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I n t r o d u c t i o n a n d Summary 
Q u a r t e r l y R e p o r t 

T h i r d a n d F o u r t h Q u a r t e r 1 9 90 

I n t r o d u c t i o n 

D u r i n g t h e t h i r d and f o u r t h q u a r t e r s o f 1990, a d d i t i o n a l changes 
were made t o t h e r e m e d i a t i o n system a t t h e r e f i n e r y . F i r s t , 
b o o s t e r pumps were i n s t a l l e d a t t a n k s 21 and 22 t o boost t h e 
sytern c a p a c i t y i n a n t i c i p a t i o n o i a d d i t i o n a l water from south of 
the r e f i n e r y . Second, new, i n s u l a t e d , w e l l e n c l o s u r e s were con
s t r u c t e d t o house meters and f i l t e r s a t a l l r e c o v e r y w e l l s i n s u r 
i n g more r e l i a b i l i t y , p a r t i c u l a r l y i n c o l d weather. T h i r d , i n s u 
l a t e d e n c l o s u r e s were c o n s t r u c t e d a t t a n k s 21 and 22 t o house t h e 
new booster pumps. F o u r t h , t h e programming of our mic r o p r o c e s s o r 
based s a f e t y and c o n t r o l system was updated t o i n c l u d e t h e a d d i 
t i o n of the booster pumps. 

Also, d u r i n g t h e f o u r t h q u a r t e r o f 1990, c o n t r o l l e d a p p l i c a t i o n 
of water was i n i t i a t e d . A d e t a i l e d r e p o r t of t h e a c t i v i t y i s 
being prepared f o r submission i n January of 1991. 

Summary 

S e c t i o n 2 

S e c t i o n 2 c o n t a i n s a summary of t h e q u a r t e r l y a n a l y t i c a l r e s u l t s . 
Subsequent r e p o r t s w i l l c o n t a i n updates r e v e a l i n g h i s t o r i c a l 
t r e n d s o f t h e a n a l y t e s . Raw data, as r e c e i v e d from t h e 
l a b o r a t o r y , i s a v a i l a b l e on r e q u e s t as a supplement t o t h e quar
t e r l y r e p o r t . 

S e c t i o n 3 

S e c t i o n t h r e e c o n t a i n s t h e r e s u l t s of t h e semiannual sampling o f 
u p g r a d i e n t w e l l s . Again, the data i s t a b u l a t e d f o r easy review, 
but i s a v a i l a b l e i n raw f o r m a t on r e q u e s t . 

S e c t i o n 4 

P o t e n t i o m e t r i c s u r f a c e maps, as w e l l as t h e a d j u s t e d water s u r 
f a c e e l e v a t i o n s and p r o d u c t t h i c k n e s s e s are i n c l u d e d i n s e c t i o n 
f o u r . 

S e c t i o n 5 

S e c t i o n f i v e i l l u s t r a t e s t h e volume h i s t o r y f o r t h e q u a r t e r s . To
t a l volume pumped from each w e l l , as w e l l c u r r e n t t a n k volumes 
and t h e r e i n j e c t i o n volume i s r e p o r t e d . A d d i t i o n a l d e t a i l on a 
weekly b a s i s i s a l s o a v a i l a b l e i f d e s i r e d . 
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S e c t i o n 6 

S p e c i f i c conductance t r a c k i n g f o r GRW-13 i s i n c l u d e d i n t h i s sec
t i o n . 

S e c t i o n 7 

P e r i o d i c a l l y , samples i n a d d i t i o n t o those r e q u i r e d i n t h e d i s 
charge p l a n are c o l l e c t e d . The r e s u l t s are i n c l u d e d i n t h i s f i n a l 
s e c t i o n of t h e r e p o r t . 

1.1 



GIANT REFINING COMPANY 
ONSITE REMEDIATION PROJECT 

QUARTERLY ANALYTICAL DATA SUMMARY 
THIRD AND FOURTH QUARTERS. 1990 

STRIPPER INFLUENT 
8/90 9/90 10/90 1 1 /90 12/90 

GENERAL WATER CHEMISTRY 
Lata pH ( s, LI. ) 7. 47 7. 38 6. 66 6. 66 6. 58 
Lab con d u e 1; i v i b y, u in h o s / c in 5080. 00 4830,00 4390.00 4880.00 4870.00 
L a b v- e s i s t i. v i t y, o h rti - tn j . . 97 2. 07 2. £8 . 2. 05 £. 05 
ro b a I d i 5 s o I vetl «(3.1 i d s (160) 3328. 00 3290,00 3430.00 3430.00 3420.00 
T o b a 1 d :i. s s o 3. v e d s o 1 :i. d s < ea I e) 329 3. 00 31.60. 00 3250.00 3300.00 3240.00 
T o b a 1 a 11-: a 1 i n i t y a s C a C 0 3 544. • J ir_- 316.00 94. 00 75. 20 58. 10 
T o b a .1. ac- i d i t y ar> CaC03 0. 00 0. 00 0. 00 0. 00 0. 00 
Tota I hardness a5 CaC03 1114. 44 1080.00 1200.00 1180.00 1280.00 
S o d i ii m a b s o r p b j. o n r a t i o 8. 85 8. 61 7. 42 7. 84 7. 52 
Bi c a r b o n a t e as HC03 6 & 4. 10 386.00 .1 15. 00 9 1. 50 70. 80 
(J a r b o n a t e a s C U 3 0. 00 0. 00 0. 00 0. 00 0. 00 
Ch1 o r i d e 582. 40 624.00 735.00 736.00 735.00 
SuI f a t e 1259. 20 1340.00 1440.00 1440.00 1460.00 
Ca1ci um 433. 70 241.00 349.00 430.00 205.00 
Magnes i u.m 7. 90 117.00 81 . 00 27. 40 186.00 

JjHp o b a s s i u m 60 3. 15 3. 15 & • d 1 2. 90 
o d i u m 679. 50 652.00 592.00 620.00 618.00 

HALOCARBONS 
Bromodich1oromethane 1. 40 MD ND ND 
Bromoform ND ND ND ND 
Bromomethane ND ND ND ND 
Carbon b e t r a c h 1 o r i d e ND ND ND ND 
Ch 1 oroethane ND ND ND ND 
£-Ch 1 oro e b h y .1 v i ny 1 et h er ND ND ND ND 
Ch 1 oroform ND ND ND ND 
Ch1oromethane ND IMD ND 0. 42 
D i br o m och 1 or o m e t h an e ND ND ND ND 
1, 2-Dichlorobenzene ND ND ND ND 
1,3-Dich1orobenzene ND ND ND ND 
1,4-D i c h I o r o b enzene ND ND ND ND 
1,1-Dichloroethane 0. 68 ND ND ND 
.1, 2 - D i c h l o r o e t h a n e 1. 10 2. 70 ND ND 
1, 1 -D ich1o r o et hene ND ND ND ND 
c i s - 1 , 2 - D i ch1 o r o e b h e n e 0. 43 16 . 00 0. 66 ND 
t r a n 5-1,2—Di ch1 oro et hene ND ND ND ND 
1,2-D i ch1oro pr o pane ND ND ND ND 
c i s - l , 3 - D i c h 1 o r o p r o p e n e ND ND ND ND 
t r a n s - 1 , 3 - D i ch1oropropene ND ND ND ND 
Methylene c h l o r i d e ND 4. 90 ND ND 

