
Radian Work Order: SO-08-224 

Page:4 

Method/Analyte 

Matrix 

9008221106 SH­

S-16 

01 

water 

Sample Identifications 

it v\ 
9008221400 SH- 9008221915 SH-
S-15 S-14 
02 • 03 
water water 

1'...'.: 

1 
ercury by SW7470 

. Mercury 

Result Det. Limit 

ND mg/L 0.0002 ; 

Result Det. Limit 

ND mg/L 0.0002 : 

Result 

ND 

Det. 

mg/L 

Limit 

0 0002 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the glossary. 



c o n n o n n T i o M 

Geoscience Consultants, L td . 

Radian Work Order! 89-12-112 

Analyt lco l Onto Summary Pogc: 13 

Hethod:Volatlle aromatlcs (1) 

Llst:SW8020 fro >° Sample ID: 89121lf 150 8912111255 8912111520 0912121000 

factor: 1 1 2000 10 
Results In: ug/L ug/L ug/L ug/L 

oia 02B 038 04 D 
Hatrlx: water water writer writer 

Result Det. Limit Result Det. Limit Result Det. limit Result Det. Limit 
Benzene ND 0.20 ND 0.20 16000 400 10 2 0 
Chlorobenzene ND 0.20 ND 0.20 ND 400 ND 2 0 
1,2-Dlchlorobenzene HD 0.40 ND 0.40 NO 000 ND 4 0 
1,3- DI ch lorobertiene ND 0.40 ND 0.40 ND 800 HD 4 .0 
1,4-Dichlorobenzene ND 0.30 ND 0.30 ND 600 ND 3 .0 
Ethylbenzene NO 0.20 ND 0.20 16000 400 120 2 .0 
Toluene HD 0.20 HO 0.20 1800 * 400 2.2 * 2 .0 
Total xylenes ND 0.20 ND 0.20 75000 400 37 2 .0 

Surrogate RecoverY(X) 

1-Bromo-4-fluorobenzene 87 94 117 96 
f^jControl Limits: 76 to 140 

ND Not detected at specified detection limit * Est. result less thon 5 times detection limit 

(1) for a detailed description of flags ond 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 Analytical Data Sunmary Pnge: 2 

Geoscience Consultants, Ltd. 
Radian Work Order: 89-12-112 

MethodMlalogenated volatiles (1) 

list:SWB010 

Somple ID: 89121 11150 8912111255 8912111520 89121 21000 

Factor: 1 1 5 1 
Results In: ug/L ug/L ug/L ug/l 

01A 02A 03A 04A 
Hatrlx: water water water writer 

Result Det. Limit Result Del . Limit Result Det. limit Result Det. Limit 
Bromodfchloromethane ND 0.10 ND 0.10 ND 0.50 ND 0.10 
Bromoform ND 0.50 ND 0.50 ND 2.5 ND 0.50 
Bromomethane ND 1.2 ND 1.2 ND 5.9 ND 1.2 
Carbon Tetrachloride ND 0.12 ND 0.12 ND 0.60 ND 0.12 
Chlorobenzene ND 0.25 ND 0.25 ND 1.3 HD 0.25 
Chloroethane ND 0.52 ND 0.52 6.0 *Q 2.6 ND 0.52 
2-Chloroethylvinyl ether ND 0.50 ND 0.50 ND 2.5 ND 0.50 
Chloroform ND 0.10 ND 0.10 ND 0.50 ND 0.10 
Chloromethane ND 0.30 ND 0.30 6.0 *Q 1.5 NO 0.30 
DIbromochIoromethane-(2) ND 0.20 ND 0.20 ND 1.0 ND 0.20 
1,2-D1chIorobenzene ND 0.50 ND 0.50 ND 2.5 ND 0.50 

1,3-Dlchlorobenzene ND 0.32 ND 0.32 ND 1.6 ND 0.32 
1,4-Dlchlorobenzene ND 0.24 ND 0.24 ND 1.2 ND 0.24 
1,1-Dfchloroethane ND 0.50 0.30 * 0.50 /-RD 2$ NO 0.50 

1,2-Dlchloroethane ND 0.10 ND 0.10 60) 0.50 ND 0.10 
1,1-Dlchloroethene ND 0.20 ND 0.20 ND/ 1̂ 0 " ND 0.20 
trans-1,2-Dichloroethene — wn 0.20 ND 0.20 8.0 -r- 1.0 "-ND 0.20 
1,2-Dlchloropropane ND 0.10 ND 0.10 ND 0.50 ND 0.10 
c1s-1,3-D1chIoropropene-(2) N\A N\A N\A N\A N\A N\A N\A N\A 
trans-1,3-Dichloropropene ND 0.30 ND 0.30 ND 1.5 HD 0.30 
Methylene Chloride ND 0.40 ND 0.40 ND 2.0 NO 0.40 
1,1,2,2-1etrachloroethane-(3) ND 0.15 ND 0.15 ND 0.75 ND 0.15 
Tetrachloroethene-(3) ND 0.10 ND 0.10 ND 0.50 1.7 0.10 

1,1,2-Trichloroethane-(2) ND 0.20 ND 0.20 ND 1.0 ND 0.20 

1,1,1-Irlchtoroethane ND 0.20 0.71 * 0.20 ND 1.0 ND 0.20 

Trlchloroethene ND 0.20 HD 0.20 ND 1.0 ND 0.20 
Trlchlorofluoromethane NO 0.20 ND 0.20 ND 1.0 NO 0.20 
Vinyl Chloride NO 0.20 ND 0.20 ND 1.0 ND 0.20 
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Laboratories, Inc. 
CI. I!: N I : (i P o s t i e i i c <; C o n 11 I I n i • l 

i i r : lYl M- ?7 '•• 
I. AH N0 : 1-3660 " 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
DA IT R1= (•»0R r I: D : . 1 2 / 2 0 / 8 9 

OA U | . ' l . i : l I Vf l ) : 1.2/13/09 
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Imi 
Inter-Mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 1 Geoscienr.e C o n s u l t a n t s ; 
SAMPLE" 8707071100 

SITE- BLM-27 ;; 

LAB NOi F3128 

L t d DATE REPORTED: 07/21/89 

DATE RECEIVED •• 07/07/8? 
DATE COLLECTED• 07/U7/37 

Lab PH 7.57 
Lab C o n d u c t i v i t y , umbos/cm 317.1. 
Lab r e s i s t i v i t y ) ohm-m 3.1330 

To t a l A l k a l i n i t y as CaC03> mg/l 305.48 
T o t a l A c i d i t y as CaCD3, ms/ I 0.110 
To t a l Hardness as CaC03, mg/l 1175.75 
Sodium A b s o r p t i o n R a t i o 3.65 
Ni t r a t e . mg/l 3 . 47 

mg/l 
B i c a r b o n a t e as HCD3 372.67 
Carbonate as C03 0.00 
C h l o r i d e 188.32 
Sul f a t e 1231 .21 
Calcium 167 . 73 
Magnesium 187.03 
Potass i um 1 . 28 
Sodium 270.00 
Major Cat i ons 
Major Anions 
C a t i o n/A n i o n D i f f e r e n c e 

C. Neal Schaerter 
Senior Chem i s t 

m e q / I 
6.11 
0.00 
5.3.1 

25 .65 
8.37 
15.55 
0 . 03 

.12.61 
36 .56 
37.07 
0.6? % 

\ 





C O R P O R K I I O I 
Analyt ical Data Surinary Pago:27 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Method/Analyte 

Matrix 

8912111150 

l'e\ Ident I f Icot ions 

89121 f1255 - 0912111520 

01 
water 

02 
water 

03 
water 

Silver by ICPES 

Silver 

Arsenic by CF - SU846 

Arsenic 

Barium by ICPES 

Barium 

Cadmium by ICPES 

Cadmium 

Chromium by ICPES 

Chromium 

Mercury by cold vapor 

Mercury 

Lend by CF - SW846 

Lead 

iMienium by CF - SU8H6 

Selenium 

Result 

NO mg/L 

0.048 mg/L 

0.75 mg/L 

NO mg/L 

0.11 mg/L 

ND mg/L 

0.046 mg/L 

0.020 mg/L 

Det. Limit 

0.010 

0.0020 

0.010 

0.0050 

0.010 

0.0002 

0.0020 

0.0020 

Result 

HD mg/L 

0.061 mg/L 

1.2 mg/L 

ND mg/L 

0.074 mg/L 

ND mg/L 

0.062 nig/L 

0.0024 * mg/L 

Det. Limit 

0.010 

0.0040 

0.010 

0.0050 

0.010 

0.0002 

0.0020 

0.0020 

Result Oct. Limit 

ND ing/L 0.010 

0.030 mg/L 0.0020 

0.22 mg/L 0.010 

ND ing/L 0.0050 

0.037 * mg/L 0.010 

ND ing/L 0.0002 

3.10 mg/L 0.0020 

ND ing/L 0.0020 

ND Not detected at specified detection limit * Est. result less than 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to the glossary. 
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C O H P O I 

