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Canonie Environmental Case N a r r a t i v e 

C l i e n t : GEOSCIENCE CONSULTANTS, LTD P r o j e c t #:L89073 
LP #: 10056 

V o l a t i l e s Case N a r r a t i v e 
C a l i b r a t i o n was v e r i f i e d f o r a l l samples analyzed. 
Surrogate recoveries were w i t h i n acceptable l i m i t s f o r a l l 
samples. 
The method blank associated w i t h t h i s group of samples was 
fre e from t a r g e t analyte i n t e r f e r e n c e s a t , or above, the 
r e p o r t i n g l i m i t s . 
Spike recoveries were w i t h i n acceptable l i m i t s . 

CatttomeEnv i ron trie 
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'. ' l i e n t : GEOSCIENCE CONSULTANTS, LTD 
•Sample ID: 9012061034 
M a t r i x : LIQUID 
Lab ID: 856273-SA-C 
P r o j e c t #: L89073. LP #: 10056 
S t a r t i n g Depth: 0.00 

Date Sampled: 12/06/1990 
Date Received:12/07/1990 
QC Batch # : V1212 90AB1 
Date Analyzed:12/12/1990 
Date Reported:12/18/1990 
Ending Depth: 0.00 

Test D e s c r i p t i o n : V o l a t i l e Halocarbons 

R e p o r t i n g 
A n a l y t e R e s u l t * L i m i t U n i t s Method 

Bromodichloromethane ND 0.50 ug/L 
Bromoform ND 0.50 ug/L 
Bromomethane ND 0.50 ug/L 
Carbon t e t r a c h l o r i d e ND 0.50 ug/L 
Chlorobenzene ND 0.50 ug/L 
Chloroethane ND 0 .50 ug/L 
2 - C h l o r o e t h y l v i n y l e t h e r ND 0.50 ug/L 
C h l o r o f o r m ND 0.50 ug/L 
Chloromethane ND 0.50 ug/L 
Dibromochloromethane ND 0.50 ug/L 
1,2-Dichlorobenzene ND 0.50 ug/L 
1,3-Dichlorobenzene ND 0.50 ug/L 
1,4-Dichlorobenzene ND 0.50 ug/L 
D i c h l o r o d i f l u o r o m e t h a n e ND 0.50 ug/L 
1 , 1 - D i c h l o r o e t h a n e ND 0.50 ug/L 
1 , 2 - D i c h l o r o e t h a n e ND 0.50 ug/L 
1. , 1 - D i c h l o r o e t h e n e ND 0.50 ug/L 
t - 1 , 2 - D i c h l o r o e t h e n e ND 0.50 ug/L 
Dichloromethane ND 0.50 ug/L 
1,2-Dichloropropane ND 0.50 ug/L 
c - 1 , 3 - D i c h l o r o p r o p e n e ND 0.50 ug/L 
t - 1 , 3 - D i c h l o r o p r o p e n e ND ,0.50 ug/L 
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e ND 0.50 ug/L 
T e t r a c h l o r o e t h e n e ND 0.50 ug/L 
1 , 1 , 1 - T r i c h l o r o e t h a n e ND 0.50 ug/L 
1 , 1 , 2 - T r i c h l o r o e t h a n e ND 0.50 ug/L 
T j r i c h l o r o e t h e n e ND 0 .50 ug/L 
T r i c h l o r o f l u o r o m e t h a n e ND 0.50 ug/L 
v i n y l c h l o r i d e ND 0 .50 ug/L 
c i s - 1 , 2 - D i c h l o r o e t l i e n e ND 0. 50 ug/L 

Tested By : AMB/PJ 
V a l i d a t e d By: BMR 

ND i n d i c a t e s a compound was not d e t e c t e d a t a c o n c e n t r a t i o n l e v e l 
g r e a t e r t h a n t h e r e p o r t i n g l i m i t 'invironn'K -ill?] 
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C l i e n t : GEOSCIENCE CONSULTANTS, LTD Date Sampled: 12/06/1990 
Sample ID: 9012061034 Date Received: 12/07/1990 
M a t r i x : LIQUID QC Batch # : V1212 90AB1 
Lab ID: 856273-SA-C Date Analyzed: 12/12/1990 
P r o j e c t #: L8 9073. LP #: 10056 Date Reported: 12/10/1990 
S t a r t i n g Depth: 0.00 Ending Depth: 0.00 

Test D e s c r i p t i o n : V o l a t i l e A r o m a t i c s 

R e p o r t i n g 
A n a l y t e R e s u l t * L i m i t U n i t s Method 

Benzene ND 0.50 ug/L EPA 602 
Chlorobenzene ND 0.50 ug/L 
1,2-Dichlorobenzene ND 0.50 ug/L 
1,3-Dichlorobenzene ND 0.50 ug/L 
1,4-Dichlorobenzene ND 0.50 ug/L 
Ethylbenzene ND 0.50 ug/L 
Toluene ND 0.50 ug/L 
Xylene ND 0.50 ug/L 

Tested By : AMB/PJ 
Val i d a t e d By: BMR 

* MD i n d i c a t e s a compound was not de tec ted at a c o n c e n t r a t i o n l e v e l 

-n eater than the r e p o r t i n g l i m i t . C k n O M i e E n v i r X X I I ) W 
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C l i e n t : GEOSCIENCE CONSULTANTS, LTD 
Sample ID: 9012061210 
Matrix: LIQUID 
Lab ID: 856274-SA-C 
Pro j e c t #: L09073. LP #: 10056 
S t a r t i n g Depth: 0.00 

Date Sampled: 12/06/1990 
Date Received:12/07/1990 
QC Batch # : V121290AB1 
Date Analyzed:12/12/1990 
Date Reported:12/10/1990 
Ending Depth: 0.00 

Test D e s c r i p t i o n : V o l a t i l e Halocarbons 

Analyte Result* 
Reporting 

L i m i t Units Method 

Bromodichloromethane ND 5.0 ug/L 
Bromoform ND 5.0 ug/L 
Bromomethane ND 5.0 ug/L 
Carbon t e t r a c h l o r i d e ND 5.0 ug/L 
Chlorobenzene ND 5.0 ug/L 
Chloroethane ND 5,0 ug/L 
2 - C h l o r o e t h y l v i n y l e t h e r ND 5.0 ug/L 
C h l o r o f o r m ND 5.0 ug/L 
Chloromethane ND 5.0 ug/L 
Dibromochloromethane ND 5.0 ug/L 
1,2-Dichlorobenzene ND 5.0 ug/L 
1,3-Dichlorobenzene ND 5.0 ug/L 
1,4-Dichlorobenzene ND 5.0 ug/L 
D i c h l o r o d i f l u o r o m e t h a n e ND 5.0 ug/L 
1 , 1 - D i c h l o r o e t h a n e ND 5.0 ug/L 
1 , 2 - D i c h l o r o e t h a n e ND 5.0 ug/L 
1 , 1 - D i c h l o r o e t h e n e ND 5.0 ug/L 
t - 1 , 2 - D i c h l o r o e t h e n e ND 5.0 ug/L 
Dichloromethane 5.4 5.0 ug/L 
1,2-Dichloropropane ND 5.0 ug/L 
c - 1 , 3 - D i c h l o r o p r o p e n e ND 5.0 ug/L 
t - 1 , 3 - D i c h l o r o p r o p e n e ND 5.0 ug/L 
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e ND 5.0 ug/L 
T e t r a c h l o r o e t h e n e 15. 5.0 ug/L 
1 , 1 , 1 - T r i c h l o r o e t h a n e ND 5.0 ug/L 
1 , 1 , 2 - T r i c h l o r o e t h a n e ND y 5.0 ug/L 
T r i c h l o r o e t h e n e 11. 5.0 ug/L 
T r i c h l o r o f l u o r o m e t h a n e ND 5.0 ug/L 
V i n y l c h l o r i d e ND 5.0 ug/L 
c i s -1,2-Dichloroethene 140. 5.0 ug/L 

EPA 601 

Tested By : AMB/PJ 
Valida t e d By: BMR 

ND i n d i c a t e s a compound was not detected at a concentration l e v e l 
greater than the r e p o r t i n g l i m i t . r isiw^»«i^ ,

n vj r a-jjy|p n|-^ | 
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C l i e n t : GEOSCIENCE CONSULTANTS, LTD Date Sampled: 12/06/1990 
Sample ID: 9012061210 Date Received: 12/07/1990 
M a t r i x : LIQUID QC Batch # : V121290AB1 
Lab ID: 856274~SA-C Date Analyzed: 12/12/1990 
P r o j e c t #: L89073. LP #: 10056 Date Reported: 12/18/1990 
S t a r t i n g Depth: 0.00 Ending Depth: 0.00 

Test D e s c r i p t i o n : V o l a t i l e A r o m a t i c s 

R e p o r t i n g 
A n a l y t e R e s u l t * L i m i t U n i t s Method 

Benzene ND 5.0 ug/L EPA 602 
Chlorobenzene ND 5.0 ug/L 
1,2-Dichlorobenzene ND 5.0 ug/L 
1,3-Dichlorobenzene ND 5.0 ug/L 
I, 4 - D i c h l o r o b e n z e n e ND 5 . 0 ug/L 
Ethylbenzene ND 5.0 ug/L 
Toluene ND 5.0 ug/L 
Xylene ND 5.0 ug/L 

Tested By : 
Val i d a t e d By: 

AMB/PJ 
BMR 

concentration l e v e l 

>Environmenta.l 
* MD i n d i c a t e s a compound was not detected at a 
qreater than the r e p o r t i n g l i m i t . 
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C l i e n t : GEOSCIENCE CONSULTANTS, LTD 
Sample ID: 9012061350 
M a t r i x : LIQUID 
Lab ID: 856275-SA-C 
P r o j e c t #: L89073. LP #: 10056 
S t a r t i n g Depth: 0.00 

Test D e s c r i p t i o n : V o l a t i l e Halocarbons 

Date Sampled: 12/06/1990 
Date Received:12/07/1990 
QC Batch # : V1212 90AB1 
Date Analyzed:12/12/1990 
Date Reported:12/18/1990 
Ending Depth: 0.00 

Analyte R e s u l t * 
Reporting 

L i m i t Unit 

Bromodichloromethane ND 5.0 ug/L 
Bromoform ND 5.0 ug/L 
Bromomethane ND 5.0 ug/L 
Carbon t e t r a c h l o r i d e ND 5.0 ug/L 
Chlorobenzene ND 5.0 ug/L 
Chloroethane ND 5.0 ug/L 
2 - C h l o r o e t h y l v i n y l ether ND 5.0 ug/L 
Chloroform ND 5.0 ug/L 
Chloromethane ND 5.0 ug/L 
Dibromochloromethane ND 5.0 ug/L 
1,2-Dichlorobenzene ND 5.0 ug/L 
1,3-Dichlorobenzene ND 5.0 ug/L 
1,4-Dichlorobenzene ND 5.0 ug/L 
Dichlorodifluoromethane ND 5.0 ug/L 
1,1-Dichloroethane ND 5.0 ug/L 
1, 2-Dichlo.roethane ND 5.0 ug/L 
1,1-Dichloroethene ND 5.0 ug/L 
t-1,2-Dichloroethene ND 5.0 ug/L 
Dichloromethane 5.8 5.0 ug/L 
1,2-Dichloropropane ND 5.0 ug/L 
c-1,3-Dichloropropene ND 5.0 ug/L 
t-1,3-Dichloropropene ND 5.0 ug/L 
1,1,2,2-Tetrachloroethane ND 5.0 ug/L 
Tetrachloroethene 15. 5.0 ug/L 
1,1, l r T r i c h l o r o e t h a n e ND 5.0 ug/L 
1,1,2-Trichloroethane ND 5.0 ug/L 
Trichloroethene 9.1 5.0 ug/L 
Trichlorofluoromethane ND 5.0 ug/L 
V i n y l c h l o r i d e ND s 5.0 ug/L 
cis-1,2-Dichloroethene 120. 5.0 ug/L 

Method 

EPA 601 

Tested By : AMB/PJ 
V a l i d a t e d By: BMR 

* NO i n d i c a t e s a compound was not detected at a concentration l e v e l 

q r e a t e r than the r e p o r t i n g l i m i t . Cclll01lI©El 

.nvironmenic 
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C l i e n t : GEOSCIENCE CONSULTANTS, LTD 
Sample ID: 9012061350 
M a t r i x : LIQUID 
Lab ID: 856275-SA-C 
P r o j e c t #: L89073. 
S t a r t i n g Depth: 0.0 0 

LP #: 10056 

Date Sampled: 12/06/1990 
Date Received:12/07/1990 
QC Batch # : V121290AB1 
Date Analysed:12/12/1990 
Date Reported:12/10/1990 
Ending Depth: 0.00 

Test D e s c r i p t i o n : V o l a t i l e A r o m a t i c s 

A n a l y t e R e s u l t * 
R e p o r t i n g 

L i m i t U n i t s Method 

Benzene ND 5.0 ug/L 
Chlorobenzene ND 5.0 ug/L 
1 , 2-Dichlorobenzene ND 5.0 ug/L 
1,3-Dichlorobenzene ND 5.0 ug/L 
1,4-Dichlorobenzene ND 5.0 ug/L 
Ethylbenzene ND 5.0 ug/L 
Toluene ND 5.0 ug/L 
Xylene ND 5.0 ug/L 

EPA 602 

Tested By : AMB/PJ 
V a l i d a t e d By: BMR 

* ND .i n d i c a t e s a compound was not detected, a t a c o n c e n t r a t i o n l e v e l 

,p-̂ ter than the reporting limit. CanonieEiivirmmentel 
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C l i e n t : GEOSCIENCE CONSULTANTS, LTD 
Sample ID: 9012061440 
Ma t r i x : LIQUID 
Lab ID: 85627 6-SA-C 
Proje c t #: L89073. LP #: 10056 
S t a r t i n g Depth: 0.00 

Date Sampled: 12/06/1990 
Date Received:12/07/1990 
QC Batch # : V121290AB1 
Date Analyzed:12/12/1990 
Date Reported:12/18/1990 
Ending Depth: 0.00 

Test D e s c r i p t i o n : V o l a t i l e Halocarbons 

Analyte Result* 
Reporting 

L i m i t Units Method 

Bromodichloromethane ND 5.0 ug/L 
Bromoform ND 5.0 ug/L 
Bromomethane ND 5.0 ug/L 
Carbon t e t r a c h l o r i d e ND 5.0 ug/L 
Chlorobenzene ND 5.0 ug/L 
Chloroethane ND 5.0 ug/L 
2 - C h l o r o e t h y l v i n y l e t h e r ND 5.0 ug/L 
C h l o r o f o r m ND 5.0 ug/L 
Chloromethane ND 5.0 ug/L 
Dibromochloromethane ND 5.0 ug/L 
1,2-Dichlorobenzene ND 5.0 ug/L 
1,3-Dichlorobenzene ND 5.0 ug/L 
1,4-Dichlorobenzene ND 5.0 ug/L 
D i c h l o r o d i f l u o r o m e t h a n e ND 5.0 ug/L 
1 , 1 - D i c h l o r o e t h a n e ND 5.0 ug/L 
1 , 2 - D i c h l o r o e t h a n e ND 5.0 ug/L 
1 , 1 - D i c h l o r o e t h e n e ND 5.0 ug/L 
t - 1 , 2 - D i c h l o r o e t h e n e ND 5.0 ug/L 
Dichloromethane ND 5.0 ug/L 
1,2-Dichloropropane ND 5.0 ug/L 
c-1, 3 - D i c h l o r o p r o p e n e ND 5.0 ug/L 
t - 1 , 3 - D i c h l o r o p r o p e n e ND 5.0 ug/L 
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e ND 5.0 ug/L 
T e t r a c h l o r o e t h e n e 16. 5.0 ug/L 
1 , 1 , 1 - T r i c h l o r o e t h a n e ND 5.0 ug/L 
1 , 1 , 2 - T r i c h l o r o e t h a n e ND 5.0 ug/L 
T r i c h l o r o e t h e n e 6.8 5.0 ug/L 
T r i c h l o r o f l u o r o m e t h a n e ND 5.0 ug/L 
v i n y l c h l o r i d e ND 5.0 ug/L 
c i s - 1 , 2 - D i c h l o r o e t h e n e 160. 5.0 ug/L 

EPA 601 

Tested By : AMB/PJ 
Vali d a t e d By: BMR 

* MD i n d i c a t e s a compound was not detected at a concentration l e v e l 
m " , r t h , n t h e r ef o r t l n9 l i" l i t- CanonleEnvironmenlal 
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C l i e n t : GEOSCIENCE CONSULTANTS, LTD Date Sampled: 12/06/1990 
Sample ID: 9012061440 Date Received: 12/07/1990 
Matrix: LIQUID QC Batch # : V121290AB1 
Lab ID: 856276-SA-C Date Analyzed: 12/12/1990 
Proj e c t #: L89073. LP #: 10056 Date Reported: 12/18/1990 
S t a r t i n g Depth: 0.00 Ending Depth: 0 . 00 

Test D e s c r i p t i o n : V o l a t i l e Aromatics 

Reporting 
Analyte Result* L i m i t Units Method 

Benzene ND 5 . 0 ug/L EPA 602 
Chlorobenzene ND 5.0 ug/L 
1,2-Dichlorobenzene ND 5.0 ug/L 
1,3-Dichlorobenzene ND 5.0 ug/L 
1,4-Dichlorobenzene ND 5.0 ug/L 
Ethylbenzene ND 5.0 ug/L 
Toluene ND 5.0 ug/L 
Xylene ND 5.0 ug/L 

Tested By 
Val i d a t e d By: 

A M B / P J 
BMR 

* ND i n d i c a t e s a compound was not de tec ted a t a c o n c e n t r a t i o n l e v e l 
g rea te r than the r e p o r t i n g l i m i t . ( ^ n O n i e E n V i r c n m f f l b l 
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JLmJL 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE : 
LAB NO: 

GBR 
E f f l u e n t 
S t r i p p e r 
F5401 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

11/13/90 

11/05/90 
11/05/90 

Lab pH (s.u. ) 7.9 3 
Lab c o n d u c t i v i t y , umhos/cm 4920 
Lab r e s i s t i v i t y , ohm-m 2.03 
Tota l dissolved s o l i d s (180), mg/l.. 3460 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3280 
Total a l k a l i n i t y as CaC03, mg/l 54.7 
Tota l a c i d i t y as CaC03, mg/l 0 
Tota l hardness as CaC03, mg/l 1200 
Sodium absorption r a t i o 7.79 

mg/l meq/1 
Bicarbonate as HC03 66.5 1.09 
Carbonate as C03 0 0 
Chloride 736 20.8 
Sul f a t e 1430 29.8 
Calcium 414 20.6 
Magnesium 42 3.45 
Potassium 3.15 0.08 
Sodium 621 27 
Major cations 51.2 
Major anions 51.7 
Cation/anion difference 0.46 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



Imi 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID : 

SITE: 
LAB NO 

GBR 
I n f l u e n t 
S t r i p p e r 
F5402 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

11/13/90 

11/05/90 
11/05/90 

Lab pH (s.u.) 6.66 
Lab c o n d u c t i v i t y , umhos/cm 4880 
Lab r e s i s t i v i t y , ohm-m 2.05 
Tota l dissolved s o l i d s (180), mg/l.. 3430 
Total d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3300 
Total a l k a l i n i t y as CaC03, mg/l 75.2 
Total a c i d i t y as CaC03, mg/l 0 
Tota l hardness as CaC03, mg/l 1180 
Sodium absorption r a t i o 7.84 

mg/l meq/1 
Bicarbonate as HC03 91.5 1.5 
Carbonate as C03 0 0 
Chloride 736 20.8 
Sul f a t e 1440 30 
Calcium 430 21.4 
Magnesium 27.4 2.25 
Potassium 3.21 0.08 
Sodium 620 27 
Major cations 50.8 
Major anions 52.3 
Cation/anion difference 1.5 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



imJL 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

Giant Refinery 
E f f l u e n t 
S t r i p p e r 
F5509 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

12/11/90 

12/03/90 
12/03/90 

Lab pH (s.u.) 7.91 
Lab c o n d u c t i v i t y , umhos/cm 4830 
Lab r e s i s t i v i t y , ohm-m 2.07 
Total dissolved s o l i d s (180), mg/l.. 3430 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3250 
Tot a l a l k a l i n i t y as CaC03, mg/l 61.6 
Total hardness as CaC03, mg/ l 1210 
Sodium absorption r a t i o 7.82 

mg/l meq/1 
Bicarbonate as HC03 75 1.23 
Carbonate as COS 0 0 
Chloride 725 20.4 
Sul f a t e 1460 30.3 
Calcium 281 14 
Magnesium 125 10.3 
Potassium 3.15 0.08 
Sodium 627 27.3 
Major cations 51.6 
Major anions 52 
Cation/anion difference 0.37 % 

Mary Stebp / } 
Lab D i r e c t o r 



iml 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
I n f l u e n t 
S t r i p p e r 
F5510 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

12/11/90 

12/03/90 
12/03/90 

Lab pH (s.u.) 6.50 
Lab c o n d u c t i v i t y , umhos/cm 4870 
Lab r e s i s t i v i t y , ohm-m 2.05 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l.. 3420 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3240 
T o t a l a l k a l i n i t y as CaC03, mg/l 58.1 
T o t a l hardness as CaC03, mg/l 1280 
Sodium a b s o r p t i o n r a t i o 7.52 

mg/l meq/1 
B i c a r b o n a t e as HC03 70.8 1.16 
Carbonate as C03 0 0 
C h l o r i d e 735 20.7 
S u l f a t e 1460 30.4 
Calcium 205 10.2 
Magnesium 186 15.3 

V_ Potassium 2.9 0.07 
Sodium 618 26.9 
Major c a t i o n s 52.4 
Major anions 52.3 
Cation/anion difference 0.16 % 

••••III 



R A D I A N 
Radian Work Order SO-12-012 

Analytical Report 
01/04/91 

Giant Refining Company 

Giant Refining Company 

606 E. Highway 64 

Farmington, NM 87401 

Tim Kinney 

Customer Work Identification REFINING 
Purchase Order Number RFE-9834 

Contents: 

1 Analyt ical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Def in i t ions 

Radian Analyt ical Services 

10395 Old P lacerv i l l e Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: RRMAY 

tlfied by: fatljhr^ 
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R A D I A N 
Analytical Data Summary Page: 2 

Giant Refining Company 
Radian Work Order: SO-12-012 

Method:Halocarbons by SW8010 (1) 
List:Table 3 analyte l i s t 

Sample ID: 901203905 901203920 • REAGENT BLANK 

STRIPPER EFF STRIPPER INF 

Factor: 1 1 1 

Results in: ug/L ug/L ug/L 
01A 02A 06A 

Matrix: water water water 

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

Bromodichloromethane ND 0.10 ND 0.10 ND 0.10 

Bromoform ND 0,50 ND 0.50 ND 0.50 
Bromomethane ND 1.2 ND 1.2 ND 1.2 

Carbon tetrachloride ND 0,12 ND 0,12 ND 0,12 
Chlorobenzene ND 0,25 ND 0.25 ND 0.25 

Chloroethane ND 0,52 ND 0.52 ND 0.52 
2-Chloroethylvinylether ND 0.50 ND 0.50 ND 0.50 

Chloroform ND OJO ND 0.10 ND 0.10 

Chloromethane ND 0.30 0.42 xa 0.30 ND 0.30 

D i bromochloromethane ND 0,20 ND 0.20 ND 0.20 

1,2-Dichlorobenzene ND 0.50 ND 0.50 ND 0.50 

1,3-Dichlorobenzene ND 0.32 ND 0,32 ND 0.32 
1,4-Dichlorobenzene ND 0.24 ND 0.24 ND 0.24 

1,1-Dichloroethane ND 0.50 ND 0.50 ND 0.50 
1,2-Dichloroethane ND 0.10 ND 0.10 ND 0.10 

1,1-Dichloroethene ND 0.20 ND 0,20 ND 0,20 

cis-1,2-Dichloroethene ND 0.20 ND 0.20 ND 0.20 

trans-1,2-Dichloroethene ND 0.20 ND 0.20 ND 0.20 
1,2-Dichloropropane ND 0.10 ND 0.10 ND 0,10 

cis-1,3-Dichloropropene ND 0.20 ND 0,20 ND 0,20 
trans-1,3-Dichloropropene ND 0.34 ND 0.34 ND 0.34 

Methylene chloride ND 0.40 ND 0,40 ND 0.40 

1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 ND 0.15 

Tetrachloroethene ND 0.10 0.15 ca 0,10 ND 0.1O 

1,1,1 -T r i chIoroethane ND 0.20 ND 0.20 ND 0.20 

1,1,2-Trichloroethane ND 0,20 ND 0,20 ND 111! 
Trichloroethene ND 0.20 ND 0.20 ND 0.20 

TrichIorofluoromethane ND 0,20 ND 0,20 ND 0.20 
Vinyl chloride ND 0.20 ND 0.20 ND 0.20 

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

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

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

l 

•ran 



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

Giant Refining Company 

Radian Work Order: SO-12-012 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

901203905 

STRIPPER EFF 

1 

ug/L 

01A 

water 

901203920 

STRIPPER INF 

1 

ug/L 

02A 

water 

REAGENT BLANK 

1 

ug/L 

06A 

water 

Surrogate Recoverv(%) 

1-Bromo-A-fluorobenzene 

Control Limits: AO to 140 

Result Det. Limit 

90 

Result Det. Limit 

110 

Result Det. Limit 

112 

(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: 4 

Giant Refining Company 

Radian Work Order: SO-12-012 

Method:Aromntics by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

901203905 
STRIPPER EFF 

1 

ug/L 

03A 

water 

901203920 

STRIPPER INF 

1 

ug/L 

04A 

water 

REAGENT BLANK 

•1,,:... 

ug/L 

05A 

water 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 

Xylenes (total) 

Surrogate Recovery(%) 
1-Brotno-4-f I uorobenzene 
Control Limits: 40 to 140 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

83 

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

Result 

1.2 C 
Det 

ND 
1.3 ca 
ND 
ND 
ND 
ND 
1.0 C 

88 

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 

88 

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 

3 Est. result less that 5 times detection Iimit 

C Confirmed on second column or by GC/MS 

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



Giant Refining Company 
Radian Work Order: SO-12-012 

Sample History Page:5 

Sample Identifications and Dates 

Sample ID 

Date Sampled 

Date Received 

Matrix 

901203905 
STRIPPER 

12/03/90 
12/04/90 
water 

01 

901203920 

E STRIPPER INF 

12/03/90 

12/04/90 

water 

02 

901203905 

STRIPPER EFF 

12/03/90 

12/04/90 

water 

03 

901203920 

STRIPPER INF 

12/03/90 

12/04/90 

water 

04 

REAGENT BLANK REAGENT BLANK 

12/03/90 

12/04/90 

water 

05 

12/03/90 

12/04/90 

water 

06 

Halocarbons by SW8010 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

Aromatics by SW8020 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

12/13/90 

KB 

K12137 

K12132 

5 

received 

12/13/90 

KB 

K12138 

K12132 

5 

received 

12/13/90 
KB 

L12137 
L12132 
5 

received 

12/13/90 
KB 

L12138 
L12132 
5 

received 

12/13/90 
KB 
L12132 

received 

12/13/90 

KB 

K12132 

received 

•••mil 



R A D I A N 

Appendix A 

Comments, Notes and Definitions 



C O R R O R A T I O 

Giant Refining Company 
Radian Work Order: SO-12-012 

Report Comments and Narrative Page: A-1 

The X flag means that the presence of this analyte was not confirmed after 
analysis on a second column. 

IT 



C O R P O R A T I O N 

Notes and Definitions Page: A-2 

^ Giant Refining Company 

I Radian Work Order: SO-12-012 

3 ALL METHODS EXCEPT CLP 

The results which are less than five times the method specified 

detection limit. 

EXPLANATION 

Uncertainty of the analysis w i l l increase as the method detection 

limit is approached. These results should be considered approximate. 