4^1,1)£»2-Tetrachloroethane ND ND ND ND 
^^T e t r ach 1 o r o e t h e TT e 0. 32 1. 50 0. 31 0. 15 

1,1,1-Tr i c h l o r o e t h a n e 0. 20 2. 50 ND ND 
1,1,2~Trich1oroethane ND ND ND ND 
Tr i c h l o r o e t hene ND 2. 30 ND ND 

2.0 



4» 
T r i c h l o r o f l u o r o m e t h a n e 
i n y l c h l o r i d e 

AROMATICS 
Benzene 
Chlorobenzene 
1, £:--D:Lch 1 orobenzene 
1, 3-Dich .1 orobenzene 
1, 4-Dich1orobenzene 
E-Ithy .1 ben z ene 
Toluene 
Xylenes 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
0. 81 

5. 00 

£. 80 
ND 
ND 
ND 
ND 
IMD 
ND 
0. 9£ 

ND 

60. 00 
4. 50 

ND 
ND 
100.00 
IMD 
3. 00 

140. 00 

ND 
ND 

5. £0 
IMD 
ND 
ND 
£. 30 
0. 4£ 
0. £5 
1. 70 

ND 
ND 

1. £0 
IMD 
1. 

IMD 
ND 
ND 
ND 
1. 

50 

00 

4» 
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^^3TRI PPER EFFLUENT 

GENERAL WATER CHEMISTRY 
Lab pH < s. u. ) 
L a b conduct i v i t y, u in h o s / c m 
L a b r e S i s t :i v i t y, o h ni -- m 
T o t a 1 d i s s o .1. v e d 5 o i i d 5 ( 1 fl 0) 
Tot a 1 d i s so1v ed 5o1id s (ca1c) 
Tot a .1. a 11<a 1 i n i t y as CaC03 
T o t a 1 a c i d i t y a s C a C G 3 
T o t a l hardness as CaC03 
Sod i um ab s o r p t i o n r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as CD3 
Ch .1 or i d e 
Su1 f a t e 
C a l e i um 
M a g n e s i u m 
P o t a s 5 i u in 
S o d i u m 

HALOCARBONS 
Dm mod i ch 1 or om et hane 
Bromoform 

•

Bromomethane 
Carbon t e t r a c h l o r i d e 
Ch1oroethane 
Ch 1 oro et han e 
2~Ch 1 o r o e t h y 1 v i ny 1 e t h e r 
Ch .1 oro f orm 
Ch 1 oromethane 
Di bromoch .1 oromethane 
1,£~Dich1orobenzene 
1.3- Dichlorobenzene 
1.4- D i c h l o r o b e nzene 
1.1- D i c h l o r o e t h a n e 
1, £:—Dich 1 oroethane 
1, 1-D i ch10 r o e t h ene 
c i s—l,£—Dich1oroethene 
trans-l,£-Di c h l o r o e t h ene 
1.2- D i c h l o r o p r o p a n e 
c i s-1,3—Dich1oropropene 
trans-1,3-D i c h l o r o p r o p e n e 
Methylene c h l o r i d e 
1,1,£,2-Tetrachloroethane 
T e t r a c h I o r oe t hene 
1 , 1 , 1 - T r i c h l o r o e t h a n e 
1, 1,2-Tr i ch1oroethane 
T r i c h l o r o e t h e n e 
Tr i c h l o r o f .1 uoromet hane 
i n y l c h l o r i d e 

AROMATICS 
Benzene 
Chlorobenzene 

8/90 9/90 10/90 11/90 l£/90 

7. 90 8. 16 8. 05 7. 93 7. 91 
4892. 00 4830.00 4360.00 4920. 00 4830.00 

) ~ - D 04 £. 07 £. 30 C • 03 2. 07 
v i C C'i \Z, n 00 3290.00 3430.00 3460. 00 3430.00 
3 1 55. 00 3180.00 3£60.00 3280. 00 3250.00 
40 1. 10 230.00 85. 50 54. 70 61. 60 

0. 00 0. 00 0. 00 0. 00 0. 00 
1036. 13 1010.00 1£20.00 1200. 00 1210. 00 

8. 90 9. 34 7. 57 7. 79 7. 82 
489. 30 342.00 104. 00 66. 50 75. 00 

0. 00 0. 00 0. 00 0. 00 0. 00 
577. 10 619.00 736.00 736. 00 725.00 
1278. 10 1320.00 1440.00 1430.00 1460.00 
371. 10 357.00 297.00 414.00 281.00 
£6. 80 28. 80 1 18. 00 4£. 00 125.00 

v i • 00 " j 
V.J > *.J V.J 

3. 24 vi • 15 3. 15 
658. 50 682.00 609.00 6£1. 00 6£7.00 

0, £7 13. 00 ND ND 
ND 23. 00 ND ND 
ND ND ND ND 
ND 16. 00 ND ND 
ND 16. 00 ND ND 
ND ND ND ND 
ND ND ND ND 
0. 18 10. 00 ND ND 
ND ND ND ND 
ND 14. 00 ND ND 
ND ND ND ND 
MD 23. 00 ND ND 
ND 26. 00 ND ND 
ND 13. 00 ND ND 
ND 13. 00 ND ND 
ND 14. 00 ND ND 
ND 13. 00 ND ND 
ND ND ND ND 
ND 6. 70 ND ND 
ND 19. 00 ND ND 
ND 14. 00 ND ND 
ND 9. 50 ND ND 
ND ND ND ND 
ND 16. 00 ND ND 
ND 20. 00 ND ND 
ND ND ND ND 
0. 48 9. 90 ND ND 
ND 22. 00 0. 34 ND 
ND ND ND ND 

ND ND ND ND ND 
ND ND ND ND ND 

inn 



* 

i~Di cb .1. o r a ta enze n e 
1,3 -Di ch1o r o ta en zene 
, 4-Dich.1 arobenzene 

Ethy1 benzene 
T o .1 u ene 
Xylenes 

ND ND ND ND ND 
ND ND ND ND ND 
ND ND 0. 56 ND ND 
®. £© ND ND ND ND 
0. 3£ ND 0. 45 0. £9 ND 
0. 44 ND 0. 91 0. 48 ND 

ft 
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GRW-3 

GENERAL WATER CHEMISTRY 
Lab pH ( s. u. ) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o .1 i d s (1 30) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
Tot a1 a1ka1i n i t y as CaC03 
T o t a 1 a c i d i t y a s C a C 0 3 
T o t a l hardness as CaC03 
S o d i u m a b s o r p t i o n r a t i o 
B i c a r b o n a t e as HCG3 
C a r b o n a t e a s C 0 3 
Ch .1 or i d e 
S u l f a t e 
C a l e i um 
Magn e s ium 
P o t a 5 s i u m 
Sodium 

8/90 9/90 10/90 

7. 91 
3970.00 

j.'"! • % J c'. 