Geoscience Consultants, Ltd. 
Radian Work Order: 89-12-112 

Analytical Data Summary Pogo: 13 

MethodiVolatlle aroma tics (1) 

List:SW8020 

Sample 10: 

it- % 

891211(150 8912111255 8912111520 0912121000 

Factor: 1 1 2000 10 
Results In: ug/L ug/L ug/L ug/L 

01B 02B 03B 04 B 
Hatrlx: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Dot. Limit 
Benzene ND 0.20 ND 0.20 16000 400 10 2. 0 
Chlorobenzene NO 0.20 ND 0.20 ND 400 ND 2 0 
1,2-0 i chIorobenzene ND 0.40 ND 0.40 NO 800 ND 4 0 
1,3-D1chIorobenzene ND 0.40 ND 0.40 ND 800 NO 4 0 
1,4-01chIorobenzene ND 0.30 ND 0.30 ND 600 ND 3 0 
Ethylbenzene ND 0.20 NO 0.20 16000 400 120 2 0 
Toluene ND 0.20 NO 0.20 1800 * 400 2.2 * 2 0 
Total xylenes NO 0.20 ND 0.20 75000 400 37 2 0 

Surrogate Recovery(X) • 

1-Bromo-4•fluorobenzene 87 94 117 96 
Control Limits: 76 to U0 

NO Not detected at specified detection limit * Est. result less than 5 times detection limit 

(1) For a detailed description of flags and technical terms In this report refer to Appendix A In this report. 



imi>iJtN 
C O M P O M A T I O N Analytical Data Sunwary Pogc: 2 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Hethod:tlalogenated volatiles (1) 

List:SW8010 

Sample ID: 8912111255 
7-

8912111520 8912121000 

Factor: 1 1 5 1 
Results tn: ug/L 

01A 
ug/L 

02A 
ug/L 

03A 
ug/L 
04A 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. limit Result Det. L iin 
Bromodichloromethane NO 0.10 NO 0.10 ND 0.50 ND 0.10 
Bromoform NO 0.50 NO 0.50 NO 2.5 NO 0.50 
Bromomethane ND 1.2 NO 1.2 ND 5.9 ND 1.2 
Carbon Tetrachloride ND 0.12 ND 0.12 ND 0.60 ND 0.12 
Chlorobenzene NO 0.25 NO 0.25 ND 1.3 ND 0.25 
Chloroethane ND 0.52 ND 0.52 6.0 *0 2.6 NO 0.52 
2-Chloroethylvinylether ND 0.50 ND 0.50 ND 2.5 ND 0.50 
Chloroform ND 0.10 ND 0.10 ND 0.50 NO 0.10 
Chloromethane ND 0.30 NO 0.30 6.0 *Q 1.5 ND 0.30 
Dibromochloromethane-(2) NO 0.20 ND 0.20 ND 1.0 NO 0.20 
1,2-D(chlorobenzene ND 0.50 NO 0.50 ND 2.5 ND 0.50 
1,3-0(chlorobenzene NO 0.32 ND 0.32 ND 1.6 ND 0.32 
1,4-01chIorobenzene ND 0.24 ND 0.24 ND 1.2 ND 0.24 
1,1-Dlchloroethane ND 0.50 0.30 * 0.50 /-NO 2/5 ND 0.50 
1,2-Dichloroethane ND 0.10 ND 0.10 60) 0.50 ND 0.10 
1,1-Dlchloroethene NO 0.20 NO 0.20 NO/ 1̂ 0 ND 0.20 
trans-1,2-Dlchloroethene — un 0.20 ND 0.20 

0.10 
8.0 -r-
ND 

1.0 

0.50 

-ND 

ND 
0.20 

0.10 1,2-01chIoropropane ND 0.10 ND 
0.20 

0.10 
8.0 -r-
ND 

1.0 

0.50 

-ND 

ND 
0.20 

0.10 
cls-1,3-Dichloropropene-(2) N\A N\A N\A N\A N\A N\A N\A N\A 
trans-1,3-Dichloropropene ND 0.30 ND 0.30 ND 1.5 ND 0.30 
HethyIene Chloride ND 0.40 ND 0.40 ND 2.0 ND 0.40 
1,1,2,2-Tetrachloroethane-(3) ND 0.15 ND 0.15 NO 0.75 ND 0.15 
Tetrachloroethene-(3) ND 0.10 NO 0.10 ND 0.50 1.7 0.10 
1,1,2-Trichloroethane-(2) ND 0.20 ND 0.20 ND 1.0 ND 0.20 
1,1,1-Trichloroethane ND 0.20 0.71 * 0.20 ND 1.0 ND 0.20 
Trlchloroethene ND 0.20 ND 0.20 NO 1.0 ND 0.20 
Trichlorofluoromethane ND 0.20 HO 0.20 ND 1.0 ND 0.20 
Vinyl Chloride ND 0.20 NO 0.20 NO 1.0 NO 0.20 



O 
r u 

O r - i 

CZ> 
I 

O r -

• *—« 
O -*-> 

1 "TJ 
C r - »~ 
C O O 

IT— 

<r: o 
can 

f— c u 
OJ i — a -«-> 

• o X 3 »>TJ 
r— io> C_J» 

C D a < 
o 
(— 
zzz* 

<r» o_ 
L l J 
5 ~ 
•OT 
32£ 

PC. O -

r u oa 
O " 

-o c— 
O " 

LI..J 
j — — CSi C r -
CsC C D C O 
C D C _ J 

C l - TTJl 

LJ..I 

•—• 
1 — •au c a ; i r . : k . C O -»_> 

t:x L U »._» 
y— 

C O 

•—« 
.nr.* C > 

c::* 
*»"« tH 

c> 

• < 
• j 

o r-~ 
• l - > M ' » C D 
t r : CU »>>' 
< u C J ; : 1 — 
e= c..> CU 
' t i <C 
t ~ etc «*i 

L*_ C-1 
• f t l 

C O 

C O 

<c 
1 

C D 

r u 

CZ* 

cn 
o~ C O 
C O cr* 

r*~ 
C O cr> 
cz> Or -

CZ> 
I D - cr-

ca 
„ „ CZzt 

t i l 

L l .1 
••—• . . . 1 

O J C l _ 
3£~ 

on «1C 
Ci.... a:: f o 

01 

D 
CC 
< 

W 
_J 
W 
<r. 
u 
C!' 

cc 
(L 

r-
lU 
IU 
"X 
(Jl 

<C. 
t -
<T 
Cl 

(0 
n 

Si: 
oi 
< j 
V-H 

<. 
O 
CC 

o 

LU 

u. 
r-H 
cc 
llJ 

3 

CO 
r-

N 
O 
Ctl 
0 
O 
CQ 
LlJ 

*• ct: 
O 
r-

_J o 

t c tc 

Cl 
r™ 

CJ 
(U 

(£1 

r- t -
01 \Z 
> CC 
...I l -
< 01 
Z Z 

cr. 
o 
t— 
a 
< 

O o o o o O o o 
.- 01 ro ro ro 

6 6 6 d 6 6 6 6 
_J 

r-
llJ 

a 

CJ a Cl Cl Q Q o 
" J T T —r "a-

*~ *— *—. — 
J> — 

*"•*" 
t -
..J 
D 
01 
I.U 
i t 

d m cu ai ai •A ai d l a> 
r: c t : c: m c r. c 
•ii Ui a> in c Ui m a> 

6 »-J ^ 1 r-J N a' r-l r-l M 

a. c »w C c »--* c C c V ai O (U in ~r. Ch ai ttl 

Ci tu 1 - X I .a X - O X l X l 

CJ o O o o 
•J- t- r - l (- i - f-

St o 'U CJ o o 
•P r - l r-H r - l w-4 

UJ JC o X J x : JZ 
( J l ,-- u U 

• H •r-H • r H 

a 
1 

P 
1 

Cl 
1 1 

' . t 
1 

01 ro 
v - l 

i t . ro 01 ' t N t 1- h-. i -H V H 

01 i 1 1 1 1 1 1 1 
<L to 01 m-l O o < i 01 o •t 

i 
01 

| 
•;h 

t 
0-

| 
ro • • t 

I 1 
U'I 

1 

^ - l CD 
i 

O 03 
i 

cD 
1 1 1 

i n 
O o O 01 o a-

(>1 If) 

IU 
I -
<t 
Cii 
o 
cc 
a; 
01 

Qi 
> 
O 
u 
ai 
r-

O 
o-

t : 

n 
c. 