C ORGANIC CLP 

pesticides require that single component results > 10ng/uL in the 

final extract be confirmed by GC/MS. 

OTHER ORGANIC METHODS 

This analysis has been confirmed on a second column or by GC/MS. 

EXPLANATION 

Most methods of analysis by gas chromatography recommend reanalysis on 

a second column of dissimilar phase to resolve compounds of interest 

from interferences that may occur and for analyte confirmation. 

ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 

The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 

This is a general purpose flag for those situations not covered by the 

standard flags. The specific definition of this flag is described in 

the Comments Summary and/or in the case narrative. 

••••mil 



R A D I A N 
• C O R P O R A T I O N Notes and Definitions Page: A-3 

Giant Refining Company 

Radian Work Order: SO-12-012 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. The analysis will meet 

EPA method and QC specifications. 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 

quantitation specified by EPA for a method. Radian staff regularly assess their 

laboratories' method detection limits to verify that they meet or are lower than those 

specified by EPA. Detection limits which are higher than method limits are based 

on experimental values at the 99% confidence level. The detection limits for EPA CLP 

(Contract Laboratory Program) methods are CRQLs (contract required quantitation 

limits) for organics and CRDLs (contract required detection limits) for inorganics. 

Note, the detection limit may vary from that specified by EPA based on sample 

size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 

standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying OC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 

A factor is required to calculate sample specific detection limits based on alternate 

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 

digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 l i t e r of water w i l l result in a factor of 100. 

Matrix - The sample material. Generally, i t w i l l be soil , water, air, o i l , or solid 

waste. 

Radian Work Order - The unique Radian identification code assigned to the samples reported in 

the analytical summary. 

Units - ug/L 

uS/cm 
mL/hr 

ug/kg 

ug/M3 

mg/L 

mg/kg 

% 

CU 

NTU 

micrograms per l i t e r (parts per billion);liquids/water 

micrograms per kilogram (parts per b i l l i o n ) ; soils/solids 

micrograms per cubic meter; air samples 

milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 

mi 11igrams per kilogram (parts per million);soils/solids 

percent; usually used for percent recovery of QC standards 

conductance unit; microSiemans/centimeter 

m i l l i l i t e r s per hour; rate of settlement of matter in water 

turbidity unit; nephelometric turbidity unit 

color unit; equal to 1 mg/L of chloroplatinate salt 

mramm 



imL 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

C l i e n t : Giant Refinery Date reported 
Date received 

Date c o l l e c t e d 

10/30/90 
10/29/90 
10/29/90 

Analysis requested: e l e c t r i c a l c o n d u c t i v i t y , umhos/cm. 

Lab #: Sample s i t e : Sample ID: Result: 
F5362 GBR #6 N/A 4066 umhos/cm 
F5363 GBR #20 N/A 3281 umhos/cm 
F5364 GBR #41 N/A 6280 umhos/cm 
F5365 GRW-3 N/A 4218 umhos/cm 

C. Neal Schaeffer 
Senior Chemist 

••••im 



Iml 2506 West Main Street 
Inter f f iountain Farmington, New Mexico 87401 

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

CLIENT: 
ID : 

SITE: 
LAB NO: 

GBR 
1405 
GB4-41 
F5398 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

11/14/90 

11/05/90 
11/02/90 

Lab pH (s.u.) 6 . 97 
Lab c o n d u c t i v i t y , umhos/cm 6840 
Lab r e s i s t i v i t y , ohm-m 1.46 
Tota l dissolved s o l i d s (180), mg/l.. 5050 
Total dissolved s o l i d s ( c a l c ) , mg/l. 4830 
Tot a l a l k a l i n i t y as CaC03, mg/l 428 
Total a c i d i t y as CaC03, mg/l 0 
Tota l hardness as CaC03, mg/l 1730 
Sodium absorption r a t i o 10.1 

mg/l meq/1 
Bicarbonate as HC03 522 8.55 
Carbonate as C03 0 0 
Chloride 812 22.9 
Su l f a t e 2180 45.4 
Calcium 482 24 
Magnesium 128 10.5 
Potassium 2.3 0.06 
Sodium 966 42 
Major cations 76.6 
Major anions 76.9 
Cation/anion difference 0.18 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



InterfTlountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

C l i e n t : Giant Refinery Date reported: 
Date received: 

Date c o l l e c t e d : 

10/30/90 
10/29/90 
10/29/90 

Analysis requested: 

Lab #: 
F5362 
F5363 
F5364 
F5365 

Sample s i t e : 
GBR #6 
GBR #20 
GBR #41 
GRW-3 

Sample ID: 
N/A 
N/A 
N/A 
N/A 

Result 
4066 
3281 
6280 
4218 

mg/l 
mg/l 
mg/l 
mg/l 

C. Neal Schaeffer 
Senior Chemist 



JLml 
Inter-mountain 

Laboratories, Inc. 
C l i e n t : Giant Refinery 

Date reported: 
Date received: 

Date c o l l e c t e d : 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
1 0 / 2 3 / 9 0 
1 0 / 1 5 / 9 0 
1 0 / 1 5 / 9 0 

Analysis requested: C o n d u c t i v i t y 

Lab #: 
F5284 
F5285 
F5286 
F5287 

Sample 
RW-3 
GBR-41 
GBR-20 
GBR-6 

s i t e Sample ID: 
9010151010 
9010151109 
9010151119 
9010151355 

Result 
4197 
4710 
3226 
4085 

umhos/cm 
umhos/cm 
umhos/cm 
umhos/cm 

C. Neal Schaeffer 
Senior Chemist 



Iml 
Inter-mountain 

Laboratories, Inc. 
CLIENT 

ID 
SITE 

LAB NO 

GBR 
N/A 
GBR-41 
F5236 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

10/23/90 

10/09/90 
10/09/90 

Lab pH (s.u. ) 7.80 
Lab c o n d u c t i v i t y , umhos/cm 4620 
Lab r e s i s t i v i t y , ohm-m 2.16 
Tot a l d i s s o l v e d s o l i d s (180), mg/l.. 3240 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3130 
To t a l a l k a l i n i t y as CaC03, mg/l 770 
Total a c i d i t y as CaC03, mg/l 0 
To t a l hardness as CaC03, mg/l 1200 
Sodium absorption r a t i o 8.4 

mg/l meq/1 
Bicarbonate as HC03 939 15.4 
Carbonate as C03 0 0 
Chloride 467 13.2 
Su l f a t e 1090 22.8 
Calcium 365 18.2 
Magnesium 71.3 5.86 
Potassium 4.56 0.12 
Sodium 670 29.2 
Major cations 53.4 
Major anions 51.4 
Cation/anion difference 1.91 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



imL 
Inter-mountain 

Laboratories, Inc. CLIENT 
ID 

SITE 
LAB NO 

GBR 
N/A 
GBR-20 
F5237 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
1 0 / 2 3 / 9 0 

10/09/90 
10/09/90 

Lab pH (s.u. ) 8.43 
Lab c o n d u c t i v i t y , umhos/cm 3120 
Lab r e s i s t i v i t y , ohm-m 3.21 
Tota l d i s s o l v e d s o l i d s (180), mg/l.. 1820 
Tota l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 1760 
Tot a l a l k a l i n i t y as CaC03, mg/l 1000 
Tota l a c i d i t y as CaC03, mg/l 0 
Tot a l hardness as CaC03, mg/l 106 
Sodium absorption r a t i o 29.4 

mg/l meq/1 
Bicarbonate as HC03 1070 17.6 
Carbonate as C03 71.7 2.39 
Chloride 352 9.94 
Su l f a t e 67.5 1.41 
Calcium 36.1 1.8 
Magnesium 3.95 0.32 
Potassium 2.8 0.07 
Sodium 698 30.3 
Major cations 32.5 
Major anions 31.4 
Cation/anion difference 1.86 % 

C. Neal Schaeffer 
Lab D i r e c t o r 



JLmi 
Inter-mountain 

Laboratories, Inc. 
CLIENT 

ID 
SITE 

LAB NO 

GBR 
N/A 
GBR-6 
F5235 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

10 /23 /90 

10/09/90 
10/09/90 

Lab pH (s.u. ) 7.95 
Lab c o n d u c t i v i t y , umhos/cm 4030 
Lab r e s i s t i v i t y , ohm-m 2.48 
Tot a l d i s s o l v e d s o l i d s (180), mg/l.. 2700 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 2640 
T o t a l a l k a l i n i t y as CaC03, mg/l 958 
Tota l a c i d i t y as CaC03, mg/l 0 
Tot a l hardness as CaC03, mg/l 1180 
Sodium absorption r a t i o 6.43 

mg/l meq/1 
Bicarbonate as HC03 1170 19.2 
Carbonate as C03 0 0 
Chloride 387 10.9 
Su l f a t e 728 15.2 
Calcium 373 18.6 
Magnesium 61.5 5.06 
Potassium 3.21 0.08 
Sodium 509 22.1 
Major cations 45.9 
Major anions 45.2 
Cation/anion difference 0.75 % 

Lab D i r e c t o r 

•m 



iml 
RECEIVED DEC 2 8 1990 

2506 West Main Street 
In tC f fT loun ta in Farmington, New Mexico 87401 

l a b o r a t o r i e s , Inc. Tel. (505) 326-4737 

CLIENT: 
ID 

SITE: 
LAB NO: 

GCL 
9012061210 
GBR-48R 
F5527 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

12/14/90 

12/06/90 
12/06/90 

Lab pH (s. u . ) 7.18 
Lab c o n d u c t i v i t y , umhos/cm 7080 
Lab r e s i s t i v i t y , ohm-m 1.41 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l.. 5070 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 4960 
T o t a l a l k a l i n i t y as CaC03, mg/l 407 
T o t a l hardness as CaC03, mg/l 1800 
Sodium a b s o r p t i o n r a t i o 10.2 

mg/l meq/1 
B i c a r b o n a t e as HC03 497 8.14 
Carbonate as C03 . 0 0 
C h l o r i d e 1070 30.1 
S u l f a t e 1980 41.3 
Calcium 594 29.7 
Magnesium 7 6.4 6.2 8 
Potassium 4.9 0.13 
Sodium 996 43.3 
Major c a t i o n s 79.4 
Major anions 79.5 
Cation/anion difference 0.08 % 



RECEIVED DEC I * m 
i. 

iml 2506 West Main Street 
InterfTlountain Farmington, New Mexico 87401 

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

CLIENT; 
ID 

SITE: 
LAB NO: 

GCL 
9012061350 
GBR-49 
F5528 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

12/14/90 

12/06/90 
12/06/90 

Lab pH (s.u.) 7.15 
Lab c o n d u c t i v i t y , umhos/cm 4630 
Lab r e s i s t i v i t y , ohm-m 2.16 
Total dissolved s o l i d s (180), mg/l.. 3350 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3310 
Tot a l a l k a l i n i t y as CaC03, mg/l 257 
Total hardness as CaC03, mg/l 1020 
Sodium absorption r a t i o 9.14 

mg/l meq/1 
Bicarbonate as HC03 313 5.13 
Carbonate as C03 0 0 
Chloride 431 12.2 
Sul f a t e 1650 34.3 
Calcium 386 19.2 
Magnesium 15.1 1.24 
Potassium 2.97 0.08 
Sodium 672 29.2 
Major cations 49.8 
Major anions 51.6 
Cation/anion difference 1.77 % 



iml 
IntcffTlountaln 

Laboratories, Inc. 

RECEIVED DEC 2 * 1990 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

GCL 
9012061034 
GBR-50 
F5529 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

12/14/90 

12/06/90 
12/06/90 

Lab pH ( s . u . ) 7 . 68 
Lab c o n d u c t i v i t y , umhos/cm 3480 
Lab r e s i s t i v i t y , ohm-m 2.87 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l.. 2760 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 2690 
T o t a l a l k a l i n i t y as CaC03, mg/l 161 
T o t a l hardness as CaC03, mg/l 1050 
Sodium a b s o r p t i o n r a t i o 5.87 

mg/l ineq/1 
B i c a r b o n a t e as HC03 196 3.21 
Carbonate as C03 . 0 0 
C h l o r i d e 76.1 2.15 
S u l f a t e 1740 36.2 
Calcium 217 10.8 
Magnesium 123 10.1 
Potassium 2.94 0.08 
Sodium 436 19 
Major c a t i o n s . . . . 40 
Major anions 41.5 
Cation/anion difference 1.9 % 

Mary Stepp 
Lab D i r e c t o r 



imJL 
RECEIVED DEC 2 8 B» 

2506 West Main Street 
I n t C f f D o u n t a i n Farmington, New Mexico 87401 

laboratories, Inc. Tel. (505) 326-4737 
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ID 
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GBR-32 
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DATE REPORTED: 

DATE RECEIVED: 
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12/14/90 

12/06/90 
12/06/90 

Lab pH (s. u . ) 7.61 
Lab c o n d u c t i v i t y , umhos/cm 4540 
Lab r e s i s t i v i t y , ohm-m 2.2 
T o t a l d i s s o l v e d s o l i d s ( 1 8 0 ) , mg/l.. 3300 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3230 
T o t a l a l k a l i n i t y as CaC03, mg/l 335 
T o t a l hardness as CaC03, mg/l 1010 
Sodium a b s o r p t i o n r a t i o 9.19 

mg/l meq/1 
Bi c a r b o n a t e as HC03 409 6.7 
Carbonate as C03 0 0 
C h l o r i d e 330 9.31 
S u l f a t e 1660 34.6 
Calcium 293 14.6 
Magnesium 68.7 5.65 
Potassium 3.15 0.08 
Sodium 673 29.3 
Major c a t i o n s 49.6 
Major anions 50.6 
Cation/anion difference 0.97 % 

Mary Stebp / jj 
Lab D i r e c t o r 



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

MONITOR WELL GBR-8 

SAMPLER GIANT GIANT GIANT GIANT 

ANALYTE 3/15/89 6/12/89 9/12/89 12/12/89 

BENZENE 5184.0 4400.0 2200.0 2000.0 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND 1.3 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-D1CHLOROBENZENE ND ND ND 0.84 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1.1-DICHLOROETHANE 3.2 ND ND 5.3 
1,2-DICHLOROETHANE 5.7 ND ND 4.7 
1,1-DICHLOROETHENE ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND 
TRANS-1,2-DICHLOROETHENE ND ND ND 20.0 
DTCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE 1341.0 2130.0 1400.0 560.0 
METHYLENE CHLORIDE 10. 7 ND ND ND 
1,1.2.2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE 172.0 560.0 180.0 ND 
1,1,1-TRICHLOROETHANE ND ND ND ND 
1,1.2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE 1.4 ND ND 2.3 
TRICHLOROFLUOROMETHANE ND ND ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES 2664.0 7010.0 4400.0 2200.0 

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



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

MONITOR WELL GBR-8 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

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

BENZENE 2670.0 7750.0 6500.0 570.0 10000.0 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND 12.0 ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1,2-DICHLOROBENZENE NA ND ND ND ND 
1,3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA ND ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1.1-DICHLOROETHANE NA ND ND ND ND 
1,2-DICHLOROETHANE NA ND 32.0 ND ND 
1,1-DICHLOROETHENE NA ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND ND ND 
TRANS-1,2-DICHLOROETHENE NA ND 16.0 ND ND 
DICHLOROMETHANE NA ND ND ND ND 
1.2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE 1890.0 1320.0 1200.0 1800.0 1000.0 
METHYLENE CHLORIDE NA ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA ND ND ND ND 
TOLUENE 1460.0 1160.0 820.0 470.0 940.0 
1,1.1-TRICHLOROETHANE NA ND ND ND ND 
1,1,2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA ND ND ND ND 
TRICHLOROFLUOROMETHANE NA ND ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES 6980.0 5600.0 3600.0 9000.0 3700.0 

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



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

MONITOR WELL GBR-9 

SAMPLER EID 

ANALYTE 8/25/88 

BENZENE 1.3 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 3.4 
1.2- DICHLOROETHANE 3 . 5 
1.1- DICHLOROETHENE 1. 5 
CTS-1,2-DICHLOROETHENE 2.3 
TRANS-1,2-DICHLOROETHENE ND 
DICHLOROMETHANE 1.2 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 0.7 
TOLUENE ND 
1.1.1- TRICHLOROETHANE 1. 3 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 3.5 
TRICHLOROFLUOROMETHANE 0.5 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

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



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

MONITOR WELL GBR-9 

SAMPLER GIANT OCD GIANT GIANT GIANT 

ANALYTE 10/17/86 11/21/86 9/10/87 10/7/87 8/25/: 

BENZENE 0.041 49.0 60.9 29.3 ND 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND ND ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1.2-DICHLOROBENZENE NA ND ND ND ND 
1.3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA TR ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1,1-DICHLOROETHANE NA 4.0 8.0 9.4 3.3 
1,2-DICHLOROETHANE NA 6.0 23.3 28.6 5.1 
1.1-DICHLOROETHENE NA ND 0.4 0.6 0.6 
CIS-1,2-DICHLOROETHENE NA TR ND ND ND 
TRANS-1,2-DICHLOROETHENE NA ND 1.3 1.8 ND 
TOTAL 1,2-DICHLOROETHENE 2.3 
DICHLOROMETHANE NA ND ND ND ND 
1,2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE 0.054 ND 9.5 6.4 ND 
METHYLENE CHLORIDE NA ND ND ND ND 
1,1,2.2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA TR ND ND 0.9 
TOLUENE 0.066 ND 4.0 5.1 ND 
1,1,1-TRICHLOROETHANE NA TR 0.7 0.3 1.3 
1,1.2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA TR 2.6 4.1 2.5 
TRICHLOROFLUOROMETHANE NA ND ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES 0.138 2.0 53.6 44.1 ND 

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



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

MONITOR WELL GBR-11 

SAMPLER GIANT OCD OCD 

ANALYTE 5/29/86 6/5/86 11/20/86 

BENZENE 9025.0 4600.0 6500. 0 
BROMODICHLOROMETHANE NA ND ND 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND ND 
1,3-DICHLOROBENZENE NA ND ND 
1.4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1,2-DICHLOROETHANE NA 140.0 ND 
1,1-DICHLOROETHENE NA ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
DICHLOROMETHANE NA ND ND 
1, 2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE NA 960.0 680.0 
METHYLENE CHLORIDE NA ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA ND TR 
TOLUENE 3088.0 3100.0 2800. 0 
1,1.1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA ND TR 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES 6981.0 4200.0 1780. 0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
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PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb) 
IN GROUND WATER, GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-13 

SAMPLER GIANT GIANT GIANT 

ANALYTE 6/12/89 9/12/89 12/12/89 

BENZENE 1600.0 1700.0 710.0 
BROMODICHLOROMETHANE ND ND ND 
BROMOFORM ND ND ND 
BROMOMETHANE ND ND ND 
CARBON TETRACHLORIDE ND ND ND 
CHLOROBENZENE ND ND ND 
CHLOROETHANE ND ND ND 
CHLOROFORM ND ND ND 
CHLOROMETHANE ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND 
1.2-DICHLOROBENZENE ND ND ND 
1,3-DICHLOROBENZENE ND ND ND 
1,4-DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND 
1,1-DICHLOROETHANE ND ND 4.9 
1,2-DICHLOROETHANE ND 57.0 7.4 
1.1-DICHLOROETHENE ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND 
TRANS-1,2-DICHLOROETHENE ND ND 25.0 
DICHLOROMETHANE ND ND ND 
1,2-DICHLOROPROPANE ND ND ND 
ETHYLBENZENE 620.0 540.0 820.0 
METHYLENE CHLORIDE ND ND 1.3 
1.1,2,2-TETRACHLOROETHANE ND ND ND 
TETRACHLOROETHENE ND ND ND 
TOLUENE 840.0 200.0 130.0 
1,1,1-TRICHLOROETHANE ND ND 0.9 
1.1,2-TRICHLOROETHANE ND ND ND 
TRICHLOROETHENE ND 13 .0 4.0 
TRICHLOROFLUOROMETHANE ND ND ND 
VINYL CHLORIDE ND ND ND 
TOTAL XYLENES 2060.0 1900.0 3100.0 

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

••••Fll 



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

MONITOR WELL GBR-13 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

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

BENZENE 2470.0 1130.0 4500.0 390.0 309.0 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND 17.0 ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE 58.9 60.0 ND 5.2 4.3 
1,2-DICHLOROETHANE 41.8 34.0 35.0 9.0 4.4 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND ND 
TRANS-1,2-DICHLOROETHENE 44.7 55.0 29.0 14 .0 ND 
D1CHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE 797.0 495.0 1700.0 330.0 166.0 
METHYLENE CHLORIDE ND ND ND 1.6 30.8 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND ND 
TOLUENE 1240.0 288.0 3000.0 78.0 24.3 
1,1,1-TRICHLOROETHANE 11.7 ND ND 1.8 ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND 15.0 ND 4.8 3.6 
TRICHLOROFLUOROMETHANE ND ND ND 0.6 ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 3790.0 1715.0 5200.0 1530.0 132.9 

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



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

j MONITOR WELL GBR-13 

SAMPLER GIANT GIANT OCD OCD EID 

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

BENZENE 0.042 129.0 1300.0 2900.0 1050.0 
BROMODICHLOROMETHANE NA NA ND ND ND 
BROMOFORM NA NA ND ND ND 
BROMOMETHANE NA NA ND ND ND 
CARBON TETRACHLORIDE NA NA ND ND ND 
CHLOROBENZENE NA NA ND ND ND 
CHLOROETHANE NA NA ND ND ND 
CHLOROFORM NA NA ND ND ND 
CHLOROMETHANE NA NA ND ND ND 
DIBROMOCHLOROMETHANE NA NA ND ND ND 
1.2-DICHLOROBENZENE NA NA ND ND ND 
1,3-DICHLOROBENZENE NA NA ND ND ND 
1.4-DICHLOROBENZENE NA NA ND ND ND 
DICHLORODIFLUOROMETHANE NA NA ND ND ND 
1,1-DICHLOROETHANE NA NA 25.0 44.0 TR 
1,2-DICHLOROETHANE NA NA 58.0 32.0 TR 
1,1-DICHLOROETHENE NA NA ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA ND 23.0 25.0 
TRANS-1,2-DICHLOROETHENE NA NA ND ND ND 
TOTAL 1,2 DICHLOROETHENE 10.0 
DICHLOROMETHANE NA NA 25.0 ND ND 
1,2-DICHLOROPROPANE NA NA ND ND ND 
ETHYLBENZENE 0.011 3.0 130.0 520.0 275 
METHYLENE CHLORIDE NA NA ND ND ND 
1,1,2,2-TETRACHLOROETHANE NA NA ND ND ND 
TETRACHLOROETHENE NA NA TR 19.0 ND 
TOLUENE 0.025 32.0 12.0 1800.0 390.0 
1,1,1-TRICHLOROETHANE NA NA 23.0 16.0 TR 
1,1,2-TRICHLOROETHANE NA NA ND ND NI) 
TRICHLOROETHENE NA NA TR 12.0 TR 
TRICHLOROFLUOROMETHANE NA NA ND ND ND 
VINYL CHLORIDE NA NA ND ND ND 
TOTAL XYLENES 0.099 105.0 731.0 2870.0 1125.0 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 
* - DUPLICATE ANALYSIS 
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PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb) 
IN GROUND WATER, GIANT BLOOMFIELD REFINERY 

MONITOR WELL GBR-17 

SAMPLER GIANT GIANT GIANT GIANT 

ANALYTE 6/14/89 9/13/89 12/12/89 4/3/90 

BENZENE ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND ND ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1•1-DICHLOROETHANE ND 0.89 ND ND 
I,2-DICHLOROETHANE ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND 
TRANS-1.2-DICHLOROETHENE ND ND ND ND 
DICHLOROMETHANE ND ND ND ND 
1, 2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND 0.21 0.13 0.37 
TOLUENE ND ND ND ND 
1,1,1-TRICHLOROETHANE 1.4 0.96 1.0 1.7 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND 3.0 ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES ND ND ND ND 

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



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

MONITOR WELL GBR-17 

SAMPLER GIANT EID GIANT GIANT GIANT 

ANALYTE 8/24/88 8/24/88 9/1/88 12/7/89 3/14/8< 

BENZENE ND ND ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND TR ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1, 2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND TR ND 0.8 ND 
1,2-DLCHLOROETHANE ND ND ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND ND 
TRANS-1.2-DICHLOROETHENE ND ND ND ND ND 
DICHLOROMETHANE ND TR ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND ND ND ND 1.8 
1.1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND TR ND 0.7 ND 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE 2.4 1.2 2.4 2.0 0.85 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND TR TR ND ND 
TRICHLOROFLUOROMETHANE ND ND ND 0.6 ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

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



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

MONITOR WELL GBR-17 

SAMPLER GIANT GIANT GIANT EID GIANT 

ANALYTE 10/7/87 11/12/87 4/20/88 4/20/88 6/2/8. 