£950.00 
£940.00 
8£9.00 

0. 00 
944.00 

9. 80 
1010. 00 

0. 00 
435. 00 
944.00 
349.00 
17. 50 

1."' n d Q 

&9£.00 

11/90 l£/90 

PAH 
Acenaphthene 
Acenapht hyiene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
B e n z o ( b ) f l u o r a n t h e n e 
B e n z o ( g , h , i ) p e r y l e n e 
Benzo (k) f l u o r a n t h e n e 
Chrysene 
Di b e n z o ( a , h ) a n t h r a c e n e 
F l u o r a n t h e n e 
Fluorene 
Indeno(1,£,3~cd)pyrene 
IMapht ha 1 en e 
Phenanthrene 
Pyrene 

ND 
ND 
ND 
0. 15 
ND 
ND 
ND 
ND 
ND 
ND 
5. 40 
6. 80 
ND 
57. 00 
45. 00 

1. 40 

HALOCARBONS 
Bro m od i ch1oromet han e 
Bromoform 
Bromomethane 
Carbon t e t r a c h l o r i d e 
Ch1oroethane 
£~Chloroet hy1v i ny1 e t h e r 
Ch1 oro form 
Ch .1 o r o m e t hane 
Di bromoch1oromethane 
1,£~D i ch1o r o b e n z e n e 
1, 3-Dich 3. orobenzene 
1,4-D i ch1o r o b e n z e n e 
1, 1-D i c h l o r o e t han e 
1,£-Dich1oroethane 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4. 30 
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1, 1-Di ch1oroet hen e 
c i s - 1, £--D i ch 3. or o e t h en e 
t ran s-1, 2-D i ch .1 oro et h en e 
1,£-D i ch1oro pro pan e 
cis-1,3-D i ch1o r o pr o p ene 
t r a n s - 1 , 3-D i ch 1 o r o pr o pert e 
Methylene c h l o r i d e 
1,1,£,2-Tetrachloroethane 
Te t rach .1 o ro et h e n e 
1.1.1- T r i c h l o r o e t h a n e 
1.1.2- T r i c h l o r o e t h a n e 
T r i ch1o r o ethene 
Tr i ch1orof1uorom ethan e 
V i n y l c h l o r i d e 

AROMATICS 
Benzene 4&0.00 
Chlorobenzene MD 
1.2- D i ch1o r obenzene ND 
1.3- Dichlorobenzene ND 
1.4- Dichlorobenzene ND 
Ethylbenzene 450.00 
To 1uene 5.£0 
Xylenes 970.00 

ND 
17. 00 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

490.00 
5. 80 

ND 
ND 

£90.00 
420.00 
ND 

710.00 
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GRW-4 

GENERAL WATER CHEMISTRY 
Lab pH < s. u. ) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (.1.80) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a l k a l i n i t y a s C a C 0 3 
T o t a l a c i d i t y as CaC03 
T o t a l hardness as CaC03 
Sod i um abs o r p t i on r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as C03 
Ch1oride 
Su1 f a t e 
Ca .1 c i um 
Magnes i um 
P o t a s s i u m 
Sod i um 

8/90 9/90 10/90 

7. 89 
4380.00 

3410.00 
3£30.00 
804.00 

0. 00 

1350.00 

982. 00 
0. 00 

488.00 
1170.00 
369.00 
103.00 

£. 31 
609.00 

11/90 l£/90 

PAH 
Acenaphthene 
Acenaphthy1ene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyre n e 
B e n z o ( b ) f l u o r a n t h e n e 
B enzo(g,h,i)pery1ene 
Benzo (l-<) f 1 u o r a n t h ene 
Chrysene 
Di b e n z o ( a , h ) a n t h r a c e n e 
F l u o r a n t h e n e 
F .1 u o r e n e 
Indeno(1,£,3~cd)pyrene 
Naphtha!ene 
Phenanthrene 
Pyre n e 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3. 

ND 
ND 
5. 
ND 

£0 

50 

HALOCARBONS 
Bromod i ch1oromethane 
Bromoform 
Bromomethane 
Carbon t e t r a c h l o r i d e 
Chloroethane 
£-Chloroet h y l v i n y l e t h e r 
Chloroforra 
Ch1oromethane 
Di bromoch1oromethane 
1, 2-Dich .1 orobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1, 1-D i ch1o r o e t h an e 
1, £~D.ich 1 oroethane 
1, l - D i c h l o r o e t h e n e 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
6. 
ND 

10 
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c i s - l , £ - - D i c h l o r o e t h e n e £ 5 . 00 
t r a n s - 1 , 2 - D i c h l o r o e t h e n e ND 
1, 2-D i ch .1 oro pro pan e ND 
c i s - 1 , 3 - D i c h l o r o p r o p e n e ND 
t r a n s - 1 , 3 - D i c h l o r o p r o p e n e ND 
Met hy1ene ch1or i d e 22.00 
1,1, 2, 2~Tetraeh .1 oroethane ND 
T e t r ach1o r o et h e ne ND 
1, 1, 1-Trich1oroethane ND 
1,1, 2 ~ " i ' r i c h l oroethane ND 
T r i c h l o r o e t h e n e ND 
Tr i c h 1 orof1uoromethane 11.00 
V i n y l c h l o r i d e ND 

ARC-MOT ICS 
Benzene 450.00 770.00 
Chlorobenzene MD ND 
1.2- D i ch1oro ben zene ND ND 
1.3- Dichlorobenzene ND ND 
1, 4-D i ch1oro b e nzene ND ND 
Ethylbenzene .150.00 160.00 
Toluene ND ' ND 
Xylenes 40.00 ND 

41 

2.7 
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GRW-6 

GENERAL WATER CHEMISTRY 
Lata pH ( s. u. ) 
Lata cond uct i v i t y, umh o s /em 
Lata r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (180) 
T o t a1 d i s s o l v e d so 1 i d s (e a 1c) 
Tota 1 a l k a l i n i t y as CaC03 
Total, a c i d i t y as CaC03 
T o t a l hardness as CaC03 
Sod i um abs o r p t i on r a t i o 
B i c a r b o n a t e as HC03 
C a r ta o n a t e a s C 0 3 
Ch 1 or i d e 
S u l f a t e 
C a 1 c i u m 
Magnesi um 
Potass!u m 
Sod i um 