X i 
o 
f-
o 

u. 
I 

I 
o 
e 
o 
f-
ai 

o 
O 

i 
o 
-ff 
«4-

i/ i 

C 
O 

-rH 

CJ) 

ai 

r-H 

Lc-

ai 
TJ 
Q 

X) 

a 

f-
o 
a. 
ai 

Oi 

C.i 

(-
'« 
l/ l 
in 
O 

r - l 

Ci 

o 

T 3 

C 
Qi 

a . 
rx 
<C 

Oi 

ai 
01 



O 
rc i 

i 

is c n 

cr- ••—« 
cz> 

i r a 
Or- 1=5 
c n cz» =x> 

1— r — 

Ht»= <n a 
can 

cu c u 
cu • 4 -*-=• 

x > na 
(~ "TJ CZt 

CZJ C U 

• - S * ; <~ 
<— 
o C l _ 

U J 
J — 
< T 
*c— 

CCJ cr­
cxi on 
o 
- o 
U J '— 

1 — cz\ Or-
D t ' CZJ 
cm C > 
ex. C U 
U J r——H 1 — O J 

C l ; ' c a t . CO .#.:» 
t " i U. I • . . . J 

nt» 

•— 
. 1 1 

r CO »—« 
•rr* 

JiZZa <...» 
CO 

'<•:$-
t n 

o» I -
r——a •»--n 

1 — 
C 3 

tZZ U > 

• u cir . i^— 
K::: CJ» ( l l 

HO <x: 
f ~ O t : : 

«._» I.JU 
n i l 

CO Q> 
rsTv 

c n 
<r. 
c t : 

^ 

r . j 
:x : 
CO 
%zz 
o 
CO 

O r - CO 
CO o 
— r-~ 
CO CZ" 
o 0r~ 

C > 
Cr~ O -
O c a 

CZZt 
I—* 

oo a * 

•»—« 
>- Uui 

• •—* i 
O J C U C l . . 
c m «....« EZ 
*XJ c u <r. 

C l . CL". CO 

to 
o 

o 
Cc' 
-t 

tu 
-J 

<r 
at 
C' 
CK 
D 
0. 

tu 
UJ 
.X 
(Jl 

o 
tn 
01 

-v 
<t 
CD 
CC 
O 

P 
"5 

P 
LU 

D 
LL O 
I-I IU 
ce tr 
lU 

tn 

p 
r-
O 
tU 

CC 
o 
r-
O 
<: 
LL 

1- o 
T—t 

o ro o o o 
ni 

o ro o o ru cw
n 

6 6 6 6 6 6 6 6 

1-m 
Cl 

ro 7^ 
o D 
ro 
ti­ . - i y~ 
er . j 
a z> 
tu to 

LU 
a: 

a 
# rc' 

o 
O 

_ j o r L 
n <c V 
t L U- r.;i 

CJ 

t> 
in 
V . 

o 
ro 
ti 

o 

to CO LO to to 

l i ) 01 0 1 ttl ai m 
• c c c U l c c t : UJ c. u 
a> Ul ttl c ttl ai cu l~ ttl p 
D M h j IM <c N 

' r - l c c r -H u c c o c x> 
a (U tt' 

»• 
ai ttl O i D m C 

I - X ) J O X J O X 3 x> fx' X > 
r H O D O o ( f o 

(- r -H c I - c c 4» 
sz o UJ o o o to o r -
- p r - l •V r—i r " l r - l o 
IU SZ O J C JZ r - H a. 

O 1- u I . l u tL 
• t - l ' r l 1 CC 

P a P 
1 i 1 1 t r -

(0 ru O 

e 
v - l V H o 

f- (-
m 

I vi 
V I 

o 

> l-H .fr ro n T-H r-H o 
~J to i 1 1 1 i 1 1 1 i 

o 

< to CO T-H O o N|"J to o o f-

o '+ Kl 0- ro t in CJ o 
<r. i 1 1 1 i 1 1 i i <<-

» - i CO o to o <J T-H ID o 
tn r-» o o o ro o < o 
t - i 

T-H T-H i -H ro 
T-H 

T-H I D 
X 

ra 

> tc 
_ j i -
< ui 

—r 

C 
ai 
> 
o 
o 
dl 

c 

01 

c 
o 

•rH 
4-' 
•rH 

C 
•rH 
'*-
ttl 
P 

D l 
t l 

r-H 

LL 

-Q 
c 
m 
CX 
o. 
<£ 

tti 
tti 
01 



o 
r u 
m 

Or- i 

o t « _ j 

Or- •m—% 

Cll* 
1 •Ttl 

a- t = 
CJO C J nan 

t~ i~ 
=t*= <C o 

can 
f— au ou 
cu 

• • • 
'KZt TJ 
(— 'TCI C - J 

CD OU 

o 
(— 

C- zzz* 
O i o u 

3 C 
L U 

O Q Cr-
r u co 
o * N > 

o 
I. r . i 

1 — Or~ 
etc CO CZ> 
c n c_> 
Q L . a* 

%*zzn 
L l J i — * 1 — OL* 

or : mZZ*.. cn 
<a U J I U J 

»« r — 

co >—• 
•—# 

i , 
U U cu 
O l t ~ 

C j ;r< 2 T 1 — 
-*-> H a l 

•Tn i — i 

a« a : I — 
SH C..J a * 
•Ttl < C 
f~- CJC_ •TU 

•...» u „ cz-. 
*n 

OO 

cn O 1——t 

<r —1 
f i ­

i er i 
"—~ 

— 1 C D 

r« ^ , r u 

co 

o 
C O 

Cr~ C O 
CO e> 
• N . r~-* 

o 
o 
Ct-
CXJ 

oa 
c> 

a-

T O I 

Or~ a i *—« ;>• 
ou au 
c a n 1_JI 
' t i a n 

c i _ c i : : : 

U J 
1 

au 

<n 
c o 

01 

a 

<£ 

rc 
D 

a 
iu Z> 

a 
LL 
n iu 
CC LC 
'.U 
> X 

1-1 01 
v->* l~ 

01 TT. 
o o 
r - l Cd 
|~ Cr K - l 

•T O 
r: 0 1 
D Ul 
cc 
• £ 

UJ 
_J 
P l * CC 
»r. o 
iu UJ 1-
cn -J CJ 
i r l - l < 
z> LL I I 
f L 

1 
o 

.- ai 
Lu 
HI 6 X ro 
01 v.. 