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

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



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

MONITOR WELL GBR-17 

SAMPLER GIANT OCD GIANT OCD EID 

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

BENZENE ND ND ND TR ND 
BROMODICHLOROMETHANE NA ND ND ND ND 
BROMOFORM NA ND ND ND ND 
BROMOMETHANE NA ND ND ND ND 
CARBON TETRACHLORIDE NA ND ND ND ND 
CHLOROBENZENE NA ND ND ND ND 
CHLOROETHANE NA ND ND ND ND 
CHLOROFORM NA ND ND ND ND 
CHLOROMETHANE NA ND ND ND ND 
DIBROMOCHLOROMETHANE NA ND ND ND ND 
1,2-DICHLOROBENZENE NA ND ND ND ND 
1,3-DICHLOROBENZENE NA ND ND ND ND 
1,4-DICHLOROBENZENE NA ND ND ND ND 
DICHLORODIFLUOROMETHANE NA ND ND ND ND 
1.1-DICHLOROETHANE NA 20.0 ND 6.0 TR 
1. 2-DICHLOROETHANE NA ND ND ND ND 
1,1-DICHLOROETHENE NA ND ND ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND ND ND 
DICHLOROMETHANE NA 15.0 ND TR ND 
1.2-DICHLOROPROPANE NA ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE NA ND ND ND ND 
1.1,2,2-TETRACHLOROETHANE NA ND ND ND ND 
TETRACHLOROETHENE NA 1.0 ND TR TR 
TOLUENE ND ND ND ND ND 
1,1,1-TRLCHLOROETHANE NA 14 .0 ND 7.0 4.0 
1,1,2-TRICHLOROETHANE NA ND ND ND ND 
TRICHLOROETHENE NA 1.0 ND TR TR 
TRICHLOROFLUOROMETHANE NA ND ND ND ND 
VINYL CHLORIDE NA ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

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



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

MONITOR WELL GBR-19 

SAMPLER GIANT OCD GIANT GIANT EI 

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

BENZENE 0.112 200.0 26.0 ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND NI) ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1.2-DICHLOROBENZENE ND TR ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1.4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE 12.0 4.0 5.9 6.0 ND 
1,2-DICHLOROETHANE 5.9 10.0 5.0 ND ND 
1,1 -DICHLOROETHEN E ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND 4.0 ND ND ND 
TRANS-1,2-DICHLOROETHENE 14.0 ND 35.0 ND ND 
TOTAL 1,2-DICHLOROETHENE 33 .0 ND 
DICHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE 0.111 270.0 17.0 ND ND 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND TR 1.0 8.0 ND 
TOLUENE 0.105 18.0 3.3 ND ND 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE 9.3 11.0 7.2 5.0 ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 0.306 274.0 120.0 ND ND 

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

••••IIIII 



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

MONITOR WELL GBR-20 

SAMPLER GIANT OCD OCD 

ANALYTE 5/9/86 6/5/86 11/20/8* 

BENZENE ND 4.0 41.0 
BROMODICHLOROMETHANE NA ND ND 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND ND 
1,3-DICHLOROBENZENE NA ND ND 
1,4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1,2-DICHLOROETHANE NA ND ND 
1.1-DICHLOROETHENE NA ND ND 
CIS-1.2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
DICHLOROMETHANE NA ND ND 
1,2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE ND TR ND 
METHYLENE CHLORIDE NA ND ND 
1.1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA ND TR 
TOLUENE ND ND ND 
1,1,1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA ND TR 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES ND ND 50.0 

TRACE 
NOT DETECTED 
NOT ANALYZED 
DUPLICATE ANALYSIS 

TR -
ND -

i NA -

••mm 



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

MONITOR WELL GBR-24S 

SAMPLER GIANT OCD OCD 

ANALYTE 5/9/86 6/5/86 11/21/86 

BENZENE 1154.0 680.0 580.0 
BROMODICHLOROETHANE NA TR 11.0 
BROMOFORM NA ND ND 
BROMOMETHANE NA ND ND 
CARBON TETRACHLORIDE NA ND ND 
CHLOROBENZENE NA ND ND 
CHLOROETHANE NA ND ND 
CHLOROFORM NA ND ND 
CHLOROMETHANE NA ND ND 
DIBROMOCHLOROMETHANE NA ND ND 
1,2-DICHLOROBENZENE NA ND ND 
1,3-DICHLOROBENZENE NA ND ND 
1,4-DICHLOROBENZENE NA ND ND 
DICHLORODIFLUOROMETHANE NA ND ND 
1,1-DICHLOROETHANE NA ND ND 
1,2-DICHLOROETHANE NA TR 60.0 
1,1-DICHLOROETHENE NA ND ND 
CIS-1,2-DICHLOROETHENE NA ND ND 
TRANS-1,2-DICHLOROETHENE NA ND ND 
DICHLOROMETHANE NA ND ND 
1,2-DICHLOROPROPANE NA ND ND 
ETHYLBENZENE 147.0 140.0 300.0 
METHYLENE CHLORIDE NA ND ND 
1,1,2,2-TETRACHLOROETHANE NA ND ND 
TETRACHLOROETHENE NA TR ND 
TOLUENE 803.0 690.0 200.0 
1,1.1-TRICHLOROETHANE NA ND ND 
1,1,2-TRICHLOROETHANE NA ND ND 
TRICHLOROETHENE NA TR ND 
TRICHLOROFLUOROMETHANE NA ND ND 
VINYL CHLORIDE NA ND ND 
TOTAL XYLENES 1020.0 890.0 495.0 

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



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

MONITOR WELL GBR-24D 

SAMPLER GIANT GIANT GIANT 

ANALYTE 9 /13/89 12/13/89 4/3/90 

BENZENE 12.0 21.0 31.0 
BROMODICHLOROMETHANE ND ND ND 
BROMOFORM ND ND ND 
BROMOMETHANE ND ND ND 
CARBON TETRACHLORIDE ND ND ND 
CHLOROBENZENE 0.47 ND ND 
CHLOROETHANE ND ND ND 
CHLOROFORM ND ND ND 
CHLOROMETHANE ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND 
1.2-DICHLOROBENZENE ND 0.6 ND 
1,3-DICHLOROBENZENE ND ND ND 
1, 4-DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND 
1,1-DICHLOROETHANE ND ND ND 
1,2-DICHLOROETHANE 18.0 18.0 16.0 
1,1-DICHLOROETHENE ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND 
TRANS-1,2-DICHLOROETHENE ND ND ND 
DICHLOROMETHANE ND ND ND 
1.2-DICHLOROPROPANE ND ND ND 
ETHYLBENZENE 18.0 27.0 13.0 
METHYLENE CHLORIDE 0.5 ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND 
TETRACHLOROETHENE ND ND 0.21 
TOLUENE 2.8 ND 2.3 
1,1,1-TRICHLOROETHANE ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND 
TRICHLOROETHENE ND ND ND 
TRICHLOROFLUOROMETHANE 2.5 ND ND 
VINYL CHLORIDE ND ND ND 
TOTAL XYLENES 19.0 6.9 6.7 

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



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

MONITOR WELL GBR-24D 

SAMPLER GIANT OCD GIANT GIANT GIANT 

ANALYTE 8/25/88 8/25/88 12/7/88 3/14/89 6/13/8< 

BENZENE 39.1 27 28.0 28. 7 19. 4 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE 1.1 ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,I-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE 25.7 6.0 21.0 6.8 13 .1 
1.1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND ND 
TRANS-1.2-DICHLOROETHENE ND ND ND ND ND 
DICHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE 87.3 55.0 45.0 58.9 34.0 
METHYLENE CHLORIDE ND ND ND ND 4.3 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 0.6 ND ND ND ND 
TOLUENE 6.5 TR 4.8 8.9 6.9 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1.1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 30.4 10.0 25.0 18.9 10.6 

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

••••llll 



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

MONITOR WELL GBR-24D 

SAMPLER OCD GIANT GIANT GIANT GIANT 

ANALYTE 11/21/86 9/10/87 10/7/87 11/16/87 6/2/8c 

BENZENE 230.0 100.0 100.0 1200.0 63 .0 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND 23.0 ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE TR 1.9 ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND 1.3 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND ND ND ND 
1,2-DICHLOROETHANE 69.0 44.7 35.0 34.0 55.0 
1.1-DICHLOROETHENE ND ND ND ND ND 
CIS-1.2-DICHLOROETHENE ND ND ND ND ND 
TRANS-1,2-DICHLOROETHENE ND ND ND ND ND 
DICHLOROMETHANE ND ND ND ND ND 
1.2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE 180.0 211.0 181.0 1100.0 73.0 
METHYLENE CHLORIDE ND ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE TR 1.1 ND 2.9 0.69 
TOLUENE 5.0 47.7 35.0 22.0 11.0 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND ND ND 2.0 ND 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 147.0 246.1 165.0 55.0 40.0 

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



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

MONITOR WELL GBR-29 

SAMPLER GIANT 

ANALYTE 4/2/90 

BENZENE 280.0 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE 14.0 
TRANS-1,2-DICHLOROETHENE ND 
DICHLOROMETHANE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 98.0 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE ND 
TOLUENE ND 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE ND 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES 33.0 

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



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

MONITOR WELL GBR-29 

SAMPLER GIANT GIANT OCD OCD OCD 

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

BENZENE 388.0 3818. 0 2600.0 240.0 3500.0 
BROMODICHLOROMETHANE NA NA ND ND ND 
BROMOFORM NA NA ND ND ND 
BROMOMETHANE NA NA ND ND ND 
CARBON TETRACHLORIDE NA NA ND ND ND 
CHLOROBENZENE NA NA ND ND ND 
CHLOROETHANE NA NA ND ND ND 
CHLOROFORM NA NA ND ND ND 
CHLOROMETHANE NA NA ND ND ND 
DIBROMOCHLOROMETHANE NA NA ND ND ND 
1, 2-DICHLOROBENZENE NA NA ND ND ND 
1,3-DICHLOROBENZENE NA NA ND ND ND 
1,4-DICHLOROBENZENE NA NA ND ND ND 
DICHLORODIFLUOROMETHANE NA NA ND ND ND 
1.1-DICHLOROETHANE NA NA 30.0 34.0 ND 
1.2-DICHLOROETHANE NA NA 36.0 28.0 ND 
1,1-DICHLOROETHENE NA NA ND ND ND 
CIS-1,2-DICHLOROETHENE NA NA ND 14.0 ND 
TRANS-1.2-DICHLOROETHENE NA NA ND ND ND 
TOTAL 1,2 DICHLOROETHENE 30.0 
DICHLOROMETHANE NA NA ND TR ND 
1,2-DICHLOROPROPANE NA NA ND ND ND 
ETHYLBENZENE NA NA 600.0 98.0 800.0 
METHYLENE CHLORIDE NA NA ND ND ND 
1,1,2.2-TETRACHLOROETHANE NA NA ND ND ND 
TETRACHLOROETHENE NA NA ND ND ND 
TOLUENE 643.0 3338. 0 3000.0 72.0 320.0 
1.1,1-TRICHLOROETHANE NA NA TR 8.0 ND 
1,1,2-TRICHLOROETHANE NA NA ND ND ND 
TRICHLOROETHENE NA NA TR 12.0 ND 
TRICHLOROFLUOROMETHANE NA NA ND ND ND 
VINYL CHLORIDE NA NA ND ND ND 
TOTAL XYLENES 2000.0 5210. 0 2870.0 1390.0 1880.0 

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



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

MONITOR WELL GBR-30 

SAMPLER GIANT GIANT GIANT GIAN 

ANALYTE 6/13/89 9/13/89 12/13/89 4/3/ 

BENZENE ND 0.96 1.1 ND 
BROMODICHLOROMETHANE ND ND ND ND 
BROMOFORM ND ND ND ND 
BROMOMETHANE ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND 
CHLOROBENZENE ND 2.7 ND ND 
CHLOROETHANE ND ND ND ND 
CHLOROFORM ND ND ND ND 
CHLOROMETHANE ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND 
1,2-DICHLOROBENZENE ND 35.0 ND ND 
1,3-DICHLOROBENZENE ND 17.0 ND ND 
1,4-DICHLOROBENZENE ND 40.0 ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND 
1.1-DICHLOROETHANE ND 0.88 ND ND 
1,2-DICHLOROETHANE ND 9.6 0.94 ND 
1,1-DICHLOROETHENE ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND 
TRANS-1,2-DICHLOROETHENE ND ND ND ND 
DICHLOROMETHANE ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND 
ETHYLBENZENE ND 11.0 ND 2.0 
METHYLENE CHLORIDE ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND 
TETRACHLOROETHENE ND ND ND ND 
TOLUENE ND 4.3 0.28 3.1 
1.1.1-TRICHLOROETHANE ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND 
TRICHLOROETHENE ND ND ND ND 
TRICHLOROFLUOROMETHANE ND 0.91 ND ND 
VINYL CHLORIDE ND ND ND ND 
TOTAL XYLENES 4.3 44.0 1.3 ND 

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



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

MONITOR WELL GBR-30 

SAMPLER GIANT OCD GIANT GIANT GIANT 

ANALYTE 10/17/86 11/12/86 6/2/88 12/7/88 3/14/8' 

BENZENE ND ND ND ND 1.9 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND 0.98 0.5 0.08 
1,2-DICHLOROETHANE ND ND ND 1.2 0.1 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND ND 
TRANS-1,2-DICHLOROETHENE ND ND 1.0 ND ND 
DICHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND 2.4 3.5 
METHYLENE CHLORIDE ND ND ND ND 1.0 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE ND TR 0.61 ND ND 
TOLUENE ND ND ND ND 5.3 
1,1,1-TRICHLOROETHANE ND ND ND ND ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND TR 0.52 ND ND 
TRICHLOROFLUOROMETHANE ND ND ND 0.6 ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND 89.0 20.0 13.6 11.6 

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



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

MONITOR WELL GBR-31 

SAMPLER GIANT GIANT GIANT 

ANALYTE 9/13/89 12/13/89 4/4/89 

BENZENE 0.38 ND 0.98 
BROMODICHLOROMETHANE ND ND ND 
BROMOFORM ND ND ND 
BROMOMETHANE ND ND ND 
CARBON TETRACHLORIDE ND ND ND 
CHLOROBENZENE ND ND ND 
CHLOROETHANE ND ND ND 
CHLOROFORM ND ND ND 
CHLOROMETHANE ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND 
1.2- DICHLOROBENZENE ND ND ND 
1.3- DICHLOROBENZENE ND ND ND 
1.4- DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND 
1.1- DICHLOROETHANE 2.8 3.4 ND 
1.2- DICHLOROETHANE 1.8 2.0 1.0 
1.1- DICHLOROETHENE ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND 6.2 
TRANS-1,2-DICHLOROETHENE ND 44.0 ND 
TOTAL 1,2-DICHLOROETHENE 23.0 
DICHLOROMETHANE ND ND ND 
1.2- DICHLOROPROPANE ND ND ND 
ETHYLBENZENE ND ND ND 
METHYLENE CHLORIDE 0.71 1.1 ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND 
TETRACHLOROETHENE 4.7 12.0 0.64 
TOLUENE ND ND ND 
1.1.1- TRICHLOROETHANE 0.65 1.4 ND 
1.1.2- TRICHLOROETHANE ND ND ND 
TRICHLOROETHENE ND 7.9 0.86 
TRICHLOROFLUOROMETHANE 3.6 ND ND 
VINYL CHLORIDE ND ND ND 
TOTAL XYLENES ND ND 6.0 

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



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

MONITOR WELL GBR-31 

SAMPLER GIANT EID GIANT GIANT GIANT 

ANALYTE 8/25/88 8/25/88 12/07/88 3/15/89 6/13/8? 

BENZENE ND ND ND 12.6 ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND ND 1.9 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE ND ND 0.9 0.18 5.7 
1,2-DICHLOROETHANE 1.8 0.6 0.8 0.84 ND 
1.1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND ND 
TRANS-1,2-DICHLOROETHENE ND ND 4.5 ND ND 
DICHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND 16.3 ND 
METHYLENE CHLORIDE ND ND 0.3 3.2 ND 
1,1,2.2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 0.3 TR 3.9 0.17 17.2 
TOLUENE ND ND ND 3.3 ND 
1,1,1-TRICHLOROETHANE ND ND 0.7 ND 1.6 
1,1,2-TRICHLOROETHANE ND ND 1.1 ND ND 
TRICHLOROETHENE ND ND ND ND 10.8 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND 18.3 ND 

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



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

MONITOR WELL GBR-31 

SAMPLER GIANT OCD GIANT EID GIANT 

ANALYTE 10/17/86 11/21/86 4/20/88 4/20/88 6/2/8* 

BENZENE 0.004 ND ND ND ND 
BROMODICHLOROETHANE ND TR ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND ND ND TR ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND 0.76 ND ND 
1.2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE 11.0 22.0 4.8 3.5 4.6 
1,2-DICHLOROETHANE ND TR ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND 23.0 ND 29.0 ND 
TRANS-1,2-DICHLOROETHENE 21.0 ND 58.0 ND 53 .0 
DICHLOROMETHANE ND TR ND ND ND 
1,2-DICHLOROPROPANE ND TR ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE 7.0 ND ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 11.0 16.0 ND 8.3 5.0 
TOLUENE 0.006 ND ND ND ND 
1,1,1-TRICHLOROETHANE 7.3 12.0 2.9 0.8 1.8 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE ND 12.0 7.3 5.4 7.6 
TRICHLOROFLUOROMETHANE ND ND ND 0.7 ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 0.014 ND ND ND ND 

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



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

MONITOR WELL GBR-32 

SAMPLER GIANT GIANT OCD 

ANALYTE 12/11/89 12/18/89 4/9/90 

BENZENE 96.0 ND ND 
BROMODICHLOROMETHANE ND ND ND 
BROMOFORM ND ND ND 
BROMOMETHANE ND ND ND 
CARBON TETRACHLORIDE ND ND ND 
CHLOROBENZENE ND ND ND 
CHLOROETHANE ND ND ND 
CHLOROFORM ND ND ND 
CHLOROMETHANE ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND 
1.2-DICHLOROBENZENE ND ND ND 
1,3-DICHLOROBENZENE ND ND ND 
1,4-DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND 
1,1-DICHLOROETHANE 3.0 ND 1.5 
1,2-DICHLOROETHANE ND ND ND 
1,1-DICHLOROETHENE ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND 88.3 
TRANS-1,2-DICHLOROETHENE 140.0 160.0 ND 
DICHLOROMETHANE ND ND ND 
1,2-DICHLOROPROPANE ND ND ND 
ETHYLBENZENE ND ND ND 
METHYLENE CHLORIDE 1.2 1.1 ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND 
TETRACHLOROETHENE 17.0 22.0 15.0 
TOLUENE ND ND ND 
1,1,1-TRICHLOROETHANE 1.3 1.5 ND 
1,1,2-TRICHLOROETHANE ND ND ND 
TRICHLOROETHENE 10.0 12.0 10.9 
TRICHLOROFLUOROMETHANE ND 1.1 ND 
VINYL CHLORIDE ND ND ND 
TOTAL XYLENES ND ND ND 

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



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

MONITOR WELL GBR-32 

SAMPLER GIANT EID GIANT GIANT GIANT 

ANALYTE 8/24/88 8/24/88 11/8/88 3/14/89 6/23/89 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 6.0 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE 100 
DICHLOROMETHANE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE ND 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 9.0 
TOLUENE ND 
1.1.1- TRICHLOROETHANE ND 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 8.0 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.9 
ND 
ND 
ND 
ND 
ND 
ND 
3.6 
ND 
ND 
97.0 
ND 

TR 
ND 
ND 
ND 
ND 
24.0 
ND 
4.5 
ND 
16.0 
0.8 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
8.2 
ND 
ND 
ND 
ND 
ND 
ND 
5.8 
ND 
ND 
ND 
120.0 

ND 
ND 
ND 
ND 
ND 
20.0 
ND 
6.6 
ND 
13 .0 
ND 
ND 
ND 

0.81 
ND 
ND 
ND 
ND 
ND 
ND 
0.4 
ND 
ND 
ND 
ND 
ND 
ND 
3 .1 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
10.8 
ND 
11.7 
1.1 
0.78 
ND 
8.1 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.0 
ND 
ND 
ND 
ND 
ND 
ND 
3.9 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
17.3 
ND 
1.5 
ND 
12.2 
ND 
ND 
ND 

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



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

MONITOR WELL GBR-32 

SAMPLER EID GIANT GIANT GIANT EID 

ANALYTE t 5/5/87 10/7/87 11/12/87 4/20/88 4/20/ 

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

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



MONITOR WELL GBR-33 

SAMPLER GIANT GIANT GIANT 

ANALYTE 9/12/89 12/13/89 4/4/90 

BENZENE ND 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE 0.97 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
TOTAL 1,2-DICHLOROETHENE 2.5 
DICHLOROMETHANE ND 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 7.9 
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 17.0 

73.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4.0 
ND 
ND 
1.1 

ND 
ND 
120.0 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
170.0 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.3 
0.21 
ND 
12.0 
ND 

ND 
ND 
ND 
ND 
ND 
2.5 
ND 
0.24 
ND 
1.1 
ND 
ND 
ND 

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



MONITOR WELL GBR-33 

SAMPLER GIANT GIANT GIANT GIANT GIANT 

ANALYTE 9/9/87 10/7/87 12/7/89 3/15/89 6/13/8? 

BENZENE 764.0 503.0 130.0 0.3 32.6 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE 0.4 ND ND ND ND 
CHLOROFORM ND ND ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE 1.1 ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE 1.0 ND 0.5 1.4 ND 
1,2-DICHLOROETHANE 22.8 ND 4.3 0.33 1.8 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND ND 
TRANS-1,2-DICHLOROETHENE 3.4 ND 1.7 ND ND 
DICHLOROMETHANE ND ND ND ND ND 
1.2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE 1120.0 370.0 80.0 ND 76.0 
METHYLENE CHLORIDE ND ND ND 5.8 ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 0.4 ND 0.7 1.4 ND 
TOLUENE 188.0 136.0 9.9 ND 11.3 
1.1,1-TRICHLOROETHANE ND ND ND 0.32 ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE 0.4 37.0 0.5 1.1 ND 
TRICHLOROFLUOROMETHANE ND ND 0.8 ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES 1393.0 1332.0 152.0 ND 74.1 

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



MONITOR WELL GBR-36 

SAMPLER OCD 

ANALYTE 6/8/88 

BENZENE 15.0 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1,1-DICHLOROETHANE 9 . 6 
1, 2-DICHLOROETHANE 3.5 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE 80.0 
TRANS-1,2-DICHLOROETHENE ND 
DICHLOROMETHANE 6.3 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE TR 
METHYLENE CHLORIDE ND 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 17.0 
TOLUENE ND 
1.1.1- TRICHLOROETHANE 10.0 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 10.0 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES 12.5 

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



MONITOR WELL GBR-37 

SAMPLER OCD 

ANALYTE 6/8/88 

BENZENE 68.0 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM ND 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE 2 . 5 
1.2- DICHLOROETHANE 4.0 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE 7.0 
TRANS-1.2-DICHLOROETHENE ND 
DICHLOROMETHANE 1.7 
1.2- DICHLOROPROPANE ND 
ETHYLBENZENE 61.0 
METHYLENE CHLORIDE NI) 
1,1,2,2-TETRACHLOROETHANE ND 
TETRACHLOROETHENE 2.3 
TOLUENE 2.0 
1.1.1- TRICHLOROETHANE 1.5 
1.1.2- TRICHLOROETHANE ND 
TRICHLOROETHENE 2.4 
TRICHLOROFLUOROMETHANE ND 
VINYL CHLORIDE ND 
TOTAL XYLENES 43.0 

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



MONITOR WELL GBR-A3 

SAMPLER GIANT GIANT 

ANALYTE 9/7/89 4/2/89 

BENZENE 950.0 440.0 
BROMODICHLOROMETHANE ND ND 
BROMOFORM ND ND 
BROMOMETHANE ND ND 
CARBON TETRACHLORIDE ND ND 
CHLOROBENZENE ND ND 
CHLOROETHANE ND ND 
CHLOROFORM ND ND 
CHLOROMETHANE ND ND 
DIBROMOCHLOROMETHANE ND ND 
1.2- DICHLOROBENZENE ND ND 
1.3- DICHLOROBENZENE ND ND 
1.4- DICHLOROBENZENE ND ND 
DICHLORODIFLUOROMETHANE ND ND 
1.1- DICHLOROETHANE ND ND 
1.2- DICHLOROETHANE ND ND 
1.1- DICHLOROETHENE ND ND 
CIS-1,2-DICHLOROETHENE ND 21.0 
TRANS-1,2-DICHLOROETHENE ND ND 
TOTAL 1,2-DICHLOROETHENE 28.0 
DICHLOROMETHANE ND ND 
1.2- DICHLOROPROPANE ND ND 
ETHYLBENZENE 200.0 65.0 
METHYLENE CHLORIDE ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND 
TETRACHLOROETHENE ND ND 
TOLUENE ND ND 
1.1.1- TRICHLOROETHANE 71.0 ND 
1.1.2- TRICHLOROETHANE ND ND 
TRICHLOROETHENE ND 8.6 
TRICHLOROFLUOROMETHANE ND ND 
VINYL CHLORIDE ND ND 
TOTAL XYLENES 200.0 ND 

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



MONITOR WELL GBR-44 

SAMPLER OCD GIANT GIANT 

ANALYTE 6/8/88 9/7/89 6/13/8? 

BENZENE 10.0 10.8 16.0 
BROMODICHLOROMETHANE ND ND ND 
BROMOFORM ND ND ND 
BROMOMETHANE ND ND ND 
CARBON TETRACHLORIDE ND ND ND 
CHLOROBENZENE ND ND ND 
CHLOROETHANE ND ND ND 
CHLOROFORM ND ND ND 
CHLOROMETHANE ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND 
1,2-DICHLOROBENZENE ND ND ND 
1,3-DICHLOROBENZENE ND ND ND 
1,4-DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND 
1,1-DICHLOROETHANE 5.5 1.4 2.1 
1,2-DICHLOROETHANE 2.4 3.5 7.9 
1,1-DICHLOROETHENE ND ND ND 
CIS-1,2-DICHLOROETHENE 20.0 ND ND 
TRANS-1,2-DICHLOROETHENE ND ND ND 
TOTAL 1,2-DICHLOROETHENE ND 0.48 ND 
DICHLOROMETHANE 4.0 ND ND 
1,2-DICHLOROPROPANE ND ND ND 
ETHYLBENZENE ND 16.0 ND 
METHYLENE CHLORIDE ND 1.1 1.1 
1,1,2,2-TETRACHLOROETHANE ND ND ND 
TETRACHLOROETHENE 6.7 ND ND 
TOLUENE 0.7 ND 0.65 
1,1,1-TRICHLOROETHANE 5.5 0.97 2.7 
1,1,2-TRICHLOROETHANE ND ND 1.6 
TRICHLOROETHENE 3.6 0.77 2.3 
TRICHLOROFLUOROMETHANE ND ND ND 
VINYL CHLORIDE ND ND ND 
TOTAL XYLENES ND 15.0 3.4 

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



MONITOR WELL GBR-47 

SAMPLER GIANT GIANT GIANT 

ANALYTE 3/14/88 3/15/89 6/13/8< 

BENZENE ND ND 17.7 
BROMODICHLOROMETHANE ND ND ND 
BROMOFORM ND ND ND 
BROMOMETHANE ND ND ND 
CARBON TETRACHLORIDE ND ND ND 
CHLOROBENZENE ND ND ND 
CHLOROETHANE ND ND ND 
CHLOROFORM ND ND 1.0 
CHLOROMETHANE ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND 
1,2-DICHLOROBENZENE ND ND ND 
1,3-DICHLOROBENZENE ND ND ND 
1,4-DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND 
1,1-DICHLOROETHANE ND 0.81 ND 
1,2-DICHLOROETHANE ND 0.45 9.3 
1,1-DICHLOROETHENE ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND 
TRANS-1,2-DICHLOROETHENE ND ND ND 
DICHLOROMETHANE ND ND ND 
1,2-DICHLOROPROPANE ND ND ND 
ETHYLBENZENE ND ND 15.5 
METHYLENE CHLORIDE 3.1 0.5 4.0 
1,1,2,2-TETRACHLOROETHANE ND ND ND 
TETRACHLOROETHENE ND 2.0 ND 
TOLUENE ND 0.26 22.5 
1,1,1-TRICHLOROETHANE ND 0.24 ND 
1,1,2-TRICHLOROETHANE ND ND ND 
TRICHLOROETHENE ND 1.2 ND 
TRICHLOROFLUOROMETHANE ND ND ND 
VINYL CHLORIDE ND ND ND 
TOTAL XYLENES ND ND 56.0 

TR -
ND -
NA -

TRACE 
NOT DETECTED 
NOT ANALYZED 



MONITOR WELL GBR-48 

SAMPLER GIANT GIANT GIANT* GIANT OCD 

ANALYTE 11/8/88 3/14/89 3/14/89 6/13/89 4/9/9( 

BENZENE ND 0.24 ND ND ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM ND 0.5 0.5 ND 7.5 
CHLOROMETHANE ND ND NI) ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1.3-DICHLOROBENZENE ND ND ND ND ND 
1,4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1,1-DICHLOROETHANE 180 3.0 3.3 5.2 ND 
1,2-DICHLOROETHANE ND ND ND ND ND 
1.1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND 65.0 
TRANS-1,2-DICHLOROETHENE ND ND ND ND ND 
DICHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE 0.3 0.6 1.1 ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 31.0 7.4 7.6 26.1 11.3 
TOLUENE ND 0.23 ND ND ND 
1,1,1-TRICHLOROETHANE ND 0.69 0.73 2.4 ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE 25.0 5.4 6.0 14. 7 20.8 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND ND ND ND ND 

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

nun 



MONITOR WELL GBR-49 

SAMPLER GIANT GIANT GIANT GIANT OCD 

ANALYTE 11/ 8/88 3/14/89 6/14/89 12/11/89 4/9/9C 

BENZENE ND 0.63 ND 74.0 ND 
BROMODICHLOROMETHANE ND ND ND ND ND 
BROMOFORM ND ND ND ND ND 
BROMOMETHANE ND ND ND ND ND 
CARBON TETRACHLORIDE ND ND ND ND ND 
CHLOROBENZENE ND ND ND ND ND 
CHLOROETHANE ND ND ND ND ND 
CHLOROFORM 6.9 1.0 ND ND ND 
CHLOROMETHANE ND ND ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROBENZENE ND ND ND ND ND 
1,3-DICHLOROBENZENE ND ND ND ND ND 
1.4-DICHLOROBENZENE ND ND ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND ND ND 
1.1-DICHLOROETHANE 6.8 10.4 ND 2.8 1.2 
1,2-DICHLOROETHANE ND 0.07 ND ND ND 
1,1-DICHLOROETHENE ND ND ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND ND 86.7 
TRANS-1,2-DICHLOROETHENE 88.0 0.3 ND 150 ND 
DICHLOROMETHANE ND ND ND ND ND 
1,2-DICHLOROPROPANE ND ND ND ND ND 
ETHYLBENZENE ND ND ND ND ND 
METHYLENE CHLORIDE ND 2.5 ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND 
TETRACHLOROETHENE 15.0 25.3 4.2 25 11.9 
TOLUENE ND ND ND ND ND 
1,1,1-TRICHLOROETHANE 6.6 3.5 ND 1.0 ND 
1,1,2-TRICHLOROETHANE ND ND ND ND ND 
TRICHLOROETHENE 11.0 24.9 2.7 14 7.2 
TRICHLOROFLUOROMETHANE ND ND ND ND ND 
VINYL CHLORIDE ND ND ND ND ND 
TOTAL XYLENES ND 0.28 ND ND ND 