8 / 9 0 9/90 10/90 

7. 95 
4530.00 

c!« c! 1 
3.1.90. 00 
£950.00 
599.00 

0. 00 
1 1.10. 00 

8. 45 
73£. 00 

0. 00 
818.00 
70£.00 
38S.00 
39. 50 
£. 16 

648.00 

11/90 l£/90 

PAH 
Acena ph t h e ne 
Ac e n a ph t h yiene 
Ant hracen e 
B e n z o ( a ) a n t h r a c ene 
Benzo(a)pyrene 
B e n z o ( b ) f 1 u o ran t hene 
Benzo (g,h, i ) p e r y l e n e 
B e n z o ( k ) f 1 u o r a n t h e n e 
Chrysene 
D i b e n z o ( a , h ) a n t h r a c e n e 
F l u o r a n t h e n e 
F .1 u o r e n e 
Indeno(1,£,3-ed)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

HALOCARBONS 
Bromod i ch1 oromethan e 
Bromoform 
Bromomethane 
Carbon t e t r a c h l o r i d e 
C h l o r o e t h a n e 
£-Ch .1 or o e t h y 1 v i n y 1 e t h er 
Ch1oroforrn 
Ch .1 orome thane 
Di bromoch1oromethane 
.1, £-D.ich .1 orobenzene 
1,3-Dich1orobenzene 
1, 4~D.ich 1 orobenzene 
1, 1-Di ch1oroethane 
1, £~D.ieh .1 oroethane 

ND 
ND 
ND 
ND 
MD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
6. 10 

2.8 

IM 



1, 1 - D i ch 1 o r o e t bene MD 
e i s ~ l , £-Dichloroethene 4.50 
trans-1,£~Dich1oroethene ND 
1,£-D i ch1oro pro pan e ND 
c i s - 1 , 3 - D i chloropropene ND 
t r a n s - 1 , 3 - D i c h l o r o p r o p e n e ND 
Methylene c h l o r i d e 8.1® 
1, 1 ,£, £-Tetrach1oroethane ND 
T e t r a c h l o r o e t h e n e 1. 6® 
1, 1, 1-Tr i c h l o r o e t han e ND 
1 , 1 , 2 - T r i c h l o r o e t h a n e ND 
T r i c h l o r o e t h e n e ND 
Tr i ch l o r o f 1 LI a r o in e t hi a n e ND 
V i n y l c h l o r i d e ND 

AROMATICS 
Benzene ££0.00 300.00 
Chlorobenzene ND ND 
1,£-D i c h l o r o b e n z en e ND ND 
1.3- Dichlorobenzene ND ND 
1.4- Dichlorobenzene ND £0.00 
Ethylbenzene 67.00 47.00 
Toluene ND ND 
Xylenes 46.00 6.80 

2.9 



GRW-13 
8/90 9/90 

GENERAL WATER CHEMISTRY 
Lata pH ( s- u. ) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (.180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
Tot a 1 a .11<a 1 i n i t y as CaC03 
T o t a l a c i d i t y as CaC03 
T o t a l hardness as CaCG3 
S o d i u m a b s o r p t i o n r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as C03 
Ch .1 or i d e 
S u l f a t e 
C a l c i um 
M a g n e s i u m 
P o t a s s i u m 
Sod i um 

HALOCARBONS 

•

B r o m o d i ch 1 o r o m e t h a n e 
Bromoform 
Bromomethane 
Carbon t e t r a c h l o r i d e 
Ch1oro et han e 
S—Ch l o r o e t h y l v i n y l e t h e r 
Ch1oroform 
Ch .1 oromethane 
D i br o m o ch 1 o r o m e t h an e 
1,£-Di chlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,1-Dich1oroethane 
1,£-Dich1oroethane 
1, l - D i c h l o r o e t h e n e 
c i s~l,£~Dich1oroethene 
trans-1,£—Dichloroethene 
1, 2—Dich .1 oropropane 
c i s - l , 3 - D i ch1o r opr ope ne 
t r a n s-1,3~Di ch1oro propen e 
Methylene c h l o r i d e 
.1, 1, £, £-Tetrach .1 oroethane 
T e t rach1o r o ethene 
1 , 1 , 1 - T r i c h l o r o e t h a n e 
1, 1, c'-Trich 1 oroethane 
Tr i c h l o r o e t hene 

| f t | T r i ch1orof1uorom et hane 
^ ^ V i n y l c h l o r i d e 

AROMATICS 
Benzene 

2.10 

10/90 11/90 l£/90 

8. 0£ 
4500.00 

c • c. c 
3510. 00 
3370.00 
£65.00 

0. 00 
1£10.00 

8. 04 
3£3. 00 

0. 00 
698. 00 

1430.00 
349.00 
83. 40 
3. 36 

644.00 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
4. 10 
ND 
ND 
ND 
ND 
ND 
ND 
0. 5£ 
ND 
ND 
0. 6£ 
ND 
ND 
0. £0 
ND 

ND 

n 



Chlorobenzene ND 
1.2- Dichlorobenzene ND 
1.3- D i ch1o r o b e nz e ne ND 
1.4- Dichlorobenzene ND 
Ethylbenzene ND 
Toluene 2.00 
Xylenes ND 

2.11 



GBR-15 

GENERAL WATER CHEMISTRY 
Lab pH ( s. u. ) 
I„ a b c o n ci u c t i v i t y, u m h 05/ e m 
Lab r e s i s t i v i t y , ohm--rri 
T o t a l d i s s o l v e d s o l i d s (180) 
T o t a l d i s s o l v e d so 1ids (ca 1c) 
T o t a l a l k a l i n i t y as CaC03 
T o t a l a c i d i t y as CaC'03 
T o t a l hardness as CaCG3 
Sod i um abs or pt- i on r a t i o 
B i c a r b 0 n a t e as HC•3 
C a r b o n a t e a s C 0 3 
Ch .1 or ide 
S u l f a t e 
Ca1c i um 
Magn e s i um 
P otassium 
Sod i um 

8/90 9/90 10/90 

8. .17 
4510.00 

38£0.00 
3770.00 
197.00 

0. 00 
1300.00 

8. 3& 
£40. 00 

0. 00 
431. 00 

£040. 00 
4££.00 
59. 10 
6. 80 

69£.00 

11/90 l£/90 

HALOCARBONS 
Bromod ich1oromet hane 
Bromoform 
kBromomethane 
Carbon t e t r a c h l o r i d e 
Ch1oro et han e 
£-Ch .1 o r o e b h y 1 v i n y .1 e t h er 
Ch1 oro form 
Ch .1 oromethane 
Di bromoch1oromethane 
1, £-Dich lorobenzene 
1, 3-D i eh1oro be nzen e 
1,4-Dichlorobenzene 
1,1-Dichloroethane 
1,£-Dich1oroethane 
1 , l - D i c h l o r o e t h e n e 
c i s — 1 , £—Dich .1 oroethene 
t ran5-1,£~D i ch1oro et hene 
.1, £~D i ch .1 oro pro pan e 
cis-1,3-D ich1oropropene 
t r a n s - 1 , 3 - D i c h 1 o r o p r o p e n e 
Methylene c h l o r i d e 
1, .1, £, £-Tetrach 1 oroethane 
T e t r a c h l o r o e t h e n e 
1, 1, 1 - T r i c h l o r o e t h a n e 
1,1, £'-Trich 1 oroethane 
Tr i c h l o r o e t h e n e 
T r i ch1oro f1uorom et hane 
I V i n y l c h l o r i d e 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
5£. 00 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