< 
I— 

o 
«t P 
P I -

<J 
01 tu 
I-H ~> 01 • v 

t - H 

Cl 

h - I -
u l E 
> at 
J I -
< 01 

l - H 

f t 
o 
f— 
u 
< 
L L 

o 
r™ TH 
i—I 

E o 
r - l 

- J 

LlJ 
P 

o o o o o o o 
01 r -H T-H ro ro t ro 
d d d d o d d 

(Ll 
C 

01 

c 
ai 
h i 

c 
ttl 

X l 

tu 

01 01 

111 

c 
ai 
r i 

c 
ttl 

X I 
o 
f-
o 

r r H 

x: 
CJ 

l / l 

( l l 

C 
tti 

t - H 

'0 
- p 
o 

I -

ttl 
tr 
m 

c. 
Ui 

X i 
o 
f-
o 

1.1 
• r H 

P 
I 

01 

c 
ai 
r- l 

C 
ttl 

X I 
o 
f-
o 

u 
• • H 

p 
I 

0) 

tn 

a/ 
c 
ai 
r i 

c 
Q i 

X ) 

O 
r -

O 

p 
I 

ro 

4t- ro 01 • t N N r H T-H 

(Jl i 1 1 1 1 1 1 1 
•r. 01 ai • r H ("J o ^1 01 o '.-r 

i 
t 

1 
a- ro • • t 

1 
N 

i 
m • 

i 
T H | 

CO 

1 

o 
| 

CO 

i 

o 
1 

-0 
1 

l - H 
i 

IT> 
o o o 01 o '* 0-
»-H t - H 01 1-H U) 

r H 

UJ 
I -

O 
CC 
tK 
D 
r/1 

a-
t-
Oi 
> 
o 
IJ 
Oi 

r-
01 

O i 

c 
ai 
r l 

c 
I I I 

X I 

o 
r -

o 

I 
t t 
! 
b 
e 
o 
f-

I 
o 
o 
I 

o 
-0 
*J 

in 
C-
o 

•rH 
-P 

' t -
a> 
a 
O l 
•0 

r -H 

LL 

'U 
4 1 

• i i 
p 

".I 

4 J 

p-
o 

i J -

tC 

<+-
o 
J> 
I-
II) 

l / l 

in 
o 

r - l 

o 
t l -

c 
ttl 

01 
ttl 

CO 



O r -

O 
i 

O r -
O 

I 
O -
C O 

f— 

C U 

C— 

C D 

O t 
3 t 

etc 

cx. 
U-l 
arc 

O U 

,—* 

«« 
C O 

: : :o l1 

mm 

M l i 
cr. o.» 
«i< (:*.;.: 
«;ir 
n t l 
(— 
* „ « 

"11 
C O 

C J O 

oc: 

fi" 

o 
r»i 
DC 

t r : 
<r> 

_ e a 
f— 

•—* 
r— 

or: <r» 
can 

OW c u 

, J O nn 
r u 
a * 
o 
f -

zz* 

U J 

Or-
a — • OO 
o 

o 
U J 

CD 0 > 
t _ > 

T e a 
1 — 

co -*-•* L O 

•— 
C U 

I 4 

CD 

1 < l * 
O 1 li:.; 
~ - j r r ™ 
CD 
r — . * 

i ~ 
O «u 
<C - t - » 
oc: • a 
i . i - C^J 

to 
o 
PI 
fx' 
< 
CJ 
c i 
_ j 
<x 
X 
tu 
_J 
Cfl 

llJ 
C' 
f f 

a. 

LU­
LU 

In 
<i 
i ~ 
< 
p 

01 
l-H 

01 

I J 

p 
iu 
r-H 

U, W 
r - l (— 

CC n 
LU z 
> D 

_ l 

a 
D CC 

O 
h-
u 
<c 
LL. 

tt ty; 
O 

LU i~ 
J CJ 

It. u. 

o 

p 

l~-
(_. 
UJ 

CD 
C-J 

O t u 
CO l - l 

CO -;r 

CO o < 
r-- CJ 

a:>i f t ' ra 
o o - O 

CD 
Or- Cr-

CO 

_ _ c n 
i — * h -

cu 01 >~ 
U J > r i 

•r~* _ _ j _J 
f l l c u ex. <C 01 
can as:: 
r n cu <c H 

rx_ ac t o 

1- o o o o o o o o o o o o o o o o o o o o o o o o o O o o 
r - l U l cu in 't T H r H l -H r H r H ru cu r H • t ru Cd t Cd H Cd m rd ru v - i - i (\j rd 

L
I 6 o o o o o o o o o o o o o o o o o o o o O o o o 

E
T

 

P 

p 

t— 
...I 
D 
01 
UJ 

(li 
c 

Cl '« 

7£ -c 
Cl ui 
a. e v: o 
CD c 

p P p p p p p p P p O p p p p p p p p P P P p p p ca p 
• * r "»' *•> V 

rd 
ru 

; 

d 

ttl ttl ttl 
C. TJ C 
•3 -rn n;i 

J Z f~ . c 
4^ (3 4- 1 

ttl r-H ttl 
f j x : CJ 
Cl (Ji f-

e o 
D rW r-H 

U ZV JZ 
PJ rr. a 

«• l l 
OJ.N Cl 

r- h 

Qi a i UJ Ui -•. 
•o c. c C- Id 
• r H •n W 
t - X X JZ 
o 4 * •4J 

+T ai 
r -H ttl m Oi c 
x; £ O o (U 
U o f- c JZ 

c o o •l> 
(ti o r H r -H m 
C Zj x: •1Z o 
ai r H u u (-

r -H q - • r H •rH o 
Z)' o P P r - H 

JZ c 1 1 JZ. 
4 1 o r H r H u 
(li r - H • r H 

X -. T-i r H P 
u 1 

•rH rd 
C .. 
H r H 

r -H 

<0 
J* 
o 
V-

ru 't 
1 

01 
1 

o 
I i 

r> o 1 
IO 

1 1 

r> o >0 01 
1 1 

01 Ul 
1 1 

in 
t 

in 
t 

in 
1 1 

Ul O h-

ai 
c 
u 

-C 
4J 
01 
o 
l -
o 

r-H 

JZ 
u 

•-H 

P 
I 

ru 

(ll tti 
X i C 
r l ITJ 
f- JZ 
O J> 

r H HI 

JZ e 

u 
f-

4 ' 
Ui JZ 

r- U 
•rH 

C T J 

O C 
xi e 
r- o 
(n r-
CJ Pl 

ai fu ui ~ - ~ 
c c- c- oi 01 01 
i0 Oi <i> ' ^ 
(X tx JZ 
O O 4' 
f- C 01 
t x ( i o 
a a t-
t~ t~ o 
O O r-H 

01 OJ 
c c 
II) 11 

x : -C 
-P 4> 
(li tti 

rH r-H r-H XZ 

JZ JZ IJ 
U U rH 

•rH -rH [_ 

P P H 
I I 

ru oi 

I- o 
O r-H 

r n x : 
x: u 

I 
in 

U 
O 
g 
o I 
f- C d 

x i -

f - 'rH 

P 
I 

01 

4-? 
a.i LU 
c 
dl r-H 
t l ZJ- f-
O C C'l 
f— '"I 
a. > 
O r H 

C 
o x ; 

r H 4 ^ 
X ttl 
U O 

c 
o 

- ~ -~ tti 0i Qi 
<j- «t iz e c 

•—• Ol Ui Ul 
IH M M 

c c c 
111 III ttl 

iO w xi xi xi 
o o o 
r- t~ f-

01 O O Ci 
O Cl H r-H H 
(_ f- x x: JZ 

o CJ u o 

UJ 01 
C C 

X JZ 
-P 4J 
ttl 

O 

JZ 
( J 
I 

ru 

x; JZ 
u u 
U -TJ 
f- f-
4J + i 
ttl ttl 
t— t -
I 

ru 

ru 

p P 
i i 

01 OJ 

oi 
c 
(ll 
IH 

C-
01 

a"i 
O 
C 
O 

u 
•rH 

I 

r H l H r H 

P - I 
rH in 

C 
nj 
C 

4> 

>o in >}• in iii -o H io ni r j ID N r i «-i r-v 
l l l l 

in 

i i 
-a so in oi o N 
>o o in ru ru oi o o 
I I I I I I I I 

N r ^ r H ^ i n C O r H C f -

-d o N m N N o 
r H 

l l l l 
co o ru in 

o o h 

o 
o 

i 
in <* 
ru oi 

I I I I 
^ o in o-
O rH N N 
O rH 
o 

co o 
rH f>-
I I 

N 01 
ru o 

i i i 
oi o -o 
i> in > t 

I i i 
rH ITJ vQ 
' t Cl' O 



Or-

o 
I 

Or-
O 

I 
O r -
C O 

HM= 

f— 
a t 

f— 
i — i 

rsr 

I 

o 
t* 

< 

tf 

0 

a 
tt 
0 

cur 
crx 
LlJ 

etc 

tl* 
r-—1 

S?f 
« t l 

C O 

• f t 

» 3 
HV3" 

»r: 
ou 

" X I 

»..» 
na 

r o 

C O 

rue 

> f t 

•:*« 
Ct,'. 

l i 
C O 

O r -
C O 

C O 
0 » 

Or -

~KZ* 
C U 

C U C U 
« 3 1 *..» 
" ( 1 K l " 

C i . . . C l ' 

Cxi 
ZTZ 

•uri 

(ZZ 

cz* JCZ* 

(— 
"XJ 

O J 

r • zzzn 
nn (— 

rxr cr> 
O l 

cu cu 
•—« 
JZZ* ca 
na CJ" 
a> 
cat 
f— 
zz> 

a_ 
i . i . i 

M"Z~. 