TR -
ND -
NA -

TRACE 
NOT DETECTED 
NOT ANALYZED 



MONITOR WELL GBR-50 

SAMPLER GIANT 

ANALYTE 11/8/88 

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

GIANT GIANT GIANT 

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

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
0.1 ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND 0.27 
ND ND ND 
ND ND ND 
ND ND ND 
1.2 ND ND 
0.19 ND ND 
ND ND 1.2 
ND ND ND 
ND ND 0.26 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND 6.0 ND 

TR - TRACE 
ND - NOT DETECTED 
NA - NOT ANALYZED 



MONITOR WELL GBR-51 

SAMPLER GIANT GIANT GIANT 

ANALYTE 11/8/88 6/12/89 6/12/c 

BENZENE ND ND ND 
BROMODICHLOROMETHANE ND ND ND 
BROMOFORM ND ND ND 
BROMOMETHANE ND ND ND 
CARBON TETRACHLORIDE ND ND ND 
CHLOROBENZENE ND ND ND 
CHLOROETHANE ND ND ND 
CHLOROFORM 0.5 ND ND 
CHLOROMETHANE ND ND ND 
DIBROMOCHLOROMETHANE ND ND ND 
1,2-DICHLOROBENZENE ND ND ND 
1,3-DICHLOROBENZENE ND ND ND 
1,4-DICHLOROBENZENE ND ND ND 
DICHLORODIFLUOROMETHANE ND ND ND 
1,1-DICHLOROETHANE 0.6 3.3 2.0 
1,2-DICHLOROETHANE ND ND ND 
1,1-DICHLOROETHENE ND ND ND 
CIS-1,2-DICHLOROETHENE ND ND ND 
TRANS-1,2-DICHLOROETHENE 0.7 ND ND 
DICHLOROMETHANE ND ND ND 
1.2-DICHLOROPROPANE ND ND ND 
ETHYLBENZENE ND ND ND 
METHYLENE CHLORIDE ND ND ND 
1,1,2,2-TETRACHLOROETHANE ND ND ND 
TETRACHLOROETHENE 2.1 ND ND 
TOLUENE ND ND ND 
1,1,1-TRICHLOROETHANE 1.0 1.3 1.0 
1,1,2-TRICHLOROETHANE ND ND ND 
TRICHLOROETHENE ND ND ND 
TRICHLOROFLUOROMETHANE ND ND ND 
VINYL CHLORIDE ND ND ND 
TOTAL XYLENES ND 1.4 1.9 

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



MONITOR WELL GBR-52 

SAMPLER GIANT 

ANALYTE 11/8/88 

BENZENE 0.8 
BROMODICHLOROMETHANE ND 
BROMOFORM ND 
BROMOMETHANE ND 
CARBON TETRACHLORIDE ND 
CHLOROBENZENE ND 
CHLOROETHANE ND 
CHLOROFORM 0.7 
CHLOROMETHANE ND 
DIBROMOCHLOROMETHANE ND 
1.2- DICHLOROBENZENE ND 
1.3- DICHLOROBENZENE ND 
1.4- DICHLOROBENZENE ND 
DICHLORODIFLUOROMETHANE ND 
1.1- DICHLOROETHANE ND 
1.2- DICHLOROETHANE ND 
1.1- DICHLOROETHENE ND 
CIS-1,2-DICHLOROETHENE ND 
TRANS-1,2-DICHLOROETHENE ND 
DICHLOROMETHANE 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 

GLANT GIANT* GIANT 

6/12/89 6/12/89 9/7/89 

7.6 5.4 ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
1.3 1.3 ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND 1.1 
ND ND ND 
ND ND ND 

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



ATTACHMENT 1 

Analyses of Water Samples 
Collected by GTI 

on June 1 and 2, 1988 



GIANT BLOOMFIELD REFINERY Project No.: 232-799-5009 

Date: June 2, 1968 Geologist: T. Le Page 

Weather:"75, warm/breezy 

Well: GBR-17 

In i t i a l Liquid Levels*. 

Well # DTW DTP PT 

GBR-17 33.65 

Description of Water: 
clear, no hydrocarbon odor 

pH Readings: 
in i t i a l : 7.02 
after 5 gallons: 7.03 
prior to sampling: 7.00 

Conductivity: 
i n i t i a l : 2990 uMohs/cm 
after 5 gallons: 3000 uMohs/cm 
prior to sampling: 2970 uMohs/cm 

Amount bailed: 
"15 gallons 
well recharged "10 min. 

Samples taken: 
4 40 ml vials 
4 1 l i t e r bo t t les 

Analyses Performed: 
601 and 602, PAH 
TDS, Major Ca* and An-

Sample ID «: B806021220 

GROUNDWATER 
TECHNOLOGY. INC 



• 

GIANT BLOOMFIELD REFINERY Project No.: 232-799-5009 

Date: June 1, 1988 Geologist: T. Le Page 

Weather:"72, warm/breezy 

Well: GBR-24D 

In i t i a l Liquid Levels: 

Well * DTW DTP PT 

GBR-24D 28.13 

Description of Water: 
Dark gray color, strong hydrocarbon odor 

pH Readings: 
in i t i a l : 7.53 
after 5 gallons: 7.75 
prior to sampling: 8.02 

Conductivity: 
i n i t i a l : 3280 uMohs/cm 
after 5 gallons: 4190 uMohs/cm 
prior to sampling: 4450 uMohs/cm 

Amount bailed: 
"13 gallons 
well recharged "20 min. 

Samples taken: 
4 40 ml vials 
4 1 li t e r bottles 

Analyses Performed: 
601 and 602, PAH 
TDS, Major Ca-> and An-

Sample ID *: 6806010347 

fl GROUNDWATER 
TECHNOLOGY. INC 



GIANT BLOOMFIELD REFINERY Project No.: 232-799-5009 

Date: June 1, 1988 Geologist: T. Le Page 

Weather: "72,warm/breezy 

Well: GBR-30 

In i t i a l Liquid Levels: 

Well « DTW DTP PT 

GBR-30 33.10 33.09 0.01 

Description of Water: 
clear,strong hydrocarbon odor 

pH Readings: 
i n i t i a l : 6.95 
after 5 gallons: 7.05 
prior to sampling: 7.02 

Conductivity: 
i n i t i a l : 4460 uMohs/cm 
after 5 gallons: 4570 uMohs/cm 
prior to sampling: 4620 uMohs/cm 

Amount Bailed: 
"13 gallons 
well recharged "15 min. 

Samples taken: 
4 40 ml vials 
4 1 l i t e r bottles 

Analyses Performed: 
601 and 602, PAH 
TDS, Major Ca* and An-

Sample ID «: 8806010530 

J p K GROUNDWATER 
T i n TXCHNOLOCY. INC. 



GIANT BLOOMFIELD REFINERY Project No.: 232-799-5009 

Date: June 2, 1988 Geologist: T. Le Page 

Weather:"75, warm/breezy 

Well: GBR-31 

In i t i a l Liquid Levels: 

Well « DTW DTP PT 

GBR-31 34.37 

Description of Water: 
clear, slight hydrocarbon odor, no sheen 

pH Readings: 
i n i t i a l : 7.17 
after 5 gallons: 6.96 
prior to sampling: 7.01 

Conductivity: 
i n i t i a l : 4190 uMohs/cm 
after 5 gallons: 5420 uMohs/cm 
prior to sampling: 5910 uMohs/cm 

Amount bailed: 
"15 gallons 
well recharged "15 min. 

Samples taken: 
4 40 ml vials 
4 1 l i t e r bottles 

Analyses Performed: 
601 and 602, PAH 
TDS, Major Ca* and An-

Sample ID *: 6806021015 

GROUNDWATER 
TECHNOLOGY. INC. 



WATER SAMPLE l.D. CORRELATION SHEET 
GIANT BLOOMFIELD REFINERY 

DATE: Ol-Jun-68 
T. Le Pace SAMPLER: 

Sample l.D. 

8806010347 

Veil * 

GBR 24D 

8806010530 GBR 30 

8806021220 GBR 17 

8806021015 GBR 31 

8806020105 Tank 24 

6606020135 Tank 22 

6806020205 Tank 32 

Analysis 

601,602 
Cations, anions 
TDS, PAH 

===" GROUNDWATER 
! TECHNOLOGY. INC. 



GTEL 
Environmental 
Laboratories E* 

A division «l Groundwater Technology, Inc. 
Western Region 
4080-C Pike Une 
Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from Inside California 
(800) 423-7143 from oui side California 

MAJOR CATIONS 
TEST RESULTS 

Page 1 of 3 
06/16/88 rM 
MANAGERi Michael Wood 

Groundwater Technology, Inc. 
3630 Wyoming Northeast, Suite 104 
Albuquerque, NM 87111 

PROJECT*I 238-799-5009-11 
LOCATION: Farmington, NM 

SAMPLED* 06/01/88 
RECEIVED! 06/03/68 
ANALYZED* 06/15/66 
MATRIXi Water 

BYi T. LePage 
BYi J. Fler© 
BYt C. Miller 

2*L 
PARAMETER 

I UNITS I MDL 
I I 

ILAB tt I 
II.D.tt I 

24480A I 
010530 I 010347 

24482A I 
020135 

244B3A I 
021015 I 

Sodium 

Potassium 

Calcium 

Magnesium 

mg/L 

mg/L 

mg/L 

mg/L 

0.1 

1.0 

0.1 

0.1 

578 491 686 769 

3.3 5.3 3.4 3.5 

566 

50 

500 

75 

558 

52 

598 

51 

MDL • Method Detection Limit! compound below this level would not be detected. 

METHOD! EPA 3005/6010 



GTEL 4 
Environmental 
Laboratories tH 

A division of Groundwater Technology, Inc. 
Western Region 
4080-C Pike Lane 
Concord, CA 94520 
(415) 685-7652 
(800) 544-3422 from Inside California 
(800) 423-7143 from outside California 

Paga 2 of 3 

MANAGER* Michael Wood 
PROJECTS 232-799-5009-11 
LOCATIONi Farmington, NM 

MAJOR CATIONS 
TEST RESULTS 

MATRIXi Water 

PARAMETER 
I UNITS I MDL ILAB • I 
I I II.D.i I 

24484A i 24465A I 24466A I 24467A I 
021220 I 020205 I 020105 I 020135 I 

Sodium 

Potassium 

Calcium 

Magnesium 

mg/L 

mg/L 

mg/L 

mg/L 

0.1 

1.0 

0.1 

0.1 

261 620 700 752 

1.1 2.9 3.5 3.6 

411 

44 

474 

46 

521 

50 

579 

54 

MDL • Method Detection Limit I compound below this level would not be detected. 

METHODS EPA 3005/6010 



GTEL 
Environmental 
Laboratories t l 

A division of Groundwater Technology, Inc. 
Western Region 
4080-C Pike Une 
Concord, CA 94520 
<415) 685-7852 
(800) 544-3422 from Inside California 

J A 
Page 1 of 2 

06/17/88 rw 
MANAGERi Michael Wood 

Groundwater Technology, Inc. 
3620 Wyoming N.E. Suite 104 
Albuquerque, Ml 67111 

PROJECT!i 232-799-5009-9 
LOCATION! Farmington, NM 

(800) 423-7143 from outside California 

TEST RESULTS 

SAMPLED: 
RECEIVED! 
ANALYZED! 
MATRIX! 
UNITS! 

06/01/68 
06/03/88 
06/07/68 
Water 
mg/L 

BYi 
BYi 
BYi 

T. LePage 
J. Floro 
R. Hei nes 

PARAMETER 
1 MDL LAB • 
1 I.D.tt 

1 24460 
1 010530 

1 24461 1 
1 010347 1 

24482 1 
020135 1 

24483 1 
021015 1 

24484 I 
021220 

(M O 

Total Dissolved 
Solids 

10 3996 3487 4094 4374 2382 

Bicarbonate 20 124 130 297 211 140 

Carbonate 20 <20 <20 <20 <20 <20 

Chloride 1 370 630 910 850 190 

Sulfate 1 2270 1640 1570 1920 1350 

MDL • Method Detection Limit! compound below this level would not be detected. 
METHOD! TDS by Standard Method 209B 

Bicarbonate by Standard Method 403 
Carbonate by Standard Method 403 
Chloride by Standard Method 429 
Sulfate by Standard Method 429 



GTEL » 
Environmental 
Laboratories \E 

A division o4 Oroundwatar Tacnnolosy, Inc. 
Western Region 
4080-C Pike Une 
Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

TEST RESULTS 

06/29/68 rah Page 1 of 3 

PROJECT MGR: Michael Wood 
Groundwater Technology, Inc. 
3620 Wyoming N.E. Suite 104 
Albuquerque, NM 67111 

PROJECT*: 232-799-5009-10 
LOCATION: Farmington, NM 

SAMPLED: 06/01/66 BY: T. LePage 
RECEIVED: 06/03/86 BY: J. Floro 
ANALYZED: 06/15/68 BY: P. Sra 
MATRIX: Water 
UNITS: ug/L <ppt) Q^^^ 

I MDL 
COMPOUND 

I LAB • 
II.D.t 

24490 i 24491 I 24492 
I 010530 I 010347 ITRIPBLANKI 021012 

Benzene 0.5 (0.5 63 <0.5 (0.5 
Bromod i ch1oromet hane 0.5 <0.5 (0.5 (0.5 (0.5 
Bromoform 0.5 (0.5 (0.5 (0.5 (0.5 
Browomethane 0.5 (0.5 (0.5 (0.5 (0.5 
Carbon tetrachloride 0.5 (0.5 (0.5 (0.5 (0.5 
Chlorobenzene 0.5 <0.5 <0.5 <0.5 (0.5 
Chloroethane 0.5 <0.5 <0.5 (0.5 (0.5 
2-Chloroethylvinyl ether 1.0 (1.0 (1.0 (1.0 (1.0 
Chloroform 0.5 <0.5 (0.5 (0.5 (0.5 
Chloromethane 0.5 <0.5 (0.5 (0.5 (0.5 
Oibromoch1oromethane 0.5 (0.5 <0.5 (0.5 (0.5 
1,2-Dichlorobenzene 0.5 <0.5 (0.5 (0.5 (0.5 
1,3-Dich1orobeniene 0.5 <0.5 1* 3A (0.5 (0.5 
1,4-Di ch1orobenzene 0.2 (0.2 (0.2 (0.2 (0.2 
0 i ch1orod ifluoromethane 0.5 (0.5 (0.5 (0.5 (0.5 

. 1,1-Dichloroethane 0.5 0.98 <0.5 (0.5 4.6 
£"£C *f8-Dichloroethane 0.5 (0.5 55 - (0.5 (0.5 

^ 1,1-Dichloroethene 0.2 (0.2 (0.2 (0.2 (0.2 
trane-1,2-Dichloroethene 0.5 t.0 (0.5 (0.5 53 
1,2-D i ch1oropropane 0.5 (0.5 (0.5 (0.5 (0.5 
c i e-1,3-D i ch1oropropene 0,5 <0.5 (0.5 <0.5 (0.5 
trans-1,3-Dichloropropene 0.5 (0.5 (0.5 (0.5 (0.5 
Ethylbenzene 0.5 (0.5 7* (0.5 (0.5 
Methylene chloride 0.5 (0.5 (0.5 (0.5 (0.5 
1,1,2,2-Tetrach1oroethane 0.5 (0.5 <0.5 (0.5 (0.5 
Tetrachloroethene** 0.5 0.6!' 0.69 <0.5 5.0 
1,1, Wrictrle«*ea*haneL« 0.5 (0.5 (0.5 (0.5 1.8 
1,1,2-Trichloroethane 0.5 (0.5 (0.5 (0.5 (0.5 
TricJvloroettatnSQ 0.5 0.58'*. <0.5 (0.5 7.6 
Tr ich1orof1uoromethane 0.5 (0.5 <0.5 (0.5 (0.5 
Vinyl Chloride 1.0 (1.0 (1.0 (1.0 (1.0 
Xylene. 0.5 eMk̂  4ft (0.5 (0.5 
Toluene* 0.5 (0.5 11* (0.5 (0.5 

MDL • Method Detection Limit. 
METHODS: EPA 6010/8020. 



GTEL 
Environmental 
Laboratories HI 

A division ol Groundwater Technology, Inc. 
Western Region 
4080-C Pike Une 
Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from Inside California 
<800) 423-7143 from outside California 

Page £ of 3 

PROJECT MGRi Michael Wood 
PROJECT*I 232-799-5009-10 
LOCATIONi Fareington, NM 
MATRIXi Water 
UNITS- ug/L (ppb) 

TEST RESULTS -

COMPOUND 
1 MDL 
1 

ILAB • 
II .D.t 

1 24493 1 
1 021220 1 

24494 
020205 

1 24495 I 
ITripBlankl 

24496 
020105 

Benzene 0.5 (0.5 360 (0.5 1100 
Bromodichloromethane 0.5 (0.5 (0.5 (0.5 (0.5 
Brotnoform 0.5 (0.5 (0.5 (0.5 (0.5 
Brofflonethane 0.5 (0.5 (0.5 (0.5 (0.5 
Carbon tetrachloride 0.5 (0.5 (0.5 (0.5 (0.5 
Chlorobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
Chloroethane 0.5 <0.5 (0.5 (0.5 (0.5 
2-Chloroethylvinyl ether 1.0 (1.0 (1.0 (1.0 (1.0 
Chloroform 0.5 (0.5 (0.5 <0.5 (0.5 
Chloromethane 0.5 (0.5 (0.5 (0.5 (0.5 
Oi bromoch 1 orotnet hane 0.5 (0.5 (0.5 (0.5 (0.5 
1,2-0i ch1orobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
1,3-Dichlorobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
1,4-Dich1orobenzene 0.2 (0.2 (0.2 (0.2 (0.2 
Oi ch1orod ifluoromet hane 0.5 (0.5 (0.5 (0.5 (0.5 
1,1-Dichleroethane 0.5 (0.5 12 (0.5 6.0 

)1,2-Di chloroethane 0.5 (0.5 10 (0.5 130 
1,1-Dichloroethene 0.2 (0.2 0.S1 (0.2 0.61 
trans-1, fi-Dichloroethene 0.5 (0.5 16 (0.5 13 
1,2-0i ch1oropropane 0.5 (0.5 (0.5 (0.5 (0.5 
c i s-1,3-D i ch1oropropene 0.5 (0.5 (0.5 (0.5 (0.5 
trans-1,3-Dichloropropene 0.5 (0.5 (0.5 (0.5 (0.5 
Ethylbenzene 0.5 (0.5 ae (0.5 £.5 
Methylene chloride 0.5 (0.5 ro. 5 (0.5 (0.5 
1,1,2,2-Tetrachloroethane 0.5 (0.5 (0.5 (0.5 (0.5 
Te^rachloroethene 0.5 <0.5 1.3 (0.5 1.6 
1,1,1-Trichloroethene! 0.5 3.1 2.3 (0.5 5.5 
1,1,2-Trichl oroet hane 0.5 <0.5 (0.5 (0.5 (0.5 
Tiri chvl oroet hane; 0.5 (0.5 4.9 (0.5 4.1 
Tr ich lorof luoromethane 0.5 (0.5 (0.5 (0.5 (0.5 
Vinyl Chloride 1.0 <1.0 (1.0 (1.0 (1.0 
lylene* 0.5 (0.5 300 (0.5 1300 
Toluene 0.5 (0.5 15 (0.5 940 

MDL • Method Detection Limit. 
METHODS* EPA 6010/6020. 



GTEL « 
Environmental 
Laboratories HI 

A division oi Qroundwattf Technology, Inc. 

07/14/88 MH 

CLIENT: 

Page 1 of 3 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 trom Inside California 
(800) 423-7143 trom outside California 

TEST RESULTS 

PROJECT*: 
LOCATION: 
SAMPLED: 
RECEIVED: 
ANALYZED: 
MATRIX: 
UNITS: 

Michael Wood 
Groundwater Technology, Inc. 
3628 Wyoming Northeast *104 
Albuquerque, NM 87111 
232-799-5089-17 
Farmington, NM 
06/1,2/88 BY: T. LePage 
06/27/68 BY: K. Biava 
7/6-8,11/66 BY: L. Hinson 
Water 
ug/L 

ML: 

COMPOUNDS 
I MDL I 
I I 

LAB • i 
I.D.* I 

24480C I 
010530 i 

24481C I 
010347 I 

24482C i 
020135 I 

24483C i 
021015 I 

Acenaphthene 10 (10 (10 (10 (10 

Acenaphthylene 10 (10 (10 (10 (10 

Anthracene 10 (10 (10 (10 (10 

Benzo (a) anthracene 10 (10 (10 (10 (10 

Benzo (a) pyrene 10 (10 (10 (10 (10 

Benzo (b) fluoranthene 10 <10 <10 (10 (10 

Benzo (ghi) perylene 10 (10 (10 (10 (10 

Benzo (k) fluoranthene 10 (10 (10 (10 (10 

Chrysene 10 (10 (10 (10 (10 

Dibenzo <a,h) anthracene 10 (10 (10 (10 (10 

Fluoranthene 10 (10 (10 (10 (10 

Fluorene 10 (10 (10 (10 (10 

Indeno (1,2,3-cd) pyrene 10 (10 (10 (10 (10 

Naphthalene 10 (10 (10 <10 (10 

Phenanthrene 10 (10 (10 (10 (10 

Pyrene 10 (10 (10 (10 (10 

MDL-Method Detection Limit. 
METHODx EPA Method 610. 



GTEL €> 
Environmental 
Laboratories HI 

k division of Oroundwalor Tochnoiogy. inc. 
Western Region 
4080-C Pike Lane 
Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

Paga 2 of 3 

CLIENTi Michael Wood 
PROJECT* x 232-799-5009-17 
LOCATION! Fannington, NM 

MATRIXi Water 
TEST RESULTS UNITS: %̂ ,£ :̂  

COMPOUNDS 
1 MDL 
1 

1 LAB • 
1 I.D.tt 

1 24484C 1 
1 021220 1 

24465C 1 
020205 1 

24486C 1 
020105 i 

24487C 1 
020135 1 

Acenaphthene ie (10 (10 (10 (10 

Acenapht hy1ene IB (10 (10 (10 (10 

Anthracene 10 (10 (10 (10 (10 

Benzo (a) anthracene 10 (10 (10 (10 (10 

Benzo (a) pyrene 10 (10 (10 (10 (10 

Benzo (b) fluoranthene 10 (10 (10 (10 (10 

Benzo (ghi) perylene 10 (10 (10 (10 (10 

Benzo (k) fluoranthene 10 (10 (10 (10 (10 

Chrysene 10 (10 (10 (10 (10 

Dibenzo (a,h) anthracene 10 (10 (10 (10 (10 

Fluoranthene 10 (10 (10 (10 (10 

Fluorene 10 (10 (10 (10 (10 

Indeno (1,2,3-cd) pyrene 10 (10 (10 (10 (10 

Naphthalene^ 10 <10 48 39 10 

Phenanthrene 10 (10 (10 (10 (10 

Pyrene 10 (10 (10 (10 (10 

MDL-Method Detection Liait. 
METHODi EPA Method 610. 
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efe l loT I4JL0 

ASSAGAI 
ANALYTICAL 
LABORATORIES 

TO: Geoscience Consultants Ltd 
A t t n : Claude Schleyer 
500 Copper NW Suite 325 
Albuquerque, NM 87158 

DATE: 17 December 1986 
1919 

SAMPLE ID: 1107861420 

ANALYTE 

•3.V 

ANALYTICAL RESULTS NOMINAL DETECTION LIMIT 

Benzene 
Chlorobenzene 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
A c r o l e i n 
A c r y l o n i t r i l e 
Bromoform 
Carbon T e t r a c h l o r i d e 
Chiorodibromomethane 
Chloroethane 
2 - C h l o r o e t h y l v i n y l Ether 
Chloroform 
Dichlorobromomethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroet.hene 
1.2- Dichloropropane 
1.3- Dichloropropylene 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Trans-1,2-Dichloroethent? 
1,1,1-Trichloroethane 
1,1, 2-Trichlorosthane 
T r i c h l o r o e t h e n e 
V i n y l Chloride 

REFERENCE:"Test Methods f o r Eval u a t i n g S o l i d Waste, P h y s i c a l / r h e m i r a i 
Methods," USEPA ,SW 846, EMSL-Cincinnati, 1982. 