AROMATICS 
Benzene 
Chlorobenzene 

87. 00 
ND 

2.12 



1, £'~Dichlorobenzene ND 
1.3- D i ch1oroben zene ND 
1.4- D.ich1orobenzene ND 
Ethylbenzene ND 
Toluene ND 
Xylenes ND 

2.13 



GBR-17 

GENERAL WATER CHEMISTRY 
Lab pH ( s. u. ) 
L a b e o n cJ u c t i v i t y, u mhos/ c: m 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a l k a l i n i t y as CaC03 
Total, a c i d i t y as CaCOS 
T o t a l hardness as CaC03 
Sodium a b s or pt i o vi r at i o 
B i c a r b o n a t e as HCO3 
Carbonate as C03 
Ch 1 o r i de 
S u l f a t e 
C a l c i um 
Mann e s i um 
Potassium 
S o d i u m 

HALOCARBONS 
Fi r o m o d i c h 1 o r omet h a n e 
Bromoform 
Bromomethane 
Carbon t e t r a c h I o r i d e 
Ch1orobenzene 
Ch 1 oroethane 
£~Ch1 oroethy1v i n y 1 e t h e r 
Ch1oroform 
Chloromethane 
D i bromoeh 1 or om et han e 
.1, £-D i ch1o r o b e n z e n e 
1.3- Dich1orobenzene 
1.4- Dichlorobenzene 
1,1-Dichloroethane 
1, £'-Dich 1 oroethane 
1, 1-D i c h l o r o e t h e n e 
cis-1,£-Dieh1oroethene 
trans-1,£-Dichloroethene 
1,£—Dich1oropropane 
c i s-1, 3~Dieh.l oropropene 
trans-1,3-Dich1oropropene 
Methylene c h l o r i d e 
1,1,£,£-Tetrach1oroethane 
T e t raeh1o r o et hene 
1,1,1—Trich1oroethane 
1, .1, £-Tr i ch l o r o e t h a n e 
Tr i ch1oroethene 
Tr i ch .1 or of .1 uor o m et hane 
V i n y l c h l o r i d e 

AROMATICS 
Benzene 

8/90 9/90 10/90 11/90 l£/90 

8. 08 
£6£0.00 

££60. 00 
£150.00 
£39.00 

0. 00 
994.00 

4. 14 
£9£. 00 

0. 00 
76. 10 

1£80.00 
£57.00 
85. 80 
0. 60 

300.00 

9. 40 
£ 1. 00 
ND 
14. 00 
13. 00 
ND 
ND 
8. £0 
ND 
13. 00 
ND 
£3. 00 
£5. 00 
11.00 
10. 00 
11.00 
1 1. 00 
ND 
5. 60 

18. 00 
13. 00 
1 1. 00 
ND 
15. 00 
17. 00 
ND 
9. 50 

18. 00 
ND 

4. 60 

2.14 



Ch1orobenzene 13. 00 
1, £--Dich lorobenzene 4.10 
1, 3--D.ich 1 orobenzene 19. 00 
1,4~D i c h lorobenz ene 11.00 
Ethylbenzene 7.80 
Toluene 7.£0 
Xylenes 35.00 

2.15 



GBR--£4~-D 

GENERAL WATER CHEMISTRY 
Lab pH ( s. u. ) 
L a b c o n d u c t i v i t y, u in h o s / c m 
Lab r e s i s t i v i t y , ohm-m 
Tota1 d i s s o 1 v e d s o l i d s (180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a 1 ka .1 i n i t y a s CaC03 
T o t a l a c i d i t y as CaC03 
T o t a l hardness as CaC03 
Sodium a b s o r p t i o n r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as CD3 
C h l o r i d e 
Su1 f a t e 
C a l c i um 
Magnes i um 
P o t a s s i u m 
Sod i um 

8/90 9/90 10/90 

7. 89 
4930.00 

£. 03 
3730.00 
3580.00 
£46.00 

0. 00 
1790.00 

4. 75 
300. 00 

0. 00 
679.00 
16£0.00 
578.00 
83. 70 
5. 04 

46£.00 

11/90 l£/90 

HALOCARBONS 
Bromod i c h l o r o m e t h a n e 
Bromoform 
Bromomethane 
Carbon t e t r a c h 1 o r i d e 
Ch 1 oroethane 
£~Ch 1 o r o e t h y 1 v i n y 1 e t hi e r 
Ch 1 oroform 
Ch1oro met hane 
Dibromochloromethane 
1,£-D i chlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,1-Dichloroethane 
1,£-D i ch1oroet han e 
1, 1 -~D i ch 1 o r o e t hi ene 
c i s - .1, £~D i eh l o r o e t h e n e 
trans-1,£-Dichloroethene 
1,£-Dichloropropane 
c i s - l , 3 - D i eh 1o r o pr o p en e 
t r a n s-1, 3-D i ch .1 oropropene 
Methylene c h l o r i d e 
1,1,£,£-Tetraeh1oroethane 
T e t r a c h l o r o e t h e n e 
.1, 1, 1 - T r i c h l o r o e t h a n e 
1,1,£-Trichloroethane 
T r i c h 1 o r o e t h e n e 
Tr i ch1oro f Iuoromethan e 
V i n y l c h l o r i d e 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
44. 00 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

AROMAT ICS 
Benzene 

2.16 
i . 00 



Chlorobenzene ND 
1,£~D i ch1o r o b e nzene ND 
.1, 3-Dich l o r o b e n z ene ND 
I,4--Dieh1orobenzene 1- 70 
Ethylbenzene £9.00 
Toluene 4.80 
Xylenes 16.00 

2.17 



GBR-30 

GENE:R AL W ATER CHEM I BTRY 
Lab pl-l ( s. u. ) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a1Ua1i n i t y a s CaC03 
T o t a l a c i d i t y as C a CO 25 
T o t a l hardness as CaC03 
Sodium a b s o r p t i o n r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as C03 
Ch .1 or ide 
Su1 f a t e 
Ca1ci um 
Magnesi um 
P o t a s s i u in 
S o d i u m 