Or-
W — • CO 

o» 
o» LO 

CZU 
CTJ <::> 

i — cu 

t o H>..> 

LxJ «_« 
1— au 

•—« 
t — i 

n a 

O 
1 tf:':r. 

^:— 1 
C:J 
I-—* o ' i t i 
r — 
C. > C U 
<£' •*-» 
r.ir. ••« 
ix... c n 

C.3 
ru 
rir 
C O 

o 
C O 
C O 
o 
r~~ 
o 
O t -
o 
Or -
co 
CTi 

Lxl 
_ . l 
Cl-
5 i ~ 

t o 

07 

o 
C-J 
tr 
<t 
i . ) 
a 
„ j 
<c 
i 

UJ 
_ j 

< 
Ui 
Ci 
rc 

ui 
i u 
X 
07 

< 
i -
< 
a 
07 
•-H 

07 

07 

u 
r - l 
2" 
vC 
e> 
cc 
Q 

a 
> 
o 
o 
111 
fx 

Cl 
Id X 
0-4 

LL 07 
n I— 
CC I-I 
UJ 

• * CC 

o 
u t~ 
...I u 
iw -r 
tL tL 

o-
o 
a 
\-
u 
t i l 

tn 

l— v-

>- cc 
_J I -
<C t)7 

cc 
o 
h-
o 
s t 
I I 

CJ 

C.7 
0 . 

O 
(.J 

07 

I -
. J 
Z> 
07 
UJ 
tC 

07 07 07 07 071 07 07 07 07 07 07 07 07 07 07 07 07 07 07 07 07 07 

<l> a' 
C C 
iV HI 

sz x 
4.1 4.5 

Ul Oi 
e. 

O O 
c e. 
o a 

r H ( -
x CJ 
(..1 

CU Ui 

•u c 
•rH ft.) 

f- X 
O 4- 1 

r H Ul 
.tz o 
c j f-

o 
r-H r--l 

x 
C. CJ 

w ui 

o c 
•iH 1(1* 
r- a . 
O 4> 

Cil 

O O 
tti 

e. 
Of-..' 
f o o 
0!» i r -H. j rH 
_ J ! \ : X : " ' X 

r H 1 | U 
4 t rH rH 

=n o ) I j CJ 
X f I ,1 
4-'" O r H r - l 
Ql r - 4 , . 

I . J l r l r l 
IJ 

e 
i~ 
o 

<(-
ttl o 
C r-
di a 

X : r-H 

4> x : 
tti c j 
o 
f-
O 

r-H 

X 
U 

ttl tt' 
c c 
<D HI 

•il ttl 

x x-. 
u o 

—I -rH 

CJ (-
I r~ 

Cu I 

tti 
C 
•U 
x : 
4 ' 
tti 
f£ 
o 
c 
O 

r H 

SZ 
1.1 

•rH 

C 13 

* ttl 
c c 
ra tti 
a. a. 

CU — 
C C'7 
a» 

x 
4-> 
Ul 

07 

Q 
I 

r.i 

4 J 

O 
I -

O o 
f- (~ 
0 (.1 

r - l r - l 

SZ SZ 
u u 

•rH rH 

P P 
1 I 

ru n 

a* 
rr 

o io 
(- sz 
O 4J 
rH Ql 

u 

c j PJ 

U 
o 

•rH ( -

c o 
(— r H 

JC 

O 

o 
f= 
o 
f -

X I 

- c G 
07 * f-
^ x o 

4J <t-
Ui IJJ O 

c e 
(t l r H O 
a . rn 
O C PJ 
I- rH 

CL > 

O rH 

I- ZV 

a J 

<H" Vl 

r(i d i 
x ; x 
4 5 4> 

cu O.l 

x 
u 

P -

4> 
(U 
O 

•rH 

P O 
I r - l 

07 x 
- c j 

r H | 

i r>i 
in 
C 
TJ 
C 

4' 

r l , H 

X X 
0 u 
01 UJ 
f- (-
4 * -P 
tti 0J 

h- h-
1 

(d 

rd 

ui ai 
C- tz 
in ai 
r-l r-l 

c c 
UJ ai 

X J X . 
O O 
(-. f-
O O 

r-H r-H 
SZ SZ 
( J IJ 

•rH 

P 
I 

07 

1 - o o o o o o o o o o o o o o o o o o o o o o o o o o o o 
H to Od IT) •* r H r H r H .—1 r H rd Cd •l—i •4 rd Cd rd '4 td r - l rd m rd rd v - r H rJ rd r-H o o o o o o o o o o o o o o O o o o O o o o o o o 
_J 

1— 
UJ 
p 

to 

Ui III 
c c 
111 ttl 
IH tH 

c c 
ai ui 

X l X I 
o a 
t- f-
0 a 

t-H r-H 

X SZ 

I J I J 

•rH -rH 

P Cl 
1 I 

( l j * 

vH v t v l 

07 r> 
* I I 
07 I s - 07 
< CO (L7 

a i I 

I--

07 
I I 

rH O 
0 o 
1 I 

If J LO 
ts. fx 

rd -t n o 07 rd -o io in to o ^ m >o m rd in -t N 
I I I I I I I I I I 

07 o 
i t ' l i i i i i 

0- r> in ' t o >0 o in 07 N N 
O <i 07 07 in <i o m rd ai ro o 
• I i I I i l i I i I I 

f ) t l ) IT) U i O H Mj IT) (D H 
r% r-v ts. i > ' t 47 o is. m r- N ô 
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Imi. 
InterkTlountair. 

Laboratories, Inc. 
CI 11: N I : G (? o s c i o n c: o f.'. o n s u 1 I, A 111 •:; 

S l i t : Bl M-30 
I AC HO: I".3659 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. 15051 326 4737 
I'A 11. RF POR 11:; p; I 2/20/89 

OA IF P.f"(':f- I VF'D •. J 2/13/89 
I) A I I: COI I !• C I I: f> : 12/11/89 

t flb f>ll ( s . ll , ) . . . , . . 
I. i) b C fi ti 'J n c t i v i t y .. «i m 11 o s / c in 

7 . 3 8 

I o t fll A l k a l i n i t y a s C a C 0 3 , in y / 
l o t a l A c i i j i I: y ?• s C a ( 0 ?. , n, 9 / ) . 
l o t fll H f l r d n e s s fl-: OCO ! . . 
S o cl i it ni A b •:, o r p I. i o n P. A I. i o 

9 / 
H O . ' 3 8 

0 . 00 
11> 21 . 0 0 

3 .69 

B i cfl I bo HA I r? A? HCO 3 
in 'i / I 

I. 71 , '5 1 

S u 1 f A I. o , 7 ; 7 7 7 - - 7 ""T / 9 / . 4 3 
C a l c i u m S l j 3. 7 *S 
M a g n e s i u m . *>8 . 2 2 
Po t ass i nm 2 . 1. 3 
Sod ium 3'll. . 4 0 
MA j o I - Cfl t i ons 
M A j 0 r A n i o n s , 
C fl t i 0n /A n i o n 0 i f f p r e n e e . , , , . 

me 
2 
0 
7 

3 7 
2 7 

A 
0 

IA 
,7 
47 
n 

9 /1 
. 81 
. 0 0 
. 2'i 
. '1S 
. 6 ? 
. 7 9 
. 0 S 
.80 

Sen i 0 r C h e m i s t 



JLrni 
Inter Mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: Geoscience C o n s u l t a n t s , 
SAMPLE s .8707070830 

GI TE: BLM-3n : 

LAB NO: F31Z7 

L t d DATE REPORTED: 07/21/87 

DATE RECEIVED: 07/07/87 
DATE COLLECTED: 07/07/87 

Lab PH 7.47 
Lab C o n d u c t i v i t y ) umhos/cm 3775 

Totci I D i f S D l"'\>'ed *SD I i ds (ca I c ) > mg/ I . 3074 
T o t a l A l k a l i n i t y as CaC03> mg/l 15?.74 
T o t a l Ac I d i t y as CaCi.13 » mS/ I 0 . 00 
To t a l Hardness as CaC03i mg / I 1580.54 
Sodium A b s o r p t i o n R a t i o 3.72 
Ni t r a t e , mg/l 8.07 

mg/ I 
B i c a r b o n a t e as HC03 186.34 
Carbonate a s C 0 3 . . . v,f„- f~ tl ..OLU 