0.007 mg/l 0 001 mg/l 
<0.001 mg/l 0 001 mg/l 
<0.001 mg/l 0 001 mg/l 
<0.001 mg/l 0 001 ma/I 
<0.001 mg/l 0 001 mg/l 
<0.001 mg/l 0 001 ma/1 
<0.001 mg/l 0 001 mg/1 
<0.001 ma/I 0 001 ma/I 

<25 ua/1 25 ua/1 
<25 ua/1 25 ua/1 

<5.0 ua/1 5 .0 ua/1 
<5.0 ua/1 5 .0 ua/1 
<5.0 ua/1 5 .0 ua/1 
<5.0 ua/1 5 . 0 na/1 
<5.0 ua/1 5 .0 ua/1 
<5.0 u g / l 5 .0 ua/1 
<5.0 ua/1 5 . 0 ua/1 
<5.0 u g / l 5 . 0 ug / l 
<5.0 u g / l 5 .0 ua/1 
<5.0 ua/1 5 . 0 ua/1 
<5.0 ua/1 5 . 0 ua/1 
<5.0 ug / l 5 . 0 ug / l 
<5.0 ua/1 5 .0 ua/1 
<5.0 ua/1 5 . 0 ua/1 
<5.0 ua/1 5 .0 ua/1 
<5.0 ua/1 5 . 0 no/1 
<5.0 ua/1 5 .0 ua/1 
<5.0 ua/1 5 . 0 ua/1 
<5.0 ua/1 5 .0 ua/1 
<5.0 u g / l 5 .0 uq/1 
<5.0 ua/1 5 .0 ua/1 
<5.0 u g / l 5 . 0 ua/1 



8fcllOll4IO 

ASSAIGAI 
ANALYTICAL 
LABORATORIES 

TO: Geoscience Consultants L t d . 
A t t n : Claude Schleyer 
500 Copper NW Suite 325 
Albuquerque, NM 87158 

.1 -y 17 w-' -Os 

DATE: 17 December 1986 
1919 

SAMPLE ID: 1107861410 

ANALYTE ANALYTICAL RESULTS 

0.002 ma/1 0 001 mq/l 
C0.001 ma/1 0 001 mg/l 
<0.001 mg/l 0 001 ma/1 
<0.001 mg/l 0 001 mg/l 
<0.001 mg/l 0 001 mg/l 
<o.ooi ma/1 0 001 mg/l 
<0.001 ma/1 0 001 ma/1 
<0.001 ma /1 0 001. ma /1 

<25 ua/1 25 ua/1 
<25 ua/1 • 25 ua/1 

<5.0 ua/1 5.0 ua/1 
<5.0 ua/1 5.0 ua/1 
<5.0 ua/1 5.0 ua/1 
<5.0 ua/1 5.0 ua/1 
<5.0 ua/1 5.0 ua/1 
<5.0 ua/1 5.0 ua/1 
<5.0 u g / l 5.0 ua/1 
<5.0 u g / l 5.0 ua/1 
7 .1 ua/1 5.0 ua/1 

< r i . 0 ua/1 5.0 ua/1 
<5.0 ug / l 5.0 ua/1 
<5.0 ua/1 5.0 i-a/1 
<5.0 ua/1 5.0 ua/1 

0 ua/1 5. 0 ua/] 
<5.0 ua/1 5.0 ua/1 
<5.0 ua/1 5. 0 na/1 
<5.0 ua/1 5.0 ua/1 
<5.0 ua/1 5.0 ua/1 
<5.0 ua/1 5.0 ua/1 
<5. 0 u g / l 5 . 0 ua/1 
<5.0 ua/1 5.0 u g / l 
<5.0 u g / l 5.0 ua/1 

•c* 

NOMINAL DETECTION LIMIT 

Benzene 
Chlorobenzene 
1, 2-Dichlorobenzene 
1, 3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes 
A c r o l e i n 
A c r y l o n i t r i l e 
Bromoform 
Carbon T e t r a c h l o r i d e 
Chlorodibromomethane 
Chloroethane 
2 - C h l o r o e t h y l v i n y l Ether 
Chloroform 
Dichlorobromomethane 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
1.2- Dichloropropane 
1.3- Dichloropropylene 
Methyl Bromide 
Methyl Chloride 
Methylene Chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Trans-1,2-Dichloroethene 
1,1,1-Trichloroethane 
1,1, 2-Trichlorp.ethane 
T r i c h l o r o e t h e n e 
V i n y l Chloride 

REFERENCE:"Test Methods f o r Eval u a t i n g S o l i d Waste, Physica1/Chemien I 
Methods," USEPA ,SW 846, EMSL-CincinnaI i , 19H2. 
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&OWOH4-CQ 

ASSAGAI 
ANALYTCAL 
LABORATORIES 

DATE: 17 December 1986 
1919 

ANALYTE ANALYTICAL RESULTS NOMINAL DETECTION LIMIT 

Benzene <0.001 mg/l 0 . 001 ma /1 
Chlorobenzene <0.001 mg/l 0.001 mg/l 
1,2-Dichlorobenzene <0.001 ma/1 0.001 ma/I 
1,3-Dichlorobenzene <0.001 mg/l 0.001 ma/l 
1,4-Dichlorobenzene <0.001 mg/l 0.001 ma/1 
Ethylbenzene <0.001 ma/I 0.001 mg/l 
Toluene <0 .001 ma/1 ' 0 .001 mg/l 
Xylenes <0.001 ma/1 0.001 ma /1 
A c r o l e i n <25 ua/1 25 ua/1 
A c r y l o n i t r i l e <25 ua/1 25 ua/1 
Bromoform <5.0 ua/1 5.0 ua/1 
Carbon T e t r a c h l o r i d e <5.0 u g / l 5.0 ua/1 
Chlorodibromomethane <5.0 ua/1 5.0 ua/1 
Chloroethane <5.0 ua/1 5.0 ua/1 
2 - C h l o r o e t h y l v i n y l Ether <5.0 u g / l 5.0 ua/1 
Chloroform <5.0 ua/1 5.0 ua/1 
Dichlorobromomethane <5.0 ua/1 5.0 ua/1 
1,1-Dichloroethane <5.0 u g / l 5.0 ua/1 
1,2-Dichloroethane 6.3 ua/1 5.0 ua/1 
1,1-Dichloroethene <5.0 ua/1 5.0 ua/1 
1,2-Dichloropropane <5.0 ua/1 5.0 ua/1 
1,3-Dichloropropylene <5.0 ua/1 5.0 u g / l 
Methyl Bromide <5.0 ua/1 5 . 0 ua/1 
Methyl Chloride < 5.0 ua/1 5.0 ua/1 
Methylene Chloride <5.0 ua/1 5.0 ua/1 
1,1,2,2-Tetrachloroethane <5.0 ua/1 5.0 ua/1 
Tetrachloroethene <5.0 ua/1 5.0 ua/1 
Trans-1., 2-Dichloro'»thenf < ' i . 0 ua/1 5.0 no/1 
1,1,1-Trichloroethane < 5. 0 ua/1 5.0 ua/1 
1,1, 2-Trichloroethane <5.0 ua/1 5.0 ua/1 
T r i c h l o r o e t h e n e <5.0 ua/1 5.0 ua/1 
V i n y l Chloride <5.0 ua/1 5.0 ua/1 

REFERENCE:"Test Methods f o r Eval u a t i n g S o l i d Waste, Physical/Chemica L 
Methods," USEPA , SW 846, EMS1,-Cincinnati, 1982. 

TO: Geoscience Consultants L t d . 
A t t n : Claude Schleyer 
500 Copper NW Suite 325 
Albuquerque, NM 87158 

SAMPLE ID: 1107861400 ^' 
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In August, 1989, the Bureau of Land Management ("BLM") 

requested that Giant provide a l l well and s o i l sample data 

collected by Giant on i t s property. In response, Giant provided 

BLM with extensive information concerning Giant's investigation 

of s o i l and ground water conditions south of the Lee Acres 

L a n d f i l l . I n transmitting t h i s information to BLM and the O i l 

Conservation Division, Giant noted that the only well and s o i l 

sample data not provided related to an investigation conducted by 

Groudwater Technology, Inc. The data were collected from 

boreholes for the purpose of providing background information 

about the s i t e . The following pages of the report contain the 

data from that investigation. 

8.1 



Eir/ironmentd 
Laboratories® 
A division of Groundwater Technotofly, Inc. 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

12-22-87 MH Page 1 of 2 

PROJECT MGRi Tom Fox 
Groundwater Technology,Inc. 
6879 8. Emporia 

Englewood, CO 86112 
PROJECT •>238-799-5069-4 
LOCATIONi Farmington, NM 
SAMPLED i 12-15/15-67 BYI M. Wood 
RECEIVED! 12-16-67 BYi K. Biava 
ANALYZED! 12-19-87 BYi J. Floro 
MATRIX! Water 

TEST RESULTS (ppb) 

I MDL ILAB • I 11071 I 11056 I 11057 I 11056 I 11059 I 
COMPOUNDS 1 11. D. • 1 TH-8 1 TH-9 1 TH-11 1 TH-12 TH-13 

Benzene 0.5 1 1 <0.5 (0.5 <0.5 

Ethylbenzene 0.5 <0.5 1 <0.5 <0.5 16 

Toluene 0.5 2 3 <0.5 <0.5 1 

Xylenes 0.5 <0.5 5 <0.5 <0.5 56 

Total BTEX 0.5 3 10 <0.5 <0.5 77 

Misc. Hydrocarbons 
(C4-12) 

1 5 13 <1 <1 380 

Total Petroleum 1 8 23 <1 <1 460 
Hydrocarbons as 
Gasoline 

MDL • Method Detection Limit? compounds below this level would not be detected. 
Results rounded to two significant figures. 

METHODS! Modified EPA 5030/8015/8020. 

8.2 



Environmental 
Laboratories® 
A division of Groundwater Technology. Inc 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

TEST RESULTS 

Page 2 of 2 

PROJECT MGR: Tom Fox 
PROJECT #1236-799-5069-4 
LOCATION: Farmington, NM 

(ppb) 

I MDL I LAB « I 11060 I 11061 l l l l 
COMPOUNDS I 11.D.* I TH-14 I TH-15 I I I I 

Benzene 0.5 2 70 

Ethylbenzene 0.5 2 13 

Toluene 0.5 1 6 

Xylenes 0.5 8 70 

Total BTEX 0.5 13 160 

Misc.Hydrocarbons 
(C4-C12) 

1 25 6600 

Total Petroleum 1 38 6800 
Hydrocarbons as 
Gasoline 

Results rounded to two significant figures. 
MDL » Method Detection Limit 1 compound below this level would not be detected. 
METHODS: Modified EPA 5030/6015/8020. 

8.3 



Environmental 
Laboratories® 
A division of Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

12-22-87 MH 

PROJECT MGRi 

Page 1 of 2 

Tom Fox 
Groundwater Technology,Inc. 
6879 S. Emporia, #4 
Englewood, CO 60112 

PROJECT tt!230-799-5009-5 
LOCATIONi Farmington, NM 
SAMPLEDi 12-11/15/87 BYi M. wood 
RECEIVED! 12-18-87 BYi K. Biava 
ANALYZED! 12-21-67 : BYi E. Popek 
MATRIX! 

TEST RESULTS (ppb) 

COMPOUND 
1 MDL 
1 

ILAB « 
II.D.tt 

1 11072 1 
1 TH-8 1 

11073 1 
TH-9 1 

11074 1 
TH-ll 1 

11075 
TH-12 

Bromod i ch1orornet hane 0.5 <0.5 (0.5 (0.5 (0.5 
Bromoform 0.5 (0.5 <0.5 (0.5 (0.5 
Bromomethane 0.5 <0.5 (0.5 (0.5 (0.5 
Carbon tetrachloride 0.5 <0.5 (0.5 (0.5 (0.5 
Chlorobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
Chloroethane 0.5 20 (0.5 (0.5 (0.5 
2-Chloroethylvinyl ether 1.0 U.0 (1.0 (1.0 (1.0 
Chloroform 2.0 <2.0 (2.0 (2.0 (2.0 
Chloromethane 0.5 <0.5 (0.5 (0.5 (0.5 
Di bromoch1oromethane 0.5 (0.5 (0.5 (0.5 (0.5 
1,2-D i ch1orobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
1,3-Dichlorobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
1,4-Dichlorobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
1,1-Dichloroethane 0.5 12 (0.5 (0.5 (0.5 
1,2-Dichloroethane 0.5 (0.5 (0.5 (0.5 (0.5 
1,1-Dichloroethene 0.2 (0.2 (0.2 (0.2 6.0 
trans-1,2-Dichloroethene 2.0 <2.0 (2.0 (2.0 (2.0 
1,2-D i ch1oropropane 0.5 <0.5 (0.5 (0.5 (0.5 
c i s-1,3-D i ch1oropropene 0.5 (0.5 (0.5 (0.5 (0.5 
trans-1,3-Dichloropropene 0.5 (0.5 (0.5 (0.5 (0.5 
Methylene chloride 2.0 7.0 7.0 6 28 
1,1,2,2-Tetrachloroethar.e 0.5 (0.5 (0.5 (0.5 (0.5 
Tot rachi oroet hene 0.5 (0.5 (0.5 (0.5 1.0 
1,1,1-Trichloroethane 0.5 1.0 (0.5 (0.5 (0.5 
1,1,2-Tr i ch1oroet hane 0.5 (0.5 (0.5 (0.5 (0.5 
Tr i ch1oroet hene 0.5 (0.5 (0.5 (0.5 (0.5 
Tr i ch1orof1uoromethane 0.5 <0.5 (0.5 (0.5 (0.5 
Vinyl Chloride 1.0 (1.0 (1.0 (1.0 (1.0 

MDL • Method Detection Limit. 
METHOD! EPA 8010. 
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ErrvirotYnentd 
LcDoratories®i 
A division of Groundwater Tachnotogy, Inc. 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

Page 2 of 2 

PROJECT MGRi Tom Fox 
PROJECR ID#: 236-799-5669-5 
LOCATIONi Farmington, NM 

TEST RESULTS (ppb) 

1 MDL ILAB • 1 11676 1 11077 1 11076 
COMPOUND 1 II.D.« 1 TH-13 1 TH-14 1 TH-15 

Bromod i ch1oromet hane 0.5 <0.5 <0.5 (0.5 
Bromoform 6.5 <0.5 <0.5 (0.5 
Bromomethane 6.5 <0.5 <0.5 (0.5 
Carbon tetrachloride 0.5 <0.5 (0.5 (0.5 
Chlorobenzene 0.5 <0.5 (0.5 (0.5 
Chloroethane 0.5 <0.5 (0.5 (0.5 
2-Chloroethylvinyl ether 1.0 <1.0 (1.0 (1.0 
Chloroform 2.0 <2.0 (2.0 (2.0 
Chloromethane 0.5 <0.5 (0.5 (0.5 
D i bromoch1oromet hane 0.5 <0.5 (0.5 (0.5 
1,2-Dichlorobenzene 0.5 (0.5 (0.5 (0.5 
1,3-D i ch1orobenzene 0.5 <0.5 (0.5 (0.5 
1,4-Dichlorobenzene 0.5 <0.5 (0.5 (0.5 
1,1-Dichloroethane 0.5 16 (0.5 8.0 
1,2-D i ch1oroet h ane 0.5 2.0 (0.5 54 
1,1-Dichloroethene 0.2 <0.2 (0.2 (0.2 
trans-1,2-Dichloroethene 2.0 23 (2.0 2.0 
1,2-D i ch1oropropane 0.5 <0.5 (0.5 (0.5 
c i s-1,3-D i ch1oropropene 0.5 <0.5 (0.5 (0.5 
t rans-1,3-D i ch1oropropene 0.5 <0.5 (0.5 (0.5 
Methylene chloride 2.0 31 10 10 
1,1,2,2-Tetrachloroethane 0.5 <0.5 (0.5 (0.5 
Tetrach1oroethene 0.5 12 (6.5 7.0 
1,1,1-Trichloroethane 0.5 9.0 (0.5 (0.5 
1,1,2-Trichloroethane 0.5 (0.5 (0.5 (0.5 
Trich1oroethene 0.5 7.0 (0.5 4.0 
Tr i ch1orof1uoromethane 0.5 <0.5 (0.5 (0.5 
Vinyl Chloride 1.0 (1.0 (1.0 (1.0 

MDL * Method Detection Limit. 
METHODt EPA 6010. 

SAFY KHALIFA, Ph.D., Director 
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Envirmmentd 
Laboratoriesu 
A division ol Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

1/87/88 rw 
PROJECT MGR: 

Page 1 of 3 

Tom Fox 
Groundwater Technology,Inc. 
6879 S. Emporia 
Englewood, CO 80112 

PROJECT #:230-799-5009-3 
LOCATION: Farmington, NM 
SAMPLED: 12/11-15/87 
RECEIVED: 12/18/87 
ANALYZED: 12/25/87 
MATRIX: Soil 

BY: M. Wood 
BY: K. Biava 
BY: L. Hinson 

R. Craven 

TEST RESULTS ppm (mg/kg) 

PARAMETER I MDL 
LAB » 

I I.D.« 
11062C I 
14-45 I 

11063C I 
8-30 I 

11064C I 
12-30 I 

U065C I 
11-30 I 

Total Petroleum 5 ( 5 ( 5 ( 5 ( 5 
Hydrocarbons as 
Diesel 

MDL • Method Detection Limit. 
METHOD: Modified 8270/3550. 
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aEir/ironmentd 
laboratories® 
A division of Groundwater Technology, Inc. 

Page 2 of 3 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415)685-7852 PROJECT MGR: Tom Fox 
(800) 544-3422 from inside California PROJECT «: 236-799-5669-3 
(800) 423-7143 from outside California LOCATION: Farmington, NM 

TEST RESULTS (ppm) 

LAB # I 11066C I 11667C I 11668C I 11669C I 
PARAMETER I MDL I I.D.# I 16-26 I 6-26 I 9-30 I 13-35 I 

Total Petroleum 5 1560 ( 5 ( 5 456 
Hydrocarbons as 
Diesel 

MDL • Method Detection Limit. 
METHOD: Modified 8270/3550. 

8.7 



Environmental 
Laboratoriesn 
A division of Groundwater Technology, Inc. 

Page 3 o f 3 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415)685-7852 PROJECT MGR: Tom Fox 
(800) 544-3422 from inside California PROJECT #: 236-799-5609-3 
(800) 423-7143 trom outside California LOCATION: Farmington, NM 

TEST RESULTS (ppm) 

LAB « I 11070C l l l l 
PARAMETER I MDL I I .D.# I 15-30 l l l l 

Total Petroleum 5 ( 5 
Hydrocarbons as 
Diesel 

MDL = Method Detection Limit. 
METHOD: Modified 6270/3550. 

JLdJ<<ZL„ 
SAFY KHALIFA7, Ph.D., Director 
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Environmental 
Laboratories 
A division ot Groundwater Technology, Inc 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

TEST RESULTS (ppb) 

Page 1 of 2 

12/36/87 rw 
PROJECT MGR: Tom Fox 

Groundwater Technology, Inc. 
6879 S. Emporia 
Englewood, CO 80112 

PROJECT #:230-799-5009-6 
LOCATION: Farmington, NM 
SAMPLED: 12/11-15/87 BY: M. Wood 
RECEIVED: 12/18/67 BY: K. Biava 
ANALYZED: 12/29/87 BY: L. Hinson 
MATRIX: Water R. Craven 

PARAMETER MDL 
LAB # I 11079 I 11080 I 11081 I 11082 I 

I I.D.# I TH-8 I TH-9 I TH-ll I TH-12 I 

Total Petroleum 250 < 250 < 250 < 250 < 250 
Hydrocarbons as 
Diesel 

MDL • Method Detection Limit. 
METHOD: Modified 625/3510. 
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aEirvironrnentd 
n Laboratories® 

A division of Groundwater Technology, Inc. 

Page 2 o f 2 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415)685-7852 PROJECT MGR: Tom Fox 
(800) 544-3422 from inside California PROJECT # : 230-799-5669-6 
(800) 423-7143 from outside California LOCATION: Farmington, NM 

TEST RESULTS (ppb) 

LAB # I 11083 I 11084 I 11065 I I 
PARAMETER I MDL I I.D.# I TH-13 I TH-14 I TH-15 I I 

Total Petroleum 250 < 250 < 250 < 256 
Hydrocarbons as 
Diesel 

MDL • Method Detection Limit. 
METHOD: Modified 625/3510. 

SAFY KHALIFA, Ph.D., Director 

8.10 



aEir/ircmiental 
n Laboratories® 

A division of Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane, Concord. CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

12-31-87 MH 

PROJECT MGR! 

Page 1 of 2 

Tom Fox 
Groundwater Technology,Inc. 
6879 S. Emporia, #4 
Englewood, CO 86112 

PROJECT #1236-799-5069-7 
LOCATION: Farmington, NM 
SAMPLED: 12-11/15-67 
RECEIVED: 12-18-87 
ANALYZED: 12-30-87 
MATRIX: Water 

BY: M. Wood 
BY: K. Biava 
BYi C. Miller 

P. Voitoff 

TEST RESULTS 

PARAMETER MDL I 
LAB « I 11086 I 11087 I 11088 I 
I.D.# I TH-9 I TH-ll I TH-12 I 

PH 

Methyl Orange Alkalinity 
(mg CaC03/L) 

Calcium Hardness 
(mg CaC03/L) 

TDS 
(mg/L) 

10 

10 

7.5 

184 

1750 

5610 

7.4 

202 

1200 

2670 

7.5 

194 

1350 

3040 

MDL = Method Detection Limit. 
METHODS: pH by Standard Method 423, Ion Specific Electrode 

Alkalinity by Standard Method 403 (Total Alkalinity calculations) 
TDS by Standard Method 209B. 
Calcium Hardness by Standard Method 314A, RCRA 6010. 

8.11 



ErTvironmentd 
Laborator'ies® 
A division of Groundwater Technology, Inc. 

Page 2 of 2 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415)685-7852 PROJECT MGR: Tom Fox 
(800) 544-3422 from inside California PROJECT «: 236-799-5609-7 
(800) 423-7143 from outside California LOCATION: Farmington, NM 

TEST RESULTS 

PARAMETER MDL 
LAB tt 
I.D.tt 

11669 
TH-13 

11090 
TH-14 

pH 7.0 7.7 

Methyl Orange Alkalinity 10 300 137 
(mg CaC03/L) 

Calcium Hardness 1 600 1200 
(mg CaC03/L) 

TDS 10 4560 4030 
(mg/L) 

MDL • Method Detection Limit. 
METHODS: pH by Standard Method 423, Ion Specific Electrode 

Alkalinity by Standard Method 403 (Total Alkalinity calculations) 
TDS by Standard Method 209B 
Calcium Hardness by Standard Method 314A, RCRA 6O10 

SAFY KHALIFA, 'Ph. D.,"'Director 

8.12 



Er(v'rc)niTrenTd 
Laboratories® 
A division of Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

Page 1 of 2 
1/64/88 rw 
PROJECT MGR: Tom Fox 

Groundwater Technology,Inc. 
6879 S. Emporia, #4 
Englewood, CO A6112 

PROJECT «i236- 799-5009-2 
LOCATION* Farmington, NM 
SAMPLED: 12/11-14/67 BY* M. Wood 

TEST RESULTS (mg/kg 

RECEIVED: 
ANALYZED» 
MATRIX I 

• ppm) 

12-18-87 
12-23-87 
Soil 

BYi 
BYi 

K. Biava 
K. Patton 

1 
COMPOUNDS 1 

MDL ILAB « 
II.D.tt 

1 U062B 
1 14-45 

1 11663B 
1 6-30 

11064B 
12-30 

1 U065B 1 
1 11-30 1 

11066B 
16-20 

Benzene 0.5 ( 0.5 ( 0.5 ( 0.5 ( 0.5 ( 0.5 

Ethylbenzene 0.5 ( 0.5 ( 0.5 < 0.5 ( 0.5 ( 0.5 

Toluene 0.5 ( 0.5 ( 0.5 ( 0.5 ( 0.5 1 

Xylenes 0.5 ( 0.5 ( 0.5 ( 0.5 ( 0.5 3 

Total BTEX 0.5 ( 0.5 ( 0.5 ( 0.5 ( 0.5 4 

Misc. Hydrocarbons 
(C4-12) 

1.0 4 4 ( 1.0 ( 1.0 366 

Total Petroleum 1.0 4 4 ( 1.0 ( 1.0 370 
Hydrocarbons as 
Gasoline 

MDL • Method Detection Limit! compounds below this level would not be detected. 
Results rounded to two significant figures. 

METHODSi Modified EPA Methods 5030/8015/8620. 

8.13 



Enviromientd 
Laboratories® 
A division of Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

TEST RESULTS 

Page 2 of 2 

PROJECT MGR: Tom Fox 
PROJECT #1230-799-5009-2 
LOCATION: Farmington, NM 

(mg/kg • ppm) 

1 
COMPOUNDS 1 

MDL ILAB # 
II.D.# 

1 11067B 
1 6-20 

1 U066B 
1 9-36 

1 U069B 
1 13-35 

1 11070B 1 
1 15-30 1 

Benzene 0.5 ( 0.5 ( 0.5 ( 0.5 ( 0.5 

Ethylbenzene 0.5 ( 0.5 ( 0.5 2 ( 0.5 

Toluene 0.5 ( 0.5 ( 0.5 ( 0.5 ( 0.5 

Xylenes 0.5 < 0.5 (0.5 15 ( 0.5 

Total BTEX 0.5 < 0.5 ( 0.5 17 ( 0.5 

Misc.Hydrocarbons 
(C4-C12) 

1.0 ( 1.0 ( 1.0 410 ( 1.0 

Total Petroleum 1.0 < 1.0 ( 1.0 430 ( 1.0 
Hydrocarbons as 
Gasoline 

Results rounded to two significant figures. 
MDL • Method Detection Limit I compound below this level would not be detected. 
METHODS: Modified EPA Methods 5030/8020/8015. 

SAFY KHALIFA, Ph/D., Director 

8.14 
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SAN JUAN RIVER BASIN 351 

09335500 SAN JUAN RIVER NEAR ARCHULETA, NM 

LOCATION.—Lat 36*48'05", long 107*41'51", l n N sac.20, T.30 N. , R.8 tf., San Juan County, Hydrologic Unit 1*080101, 
on l e f t bank 0.5 a l upatraaa f r o a Cobarnador Canyon, 0.8 a l northaaat of A r c h u l e t a , 7.2 a l downstreaa f r o a 
Navajo Oaa, and ac a l i a 291.4. 

DRAINAGE AREA. — 3 ,260 a l 2 , a p p r o x i a a t e l y . 

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.—Seceaber 1954 t o c u r r e n t year. 

REVISES RECORDS.—The annual r u n o f f f o r the 1958 water year aa published l o t a b l e 2, VSP 1733, l a 453,000 a c r e - f t . 
The correct value l s 1,455,000 a c r e - f t . 

GAGE•—Vater-ttage r e c o r d e r . E l e v a t i o n of gage la 5,$53 f t above N a t i o n a l Geodetic V e r t i c a l Datua of 1929, f r o a 
r i v e r - p r o f l i e survey. P r i o r to Dec. 29, 1959, at s i t e 5.0 a l upstreaa ac e l e v a t i o n 55 f t higher. Dec. 29, 1959 
to Nov. 15, 1964, at a l t e 0.4 a l upstreaa at e l e v a t i o n 5 f t higher. P r i o r t o Nov. 28, 1966, at e l e v a t i o n 2.0 f t 
higher. 

REMARKS.—No as t l a a t e d d a l l y discharges. Water-discharge records good. Plow c o a p l e t e l y r e g u l a t e d by Navajo 
Reservoir ( s t a t i o n 09355100} 7 a l upstreaa except f o r a l n o r I n f l o w f r o a 30 a l * I n t e r v e n i n g drainage area. 
Htghwater dive r s i o n s through Azotea t u n n e l ( s t a t i o n 08284160) I n t o Rio Grande Basin began l n March 1971. 
Diversions f o r I r r i g a t i o n of about 47,000 acres upstreaa from s t a t i o n . Releases f r o a Navajo Reservoir, 
beginning In January 1976, f o r use on Navajo Indian I r r i g a t i o n P r o j e c t bypass gage I n t u n n e l on l e f t bank. See 
t a b u l a t i o n below f o r monthly and annual releases as provided by U.S. Bureau of Reclamation. 

AVERAGE DISCHARGE.—7 years (water years 1956-62), 1,304 f t 3 / s , 944,700 a c r e - f t / y r , p r i o r t o closure of Navajo Daa. 
23 years (water years 1963-83), 1,180 f t 3 / s , 854,900 a c r e - f t / y r , since closure of Navajo Daa. 

EXTREMES POR PERIOD OP RECORD.—Maximum discharge, 18,900 f t 3 / s , J u l y 27, 1957, gage h e i g h t , 11.00 f t , s i t e and 
datua than in use; alnlmum determined, 8 f t /s, Feb. 28, 1963. Maximum discharge since c o n s t r u c t i o n of Navajo 
Oaa i n 1962, 6,500 f t 3 / s , June 20, 1965, gage height, 4.57 f t . 