8/90 9/90 10/90 

7. 35 
4600.00 

2. 18 
3230.00 
3220.00 
250.00 

0. 00 
1270.00 

7. 70 
304. 00 

0. 00 
584.00 

1400. 00 
357. 00 
90. 80 
2. 76 

630.00 

11/90 12/90 

HALOCARBONS 
Bromod i c h 3. oromethane 
Bromoform 
Bromomethane 
Carbon t et raeh .1 or i d e 
Ch 1 oroethane 
2~Ch 1 o r o e t h y .1 v i n y .1 e t h e r 
Ch1oro form 
Ch .1 oromethane 
Di bromoch1oromethane 
1.2- D.ich1orobenzene 
1.3- Dich1orobenzene 
1.4- Dichlorobenzene 
1,1-Dichloroethane 
1, 2-Dich .1 oroethane 
1 , l - D i c h l o r o e t h e n e 
c i s-1, 2-D.i ch .1 oro et hen e 
t r a n s - 1 , ~-D i c h l o r o e t h ene 
1, 2-D i ch .1 or o pro pan e 
c i s ~ l , 3 — D i c h 1 o r o p r o p e n e 
t r a n s - 1 , 3-Dich .1 oropropene 
Methylene c h l o r i d e 
1, 1,2, 2-T e t r a c h 1 oro e t han e 
T e t r a c h 3. oroethene 
.1, 1, 1 - T r i c h l o r o e t h a n e 
1, 1, 2—Tr i ch 3. o r o e t an e 
Tr i c h l o r o e t h e n e 
Tr i ch1o r o f 1 u o r o m e t hane 
V i n y l c h l o r i d e 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0. 

ND 
ND 
ND 
MD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

18 

AROMATICS 
Benzene 
Ch1oroben z en e 
1, 2-D i ch 3. or o be n z e n e 

ND 
ND 
0. 86 

2.18 



1, 3-D i ch .1 o r o ta enzene ND 
1,4-Dichlorobenzene £.60 
Ethylbenzene 1.60 
To 1uene 1•£$ 
Xylenes 3-50 

2.19 



GBR-31 

GENERAL WATER CHEMISTRY 
Lab pl-l (s. u. ) 
L a b c o n d u c t i v i t y, u mhos/ c m 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
Tot a 1 a .1 ha.1 i n i t y as CaC03 
T o t a l a c i d i t y as CaCOS 
T o t a l hardness as CaC03 
Sod i um abs o r p t i on r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as C03 
Ch1 o r i d e 
S u l f a t e 
Calcium 
Magne s i um 
Potassium 
Sod i um 

8/90 9/90 10/90 

7. 58 
4670.00 

£. 14 
3300.00 
3170.00 
£91.00 

0. 00 
11£0. 00 

8. £0 
354. 00 

0. 00 
584. 00 
1410.00 
£61.00 
115.00 

£. 01 
63£.00 

11/90 l£/90 

Bromod i c hloromet han e 
Bromoform 
Bromomethane 
Carbon t e t r a c h l o r i d e 
Ch 1 oroethane 
£--Ch l o r o e t h y l v i n y l e t h e r 
Ch1oro form 
Ch1oromethane 
Dibromochloromethane 
.1, £-D i ch lorobenzene 
1.3- Dich1orobenzene 
1.4- Dichlorobenzene 
1, 1 - D i c h l o r o e t h a n e 
.1, £~-D.ich 1 oroethane 
1, l - D i c h l o r o e t h e n e 
c i s-1, £-D.ich .1 oroethene 
trans-1,£~D i ch1or o e t h ene 
1,£-D i ch1o r o pr o pan e 
c i s - l , 3 - D i e h loropropene 
t ran s-1, 3-D i ch .1 oro pro pen e 
Methylene c h l o r i d e 
.1, 1, £, 2 - T e t r a c h l o r o e t h a n e 
Tet raeh1 oro ethen e 
.1, 1, 1 - T r i c h 1 oroethane 
1,1,2~Tr i ch1oro et han e 
T r i c h 1 o r o e t h e n e 
T r i c h l o r o f l u o r o m e t h a n e 
V i n y l c h l o r i d e 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
13. 
ND 
ND 
ND 
ND 
ND 
ND 
2. 80 

ND 
ND 
0. 47 

ND 
ND 

00 

AROMATICS 
B e n z e n e 
Ch .1 oro ben z ene 
1,2-D i ch1orobenz ene 

ND 
0. 34 
1. £0 

2.20 



1.3- Dich1orobenzene 1.80 
1.4- D i ch1o r o b enzene 1.50 
Ethylbenzene ND 
Toluene 0.98 
Xylenes 0.45 

POH 
Acenaphthene ND 
Acenaphthylene ND 
Anthracene ND 
Benzo(a)anthracene ND 
Benzo(a)pyrene ND 
Be n z o ( b ) f 1u o ran t hene ND 
Benzo<g,h,i>perylene ND 
Benzo ( k VP.1 uoranthene ND 
Chrysene ND 
Dibenzo(a, h ) a n t h r a c e n e ND 
Fl u o r a n t h e n e ND 
Fluorene ND 
Indeno(1,£,3-cd)pyrene ND 
Naphthalene ND 
Phenan t h r ene ND 
Pyrene ND 

*ND - Not d e t e c t e d at s p e c i f i e d d e t e c t i o n l i m i t 

2.21 
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GBR-33 

GENERAL WATER CHEMISTRY 
Lab pH ( s. u. ) 
L a b c o n cj u c t . i v . i t y , u m h (3 s / c m 
Lab r e s i s t i v i t y , ohm-m 
T o t a l cii sso Ived s o l i d s (180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a l k a l i n i t y as CaC03 
T o t a l a c i d i t y a s CaCOS 
T o t a l hardness as CaC03 
S o ci i LI m a b s o r p t i o n r a t :i. o 
B i c a r b o n a t e as I-IC03 
Carbonate as COS 
Ch1 o r i d e 
S u l f a t e 
Calcium 
Magnesi um 
P o t a s s i u m 
Sodium 

8/90 9/90 10/90 11/90 12/90 

7. 61 
4540.00 

£. £0 
3300.00 
3£30.00 
335. 00 

0. 00 
1010.00 

9.19 
409.00 

0. 00 
330.00 
1660.00 
£93.00 
68. 70 

•uJ • J. v j 

673. 00 

METALS 
Arsen i c 
Bar i uin 
Cadm i um 
Ch r o m i u m 
Lead 
S e .1 e n i u m 
S i l v e r 
Mercury 

HALOCARBONS 
Bromodichloromethane ND 
Bromoform ND 
Bromomethane ND 
Carbon t e t r a c h l o r i d e ND 
Chloroethane ND 
£-Ch 1 or o e t h y 1 v i n y 1 e t h e r ND 
C h l o r o f o r m ND 
Chloromethane ND 
Di bromoch .1 oromethane ND 
1 .2- D i c h l o r o b e n z e n e ND 
1 .3- D i c h l o r o b e n z e n e ND 
1 .4- D i c h l o r o b e n z e n e ND 
1 . 1 - D i c h l o r o e t h a n e ND 
1 .2- D i c h l o r o e t h a n e ND 
1 , l - D i c h l o r o e t h e n e ND 
c i s - l , 2-D i ch l o r o e t h e n e 160.00 
t r a n s - 1 , 2 - D i c h l o r o e t h e n e ND 