:rch.r;aM ae?£;^?{.'C1^^ V&Z 
S u l f a t e . . . 1771.10 
Calcium 545 . 13 
Magnes i um 53 . fcl 
Potassium 5 . 7fc 
Sodium 337.4.0 
Major Cat i ons 
Major An i ons 
Cation/Anion D i f f e r e n c e 

C. Neal Scbaeffer 
Sen i or Chemist 
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Analytical Data Sunnary Page:27 

Geoscience Consultants, Ltd. 
Radian Work Order: 89-12-112 

~7# 

8912111255 -

Method/Analyte 

Matrix 

Identificotions 

8912111150 

01 

water 
02 
water 

0912111520 

03 

water 

Silver by ICPES 
Silver 

Arsenic by GF - SU846 
Arsenic 

Barium by ICPES 
Barium 

Cadmium by ICPES 
Cadmium 

Chromium by ICPES 
Chromium 

Mercury by cold vapor 
Hercury 

Lead by GF - SU846 
Lead 

i W e n l u m by GF • SU846 

Selenium 

Result Det. Limit 

ND mg/L 0.010 

0.048 mg/L 0.0020 

0.75 mg/L 0.010 

ND mg/L 0.0050 

0.11 mg/L 0.010 

ND mg/L 0.0002 

0.046 mg/L 0.0020 

0.020 mg/L 0.0020 

Result 

ND mg/L 

0.061 mg/L 

L 2 ing/L 

ND rog/L 

0.074 mg/L 

ND mg/L 

0.082 mg/L 

0.0024 * mg/L 

Det. Limit 

0.010 

0.0040 

0.010 

0.0050 

0.010 

0.0002 

0.0020 

0.0020 

Result Oct. Limit 

ND mg/L 0.010 

0.030 mg/L 0.0020 

0.22 mg/L 0.010 

ND mg/L 0.0050 

0.037 * mg/L 0.010 

ND ing/L 0.0002 

3.10 mg/L 0.0020 

ND ing/L 0.0020 

ND Not detected at specified detection limit * Est. result less thon 5 times detection limit 

(1) For a detailed description of flags and technical terms In this report refer to the glossary. 
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c o n n o n n r i o M 
Analyt ical Dato Summary Pogc: 13 

CGeoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

, 

Method:Vo(atlle aromatlca (1) 
Llst:SW8020 

Somple 10: 891211(150 8912111255 891211*1520 
ft 

0912121000 

factor: 1 1 2000 10 
Results in: ug/L ug/L ug/L ug/L 

01B 02B 03B 040 
Matrix: writer water water water 

Result Det. Limit Result Det. Limit 

\ 

Result Det. Limit Result Del . limit 
Benzene ND 0.20 ND 0.20 16000 400 10 2.0 
Chlorobenzene ND 0.20 NO 0.20 ND 400 ND 2.0 
1,2-DichIorobenzene ND 0.40 ND 0.40 NO 800 ND 4.0 
1,3-Dlchlorobenzene ND 0.10 ND 0.40 ND 800 ND 4.0 
1,4-D1chIorobenzene ND 0.30 ND 0.30 ND 600 ND 3.0 
Ethylbenzene ND 0.20 ND 0.20 16000 400 120 2.0 
Toluene ND 0.20 ND 0.20 1800 * 400 2.2 * 2.0 
Total xylenes ND 0.20 ND 0.20 75000 400 37 2.0 

Surrogate Recovery(X) • 

1-Bromo-4-fluorobenzene 87 94 117 96 
Control Limits: 76 to HO 

ND Not detected at specified detection limit * Est. result less than 5 times detection limit 

(1) For a detailed description of flags and technical terms In this report refer to Appendix A in this report. 



Analy t ica l Data Suninory Page: 2 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Method:Hatogenated volatiles (1) 
Ltst:SW801o 

Sample ID: 
7-

.̂89T21i'1520 8912121000 

Factor: 
Results in: ug/L 

01A 
ug/L 

02A 
ug/L 

03A 
ug/L 
04A 

Hatrlx: water water water wnlcr 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Lilt 
Bromodichloromethane ND 0.10 ND 0.10 ND 0.50 ND 0.10 
Bromoform ND 0.50 ND 0.50 ND 2.5 ND 0.50 
Bromomethane ND 1.2 ND 1.2 ND 5.9 ND 1.2 
Carbon Tetrachloride ND 0.12 ND 0.12 ND 0.60 ND 0.12 
Chlorobenzene ND 0.25 ND 0.25 ND 1.3 ND 0.25 
Chloroethane ND 0.52 ND 0.52 6.0 *0 2.6 ND 0.52 
2-Chloroethylvinyl ether ND 0.50 ND 0.50 ND 2.5 ND 0.50 
Chloroform ND 0.10 ND 0.10 ND 0.50 ND 0.10 
Chloromethane ND 0.30 ND 0.30 6.0 *Q 1.5 ND 0.30 
Dibromochloromethane-(2) ND 0.20 ND 0.20 ND 1.0 ND 0.20 
1,2-DIchlorobenzene ND 0.50 ND 0.50 ND 2.5 ND 0.50 
1,3-Dichlorobenzene ND 0.32 ND 0.32 ND 1.6 ND 0.32 
1,A-Dichlorobenzene ND 0.24 ND 0.24 ND 1.2 ND 0.24 
1,1-Dlchloroethane NO 0.50 0.30 * 0.50 /'RO z.\ ND 0.50 
1,2-Dlchloroethane ND 0.10 ND 0.10 60] 0.50 ND 0.10 
1,1-Dichloroethene ND 0.20 ND 0.20 ND/ 1*0 " ND 0.20 
trans-1,2-Dlchloroethene — un 0.20 ND 

NO 
0.20 

0.10 
8.0 -r-
ND 

1.0 
0.50 

-ND 
ND 

0.20 

0.10 1,2-Dfchloropropane ND 0.10 
ND 
NO 

0.20 

0.10 
8.0 -r-
ND 

1.0 
0.50 

-ND 
ND 

0.20 

0.10 
cls-1,3-0lchloropropene-(2) N\A N\A N\A N\A N\A N\A N\A N\A 
t rans-1,3-D 1chIoropropene ND 0.30 ND 0.30 ND 1.5 ND 0.30 
Methylene Chloride ND 0.40 ND 0.40 ND 2.0 ND 0.40 
1,1,2,2-Tetrachloroethane-(3) ND 0.15 ND 0.15 ND 0.75 ND 0.15 
Tetrachloroethene-(3) ND 0.10 NO 0.10 ND 0.50 1.7 0.10 
1,1,2-Trichloroethane-(2) ND 0.20 ND 0.20 ND 1.0 ND 0.20 
1,1,1-Trlchloroethane ND 0.20 0.71 * 0.20 NO 1.0 ND 0.20 
Trlchloroethene ND 0.20 ND 0.20 ND 1.0 ND 0.20 
Trlchlorofluoromethane NO 0.20 ND 0.20 ND 1.0 ND 0.20 
Vinyl Chloride ND 0.20 ND 0.20 ND 1.0 ND 0.20 
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W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A LifWnrL>«Mflf Company 

C O R E L A B O R A T O R I E S 

821® Mosley Rd 
Houston, Texas 
77075-1ll© 
713 943-9776 

October 17, 1989 

Geoscience C o n s u l t a n t s , L t d . 
500 Copper Avenue N.W., S u i t e £00 
Albuquerque, NM 8710£ 
ATTN: Orlando Gomez 

La b o r a t o r y Number: 8991029 
Date Received! 09/13/89 ll:£8s30 
Sample I d e n t i f i c a t i o n s Sample #£90906130© P.«iŷ lTOrt'-'BIIM-Ŝ ] 

9-6-B9 1300 

ANALYTICAL RESULTS 

Simulated D i s t i l l a t i o n by GC 

% OFF DEG F. 