EXTREMES POR CURRENT YEAR.—Maximum d a l l y discharge, 5,120 f t 3 / s , May 23, 30; minimum d a l l y , 536 f t 3 / s , Oct. 30. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1984 TO SEPTEMBER 1985 
MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JON JUL AUG SEP 

1 1120 1410 1800 1830 2150 1240 3190 4420 4590 3410 1590 1500 
2 1120 1420 1800 1830 2150 1370 3200 4800 4600 2560 1590 1500 
3 1130 1420 1800 1830 2150 1370 3210 4870 4610 2010 1590 1500 
4 1120 1420 1800 1830 2160 1690 3400 4860 4600 2120 1590 1500 
5 1120 1430 1810 1830 2310 2270 3650 4860 4620 2010 1240 1490 

6 1120 1430 1810 1830 2500 2380 3660 4870 4640 1770 707 1490 
7 1120 1430 1810 1460 2500 2400 3630 4880 4660 1780 781 1480 
8 1120 1430 1810 951 2500 2400 3630 4860 4700 1780 773 1480 
9 1250 1*20 1810 950 2500 2400 3640 4870 4700 1790 779 1480 

10 1460 1420 1820 946 2520 2410 3640 4880 4700 1790 778 1480 

11 1530 1420 1830 950 2560 2410 3630 4880 4 720 1800 775 1500 
12 1540 1430 1830 950 2640 2420 3620 4880 4750 1800 776 1480 
13 1540 1470 1830 941 2640 2410 3620 4870 4750 1800 774 1470 
14 1540 1590 1830 1390 2640 2410 3620 4880 4 760 1810 776 1480 
15 1540 1690 1830 2130 2640 2430 3620 4880 4750 1810 777 • 1500 

16 1540 1760 1820 2140 2640 2420 3620 4960 4760 1800 778 1470 
17 1540 1780 1830 2140 2640 2430 3620 5100 4780 1800 781 1470 
18 1530 1780 1830 2140 2640 2750 3620 5090 4790 1800 7 80 1490 
19 1530 1780 1820 2140 2640 3220 3620 5090 *790 1810 1070 1*70 
20 1530 1780 1820 2140 2640 3200 3630 5090 4850 1800 1550 1480 

21 1530 1780 1810 2140 2420 3200 3650 5090 4900 1810 1500 1470 
22 1540 1780 1810 2140 1550 3200 3680 5100 4900 1760 1500 1480 
23 1540 1780 1810 2140 1080 3190 3840 5120 4910 1390 1500 1480 
24 1550 1800 1810 2150 1080 3180 3890 5110 4920 1590 1500 1470 
25 1550 1800 1810 2150 1080 3190 3900 5100 4920 1590 1500 1480 

26 1550 1800 1830 2170 1080 3200 3910 5100 4890 1580 1490 1470 
27 1550 1800 1840 2170 1080 3200 3880 5100 4860 1580 1500 1480 
28 1550 1800 1830 2170 1080 3200 3900 5100 4650 1590 1510 1480 
29 1210 1800 1830 2180 3190 4090 510O 3980 1580 1300 1480 
30 536 1800 1830 2170 3180 4310 5120 3800 1590 1500 1270 
31 856 1830 2170 3190 4900 1590 1500 

TOTAL 42002 48650 56380 56098 60210 81150 110120 153830 140850 56900 36755 44 2 70 
HE AH 1355 1622 1819 1810 2150 2618 3671 4962 4695 1835 1186 1476 
MAX 1550 1800 1840 21S0 2640 3220 4310 5120 4920 3*10 1590 1500 
MIN 536 1*10 1800 941 1080 1240 3190 4420 3800 1580 707 1270 
AC-PT 83310 96500 111800 111300 119400 161000 218400 305100 279*00 112900 72900 87810 

(r> 4250 0 0 0 0 3680 7930 15210 29220 32630 26**0 14990 

CAL TR 198* TOTAL 547878 MEAN 1497 MAX 2530 MIN 336 AC-FT 1087000 
WTR TR 1985 TOTAL 887215 MEAN 2431 MAX 3120 MIN 336 AC-FT 1760000 

( t ) DISCHARGE, IN ACRE-FT, THROUGH NAVAJO INDIAN IRRIGATION TUNNEL. 



352 SAN JUAN RIVER BASIN 

09355500 SAN JUAN RIVER NEAR ARCHULETA, NM — Continued 

UATER-QDALITT RECORDS 

PERIOD OP RECORD.—Water yeara 1955 to cu r r e n t year. 

CHEMICAL ANALYSES, WATER TEAR OCTOBER 1984 TO SEPTEMBER 1985 

SPE-
SPE- CIPIC 

STREAM- CIPIC CON- PH 
FLOW, CON DOC- PH LAB TEMPER TUR

INSTAN DUC TANCE (STAND (STAND ATURE , TEMPER BID
TIME TANEOUS TANCE LAB ARD ARD AIR ATURE ITY 

DATE (CPS ) (US/CM) (US/CM) UNITS) UNITS) (DEC C) (DEC C) (NTU) 
(00061) (00095) (90093) (00400) (00403) (00020) (00010) (00076 

NOV 
05. . . 1230 1430 250 267 8.3 8.5 18.5 9.0 4.7 

JAN 
08. . . 1300 907 235 258 7.9 8.3 6.0 5.0 9.0 
MAR 
04. . . 1430 1710 240 257 9.1 8.8 5.5 6.0 10 
APR 
29. . . 1300 3860 250 281 7.6 8.5 12.0 6.0 20 

JUL < 
15.. . 1145 1730 243 262 8.1 8.2 20.0 11.0 4.4 

SEP 
09. . . 1230 1500 240 257 7.8 8.3 27.0 11.0 3.6 

HARD MAGNE SODIUM POTAS BICAR
HARD NESS, CALCIUM SIUM, SODIUM, AD SIUM, BONATE 

OXYGEN, NESS NONCAR- DIS DIS DIS SORP DIS IT-FLD 
DIS (MG/L BONATE SOLVED SOLVED SOLVED TION SOLVED (MG/L 
SOLVED AS (MG/L (MG/L (MG/L (MG/L RATIO (MG/L AS 

DATE (MG/L) CAC03) CAC03) AS CA) AS MG) AS NA) AS K) HC03 ) 
(00300) (00900) (00902) (00915) (00925) (00930) (00931) (00935) (99440) 

NOV 
05. . . 11.8 100 22 30 6.4 12 .5 1.5 82 

JAN 
08. . . 10.0 98 21 29 6.1 13 . 6 1.9 93 

MAR 
04. . . 15.2 74 0 22 4.6 11 .6 1.4 59 

APR 
29. .. 10.8 110 28 31 7.0 15 .7 1.9 95 

JUL 
15. . . 12.0 97 16 28 6.6 13 .6 2.1 91 

SEP 
09. .. 12.2 93 20 27 6.1 12 .6 2.3 88 

ALKA SOLIDS, SOLIDS, 
CAR ALKA LINITY, CHLO FLUO SILICA, RESIDOE SUM OF 
BONATE LINITY CARBON SULFATE RIDE, RIDE, DIS AT ISO CONSTI
IT-FLD PIELD ATE DIS DIS DIS SOLVED DEC. C TUENTS , 
(MG/L (MG/L IT-PLD SOLVED SOLVED SOLVED (MG/L DIS DIS
AS AS (MG/L - (MG/L (MC/L (MG/L AS SOLVED SOLVED 

DATE C03) CACO 3) CAC03) AS S04) AS CL) AS F) SI02) (MG/L) (MG/L) 
(99445) (00410) (99430) (00945) (00940) (00950) (00955) (70300) (70301) 

NOV 
05. . . 7.0 79 79 47 2.1 .20 10 157 160 

JAN 
08. . . .000 76 76 47 2.0 .20 12 163 160 

MAR 
04. . . 21 83 83 47 2.2 .20 8.4 144 170 

APR 
29. .. .000 77 77 51 2.2 .20 11 158 170 

JUL 
15. . . 4.0 81 81 41 2.0 .20 11 157 160 

SEP 
09... .000 79 79 45 2.3 .10 10 158 150 



360 SAN JUAN RIVER BASIN 

09363000 SAN JUAN RIVER AT FARMINGTON, NM 

LOCATION.—Lat 36"43'22 - , long 108*13'30", ln NWlSEk s e c . 1 7 , T.29 N. , R.13 W. , San Juan County, Hydrologic Unit 
14080103, on l e f t bank. 360 f t downstream froa highway bridge on State Highway 371 ln Fara lngton , 4,000 f t 
downatreaa froa Anlaas River , 2.3 a l upstreaa froa La P l a t a River , and at B i l e 251.4. 

DRAINAGE AREA. — 7,240 a l 2 , approxiaately. 

VATER—DISCBARCE RECORDS 

PERIOD OF RECORD.--June to December 1904, January 1905 to September 1906 (gaga heights and discharge measurements 
o n l y ) , September 1912 to current year. Monthly discharge only for soaa per iods , published i n WSP 1313. 
Discharge records for January to Deceaber 1905, publlahed ln USP 175, arc unre l iab le and should not be uaed. 

REVISED RECORDS.—WSP 1119: Drainage area . WSP 1243: 1938. WSP 1313: 1905, 1914. See also PERIOD OF RECORD. 

See WSP GAGE.—Water-stage recorder . Datua of gage l a 5,230.37 f c above National Geodetic V e r t i c a l Datum of 1929 
1313 or 1733 for h i s t o r y of changes pr ior to Nov. 19, 1933. 

REMARKS.—Estlaated d a l l y discharges: Aug. 12-14. Water-discharge records good. Since Juna 1962 flow la p a r t l y 
contro l l ed by operation of Navajo Reservoir ( s ta t ion 09355100) 50 a l u p s t r e a a . Diversions upstreaa froa s t a t i o n 
for i r r i g a t i o n of about 86,000 acres , 4,000 of which l s i r r l g s t e d by F s r a e r s Mutual ditch which diverts f roa 
Anlaas River and bypasses this s ta t ion; ditch flow not Included in record . At t l a e i this d i tch aay be supplied 
par t ly or ent ire ly by diversion froa Sao Juan River downatreaa froa t h i s s t a t i o n . Rational Weather Serv ice gage 
height telemeter at s t a t i o n . 

AVERAGE DISCHARGE.—73 years (water years 1913-85), 2,372 f t 3 / s , 1,719,000 a c r e - f t / y r , unadjuated. 

EXTREMES FOR PERIOD OF RECORD.—Maximum discharge, about 68,000 
and datua then in use, froa rat ing curve extended above 37,000 

f t 3 / s , June 29, 1927, gage he ight , 10. 
0 f t 3 / s ; a l n i a u a , 1* f t 3 / s , Aug. 22, 1939. 

2 f t , s i t e 
939. 

Flood of Sept. 6, 1909, reached a stage EXTREMES OOTSIDE PERIOD OF RECORD.—Maximum f l o o d occurred Oct. 6, 1911. 
of about 12.3 f t , s i t e and datua i n use May to Septeaber 1906. 

EXTREMES FOR CURRENT Y EAR.—Peak discharges greater than base discharge of 8,000 f t 3 / s and aaxlaua ( * ) : 

May 5 
May 29 

1715 
1845 

Discharge 
( f t 3 / s ) 

9,570 
9,880 

Gage height 
( f t ) 

6.37 
6.50 

Date 

June 10 

Tlaa 

0200 

Discharge 
( f t 3 / a ) 

Cage height 
( f t ) 

•7.61 

Mlnlmua discharge, 757 f t I t , Aug. 19. 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER TEAR OCTOBER 1984 TO SEPTEMBER 1985 
MEAN VALUES 

DAT OCT NOV DEC JAN FEB MAS APR MAT JUN JUL AUG SE? 

1 1310 1940 2180 2200 2430 1630 3760 6070 8110 5480 2270 1570 
2 1400 2010 2180 2150 2370 1910 3760 6890 7660 4570 2310 1590 
3 1720 2010 2200 2090 2440 1940 3840 7240 8060 3910 2410 1610 
4 1930 2020 2190 2100 2500 1930 4080 8140 8320 3930 2260 1690 
5 1890 2000 2210 2110 2500 2520 4730 9130 8220 3870 2040 1720 

6 1910 2000 2220 2120 2770 2650 4820 9350 8760 3490 1170 1760 
7 1870 1990 2200 2100 2770 2670 5100 9260 9780 3360 1040 1830 
8 1780 1970 2200 1390 2780 2670 5350 9260 11100 3200 941 1870 
9 1 790 1990 2240 1320 2810 2690 5490 9350 11800 3060 900 1930 

10 1970 1980 2220 1290 2840 2910 5500 9260 12100 3080 900 1920 

11 2090 1970 2230 1250 2820 3730 5700 8940 11500 3050 905 2*10 
12 2150 19 60 2270 1230 2870 4410 5800 8020 10900 3040 1030 2820 
13 2150 1940 2300 1220 2870 4240 6070 7390 10400 2970 1030 2620 
14 2150 2040 2270 1230 2880 3370 6320 6980 10200 3040 1010 2420 
15 2190 2140 2290 2330 2880 3250 6540 6670 9940 2970 889 2300 

16 2160 2170 2240 2450 2920 3360 6870 6630 10000 2880 895 25*0 
17 2310 2160 2210 2440 3190 3430 6860 6950 9830 2750 838 2770 
18 2 360 2200 2200 2450 3610 3380 6830 6990 9270 2750 798 2740 
19 2270 2180 2200 2500 3610 3900 6910 7060 8970 3080 776 3180 
20 2190 2170 2190 2510 3370 4260 6260 7080 8750 3020 1400 3630 

21 2170 2160 2180 2530 3350 4100 5790 6930 8660 2910 1410 3210 
22 2190 2160 2160 2530 2670 3860 5600 6860 8700 2870 1410 3000 
23 2150 2160 2140 2590 1880 3750 5380 6770 B450 3260 1370 2920 
24 2210 2200 2140 2590 1760 3680 5240 6980 8090 2610 1370 2800 
23 2150 2220 2130 2570 1640 3730 5190 7430 8000 2420 1390 2620 

26 2100 2190 2140 2560 1550 3790 5190 7920 8000 2350 1470 2440 
27 2070 2170 2180 2550 1540 3830 5260 8590 7220 2280 1460 2320 
28 2080 2150 2540 2550 1580 3850 5900 9140 6870 2210 1520 2240 
29 2060 2170 2590 2540 3910 6640 9480 6210 2410 1480 2210 
30 1180 2200 2390 2510 3850 6000 9510 5730 2850 1480 2220 
31 1050 2270 2470 3790 9120 2380 1530 

TOTAL 61000 62620 69300 66470 73400 103010 166780 243390 269600 96050 41702 7 0900 
MEAN 1968 2087 2235 2144 2621 3323 5559 7916 8987 3098 13*5 2363 
MAX 2360 2220 2590 2590 3610 4410 6910 9510 12100 5480 2*10 3630 
MIN 1030 1940 2130 1220 1540 1630 3760 6070 5730 2210 776 1570 
AC-FT 121000 124200 137500 131800 145600 204300 330800 486700 534800 190500 82720 140600 

CAL TR 1984 TOTAL 914670 MEAN 2499 MAX 8980 MIN 1050 AC-FT 1814000 
WTR TR 1985 TOTAL 1326222 MEAN 3633 MAX 12100 MIR 776 AC-FT 2631000 



SUMMARY OF TRANSMISSIVITIES (T) 
AND STORATIVITIES (S) 

GIANT BLOOMFIELD REFINERY 

DIESEL SPILL AREA 

GBR 14 
GBR 15 
GBR 25 
GBR 27 

T(qpd/ft) 

792 9 - 1 oo NA 
128 H*«+. 0.0045 
387 I8r3 0.00016 
126 i-o-n. NA 

( w 

"TV 
1 r>\ 

Or 

0 -v 

SOUTHERN REFINERY AREA 

GBR 8 
GBR 29 

2340 
1040 

0.051 
NA 

NA * Not Applicable 
(S cannot be estimated at pumped wells due to borehole storage 
effects) 

W A 

'-6-vv 

54 



GIANT INDUSTRIES BLOOMFIELD REFINERY 
CHRONOLOGY OF STATIC WATER LEVELS AND PETROLEUM THICKNESS IN FEET 

WELL NUMBER 
GBR-05 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5361.90 0.17 5362.04 
12/06/38 5361.16 0.00 5361.16 

WELL NUMBER 
GBR-06 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5356.62 
5356.88 

0,08 
0,11 

5356.68 
5556.97 

WELL NUMBER 
GBH-07 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5361,85 0,00 5361,85 
12/06/88 5361.80 0,00 5361.80 

WELL NUMBER 
GBR-08 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS 
ELEVATION 

11/09/88 5347.91 0.00 5347.91 
12/06/88 5348,05 0.28 

WELL NUMBER 
GBR-09 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5342.29 0.00 5342,29 
12/06/88 5342.61 0.00 



WELL NUMBER 
GBR-10 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5345.2? 
5345.41 

3.04 
3.02 

5347.73 
5347.83 

WELL NUMBER 
GBR-11 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5346.43 
5346.68 

2.38 
2.37 

5348,33 
5348,58 

WELL NUMBER 
GBR-13 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5352.64 
5352.84 

0.28 
0.25 

5352.86 
5353.04 

WELL NUMBER 
GBR-15 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5364.91 
5367.38 

0.00 
0.00 

5364.91 
5367.38 

WELL NUMBER 
GBR-17 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5370.19 
5370.44 

0.00 
0.00 

5370.19 
5370,44 



WELL NUMBER 
GBR-18 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5407.85 0.00 5407.85 
12/06/88 5407.73 0.00 5407.73 

WELL NUMBER 
GBR-19 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVAT TO'' 

11/09/38 5355.52 0,00 5355.52 

WELL NUMBER 
GBR-20 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED W-TER 
ELE VAT 10--

11/09/88 5353.21 0.96 5353,91 
12/06/88 5353.63 0.73 5354.21 

WELL NUMBER 
GBR-21D 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED U:--.TER 
ELEVATID-

11/09/88 5368.67 0.00 5368.67 
12/06/88 5369.75 0.00 5369.75 

WELL NUMBER 
GBR-21S 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED W-.TER 
ELEVATIO.'-

11/09/88 
12/06/88 

5380.49 
5380.99 

0.19 
0,13 

5380.64 
5381.09 



WELL NUMBER 
GBR-22 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5362.91 0.43 5363.26 
12/06/88 5361.76 0.19 5361,91 

WELL NUMBER 
GBR-23 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5381.37 
5381,89 

0.00 
0,00 

5381.37 
5381.89 

WELL NUMBER 
GBR-24D 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5370.06 
5367.26 

0,00 
0.00 

5370.06 
5367.26 

WELL. NUMBER 
GBR-24S 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5373.69 
5373.86 

0.00 
0.00 

5373.69 
5373.86 

WELL NUMBER 
GBR-25 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5359.47 
5369,89 

0.00 
0,00 

5359,47 
5369.89 



WELL NUMBER 
GBR-26 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5364.31 0.00 5364,31 
12/06/88 5365.02 0.00 5365,02 

WELL NUMBER 
GBR-30 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5364.15 0.10 5364.23 
12/06/88 5365.46 0,00 5365.46 

WELL NUMBER 
GBR-31 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5361.86 0.00 5361,86 
12/06/88 5362.18 0.00 5362.18 

WELL NUMBER 
GBR-32 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5382.00 
5381.90 

0,00 
0,00 

5382 
5381, 

00 
90 

WELL NUMBER 
G3R-33 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5362.28 
5360.57 

0.00 
0,00 

5362.28 
5360,57 



WELL NUMBER 
GBR-34 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5361.34 0,00 5361.34 
12/06/88 5360.61 0,00 5360,61 

WELL NUMBER 
GBR-35 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5359,10 0,00 5359,10 
12/06/88 5359,98 0.00 5359,98 

WELL NUMBER 
G3R-39 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5364.36 0.00 5364.36 
12/06/88 5365,07 0.00 5365.07 

WELL NUMBER 
GBR-40 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5368,57 0.00 5368,57 
12/06/88 5368.78 0.00 5368,78 

WELL NUMBER 
GBR-41 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5366.61 0.00 5366,61 
12/06/88 5366.67 0.00 5366.67 



WELL NUMBER 
GBR-48 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5382.90 0.00 5382.90 
12/06/88 5382.81 0.00 5382.81 

WELL NUMBER 
GBR-50 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5384.16 0,00 5384.16 
12/06/88 5384.03 0,00 5384.03 

WELL NUMBER 
GRW-01 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5336.05 0.00 5336,05 
12/06/88 5353.55 0.00 • 5353.55 

WELL NUMBER 
GRW-02 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5342.74 COO 5342.74 
12/06/88 5347.82 0.00 5347.82 

WELL NUMBER 
GRW-03 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5344.49 
5336.59 

2.19 
1 .23 

5346.24 
5337.57 



WELL NUMBER 
GRW-04 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5338.02 0.00 5338,02 
12/06/88 5346.52 0.02 5346.54 

WELL NUMBER 
GRW-05 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5348,44 0,00 5348.44 
12/06/88 5348.83 0.00 5348.83 

WELL NUMBER 
GRW-06 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5345,44 0.00 5345.44 
12/06/88 5347.67 0,00 5347,67 

WELL. NUMBER 
GRW-07 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5350.76 0.00 5350.76 
12/06/88 5351.02 0.00 5351.02 

WELL NUMBER 
GRW-08 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 5351.41 0.00 5351,41 
12/06/88 5351.41 0,00 5351,41 



WELL NUMBER 
GRU-10 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/68 
12/06/88 

5353.02 
5354.30 

3.82 
0.00 

5356.07 
5354,30 

WELL NUMBER 
GRU-11 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5359.85 
5378.96 

0.00 
0.00 

5359,85 
5378.96 

WELL. NUMBER 
GRU-12 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5362.74 
5363.78 

0.00 
0.00 

5362.74 
5363.78 

WELL NUMBER 
GRW-13 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
ELEVATION 

11/09/88 
12/06/88 

5355.27 
5363,93 

0.00 
0,00 5363.93 
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ndom Tnput I Ec! i t 
t va ! ues i n work sh 

X t e na I I n 3 e r t 0e 7 e t e CoP y Mo ve Forma t T i• a i'i 5 f o 

2 1 6 ? 9 , 9 8 
3 16 3 7.80 
4 14 8 6,73 

6 14 5 8.56 
7 1 4 4 7 ,98 
8 1 4 8 5.23 
9 1 3 8 2,0 0 
10 14 1 1 , 3 8 
11 15 2 8,06 
1 2 13 2 1,5 3 
1 3 16 0 1.00 
1 4 1 4 9 2 ,75 
15 14 5 8.80 
1 6 15 6 3 0 6 
17 14 47.00 
13 i 4 7 6 ,. 2 9 

1 6 1 4 2 1 , 8 9 
2 0 1 4 3 3 .8 8 
2 1 14 19. 1 8 
2 2 1 5 5 0, 0 3 

[ Random I n p u t j E d i t 
8 d I t v a 1 u e s i n w o r k s h 

248 . 00 
2 3 5,41 
2 4- 1 , 5 5 
15 0.28 
15 5,35 
15 7,79 
16 0.4 2 
2 5 5,10 
9 7 7.84 
9 4 4,47 

2 0 2 1 ,64 
4 3 8 , 6 0 
2 5 4,86 
9 4 5.7 8 
7 5 1 ,42 

1 0 1 4 , 3 4 
1 0 8 3 , 9 8 
8 5 3.81 
94 9 , 9 7 
9 3 7 , 4 1 
8 6 8 . 8 8 
1 3 4 , 6 1 

5 5,79 
6 1,57 
4 7,2 2 
4 6.8 6 
4 6 , 0 0 
4- 8.20 
5 1 ,26 
5 5,45 
6 0,92 
i 0 1 , 7 3 

5 3,69 
6 7,39 
8 1,2 3 
8 0 . 1 6 
6 8,6 5 
6 7,73 

7 9,21 
6 0.32 
4 5,9? 

P 

8 P 

10 P 
1 1 P 
13 P 

X f T : r t De Pete Copy Move 

2&?P) 
2 ? / i 1 
2 8 / 1 2 ( f ) 
29/3 p 

'mat T r a n s t o r m 

9") 

:> 1, 

3 4 

J 8 

1 3 8 2.06 
1 3 5 0,8 5 

1 4 4 7 , 1 5 
13 7 7,90 
14 19.5 3 
16 8 8,25 
14 0 4,59 
17 13,64 
1 6 9 4,52 
15 9 8,80 
1 4. 7 2,88 
14 0 2-5 9 

1 0 1 4- . 8 4 
7 9 4 . 1 5 
6 8 9.08 
6 9 4 , 2 4 
8 4 4 . 1 6 
5 8 8,79 
16 7,88 
1 14,02 
9 4 0,69 
5 8 4.07 
4 5 5,92 
9 9.5 4 
13 6.3 2 
2 2 5,8 0 

6 3.00 

58,92 

5 7.4? 

5 6.1 4 
4 7,3 7 

6 2,9 0 
58,60 
7 5 . 1 9 
4 7 , 8 0 
4 7,4 0 
4 8 7 9 

10 (P) 
2 '! 
33 P 
3 4 V 
3 5 P 

3 6/ ; 0 P 

4 u 
4- 1 

4 2 / 2 
4 3 / 4 
4 4 / 6 

3 3 

4 i 



lorn] I n p u t 
c r e a t i n g 

0 u t p u t D u p l i c a t e G r i cl 8 i z e Method S e a r 
a g r i d wit!) the c u r r e n t s e t t i n g s 

c h L i rn i t s 

DATA MINIMUM DATA MAXIMUM 
13 2 1,53 00293 17 1 3,64 0 0 1 4- 6 

9 9 . 5 4 0 0 0 0 9 2 0 2 1,6 4 0 0 1 4- 8 
45 , 9 7 0 9 0 12 1 0 1,7 3 00 03 4 

data p o i n t 

;RTD MINIMUM 
1 3 0 0 
500 

GRID MAXIM I 

i t s 

i p i! t f i 1 Ss*?; \ Q & R'U 8 0 9 8 t D AT/ 
put f i l e : GB R U 6 0 9 8•GRD 
M: format ; Bi nary 

1 '! 

JM 

e arch M e t h od: N o r n i a' 
r* cl. l 

oc r o i n 
; r i d 6 i 
i i' i d 5 1 

ad ; U3 1^-rnrj,9 5 96 l 9 4 

i 0 f 1 2 , 2 k 4 8 9 6 

r-/) j f —I 

- M a i n 8 4 = ri t o re F 5 -~ D i r e c t o r y E s c = 3 a c k u p A r r o w keys- M o v 2 > :> c 

•64 

00 

o 



ndom] I n p u t Output D u p l i c a t e G r i d ; 
i n c r e a t i n g a g r i d w i t h the curpen 

DATA MINIMUM DATA MAXIMUM GRID 
13 2 1 .5300293 1 7 13 .6400 1*46 

99,5400009 202 1,6400 146 
4 5,9700012 101.7300034 

ze Method 
s e 11 i n g s 

i IN I'M UM 
1 3 0 0 
SOO 

.. data poi n t s ;«5̂ 6 
D i seard data : No 

1 i c a t e p o i n t s: Delete 
G r i d Method: I n v e r s e Distance 

\38 

I n p u t l U d A L ^ G B R 0 6 0 9 9 « D AJ 
u t p u t t i l e : G B R 0 6 0 9 8 . G R O 
P u t f o r m a t ; B i na r y 

r i d d i ng r o w 6 o f 5 0 

S e a r c h 11 m i t : 

G K I D M A X IM U M 
l 6 0 0 
I 1 0 0 

Search Method 
Searcl"i v,adi us 

He arest Po i nts 
X G. r i d 3 i z e 
V Grid Siie 

: hi 0 44lfo~5 9 6 1 2 4 

: 2 6 ( 1 2 ) 
; 5 0 ('1 2 . 2 4 4 8 9 8 

t o a b o r t . , , . 



•••Ml 



n c r 

I n P i! t 0 ii t P u t D u p 1 i c a t e G r i d S i z e H e t h o <. 
: a t i n cj a g r i d w i t h t h e c u r r e n t e e 1 1 i n g s 

a r c h L l mi t 

ATA M IN IMUM DATA MAXIMUM 
1 4 1 , 6 8 9 9 4 1 1 '? 1 3 , 6 4 0 0 l 4 6 

9 9 , 9 4 0 0 00 9 
4 4 , 0 9 0 00 0 2 

: 0 6 1 , 9 4 9 9 5 1 2 
1 0 8 . 3 9 9 9 9 8 5 

N o, data p oinx 

D u P 1 i c a t e u o i n t s i D e 1 e t e 
G r i d M e t h o c : I n v e r s e 0 i s t a n 

I ii p u t W t i h s * -GEAT^nSd / 8 , ,DAT 
0 li t p u t f i l e " " ' J B R U s T l 3 , G ~ 

G u t 'a u t t o r m a t ; E l i n a i • v 

M IN IMUM 
13 0 0 

5 00 

G R I D M A X I M U M 

1 6 0 0 
': 1 9 !") 