3.0 



12/90 

ND 
, 2--D i ch .1 ar n pr o pan e N n 

fc i s - 1 , 3-D i ch 1 or o pr o p e n e ND 
t r a n s - 1 , 3 -• D x c h l o r o p r o pene ^ n 

Methy lene c h l o r i d e N D 

1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e QQ 
T e t r a ch1o r o et h ene ND 

ND 
1, 1, 1 - T r i c h l o r o e t h a n e 
1, 1,2-Trich1oroethane 680 
T r i c h l o r o e t h e n e 
T r i ch1orof1uoromethane 
V i n y l c h l o r i d e 

ND 
ND 

AROMATICS 
B e n z e n e ND 
Chlorobenzene ND 
1, 2-D i ch .1 oro ben z en e ND 
1 , 3 - D i c h l o r o b e n z e n e ND 
1, 4-D.ich .1 orobenzene ND 
E t h y l b e n z e n e ND 
T o 1 u ene ND 
Xylenes ND 

3.1 



GBR-46 

GENERAL WATER CHEMISTRY 
Lab pH < s. u. ) 
Lab c o n d u c t i v i t y , urahos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i sso .1 ved so 1 i d s (.180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a l k a l i n i t y as CaCOS 
T o t a l a c i d i t y as CaCOS 
T o t a l hardness as CaCOS 
Sodium absorp t i on r a t i o 
B i c a r b o n a t e as HC03 
Carbonat e as CO3 
Ch .1 or ide 
S u l f a t e 
C a l c i um 
Mauri e s i um 
P o t a 5 s i u m 
S o d i u m 

8/90 9/90 10/90 11/90 12/90 

7. 18 
7080.00 

1.41 
5070.00 
4960.00 
407.00 

1800.00 
10. 20 

497.00 
0. 00 

1070.00 
1980.00 
594.00 
76. 40 
4. 90 

996.00 

METALS 
Ars en i c 
Bar i um 
„Cadm i um 
l i r o m i um 
Lead 
E> e 1 e n i u m 
Si I v e r 
Mercury 

HALOCARBONS 
Bromod ich1oromethane 
Bromoform 
Bromomethane 
Carbon t e t r a c h 1 o r i d e 
Ch1oroethane 
2~Ch1or o e t h y1v i n y1e t h er 
Ch1oroform 
Ch 1 or om et'han e 
Di bromoch1oromethane 
.1, 2-D i ch 1 or oben z en e 
1.3- D i c h 1 o r o ben zen e 
1.4— Dich1orobenzene 
1.1- D i c h l o r o e t h a n e 
1,£—Dich1oroethane 
1, 1-D i ch1o r oe thene 
c i s — 1 , 2 ~ D i c h 1 o r o e t h e n e 
trans-1,2-D i c h l o r o e t h e n e 
1.2- D i c h l o r o p r o p a n e 
ic i s - 1 , 3 - D i chloropropene 
t r a n s - 1 , 3-D.ich 1 oropropene 
Methylene c h l o r i d e 
1, 1,2, 2--Te t rach l o r o e t h a n e 
T e t r a c h l o r o e t h e n e 
Dichloromethane 3.2 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

140.00 
ND 
ND 
ND 
ND 

ND 
ND 
15 
5.4 



12/90 

Ll , 1, 1 - - T r i c h 1 o r o e t hane ND 
* 1 , 1 , £ - T r i c h l o r o e t h a n e ND 
Tr i ch l o r o e t I t ene 11.0 
T r i ch1oro f 1 u o r o m e than e ND 
V i n y l c h l o r i d e ND 

fiROMftTICS 
Dense ne 
Ch 1 orobenzene 
1,£-Dich1 oroben z ene 
1, 3-D i ch1oro b en z e ne 
1, h--D i ch 1 o r o b enzene 
Ethy1 benzene 
T o .1 u ene 
Xylene s 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3.3 



GBR-49 

GENERAL WATER CHEMISTRY 
Lab pH (s.u- ) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (.1.00) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a l k a l i n i t y as CaCOS 
T o t a l a c i d i t y as CaC03 
T o t a l hardness as CaCOS 
Sodium a b s o r p t i o n r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as COS 
Ch1 o r i d e 
Su1 f a t e 
C a l c i um 
Magnes i um 
P o t a s s i u m 
Sod i um 

8/90 9/90 10/90 11/90 12/90 

7. 15 
4630.00 

£. 16 
3350.00 
3310.00 
£57.00 

0. 00 
10£0. 00 

9. 14 
313.00 

0. 00 
431.00 

1650. 00 
386.00 
15. 10 
£. 97 

67£.00 

METALS 
A r s e n i c 
a r i um 
aclm i um 

Chrom i um 
Lead 
S e 1 e n i u m 
S i l v e r 
Mercury 

Br o m od i eh 1o r o m e t hane 
Bromoform 
Bromomethane 
Carbon t e t r a c h l o r i d e 
Ch 1 oroethane 
£~Ch1oroethy1 v i n y l e t h e r 
Ch1oro form 
Ch1oromethane 
Di bromoch .1 oromethane 
1, £-D i ch1oro ben ze ne 
1, 3-D i ch .1 o r o b e n z e n e 
1,4-Dich1orobenzene 
1 , 1 - D i c h 1 o r o e t hane 
1 , £ - D i c h 1 o r o e t han e 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 , 1 - D i c h l o r o e t h e n e ^2Q QQ 
cis-l,£-D i ch1o r o e t he ne 
t r a n s - 1 , d - D i c h l o r o e t h e n e 

..... ... . ' ND 
,d-Dich1oropropane N D 

c i s - 1 , 3-D i ch1oro pr o p e n e 
t r a n s - 1 , 3 - D i c h l o r o p r o p e n e 
Methylene chIor i d e ^n 

1, 1 ,£:,£- T e t r ach 1 o r o e t h a n e 

3.4 



12/90 

k T e t r a c h l o r o e t h e n e 
'.1., 1 , 1 - T r i c h l o r o e t h a n e 

T r i ch1o r o e t h ene 
T r i c h 1 o r o f 1 u o r o m e t h a n e 

E t h y l b e n z e n e 

15.00 
ND 
ND 

1 , 1 , c ' - T r i ch 1 o r o e t h an e 9 10 

ND 
ND 

UJ.n y,1. ch 1 t vp :i cl e c on TJicnloroiretnane J.OU 

AROMATICS 
Benzene N D 

C h l o r o b e n z e n e ND 
1, £' - D i e h 1 o r o b e n z e n e ND 
1 , 3 - D i c h l o r o b e n z e n e ND 
1, 4 - D i c h 1 o r o b e n z e n e ND 