IBP/5 133/190 
10/15 £13/£43 
£0/£5 £74/293 
30/35 321/341 
40/45 366/392 
50/55 418/441 
60/65 458/483 
70/75 505/527 
80/85 553/580 
90/95 612/657 

F i n a l B o i l i n g P o i n t 795 

Ar s e n i c by ICP, ppm wt. <17 
Copper by ICP, ppm wt. 0.07 
I r o n by ICP, ppm wt. £. £ 
Potassium by ICP, ppm wt. 8.6 
N i c k e l by ICP, ppm wt. <0. 18 

Continued on Page £ 

Tho analysis, opinions ot interpretations rontained in (his report ate based upon observations and matetial supplied hy the client (ot whose exclusive and confidential use this report has been made. T tie 
interpretations or opinions expressed represent ttie best judgement ot Core I. atvwatones Core Lalv.irntoties assumes no responsibility and makes no wntranly oi representations, express or implied, as 
to the productivity, proper ppetatioos. or ptotilableness however ot any oil, gas. coal or other mineral, properly, well ot sand in connection with which such report is used or relied upon tor any reason 
whatsoever. 



W e s t e r n A t l a s 
I n t e r n a t i o n a l 

A l i f fnn f l>«sMf Corfipwry 

G e o s c i e n c e C o n s u l t a n t s , L t d . 
A T T N : O r l a n d o Gomez 

L a b o r a t o r y N o : 8 9 9 1 0 £ 9 

C O R E L A B O R A T O R I E S 

821(3 M o s l e y Rd 
H o u s t o n , T e x a s ; 
7 7 0 7 5 - 1 1 1 0 
7 1 3 9 4 3 - 9 7 7 6 

P a g e £ 

L e a d b y I C P , ppm w t . 3 £ 4 
S e l e n i u m b y I C P , ppm w t . < £ . 4 
V a n a d i u m b y I C P , pprn w t . < 0 . 0 6 
A r s e n i c , EP TOX E x t r a c t i o n , m g / l < 0 . 0 1 
B a r i u m , EP TOX E x t r a c t i o n , m g / 1 0 . £ 1 
C a d m i u m , EP TOX E x t r a c t i o n , m g / l <0 . 0 1 
L e a d , EP TOX E x t r a c t i o n , m g / l 1 . 0 5 
M e r c u r y , EP TOX E x t r a c t i o n , r n g / 1 <0. 0 1 
S e l e n i u m , EP TOX E x t r a c t i o n , m g / l < 0 . 0 4 
S i l v e r , EP TOX E x t r a c t i o n , m g / l <0. 0 1 

L i s a R o b i n s o n 
C h e m i s t 

The analysis, opinions of interpretations contained in this report are based upon observations and material supplied by the client (or whose exclusive and confidential use this report has been made. The 
inlerpielnlinnsor opH»ionsrxpiessediepiPsenUlieb«st)Uvigenien,otCoieLatinraloiies CoieLat^)OTaiorinsassuniesnoiospons'^ ,W and makes no wnnanVyoi representations, express or implied, as 
In the productivity, proper operations, or profitableness however ol any oil. gas. coal or other mineral, property, well or sand in connection with which such report is used or relied upon (or any reason 
whatsoever. 





imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

C1. I.!' I-1 I : l ieu i c i i c c C o n nil". .'• 111: •:• i>AHi RtPORITO: I 2 / 2 0 / 8 9 

f i . r . ' f : ' ''" 6 I ; H - : I 7 ' ) ; I»ATF RETCC I v.;n • 12 /1 .3 /89 
I.AB |i|i ; 1- 3661. h/i I !•: COI. I. I:C ri: U : I 2 / I .1/89 

Lab pH ( s . u , ) 7 .95 
I. a b C. o nd u c; I. i v i I. y , n HI 11 o •; / 1 : m '.> 4 '1 j 

) ! ) t a 1 0 I S. O I V f rl f.;-.l'l ' i ' ( C ,1 I f ) , III •) / I . '! 1 3 .1 ' 
l o i n I A I I; ,i 1 i ii i I; y ,v CaCO ) , my/1 \ 9 6 . 4 4 
T o I: a 1 A c i d i I y ?\ <=. C a C I ! ] , m o / l 0 . 0 (.) 
T o I. d I HardiKM;-. as 1,11:03, .«. ) / ! ! .70' : . .21 
S o d i n m A b «; o r p I i o n F? •• i l i e - . . . 7 . 3 6 

ni'..) / ! 

15 i c a b o 11 a t. e a -:. !-l C 0 3 4 3 3. 6 6 
Carbonate a::. CO 3 0.00 

';i.i 1 fa I. p ;'0 / .I • 4 9 
Calriuin 62 l. -> ! 
Magnesium 3 (j. S 4 
F' o I: a -. •> i u in S . '>6 
Sodium 698.4 0 
Major Cation? 
M a j o r An i orr.; 
Ca I. i n n / A11 i o11 0 i f f e r <:•iic •' . . 

in c q / 1 
7 .93 
0 

I •? , 
4 < , 
3 I. , 

3 , 
0 

H), 
6 4 
6 4 

0 

00 
91 
1 6 
1 0 
01 
14 
38 
62 
00 
4 9 

1 K 
C. N r a l f ' i rhaef le 
Sen i o r Clieni i •> t 

WW-



i m i 
InlerfTlountQln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: Geoscience Consultants) 
SAMPLE: 8707061600 

SITE: BLM-37 ... 
LAB NO: F3125 

Ltd DATE REPORTED: 07/21/87 

DATE RECEIVED: 07/0 7/87 
DATE COLLECTED: 07/07/87 

Lab PH 7. 78 
Lab Conductivity* umhos/cm 5847 
Lab r e s i s t i v i t y * ohm-m 1 . 71.03 

s7\ 
T o t a l A l k a l i n i t y as CaC03, m g / l 5 6 7 . 3 2 
T o t a l A c i d i t y as CaC03, m g / l 0 . 0 0 
T o t a l H a r d n e s s as CaCU3, m g / l 2 0 7 3 . 6 2 
Sod ium A b s o r p t i o n R a t i o 6 . 22 

tSJPSpI® mg/T ~ , ' J 7 / K | 

mg/l 
Bicarbonate as HC03 672.13 
Xarbonate as C03 0.00 

Sul fate ... 207,/. .71 
Calcium 66. 12 
Magnes i um 464 . 10 
Potassium 5 . 40 
Sodium 651..00 
Major Cat. i ons " 
Ma .jar Anions. 
Cation/Aniun Difference 

in e q / I 
11 . 35 
0.00 

15. 10 
43. 02 
3.30 

38. 1 7 
0 . 14 
2B 
67 

.32 
73 

67.46 
0.33 */. 

'c. 
Schae f f er 

Senior Chemist 





C O R P O R A T I O N 
Analyt Icol Data Sumiory Page:27 

Geoscience Consul tents, Ltd. 

Radian Uork Order: 69-12-112 

Method/Analyte 

Matrix 

2in; 8912111150 

Ident11icot ions 

01 
water 

8912111255 

02 

water 

A*. 

0912111520 

03 

water 

Silver by ICPES 

Silver 

Arsenic by GF - SU846 

Arsenic 

Barium by ICPES 

Barium 

Cadmium by ICPES 

Cadmium 

Chromium by ICPES 

Chromium 

Mercury by cold vapor 

Mercury 

Lend by GF - SW846 

Lead 

•

enlum by GF - SW846 

Selenium 

Result 

HD mg/L 

0.048 mg/L 

0.75 mg/L 

ND mg/L 

0.11 mg/L 

ND mg/L 

0.046 mg/L 

0.020 mg/L 

Det. Limit 

0.010 

0.0020 

0.010 

0.0050 

0.010 

0.0002 

0.0020 

0.0020 

Result Det. Limit 

HD mg/L 0.010 

0.061 mg/L 0.0040 

1.2 mg/L 0.010 

ND mg/L 0.0050 

0.074 mg/L 0.010 

ND mg/L 0.0002 

0.002 mg/L 0.0020 

0.0024 * mg/L 0.0020 

Result 

ND mg/l 

0.030 mg/L 

0.22 mg/L 

ND mg/L 

0.037 * ing/L 

NO mg/L 

3.10 mg/L 

NO mg/L 

Oct. Limit 

0.010 

0.0020 

0.010 

0.0050 

0.010 

0.0002 

0.0020 

0.0020 

HD Hot detected at specified detection limit * Est. result less than 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer lo the glossary. 
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R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 4 