V; 9 8 1 

U p 



? Pandomj I n p u t Output D u p l i c a t e G r i d Size Method Search L i m i t s Begin 
Begin c r e a t i n g a g r i d w i t h the c u r r e n t s e t t i n g s 

DATA MINIMUM 
X 13 2 1,5300293 
Y 99.540000$ 
Z 4 5,9 700 0 1 2 

DATA MAXIMUM 
17 13,6400146 
2 0 2 1 ,840014 6 

1 0 1 .. 7 3 0 0 0 3 4 

GRID MINIMUM 
1 3 0 (3 
500 

!HID MAXIMUM 
16 0 0 
1 i 0 0 

No, data p o i n t s ; 3 6 
D i s c a r ci d a t a : N o 

D u p 1 i c a t e p o i n t s : D e 1 e t e 
G r i d Method: Inver s e D istance 

I n p u t f i l e : GBR06098.DAT 
0u tp ut f i l e : GB R 0 6 0 9 8,G RD 

Gu t p ut f orma t ; B i na ry 

Gr i clcii ng row ? of 5 0 

Search Method J Normal 
Sea r c hi R a ci i u s : 2 0 4 4 ., 659812 4 
1 e a r e s t Po i n t s: 10 

X Gr i d 3i ze: 28 (12) 
Y Gr i d Si ze: 5 0 ( 1 2.2 4 4 8 9 8 

••••mi 



Random] I n p u t Output D u p l i c a t e G r i d S i z e Method 
eg i n c r e a t i n g a g r i d w i t h t h e c u r r e n t s e t t i n g s 

Sea rch Li mi B e g i n 

DATA MINIMUM 
1321,530 0 293 

99,5400009 
4 5.9700012 

DATA MAXIMUM 
17 13.6400146 
2 0 2 1 ,64 00 1 4 6 
101 .7 3 0 0 0 34 

:ID MINIMUM 
1 3 0 0 
500 

GRID MAXIMUM 
1500 
1 1 0 0 

No. data p o i n t s ; 26 
Diseard d a t a : No 

D u p l i c a t e p o i n t s : D e ! e t e 
Gri d Method: I n v e r s e Distance 

I n p u t f i l e : GBRU6098.DAT 
Output f i l e : GBRU6098,GRD 

0utPut f o r m a t : Bi nary 

G r i d d i ng row 8 of 5 0 

Search Method ; Norma'i 
S e a r c h R a ci i u s i 2 0 4 4 . 0598 1 24 

Near1 e s t Poi n t s : 10 
X G r i d Size* 26 (12) 
Y G r i d S i z e : 50 ( 1 2 . 244093 

P r e s s Esc t o a b o r t 

o u i o o i o o i o y i o o i o m o 
->o O O O O O O O O O O O o - * 

m in 



* 

t Random] I n p u t Output D u p l i c a t e G r i d S i z e Method Search 
S p e c i f y search method used t o l o c a t e data p o i n t s 

L i m i t s Beg i n 

DATA MINIMUM 
11 4 1 , 68934 1 4 

9 9 , 5400009 
4 5,9700012 

N o « d a t a p o i n 
Di seard data ; 

D u p l i c a t e poi n t s : 
G r i d Method: 

DATA MAXIMUM 
17 1 3. 8400 1 46 
2 06 1 .94985 1 2 
1 0 1 ,7 3 00034 

GRID 

4 0 
No 
Delete 
I n v e r s e 

MINIMUM 
1 3 0 0 

80 

; R I D 

D i stance 

I n p u t f i 1 e^t?BR06u*?87D/ 
0utput f i l e t Q8R0809^:UF 11 p u t 

i u t p u t format B i n a r y 

MAXIMUM 
1300 
4 9 0 

Search Metho 
Search R a d i u 

N e a r e s t P o i n t s 
X Grid Size 
V G r i d S i z e 

( 1 0 , 2 0 4 0 3 1 6 
(10, 2584- 103 

F3 -Main F4 = 8 t o r e FG5 = Di r e c t o r y Esc*Backup "ow ke y s = Move poi n rer 





[Random] I n p u t Output D u p l i c a t e G r i d S i z e Method Search L i m i t s Begin 
S p e c i f y c o o r d i n a t e s of g r i d l i m i t s 

DATA MINIMUM 
X 114 1.68994 14 
Y 99.5400009 
2 4 5.9700012 

DATA MAXIMUM 
1 7 1 3. 6400146 
2061.94 99512 
1 0 1 . 7 3 00034 

GRID MINIMUM 
1300 

90 

GRID MAXIMUM 
17 00 
490 

No. data p o i n t s : ctf'O"^, 
Di scard d a t a : No 

D u p l i c a t e p o i n t s : Delet* 
G r i d Met hod S| 

I n p u t f i l e : 
Output f i l e : 

i u t p u t f o r m a t : 

GBR 0 6098.DAT 
GBR06098.GRD 
B i na r y 

S e a r c h Metho4|^ifSS?^MP 
S e a r c h Radi u s H ^ . O i j i / o 5 9 6 1 24 

N e a r e s t Poi n t f l lBHgi 
X G r i d Si ze : ^ M ^ ( 1 0 . 2584 1 03 ) 
Y G r i d S i z e : l | f | j H ( 1 0 . 2564 103) 

F 1 ~ H e l p F3=Ma in F 4 = 5 t o r e F 5 = D i r e c t o r y Esc = Backup A r r o w k e y s = Move p o i n t e r 
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[Random] I n p u t Output D u p l i c a t e G r i d S i z e Method Search 
Entei• , e d i t , and t r a n s f orm i r r e g u 1 ar"I y spaced XY2 data 

i m i t s B e g ~i n 

DATA MINIMUM 
114 1,8888414 

9 9 .540 00 09 
4 5,9700012 

DATA MAXIMUM 
1 7 13. 6400 146 
206 1, 9499512 
10 1 .7 3 00034 

GRID 

No, data poi n t s^j* 3 Q~] 
0 i scard data i No 

D u p l i c a t e p o i n t s ; Delete 
G r i d Method: I n v e r s e Distance 

I n p u t t i 1 e 
0 u t p u t f i 1 e 

i u t p u t format 

GBRU6098.DAT 
GBRU6093,GRD 
Bi nary 

MINIMUM 
13 00 

9 0 

GRID M A X I M U M 
180 0 
4 9 0 

S e a r c h M e t h o 
Search Radi us 

Nearest P o i n t s 
X Gi" i d Size 
Y Gr i d Si ze 

p¥orma; 
}»30"4 4 (05861,;^ 

( 1 0,20 4. 0818 ) 
(10,25 6 4 1 03 ) 

F 1 -He Ip f3»Mai n F4~3tore F5 = D i r e c t o r y Esc=Sackup Arrow keys-Move p o i n t e r 

f M a i n M e nu] GRID T 0 p0 S U R 5 VIE W PL0 T Q u i t 
Run the TOPO program ho c r e a t e a contour map from a g r i d f i l e 

F i l e s p e c t o pass t o program ( E n t e r i f none); 
/ C M D ~ TOP 0 OUT GBR U (5098 

SURFER Access System Ver s i o n 3.0 0 

C o p y r i g h t (C) Golden Software I n c , 1987 

co: ;r!-e 





[Random] I n p u t Output D u p l i c a t e G r i d S i z e Method Search L i m i t s Begin 
Begin c r e a t i n g a g r i d w i t h the c u r r e n t s e t t i n g s 

DATA MINIMUM 
X 
Y 

1 1 h 1 , 
99 
4 S . 

6 8 9 9 414 
54 0 0009 
9 7 0 0 0 12 

DATA MAXIMUM 
1 7 1 3 . 6400148 
2 06 1,94995 1 2 
10 1,7300034 

iRID MINIMUM 
1 3 0 0 

3 0 

GRID 

N o , d a t a p o i n t \ ; '3 o j 
Di scard d a t a : No 

Duplicate' p o i n t s " D e l e t e 
G r i d Method: I n v e r s e Distance 

I n p u t f i l e : GBRU6098.DAT 
0 u t p u t f i l e : GBRU8098,GRD 

Output f o r m a t : B i n a r y 

G r i d d i n g row 8 of 40 

MAXIMUM 
1 8 0 0 
4 90 

Search Metho 
3 e a r c h R a d i ̂ s. 

Nearest Point's 
X G r i d S i z s : 
V G r i d Size: 

5 0 (10,2040818) 
4 0 ( 1 0 , 2564 1 03 ) 

Pr e s s Esc t o abo r t , , , 

f M o d i f y S m o o ^ i ^ I - ^ A ^ ^ - ^ ^ ^ ^ ^ ] 
Smooth g r i d u s i ngts__icubic«sp.TTn* 

I n p u t f i l e : GBR U 8098 , GRD 
In p u t rows: 1-32767 

I n p u t columns: 1 - 3 2 7 8 7 

Output f i l e : GBRU60S8,GRD 
0 u t p u t f o m a t : Bi nary 

X expansion: 2 
Y e x p a n s i on: 2 

Sp1i n i ng row 3 7 of 4 0 

F'ress Esc t o a b o r t , 











[ M o d i f y Smooth,) 
3moot'i g r i d w i t h smoot hi ng mat r i x 

I n p u t g r i d f i l e f .GRD]J GBR0SQ98.GRD 
F i r s t r ow of i ii p u t g r i d ; 1 
Last row of i n p u t g r i d : 32767 

F i i" s t column of i n put g r i d : 1 
Last co 1 urnn of i nput g r i d ; 3 27 67 

0 ut p u t g r i d f i l e [ . G R D] : 0 U T.GRD 
Output format ( B i n a r y or A S C I I ) : B i n a r y 

M a t r i x method (Average or Weighted): Average 
Distance w e i g h t i n g power1: 2 
Weight of m a t r i x c e n t e r : 2 

Nurnber of rows on e i t her s i d e o f c e n t e r ; 2 
Number of columns on e i t h e r s i d e of center 1: 2 1 

F 1 ~He'i p F 3 "Mai n F4 -Store F 5 ~D i r e c t o r y Esc=6ackup Arrow keys-Move p o i n t e r 

[Random] I n p u t Output D u p l i c a t e G r i d S i z e Method Search L i m i t s Begin 
Enter * e d i t , and t r a n s f o r m i r r e g u 1 a r l y spaced XY2 data 

DATA MINIMUM 
X 1 3 21. 53 00293 
Y 9 8. 5 40 0009 
2 4 5.9700012 

DATA MAXIMUM 
17 13,8400146 
2 02 1 , 64 0 0 146 
1 0 1 ,7 3 0003 4 

GRID MINIMUM GRID MAX I 

m N o , data p o i ii t s : 38 
0 i s c a r d d a t a : No 

D up!i c ate poi n t s: Del e t e 
G r i d Method: 

Search Method: 
Search Radi us: 1 96 1 .68 7 7 1 8 1 

Nea r e s t Poi nts i 10 
X G r i d Size: 40 (12,3205 1 2 8 ) 
Y G r i d Size : 3 2 ( 12.903 2256 ) 

I n p u t f i l e : GBR06083,DAT 
Output f i l e : G6R06098.GRD 

Output f o r m a t : Bi nary 

Fl-Help F3-Main F4=Store F5™Directory Esc-Baekup Arrow keys=Move p o i n t e r 

j T0P0 1 I np u t L. e v e l Sca 1 e Con L i ne Ti 11 e Boi-ue r X Y L i ne G r i d Pos t 0ut p u t Eq u i P 
P l o t o r i g i n a l data p o i n t s on map 

I n p u t g r i d t i l e : OUT.GRD 
I n p u t g r i d s i z e " 32 x 4.0 

liininniiiniB^ 



X 1 3 0 0 
V 90 
2 47.2452 

M i n i m u in c o n t o u r : 
Max i mum contour *. 

C onto u r i n t e |-- val ; 

18 00 
4 90 

7 2.56 1 3 

45 
7 2 . 000001 1 
1 

8 1 =Help F2 = V'iew E3=Main F4-Store F5 = Di r e c t o r y 5sc-Backup Arrows = Movs p o i n t e 

[TOPO] I n p u t Level Scale ConLine T i t l e Border XYLine G r i d Post Output Equi 
P l o t o r i g i n a l data p o i n t s on map 

Post data poi n t s : Yes 
P o s t i i'. g f i 1 e [ , D AT ] : «efisFf 
X,Y, L a b e l , and Symbol columns (0 i f 
I n d u d e poi nts o u t s i d e g r i d : No 

none): 1,2,4,0 

Symbol code i f not i n f i l e : 41 
Centered symbol set [.SYMj: DEFAULT.SYM 

Centered symbol h e i g h t ; 0.1 
C e n t e r e d s y rn b o 1 a n g I e : 0 
Centered symbol col o r : 1 

Label format (Char,Fix,Exp, (Sen) : Character 
Number of decimal d i g i t s : 2 
Label symbol set [.SYM]: DEFAULT.SYM 

Label h e i g h t : 0.1 
Label a n g l e : 0 
Label c o l o r ; 1 

R e l a t i v e p o s i t i o n (Auto or X,Y): Automatic 

F1 -Help F2-View F3"Main F4 = Store F 5 = D i r e c t o r y Esc-Backup Arrows-Move p o i n t e 



•nummmfti in 
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U U l i l J 

P £ Z 1 

Input Output D u p l i c a t e Grid: 
o o r d i n ate s o f g r i cl 1 i m i t s 

Method L i in i t ; 

DATA MINIMUM DATA MAXIMUM 
13 2 1 .5300283 17 13,8400146 

9 9.54 000 09 2021.6400146 
4 5 , 9 ? 00 0 1 2 1 0 1. ? 3 0 8 0 3 4 

N < i t a poi nt 
D i s c a r d d a t a i No 

D i J P I i c a t e p o i n t s :. D c 1 e t ^ 
G r i d M e t h o d : I n v e r t 

I n p u t t i l e ; GGR0609 3 . D A T 
0 u t p u t f •: i e : G B fi 0 5 0 9 8 - C R D 

O u t p u t f o r m a t : B •> n a r v 

i s x a n c 

! 3R iD i i i i E i f i ^ i 

i e i p i'i a i ii F 4 3 1 o r e F 5 ••- 0 i r e o t o r y •• i'l CJ V 

T 0 P 0 j I n p u t L e v e l 3 c a I 
p e c 1 f y a ii i np u t g r i d f i 

: o i i 1. i n e T i t i e B o r c! e r X V L i 
t o c o n t o u r 

o; 

t n p u t g r i d f I I e ; G fi R 0 8 0 9 8 , G R f. 

Input g r i d ^ ^ £ ^ K M } 

GRID MINIMUM GRID MAXIMUM 
X 1 3 0 0 1 8 0 0 

9 0 5 0 0 
3 t 6 , 2 / 66 7 5,009? 

M i ri i iiium c ; o n t o u r : 4 8 , 0 0 0 6 0 0 7 
M a x i m u rn c o n t o u r : 7 4- , 0 8 0 0 0 1 1 

c o n t o u r i n t e r v a l : 2 

•• H e 1 p F 2 V i • M a i ii 5 D i i'- e c t o r y E s c • • B a o !< t! P 

••••Ml 





Random] I n p u t 
c i f y g r i d i n t 

) u t p u t D u p l i c a t e G r i d S i z e Method Search L i m i t s Begin 
;rpo'lation method 

DATA MINIMUM 
1141.6399414 

99 
45 . 

5400009 
97 00012 

DATA MAXIMUM 
1 7 1 3 . 6400 146 
206 1 . 9499512 
1 0 1 , 7 3 00034 

iRID 

No. data p o i n t s : 
D i s c a r d d a t a : 

D u p l i c a t e p o i n t s : 

I n p u t f i l e : 
Output f i l e : 

i u t p u t f o r m a t : 

GBR060 98.DAT 
GBR06098 .GRD 
B i n a r y 

MINIMUM 
1300 

90 

iRID MAXIMUM 
17 00 

490 

S e a r c h Me thod 
S e a r c h R a d i u s 

N e a r e s t P o i n t sl 
X Gr i d Si ze 
Y G r i cl S i z e 

1^2044 . 0596 1 24 

:'*'jliMs 1 0 . 2564 1 03 ) 
: ®PM(«.0. 2 5 84 103 ) 

F 1 -Help F3=*Mai n F4 = 3 t o r e F5=Di r e c t o r y Esc=Backup Arrow keys=Move p o i n t e r 

[TORO] I n p u t Level Scale ConLine T i t l e Border XYLine G r i d Post Output Equip 
P l o t o r i g i n a l data p o i n t s on map 

Post data p o i n t s : Yes 
Posting f i l e [.DAT]: GBR08098.DAT 
X,Y,Label, and Symbol columns (0 
Include points outside g r i d : No 

• 
Symbol code i f not i n f i l e : 41 
Centered symbol set [.SYM]: DEFAULT.SYM 

Centered symbol height: 0.1 
C e n t e r e d symbol angle: 0 
Centered symbol c o l o r : 1 

Label format (Char , Fix,Exp,Gen): C h a r a c t e r 
Number of decimal d i g i t s : 2 
Label symbol set [.SYM] : DEFAULT.SYM 

Label height: 0 . 1 
L a b el angle: 0 
Label color 1: 1 

Relative p o s i t i o n (Auto or1 X , Y) : Automat ic 

F 1 »Hel p F 2-View F 3-Ma i n F4 = Store F 5 - D i r e c t o r y Esc--Back up Arrows--Move p o i n t e r 

••mmi 





;' 2a ii ci oin 
E d i t v a 

3 
A 

1 0 

1 3 
1 4 
1 3 
1 6 
1 ? 
: 8 
1 9 
2 0 
2 1 

I ii p u t 
I u e s i 

A 
1 

il w 

0 8 3 , 
6 7 8 -
88 ? . 
4 8 6 , 
4 6 7 , 
4 5 3 , 
4 4 7 , 
46 5 , 
3 8 2 , 
4 1 1 , 
•i 4-1 
5 2 8 ., 
3 2 1 , 
6 8 1 , 
4 9 2 , 
4 8 2 , 
4 5 8 , 
5 6 3 , 
4 4 7 . 
4 4 7 , 
4 2 1 , 
4 8 3 , 

d 1 t 
i r k s 

1 8 
8 8 
3 0 
7 3 
5 8 
5 6 
9 8 
2 3 
0 0 
3 6 
6 9 
0 6 
5 3 
0 0 

8 6 
8 8 
0 0 
0 8 
89 
6 8 

X t e 
h e e t 

r ii a 1 I ii s e r t D e l e t e C op y M o v e F o r ma t T r a n 3 f o r m 
7 

2 4 8 
2 3 5 
2 4 1 
1 5 0 
1 5 5 
1 5 7 
1 0 0 
3 5 5 
9 7 7 
94 4 

1 24 0 
2 0 2 1 

4 3 8 
2 54 
34 3 
3 4 5 
7 5 1 

10 14 
1 0 8 3 
10 8 3 

94 9 
9 3 7 

, 0 0 
4 1 

, 55 
, 2 8 

i-

. 7 9 

. 4 2 
1 0 

, 8 4 
4 7 

, 1 9 
. 6 4. 
, 6 0 
8 6 

. 7 8 
7 8 

, 4 2 
. 3 4 
, 9 0 
9 6 
9 7 

6 3 , 4 

8 1 
4 7 
4 6 
4 8 . 
4. 8 
5 1 , 
5 4 
6 3 , 
6 8 

10 6 

8 0 
3 7 
6 1 
8 0 
7 2 
6 9 
6 2 
6 8 

6 5 
6 8 
6 4 
3 6 
00 
3 5 
6 2 
2 7 
3 0 
6 0 
8 3 
S3 
0 2 
4 4 
3 3 
2 6 
0 8 
6 5 

28 

7 
6 P 
9 
6 P 
i P 
3 P 

1 8 

1 D 

2 2 P 
2 3 

!4b 
4 8 

1 i 

VALUE ; 14 1 8 , 1 8 

2 4 
'7 5 
2 6 

7 

2: 8 
2 9 
3 8 
3 1 
3 2 
3 3 
3 4 

3 7 
3 3 
3 9 
4- il 
4. 1 
4 2 
h 3 

1 4 1 9 , 
1 5 5 0 
1 3 8 2 . 
13 5 0 . 
1 14 3 . 
1 3 8 2 
1 4 4 5 , 
1 4 4 7 . 
1 3 7 7, 
14 13 
1 6 8 8 , 
1 4 0 4 
1 7 1 3 
1 6 94 
1 5 9 8 
1 4 7 2 
1 4 0 2 

1 8 
0 3 
3 6 
8 5 
66 
6 4 
1 2 
1 5 
9 0 
5 3 
2 8 
5 9 
6 4 

,:. '••> 
3 6 
K 
5 9 

8 6 8 
1 3 4 

1 0 1 4 
7 94 

2 0 6 1 , 
6 3 3 
3 94 , 
64 4 
5 8 8 , 
1 6 7 
1 1 4. 
9 4 0 
5 34 
4 5 5 

99 
1 3 6 

3 6 
6 1 
8 4 
1 5 
9 5 
0 3 
2 4 
1 6 
7 6 
8 9 
0 2 
89 
0 7 
9 2 
5 4 
32 
80 

6 0 
4 4 
8 3 
5 9 
: ! i 

5 6 
!•:. c} 

5 7 
5 5 
4 4. 
5 0 
6 2 
69 
6 7 
4- 7 
4 7 
4 8 

1 3 
0 9 
0 9 
5 3 
5 2 
9 7 
59 
8 5 
2.4 
6 0 

'i> 

9 7 
4 5 
89 
7 5 
3 0 
6 4 

Press / for- command: 

2 3 / 1 2 
29/8 f 

3 8 
3 1 
J' Z 

3 3 P 
3 4 P 
3 5 P 

3 6 / 1 6 f 
3 7 / 5 
3 8 / i 

4 0 
4 1 

4 3 / 4 
4 4 / 8 

•mm HI 
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[Random] I n p u t Output D u p l i c a t e G r i d S i z e Method 
Begin c rea t i ng a gr i d w i t h the c u r r e n t s e t t i ng s 

Sea r c h L i ni i t s Beq i n 

DATA MINIMUM DATA MAXIMUM 
X 1 U 1 . 6 89 9 4- 1 4 17 13.6400148 
Y 99 . 5400009 206 1 .94995 12 
I 4 4,0900002 103,5999985 

No, ci a t a poi nt sgr • 3-
Di scar d cl a t a ; N o 

0 u p l i c a t e p o i n t s : Delete 
G r i d Method; I n v e r s e Distance 

I n p u t t i 1 e : f ^ B R 0 l ] 2 1 l 2 J ^ 
0 u t P u t f i 1 e : G B R0 517 3.G R D 

0u t P u t f o rm a t : B i n a r y 

Gri ddi ng row 3 of 50 

GRID MINIMUM 
1 3 0 0 
500 

GRID MAXIMUM 
1 6 0 0 
1 1 0 0 

le^lLW'l-cxrnia 1 t e a t en me11 
Sea r c li ft a d l u s ; 3 0 4- 4 , 8596 1 24 

N e a r e s t P o i n t s : 10 
X G r i cl S i z e : 26 ( 1 2 ) 
Y G r i d S i z e ; 5 8 ( 12 . 2 4 4 89: 

CAR zx/g j -pf ̂  
P r e s s 8sc t o a b o r t . . .. 



[Ra n domi I n put Out pu t D u p l i c a t e G r i d 5 i z e Method 
Begin c r e a t i n g a g r i d w i t h the c u r r e n t s e t t i n g s 

: a r c ii L i ni i t s B e g i n 

DATA MINIMUM DATA MAXIMUM GRID MINIMUM 
114 1,689 9 4 14 1713,6400146 1 300 

99,5400009 206 1,94995 12 500 
4 4.0900002 108,5999985 

N o , data p o i n t s «^22 
Diseard data ; No 

1 u p "I i c ate p o i n t s ; Delete 
Gr i d Method: I n v e r s e Distance "2 

I n p u t f i l e : ] m B J U S j J _ & J Q ^ 
Output t i 1 a: GBRUS 1 7 8 , GRD 

0 u t p u t f o r m a t ; B i n a r v 

i d i ng row 4 of 50 

ID MAXIMUM 
1 8 0 0 
1 1 0 0 

Search MethodJ?*rr 

r a r e s t Poi nts ;\QQ• 
X G r i d Size; 21 
Y G r1 d S i 7 e : 5 6 (12.24 4 6 9 8 ) 

n 

TV 

P r e s s E s c to a b o r t « , , 

'AW ' 

••••HIIII 



f Random] I n p u t Output Duplicate: G r i d S i z e Method 
Begin c r e a t i n g a g r 1 d wi t h the c u r r e n t se11i ngs 

> e a r c h L i m i t ? B e g i n 

DATA MINIMUM 
X 114 1,6899414 
V 3 9,54 00003 
Z 4 4,0900003 

DATA MAXIMUM 
17 13, 6400 146 
2 0 8 1 .94995 1 2 
10 8,5999985 

iRID 

No, data poi nts^_3j?33j 
Disc a r d d a t a : No 

D u p l i c a t e p o i n t s : Delete 
Gr i d Method: Inver s e Di stance 

I n p u t f i l e : GBRU5 178.DAT 
Output f i l e : GBRU5178 , GRO 

0u t p u t f ormat: Bi nary 

G r i d d i n g r ow 2 3 of 4 0 

MINIMUM 
13 00 

9 0 

iRID MAXIMUM 
18 00 
4 9 0 

.Norma I-. 
::0G 

Search MethocP 
Sea r c h ft a d i u ; 

N e a r e s t P o i n t s"** 
X G r i d Size: 50 (10.2 0 4 0 816) 
Y Gri d Si ze: 4 0 ( 10 ,256410 7 ) 

Press E sc t o a b o r t , ,, 

I.Modify] Smooth Blank Math 
Blank s p e c i f i e d p o r t i o n s c f a p r e v i o u s l y c r e a t e d g r i d 

I nput f i I e : GBRU5 1 7 8,GRD 
I n p u t rows: 1-3278? 

I n p u t columns: 1-3278? 