( Geoscience Consultants.Ltd. 
flkladian Work Order: $0-06-151 

' Method:Halocarbons by EPA 601 (1) 

9006201100 9006200945 
List:Comptete analyte list 

1 Sample ID: 9006201100 9006200945 DECON BLANK TRIP BLANK -

Factor: 
Results in: 

10 
ug/L 
05A 

1 
ug/L 
06A 

1 
ug/L 
07A 

1 
ug/L 
08A ; 

Matrix: water water • water water 

T 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon tetrachloride 

Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 

Chloroform 
Chloromethane 

D i bromochIoromethane 

1.2- D i chIorobenzene 
1.3- DichIorobenzene 

1.4- Dichlorobenzene 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-DichIoroethene 
trans-1,2-Dichloroethene 

1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Methylene chloride 
1,1,2,2-TetrachIoroethane 
Tetrachloroethene 

1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 

T r i chIorofIuoromethane 
Vinyl chloride 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.1 

cia 
ND 
ND 
ND 
ND 
ND 

Det. Limit 

1.0 

5,0 
12 

1.2 

2.5 

5,2 

5.8 

1.8 

3.0 

2,0 

5.8 

3.2 

2.4 

5,0 

1*8 

8.8 

2.0 

2.0 

1.8 

2.8 

3.4 

4.0 

1*5 

1.8 

t i l l 
l in 
2.Ill 
2.111 
2.111 

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 
6.10 
0.50 
1.2J 
0,12 
0.25 
0.52 
D.50 
0,10 
0.30 
0.20 
0.50 
0,32 
0.24 
0.50 
0.10 
0.20 
0.20 
0.20 
B.10 
0,20 
6.34 
M 0 
B.15 
0,18 
6.20 
0.20 
0.20 
0,20 
0 20 

Result 

ND 

ND 

ND 

ND 

0.59 xa 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.44 

ND 
ND 
ND 
ND 

Det. Limit 

0.10 

0.50 

1.2 

0,12 

0.2S 

0.5211 
0.50 \: 

o.i oil 
0.30 

o.2o: 
0.50 

0,32 

0.24 

0.50 
o.iii 
0.20 
0.20jf 

o.zfll 
CIO"! 

0.20;! 
0.34:11 
0.40l| 
0.1 f l l 
o.i of 
0.20;Q; 

o.2o:| 
0.20 
0.20 
0.20 

xa 

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 

0.33 

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 

xa 

ND Not detected at specified detection limit 

I Result differs from last report - see report narrative 

X See definition in report narrative 

C Confirmed on second column or by GC/MS 
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. 



R A D I A N 
C O R P O R A T I O N 

•

Geoscience Consultants.Ltd. 

Radian Work Order: SO-06-151 

Analytical Oata Summary Page: 9 

Method:Aromatics by EPA 602 <1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

7/ 
9006201100 9006200945 

10 

ug/L 

05C 

water 

1 

ug/L 

06C 
water 

DECON BLANK 

1 

ug/L 

07C 

water 

TRIP BLANK 

1 

ug/L 
08C 
water 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Surrogate Recoverv(X) 

1 -Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result Det. Limit 

5.4 ca 
230 C 
ND 
ND 
ND 

78 G 
19 C 
730 C 

51 

2.0 
2 0 
4.0 
4.0 
3.0 
2.0 

. 2.0 
2.0 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

66 

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 

84 

Det Limi t 
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 

115 

Det. Limit 
0.20 
0.20 
0.40 
0.40 
0.30 
0 20 
0.20 
0 20 

C Confirmed on second column or by GC/MS 
ND Not detected at specified detection limit 

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. 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 4 

Geoscience Consultants,Ltd. 

tadian Work Order: $0-06-151 

Method:Halocarbons by EPA 601 (1) 

List:Complete analyte l i s t 

Sample ID: 9006201100 

1/ 

Factor: 
Results in: 

Matrix: 

10 

ug/L 

05A 

water 

9006200945 

1 

ug/L 
06A 
water 

DECON'BLANK 

1 

ug/L 
07A 
water 

TRIP BLANK 

1 , 
ug/L 
08A 
water 

r 

B romod i ch l oromet hane 
Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl ether 

Chloroform 

Chloromethane 

D i bromochIoromethane 

1.2- 0 i ch t orobenzene 
1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- DichIoroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1.2- Dichloropropane 
cis-1,3-Dichloropropene 

t rans-1,3 -D i chIoropropene 

Methylene chloride 
1,1,2,2-Tetrachloroethane 

Tetrachloroethene 
1.1.1- Trichloroethane 

1.1.2- Trichloroethane 
Trichloroethene 

TrichIorofIuoromethane 
Vinyl chloride 

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 
ND 1*0 
ND 2.9 

ND 2.0 

ND 2,0 
ND 1.9 

ND 2.0 • 

ND 3-4 
ND 4,0 ' 

ND 1*5 
2.1 CIS 1.9 • 

ND 2.0 

ND 2,0 
ND 2*0 
ND 2.9 
ND 2.0 

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 

0,12 
0.25 
0.52 
B.50 
0,10 
0.3Q 
0.20 
0.50 
0,32 
0.24 
0.50 
0.10 
0.29 
6.20 
0.20 
B.10 
0,20 
6.34 
0.40 
IMS 
0,19 
6.20 
0.20 
0.20 
0,20 
6.20 

Result Det. Limit 
ND 0.10 

ND 0.50 
ND 1.2 

ND 0,12 
0.59 X3 0.25 

ND 0.52 
ND 0.50 
ND 0.10 

ND 0.30 

ND 0.20 
NO 0.50 

ND 0.32 
ND 0.24 

ND 0.50 
ND 0.16 
ND 0,20 

ND 0.20 
ND 0.20 

ND 0.16 

ND 0.20 
ND 0.34 

ND 0.40 

ND 0.15 

ND 0,10 
0.44 xa 0.20 

ND 0.20 
ND 0.20 

ND 0.20 
ND 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 

0.33 

Det. 

xa 
ND 
ND 
ND 
ND 

Limit 
10 
50 
2 

12 
25 
52 
50 
10 
30 
20 
50 
32 
24 

111 
10 

20 

20 

20 
10 

20 
34 

40 
15 • 

10 

20 

20 
20 

20 
20 

ND Not detected at specified detection limit 

I Result differs from last report - see report narrative 
X See definition in report narrative 

C Confirmed on second column or by GC/MS 
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. 
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imJL 
Interfflountaln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: Geoscience C o n s u l t a n t s * L t d DATE REPORTED: 09/21/8? 
SAMPLE '• 8707070750 

BITE: - f i e Icl'Biankf DATE RECEIVED: 09/07/8? 
LAB NO: F3iZ& V DATE COLLECTED: 0?/07/8? 

Lab PH </->.79 
Lab Conduct i v i t y > umhos/cm £>.21 
Lab r e s i s t i v i t y * nhm-m N/A 
To t a l D i s s o l v e d Boi ids (1 8 0 ) ) mg/l.. 2 
To t a l D i s s o I v e d B o I i d s ( c a l c ) , mg/l. 3 
To t a l A l k a l i n i t y as CaCD3» mg/l 0.95 
To t a l A c i d i t y as CaC03> rng / I 0.00 
Tot a l Hardness as CaC03» mg/l 2.02 
Sodium A b s o r p t i o n R a t i o 0 . D3 
N i t i - a t e > mg/l 0 . 08 

mg/l m e q/ I 
B i c a r b o n a t e as HCD3 1 . IA 0.02 
Carbonate as C03 0.00 0.00 
C h l o r i d e 0.00 0.00 
S u l f a t e 1.65 0.03 
Calcium 0.42 0.02 
Magnesium 0.23 0.02 
Potassium 0.10 0.00 
Sodium 0.10 0.00 
Major Cations 0.05 
Major Anions 0 . 05 
Cation / A n i o n D i f f e r e n c e &.03 7.H 

* A l l a n a l y t e s have been r e r u n w i t h no s i g n i f i c a n t change. I t 
is v i r t u a l l y i m p o s s i b l e t o balance as the EC is ext r e m e l y low. 
E s s e n t i a l l y t h e r e is n o t h i n g i n the sample t o anal y z e . 

Senior Chemist v 
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