Output r i l e : OUT,GRD 
0u t p u t f c r m a t : Bi nar v 

B1 a ii k b o u n clary f i l%.:^BJi3XANJL,_B_LN 

Bl a n k i n g row 2 2 of 4 0 

P r e s s E s c to a b o r f , , , 

'•••lull 





ianciom i 
'gin c r 

I n p u t Output D u p l i c a t e G r i d S i z e Method 
t i n g a g r i d w i t h the c u r r e n t s e t t i n g s 

m i t s B e g i i 

DATA MINIMUM 
1 14 1 ,8389414 

9 9,540000 9 
4 4.0900002 

DATA MAXIMUM 
1 7 1 3 , 8400 '! 4 (5 
208 1 . 94 9 95 1 2 
108,5999985 

GRID MINIMUM 

N o . d a t a p o i n i m x ^ . -
D i s c a r d d a r a : N o 

D u p l i c a t e p o i s i t s 
G r i d Me t h o d . f r r 

I n iJ u t f i l e ; G B'RlTS^?. &V DAT^J 
O u t p u t f i I e ; GBR0517 3 ,GRD 

0 u t p u t f o r m a t : B i n a r y 

G r 1 d ci i n g r o w 3 3: 

mem; 
i9.08 

R ID N A ^ m j j M 

b e a r c h B a a i u s 
N e a r e s t P o i n t s 

Y G r i G 3 i z e 

N'm%i,a.lj 
2 0 4 4 , 0 5~9 8 12 4 
1 0 
4 0 ( 1 2 , 8 2 0 5 1 ; 
3 2 ( 1 2 , 9 0 3 2 2 : 

3) 

P r Esc t o a b o r t 

[ T O P O I I n p u t L e v e l S e a l 
S p e c i f y s c r e e n t y p e , ser 1 

sen 
. i n e 
> 1 or 

T i t l e B o r d e r X V L i n * 
; , a n d o u t p u t d e v i c > 

ci P o s t 0 u t p u t E cj u i 

I n p u t g r i d f i l e : GBR05 17 8.GRD 
I n p u t g r i d s i z e j _ _ 3 _ 2 _ x „ 4 - 0 < f 

IR ID MIN IMUM 
13 00 

90 
44,3 9 4 5 

GRID MAXIMUM 
18 0 0 
4 90 

6 7,6515 

M i ii i m u m c o n t o u r : 
Maxi mum c o n t o u r : 

C o n t o u r i n t e r v a 1 : 1 

4 5 
7 c; 

[TOPO] I n p u t Level Scale 
P l o t o r i g I n a 1 d a t a p o i ii t s 

ConLi ne T i t i e Border XVLi 
o n map 

•s i : 0 u t p u t Equ i p 

P o s t c! a t a P o i n t s : Yes 

l iRI>ft n P2^f l§w^^ Esc-
X~Tpka .be 1 , a n d S y m b o l c o l u m n s ( 0 i f n o n e ) i ' 1 , 2 , i 
I n o l u d e " p o i . n t s o u t s i d e g r i d 

: - B a c k u p A r r o w 
4 , 0 

No 

>ymbo1 c o d e i f n o t ...in f i l e : 41 
: e n t e r e cl s y mb o 1 s e t [ , "SYM ] ; D E F A U L T . S V M 

C e n t e r e cl s y m b o l h e i g h t i - . ^ 0 . 1 
C e n t e r e d s y m b o l a n g ! e t (5 
C e n t e r e cl s v m b o 1 c o \ o r : 1 

Label format (Civ r , i 1 x , c ; Gen ) : chara c t . 
Hum be r o f ele :; ! ma 1 c i g i t s ; 2 

L B b C: 1 s v in bo 1 .f.V: ' ,. SYMl : DEP. \ U L T 3: Y M 
i 

: M ove poi n t e r 





[ K a n cl o ni ] I n p u i: 0 u t p u t 0 u p 1 'i c a t e G r i d 3 i z a r-i e t h o d 3 e arc ii L i m i t s 6 a g i ri 
Begin c r e a t i n g a g r i d w i t h the c u r r e n t s e t t i n g s 

DATA MINIMUM 
X 1 14 1 ,689 94 1 4 
V 9 3 . 6 4 0 6 0 0 9 
Z 4 4 , 0 9 0 0 0 0 2 

[ 'ATA MAXIMUM 
1 '? 1 3 . 6 4 0 0 146 
2 0 6 1 .9 4 9 9 6 12 
10 8,5999885 

GRID MINIMUM 
1 8 0 0 

9 0 

No, data p o i n t s l ^ ^ J 
0 i s c a r d d a t a • 

li) u p I i c a t e p o i n t s 
G r i d Method 

No 
r , i 

I n p u t t i l 
O u t p u 1: f i 1 e": G BROS i 

) u t p u t f r>rmat : B i n a r y 

G r i d d i n g r o w 16 o f 3 2 

IR ID MAXIMUM 
1 2 0 0 

4 9 0 

S e a r c h M a f ii o d 
S e a r c h R a ci i u s 

N e a r e s t P o i n t s 
X G r i d S i z a 
Y G r i d S i z e 

2 6 4 4 . 0 5 9 0 1 2 4 
1 0 
4 0 ( 1 2 , 6 2 0 5 1 9 8 ; 
3 2 7 1 2 , 9 0 3 2 2 6 8 

7 T 0 P G j I n p u t L e v e l S c a l e Con L i n e "I" i 11 e B o r d e r X V L i n a G r- i d P o s t 0 u t p u t 6 q u i p 
( : r a a t e a p 1 o t f i l e a n d o p t: i o n a 1 1 y s e n cl t o ii a r d c o p y d e v i c a 

f En i - ^ i f e T ' ^ B R O S I n i f "i • i ' 1 T i l a ; G B R O S 1 7 8 , GRD 

i, i ' l 11 i i s i j a : 3 2 x 4 0 

GRID MIN IMUM 
1 3 0 0 

90 
4 4 , 5 4 ? 5 

IRID MAXIMUM 
13 0 0 

4 90 
6 7 , 6 2 4 3 

i'i i n i n,urn c o n t o u r : 4 5 
M a x i rn u rn c o n t o u r : 8 6 . 0 0 0 0 0 1 

C a n t o u r i n t e r v a l ; 1 

P I o 1 1 i n g d a t a p o i n t l a b e 1 s 

t r d ' l e l p F 2 "--View F 3''-Ma i n F 4 = S t o r a F 5 -••D i r e c t o r y B s c - B a c k u p Ar r o w s - M o v e p o i n t e r 





[ Random J I n p u t o u f p u t D u p I 1 c a t e G r i <:' S1 z e M e t h o d 
Begi n or s a t i n g a g r i d w i t h the c u r r e n t s e t t i n g s 

ear ch Li mi t s Bs 

DATA MINIMUM 
1 1 4 1 ,8899414 

9 9 , 54 00 00 9 
4 4,8900002 

DATA MAXIMUM 
17 13 .6400146 
2 0 6 1,8499512 
10 8.5983985 

GRID 

No. data points*&3& 
Dis c a r d data ; No 

Disp 1 i cate p o i n t s : Del ete 
Gri d Method: I n v e r s e D i s t a n c e 

I i'i put: f 'i i e 
G u t p u t f i 1 e 

; u f p u t i:: o r m a t 

GBR6517 8.DAT 
GBR05 i 7 3 , GRD 
Bi narv 

G r I dri i ng row 4 of 4 0 

MINIMUM 
13 00 

9 0 

GRID MAXIMUM 
1 8 0 0 
4 9 0 

5 e a r c h M e t h o d : '*&&b&t>t 
3 e a r c h R a d i u s 

N e a i" e s t 8 o i n t s 
X G 
Y G r i d 

P r e s s E sc t o a bor-1 , . , 

[T0P0.J I n p u t Level Scale Con Line T i t l e Border XYLlne G r i d Post Output Equip 
S p e c i f y border s t a t u s and parameters 

P1ot map b o r d e r : Yes 
Map border co i o r : 1 

Ti c 3 ides (L,R,T,B) : LRTB 

X t i c d i s t a n c e ( A u t o . D a t a u n i t s ) : 50 
X l a b e l e d t i c frequency ( A u t o , V a i u e ) : Automatic 

X l a b e l angle ( 0 , 3 0 ) ; 0 
V t i c cl i s ta nce ( AutcpData u n i t s ) : 50 

Y l a b e l e d t i c frequency (Auto,Va1ue): Automatic 
7 1 abe1 ang1e ( 0 , 9 0 ) r 0 

Labe1 f or mat ( F i x , E x p <Ge n ) 
Number1 of deci rn a 1 d i g i t s 

Label c h a r a c t e r h e i g h t 
L a b e i c o 1 o r 

Label symbol set I. , SYM 1 

F i xed 

0 , 1 
1 
DEFAULT VM 

F1~T1e"lp F2~View F 3 "Ma i n F4-' Store F 5 = D i r e c t o r y Esc-Back up Arrows-Move pointe;' 

t TOPO 1 I iip u t Le ve l Scale Con L i ne T i t l e Border X Y L i ne G r i d Post 0utp u t Eq u i p 
S peci f y b o r d e r s t a t u s a n d pa i" a me t e r s 

I n n u t g r i d f i I e ; G B R 0 5 1 ? 8 , G R D 
I n p u t g i - i d s i z e : 40 x 5 0 

GRID MINIMUM GRID MAXIMUM 
X 1 3 0 6 1 0 0 0 
V 8 6 4 9 0 •••Ml 





[Random] I n p u t Output D u p l i c a t e G r i d S i z e Method 
Begin c r e a t i n g a g r i d w i t h the c u r r e n t s e t t i n g s 

3 e a r c h L i rri i t. s B e g i n 

DATA MINIMUM 
X ! 14 1 ,68 3 0 4 1 4 
V 3 3.5400009 
2 4- 4 . 0 9 0 0 0 0 2 

No, data p o i n t 
D i s c a r d data"! 

D u p i i c a t e p o i n t s : 
G r i d Methodt 

DATA MAXIMUM 
17 13,6400146 
2 0 6 1 , 9 tf. 9 9 5 1 2 
10 8,599398 5 

GRID 

D e 1 e t e 
Inv e rs e D i sta nc e 

I n p u t f i l e , GBR05 1 7 8, DAG'" 
Output f i l e : GBR0S1/8.GRD 

H;t p u t f o r m a t ; B i n a r y 

MINIMI! M 
1 3 0 0 

9 8 

i R ID MAXIMUM 
18 0 0 

t-i 8 0 

Search Meth 
3 e a r c ii R a d i u 

N e a r e s t R o i n t s ; 
X G r 1 d S i z e : 
Y G r i d Size: 

c ta-n t . 
0 5 96 1 2 4 

1 0 
5 0 (10,2 6 4 68'! 6 ) 
4 8 (1 C; , 2 5 6 i 1 0 3 "> 

r R--Help F3-Main F4'-Store F 5 = D i r e c t o r y Bsc-Backup Arrow Revs-Move p o i n t e r 

[TOPO] I n p u t Level Scale Gem Line T i t l e Border XYLine Gr i d Posl OutDUX Siquir 
S p e c i f y border s t a t u s and parameters 

P1ot map bo r d e r ; Yes 
Map border c o l o r : 1 

T i c s i des (L,R,T,B) : LRT6 

X t i c d i s t a n c a ( A U t o , D a t a u n i t s ) ;: 
X 1 abe 1 eci t "i c f requency ( Auto , Va 1 ue ) : 

X la b e l a n g1e ( 0 , 9 0 ) : 
V t i c d "i s t a ii c e ( A u t o , D a t a u n i t s ) : 

V lab e l e d t i c frequency { A u t o , V a l u e ) : 
Y l a b e l angle ( 0 , 3 0 ) : 

L a b e 1 f o r ma t ( F i x , E x p , G e n ) : Fixe cl 
Number of decimal d i g i t s : 0 

Label c h a i" a c t e r h e i g h t : 0,1 
L a b e 1 c o 1 o r ;; 1 

La be l s y mbo1 set [ - S V M 1 ; D E F A U L T,3 V M 

50 
Automati c 
0 
50 
.Automat i c 
0 

F 1 rIe i p F 2 '• View F 3 "• Ma i n F 4 - 31or e F 5 ~D i r ectory E sc :: Bac k up Ar r ows -Move po i n t e \ 

••••mil 
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[RandomJ I n p u t Output D u p l i c a t e G r i d S i z e Method Search L i m i t s Begin 
Begin c r e a t i n g a g r i d w i t h the c u r r e n t s e t t i n g s 

May m 

DATA MINIMUM 
1 14 1, 6 3 9 9 4 14 

89.5400009 
4 4 , 5999985 

DATA MAXIMUM 

17 13,6400146 
206 1 .84995 1 2 
10 8.5999985 

GRID MINIMUM 
1 3 00 
. 90 

N o d a t a p o i n t 81,,; 3» 
D1 scard d a t a : No 

D u p l i c a t e p o i n t s ; Delete 
G r i d Method: I n v e r s e Distance 

I n p u t 
Output f11e : GBR05 1 7 6,Gi 

>utput f ormat j B i na ry 

Gri deling row 2 3 of 4 0 

GRID MAXIMUM 
1880 
4 9 0 

0j± 8 9 8 12' 
Search Method 
Sear c h R a d1u s: 

N e a r e s t P o i n t l 
X G r1d 31z e ; 6 0 (10,204 03 1 6 ) 
Y G r i d Size: 40 (10 25641 03 ) 

U3 i^£,p,-#t<1 /7' / \u^'-yl4_ 

Press Esc t o a b o r t , . 

[TOPQJ I n p u t Level Scale Con Line T i t l e Border 1 XYLine Gr i d Post Output Equip 
P l o t o r i g i n a l data p o i n t s on map 

P o s t data p o i n t s : Yes 
Pos t i n g f i l e [.DAT]: GBR05 178.DAT 
X,Y, Label, and Symbol columns (0 i f 
I n c l u d e p o i n t s o u t s i d e g r i d : No 

n o n e ) : 1 , 2 , 4 , 0 

symbol code i f n o t I n f i l e : 4 1 
l e n t e r e d symbo l s e t [ , S Y M ] i DEFAULT. 

C e n t e r e d symbo l h e i g h t : 0 . 1 
c e n t e r e d symbol a n g l e : 0 
G e n t e r e d s v rn b o 1 c o 1 o r : 1 

YM 

Label f o r m a t (Char »Fi x t Exp ,Gen) 
Number" of decimal d i g i t s 
Label symbol set [.SYM] 

Lab e"! h e i g h t 
Label angle 
L a b e1 c o l o r 

R e l a t i v e p o s i t i o n (Auto or- X , V) 

G h a r a c t e r 

DEFAULT.SYM 
0 . 1 
0 
1 
Automat 1c 

F1 "He Ip 3 2-View F3-Main F4"Store F 5 - D i r e c t o r y Esc-Back up Arrows"Move p o i n t e r 





m 
[Random] I n p u t Output D u p l i c a t e G r i d S i z e Method Search L i m i t s Begi 
Begin c r e a t i n g a gr1d wi t h the c u r r e n t s e t t i n g s 

/£/G 

DATA MINIMUM 
X 1 1 4 1 . 6 8 9 9 4 1 4 
Y 9 9 ,5400909 
2 4 4,0900 0 0 2 

N o . d a t a D o 1 n t s 
Discar d data 

D L; p I i c ate poi n t s 
G r i d Method 

DATA MAXIMUM 
1 7 1 3 . 64 0 0146 
20 6 1,8499512 
103,5 999935 

GRID MIN GRID MAX I lAXIMm 

I n p u 1: f 1 I e 
0 u t p u t f H e : W a T T O I 

)utpu t f o r m a t : Bl nary 

Search Metho 
3 e a r c h R a d 1 u s : 

N e a r e s t P o i n t s : 
X G r i d Size: 
Y G r 1 d 31 z e : 

2 0 4 4,059612 4 
1 0 
4 0 (12,3 2 05 1 2 8 
3 2 (1 2, 9 0 3 225 8 

F 1 "He 1 p F 3 Ma 1 n F4 -Store FS^Di r e c t o r y fcsc-Backup Ar row key s -Mo ve poi nte r 

[TOPO] In p ut Level Scale Co n L ine T i t l e Bo r der X Y L ine G r i d Post 0 u t p u t t qu i p 
3peci f y contour' map scale 

I n p u t g r i d f i 1 
Input grId si 7% 

GRID MINIMUM 
X 1 3 0 0 
Y 90 
Z 4 4,333 

GRID MAXIMUM 
1800 
4.8 0 

6 7.6483 

Mi ni mum c o n t o u r : 4 5 
Maxi niurm c o n t o u r : 7 5 

Contour i nfervor I ; i 

F 1 - He 1 p F2-View F3=Mai n F4'-3tore F 5 = D i r e c t o r y Esc-Backup Arrows=Move pointer-



••unil 



/ 

I ft a n d o m ] I n p LI t 0 u t p u t D u p 1 i c a t e G r i d S i z e M e thoc l 8 e a r c n 
B e g 1 n c r e a t i n g a g r i ci w i t h t h e c u r r e n t se 111 n g s 

m i t s Beg i n 

BATA MINIMUM 
X 1 141 ,83594 1 4 
V 9 9,5400009 
Z 44.5999985 

DATA MAXIMUM 
17 13.6400148 
2 0 6 1,9499512 
10 8,5999985 

GRID MINIMUM 
13 00 

9 0 

N o , ci a t a p o i n t : 
Di scare! data ; N 

Pup 1 i cate p o i n t s ; De1 eta 
G r i d Meth o ci , Inve rs e D i 31 a n c e 

I n p u t f I )!|^TB7rcnn7 8,DATj 

ptp ut 11! ^'Gmxwrnrrmr 
B i ri a r y 

Outp 
Output format 

G r i d d i n g row 12 of 4 0 

GRID MAXIMUM 
1800 
4 3 8 

3 e a r c h M e t h o 
Search Radius; 2044,3596 124 

Nearest P o 1 n t s^F1 0 J 
X G r 1 d 3 1 z e 1 b^tTl 10,2040318 ) 
V G r i d Size* 40 f 1 0.25 6 4 1 0 3 5 

Pre; E s c f o a b o r t , . , 

I TOPO] I n p u t Bevel Sca I e Con B i ne T i t l e Bor-de r X Y L 1 ne G r 1 ci Pos 1: 0u t p u t 8q u 1 p 
Spe c i f y screen t y p e , screen c o l o r s , and o u t p u t device 

I n p u t g r i d f i l e : GBRUS178.GRD 
I n put g r i d s i z e : 40 x 50 

GRID MINIMUM GRID MAXIMUM 
X 13 0 0 18 0 0 
••( 9 0 4 3 0 
3 4 4.6981 67,6655 

Minimum c o n t o u r : 45 
M a i rn uni c o n t o u r : 7 0 

Contou r i nte r v a l ; 1 

F 1 = H e 1 p r-' 2 = V i e w F 3 -Mai n F ̂ . •-• 31 o r e F 5 ~ D1 r e c t o r y Esc - B a c k u p A r r o w s ~ M o v e p o i n t e r 





/fr-
[ Random J I.nput 0 u t p u t D u p l i c a t e Gri dSize Method Search L i mi t s Beg i n / 

Begin c r e a t i ng a g r i d w i t h the c u r r e n t s e t t i n g s 

DATA 
X 114 1 
V 99 
Z 44 

Mo. data 
Di sea 

D u p 1 1 c a t e 
G r 1 d 

1 n p u t 
0 u t p u t 

Output fc 

MINIMUM 
6 3994 14 
S 4 U 0 0 0 9 
0 9 0 0 0 0 2 

poi nt 
rd data 
poi n ts 
Met hod 

DATA 
17 13. 
2 0 8 1 
108 , 

MAXIMUM 
64 0 0 14 6 
9 4 9 9 5 12 
5 9 9 8 9 8 5 

iRID MINIMUM 
13 0 0 

90 

GRID 

No 
De1ete 
I n v e r s e Distance 

f i l e 
f 1 ! e 
r mat 

GBR US 1 7 3 
G8RU517 8. 
Bins ry 

DAT 
GRD 

G r i d d i n g row 3 of 4 0 

MAXIMUM 
5 8 0 0 
4 9 0 

Sea rc h 
Sea r c h 

N e a i" e s t 
X Gr i d Size 
V G r i d Size 

M e t h o ci WS^^ZEE}V 
R a d i u.s_L- 2 0 4 4 = 6 5 9 6 1 ^ _ 2 j 2 i L 4 
Poi nts-:l 10 j 

5 6 (10,2040813) 
4 0 (16.2 5 64103 ) 

Press Bsc t o abo rt 





iRandom] I n p u t Output D u p l i c a t e G r i d S i z e Method Search L i m i t s Begin 
Begin c r e a t i n g a g r i d w i t h the cur1 r e n t s e t t i n g s 

V 

DA "I A MINIMUM 
i 1 4 1 ,689 9 4 1 4 

99,54 0 0009 
4 4.09000 0 2 

DATA MAXIMUM 
1713,8400146 
205 1,9499512 
10 8.5999985 

GRID 

N o , da t a p o i n t SGA2 9 

D i s c a r d d a t a : No 
D u p l i c a t e p o i n t s : Delete 

G r i d Method: I n v e r s e Distance 

I n p u t f i l e ; GBRU5 17 8.DAT 
Output f i l e : GBRU5178.GRD 

0utp ut f oI-mat i B i n a r y 

MIN I MUM 
12 0 0 

30 

GRID MAXIMUM 
18 0 0 
4. 9 0 

r4cL 
Search Met ho 
Sea rc h R a d i u 

Near'est Poi nts : 
X G r i d 3 i z e : 
Y G r i d Size: 

2,044_/05 ii 6 1 2 4 
i 0 
5 8 (10,2040816) 
4 0 (10.2504103) 

F1-Help F 3 -Main i-4-Store F 5 - D i r e c t o r y Esc-Back up Arrow keys "Move poi l i t e r 

[Main Menu] GRID TOPO SURF VIEW PLOT Quit 
Run the TOPO program t o c r e a t e a contour map from a g r i d f i l e 

F i l e spec t o pass t o program (Enter 1 i f none): 
/CM0*TOPOOUT GBRU5 17 8 

SURFER Access System Ver s i o n 3,0 0 

C o p y r i g h t (C) Golden Software I n c . 193 7 

F 1 - il e 1 p F s c - B a c k u p A r r o w s k e y s rn o v e p o i n t e r 1 
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f Ran do mJ I n pu t 1 

Begin c r- e a t i n g a 
)utput D u p l i c a t e G r i d S i z e Method 
g r i d w i t h the c u r i" e n t s e f t 1 n g s 

Search L mi t s Beg i n 

DATA MINIMUM 
X 114 1,6899414 
V 9 9,6 4- 80009 
I 4 4.0900008 

DAT\ MAXIMUM 
17 13.6 4 0 0 1 46 
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present, to unconfined near GBR-29, where clay and shale may be intermit

tently present but do not significantly affect flow. Descriptions of the 

pump tests and an analysis of results are presented below and summarized 

in Table 4-3. A detailed description of these tests, of data collected 

and of calculations performed is presented in Appendix C. 

4.1 HYDROGEOLOGIC CHARACTERISTICS OF THE DIESEL SPILL AREA 

4.1.1 GBR-27 Pump Test 

GCL conducted the f i r s t pump, test using GBR-27, which is located in the 

center of the Diesel Spill Area plume. The well was pumped for 16 hours 

at a rate of 0.88 gpm on April 30 and May 1, 1986. A 24 hour test was 

planned but the well was pumped dry and the test was terminated early. 

The pumped well had a drawdown of 21 feet at the end of tbe test, and an 

observation well 85 feet away (GBR-25) had a drawdown of 8 inches. 

Drawdown and recovery data for this pump test along with plots of 

drawdown and recovery versus time and a thorough analysis of the data are 

shown in Appendix C. The aquifer parameters that were obtained using the 

data from both GBR-27 and GBR-25, correcting for the effects of floating 

product in GBR-27, are shown in Table 4-3. 

GCL considers the calculated values for transmissivity and s t o r a t i v i t y ^ /j^J 

for GBR-25 to be more representative of these aquifer characteristics in y ^ J ^ / ^ 

the Diesel Spill Area than those for GBR-27 because floating product was >M'r'/-..'.-
not present in GBR-25. Storativities estimated on the basis of data from . ,(••• t -

observation well GBR-25 are well within the range of storativities 

generally associated with confined or partially confined units. t̂ -ere ̂  

4.1.2 GBR-14 Pump Test ' f TVAA c ^ J ^ s <U car^/^-i -<-tLt/M^ ^ - , 9 
GCL conducted a pump test using GBR-14 on November 6, 1986, in order to 

better define the characteristics of the alluvial aquifer in the Diesel 

Spill Area. GBR-14 was step tested at 1 and 5 gpm and subsequently test-

pumped at 2 gpm. Even at this low pumping rate, the well was pumped dry 

after 4 hours. Data obtained during the pumptest,graphsof drawdown 

ancTrecovery versus time, and a detailed analysis of the data are shown 
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TABLE 4-3 

SUMMARY OF TRANSMISSIVITIES (T) 
AND STORATIVITIES (S) . 

GIANT BLOOMFIELD REFINERY 

DIESEL SPILL AREA Tfgpd/ft) 

GBR 14 792 NA 
GBR 15 128 y 0.0045 *. 
GBR 25 387 0.00016 ̂ V^ ' ' .cfr" 
GBR 27 126 ̂  NA 

SOUTHERN REFINERY AREA ^ u A } U ^ 
GBR 8 J ^ m ^ ^ 0.051 
GBR 29 1040 ̂  NA 

NA = Not Applicable 
(S cannot be estimated at pumped wells due to borehole storage 
effects) 
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in Appendix C. The analysis shows that the expanding cone of depression^* 

created by pumping GBR-14 encountered a less transmissive formation at 

the edge of the arroyo. Jjhe_average transmissivity for GBR-14 was twiceO--

aj^J^rge as the maximum transmissivity calculated for GBR-27 in the same_j 

area. Although transmissivity is only twice as large, the hydraulic 

conductivity of the alluvium could be an order of magnitude largerwhen 

differences in saturated thicknesses are considered. Thus, the sandstone 

acts as a low conductivity barrier when encountered by lateral stresses i 
induced by pumpage of the adjacent alluvium. 

Characteristics of the alluvium near GBR-15, which was used to monitor 

the effects of this pump test, are also shown in Table 4-3. The es

timated transmissivity of 128 gpd/ft. equals a hydraulic conductivity of ^V^^ 

1.7 gpd/sq. ft., which is within the lower part of the range normally -

associated with silty sand. Storativity near GBR-15 was estimated as 

0.0045, a value indicative of partially-confined conditions that may bQ^^J^^hik^ 
encountered in the presence of extensive clay lenses. -^jf^if^ 

4.1.3 Combined GBR-14, GBR-27 and GBR-28 PUmp ^ f ^ ^ ^ f j ^ ^ ^ f i 
GCL conducted a combined pump test utilizing GBR-14, GBR-27 and GBR-28 on >̂ \ 

November 19-21, 1986, for the purpose of identifying the combined effects 

of the three wells on the aquifer in the area of the floating product 

plume. The data from the test are presented in Appendix C along with 

plots of drawdown versus time for the three pumped wells and the six 

observation wells in the area. The closest observation wells were GBR-

26, GBR-30 and the Steel Well. 

No measurable drawdown response was observed in_GBR-26, and only small 

drawdowns were observed__in_GBR-30__and the Steel Well even though'ThTey 

were each about 50 feet from the pumped well. These wells were screened 

within clayey sand or sandy clay located at the base of the alluvium in 

which GBR-14 was screened. Since there appears to be hydraulic com

munication between the coarser grained alluvium and the underlying clayey 

sand and sandy clay layers, as indicated by the response in well GBR-15, 

which was also screened in these layers, i t is likely that s i l t has 
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migrated through the gravel pack and may be lodged in the screens of the 
unresponsive wells. Alternatively, there could be a higher incidence of 
clay or shale between GBR-14 and the unresponsive observation wells than 
between GBR-14 and GBR-15, but given the closeness of the responsive and 
unresponsive observation wells this does not appear likely. 

4.2 HYDROGEOLOGIC CHARACTERISTICS OF THE SOUTHERN REFINERY AREA 
GCL conducted a pump test using GBR-29 in the Southern Refinery Area 
November 4-7, 1986. The data from this test and a thorough analysis are 
presented in Appendix C. 

It was expected from observations during drilling of the well and from 
the experience of other wells on the site that GBR-29 would probably have 
a capacity of only about 1 gpm. Test pumping at 1 gpm, however, produced 
almost no drawdown and a rate of 2 gpm was subsequently used for the 
test. At 2 gpm, GBR-29 exhibited a drawdown of 9 inches after 31 hours 
and the nearest observation well, GBR-8, had a drawdown of 2 inches. 

Transmissivity calculated on the basis of data from GBR-29 was estimated 
as 1040 gpd/ft., while transmissivity and storativity from the observa-

^f^ tion welÎ JGBR-8)̂ were determined to be 2340 gpd/ft. and 0.051, respec-
\̂ <2; tively. Transmissivities calculated from the test can be viewed as 

h-Q overall transmissivities for the unconfined system occurring throughout 
^ r f r ^ alluvium and sandstone in the absence of containing shale units. An__̂  

~ average transmissivity of 1690 gpd/ft. can therefore be used to charac- 73 \\ '\ 

I terize the unconfined alluvial system underlying the Southern" RefineTy -

I 
GCL concludes that the alluvium and sandstone underlying the Southern ^uf*|}Rlv<rJ 

| Refinery Area are hydraulically connected in the vicinity of GBR-29 and ^ " 
GBR-8. This system is generally unconfined, but confined conditions may 
exist locally beneath shale units of limited areal extent, 

I 
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4.3 HYDROGEOLOGIC CHARACTERISTICS OF THE TRUCK FUELING AREA 
GCL has drilled 5 exploratory boreholes in the Truck Fueling Area which 
are designated GBR-33, GBR-34, GBR-35, GBR-39 and GBR-40. Three of these 
were developed into 2-inch diameter observation wells (GBR-33, GBR-34 and 
GBR-35. GCL also installed a 6-inch diameter recovery well designated 
GBR-36. The lithologic logs of all the wells and boreholes are presented 
in Appendix B. 

analysis was performed previously in the Diesel Spill Area, it was not / ^ / / 

The hydrogeologic characteristics of the Truck Fueling Area area similar 
to those of the Diesel Spill Area which is nearby. Since an aquifer 

necessary to perform such analysis in the Truck Fueling Area, 
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