ND 
T o l u e n e N D 

X y l e n e s N D 

• 

3.5 



GBR-50 
8/90 

GENERAL WATER CHEMISTRY 
Lab pH ( 5. u. ) 
L a b c o n d u c t i v i t y, u. mhos/ e m 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a 1 h a I i n i t y a s C a CG 3 
Tot a 1 ac 1d i t y as CaC03 
T o t a l hardness as CaCOS 
S o d i u m a bs or pt i on r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as COS 
Ch .1 or i d e 
S u l f a t e 
C a l c i um 
Magnesi um 
Potass i u m 
Sodium 

METALS 
Ars en i c 
Bar i um 
Cadm i um 
Chrom i um 
Lead 
S e .1 e n i u m 
S i l v e r 
Mercury 

HALOCARBONS 
Bromod i c h .1 oromethane ND 
Bromoform ND 
Bromomethane ND 
Carbon t e t r a c h l o r i d e ND 
Chloroethane ND 
£-Ch1oroethylvinyl e t h e r ND 
Chl o r o f o r m ND 
Chloromethane ND 
Di bromoch 1 oro ni e than e ND 
1,2-Dichlorobenzene ND 
1, 3--D i ch l o r o b e n z en e ND 
1,4-D i c h l o r o b e n z e n e ND 
1, 1—Dich1 o roe thane ND 
1 , £ — D i c h 1 o r o e t h a n e ND 
.1, l - D i c h l o r o e t h e n e ND 
c i s ~ l , £ - D i c h I oroetheTIe ND 
t r a n s - 1 , £~-D i ch 1 o ro e t h e n e ND 
1 ,£-D i ch1 oro pro pan e ND 
c i s - 1 , 3 - D i c h l o r o p r o p e n e ND 
t r a n s - 1 , 3 - D i ch1or opr op e n e ND 
Methylene c h l o r i d e ND 
1, 1,2, 2™Tet rach 1 oro et han e ND 
T e t r a c h l o r o e t h e n e ND 

9/90 10/90 11/90 12/90 

7. 68 
3480.00 

2. 87 
2760. 00 
2690. 00 
161.00 

0. 00 
1050.00 

5. 87 
196.00 

0. 00 
76. 10 

1740.00 
217.00 
123.00 

2. 94 
436.00 

3.6 



12/90 

1, .1, 1 - T r i c h l o r o e t h a n e ND 

.1, 1 , £ - T r i c h l o r o e t h a n e ND 
T r i c h l o r o e t h ene ND 
T r i c h 1 o r o f 1 u o r o m e t h a n e ND 
V i n y l c h l o r i d e ND 
c i s - 1 , 2 - D i c h l o r o e t h e n e ND 

AROMATICS 
Benzene ND 
C h 1 o r o b e n z e n e ND 
1 , £ - D i c h 1 o r o b e n z e ne ND 
1, 3 - D i c h l o r o b e n z e n e ND 
1, 4 - D i c h .1 o r o b e n z e n e ND 
E t h y 1 b e n z e n e ND 
T o .1 LI ene ND 
X y l e n e s ND 

*ND - Not d e t e c t e d at s p e c i f i e d d e t e c t i o n l i m i t 

3.7 



GIANT REFINING BLOOMFIELD REFINERY 
MON i"HLY POTENT I ONEIRIC SURFACE 

MOMT!!/YE!-il̂ ; J u l y , 1990 

WEU.... tt WELLHEAD I )EPIi ! 1 0 DEPT I-l TO PRODUCT ADJUSTED 
ELEVW l TOM WA1 "ER PRODUCT THICKNESS WSEL* 

IN FEET IN FE :.E ! IN 1-bEi IN FEET IN FEET 

(3RW 1 5391. 30 51 . 55 0. 00 5342.75 
GRW--£ 5391.£8 49. 00 0. 00 534£„£8 
GRW-3 5383„77 ='i9. 99 0. 00 5338.78 
GRW-4 5390.0£ 4 £. 48 0. 00 5347.54 
GRW-5 5390- 56 I;::., 30 0. 00 5348.£6 
GRW 6 539 0.81 AG „ 95 0. 00 5343.86 
GRW-10 5395„0£ 44. 4 1 . 35 3. £0 5353. 03 
GRW 11 5397.85 C. C n 74 0. 00 5375.11 
GRW-IE 5397.24 £5 0. 00 5363,, 99 
GRW 13 5396.90 3 3 » 53 0. 00 5363.37 
GBR-5 5395., 07 4 3 „ 1 3 33. 0.£ 10. 1 1 5360. 03 
GBR—6 5395. 70 39 . 9 7 39. 96 0. 01 5355.74 
GBR-7 539 5. 85 •:• 'i-. 75 34. 6 1 10. 14 5359,, ,21 
GBR-a 5390.50 4 3. '.:•?! 0. 67 5348.04 
GBR -9 5389.9£ 4 £. 4£ 0. 00 5347.50 
GBR 10 5390.57 4-2. 20 4£. 0£ 0. .18 5348.51 
GBR-1.1. 5389.43 43 „ 55 40. 78 £. 7 7 5348. 1.0 
GBR-13 539 3.04 43., 40. S£ £. 5£ 5351.7£ 
GBR-15 539 7. 99 3 1 . 30 0. 00 5366. 19 
GBR-17 540£.6 9 34. 0. 00 5368.34 
GBR-18 542 1 . 6 8 1 9. 88 0. 00 5401.80 
GBR-19 5393.83 39. 39 39. 3£ 0. 07 5354.50 
GBR--SB 5393. 47 4 1.. 00 40. ££ 0. 78 5353.09 
GBR-21S 5400.65 £0. 55 £0. 42 0. 13 5380.£0 
GBR-2•D 5400.19 3£,. 9 5 0. 00 5367.£4 
GBR ea 5395.91 36. 34 35. 49 0. 85 5360.£5 
GBR--E3 5403,, 72 18 0. 00 5330.54 
GBR £4S 5396.08 £4. 85 £4. 76 0. 09 5371.30 
GBR 24 D 5396.77 £8. 05 0. 00 5368.72 
GBR £5 5396.7£ £8. 70 0. 00 5368.02 
GBR-26 5395.59 i:.:! „ 80 0. 00 5362.79 
GBR 3© 5396.58 33,. 5 / 33. 55 . 0. 0£ 5363. 03 
GBR 31 5394.86 3 ''i-, ,'6 0. 00 5360.10 
GBR 33 5396.£3 3 7 „ 89 37. 56 0. 33 5358.65 
GBR-34 539 4,. 00 3 6« i Ci 35. 0£ 1. 70 5358. 64 
GBR 35 539 3. 6 6 37,, 40 35. 0£ £. 38 5358.16 
GBR--39 5397.55 34. 0. 00 536 3. .1.8 
GBR 40 5400.76 3 1. 9 0 0. 00 5368.86 
GBR 41 539 6.35 £9. 19 0. 00 5367.16 
GBR-51 5389.68 39,. 75 0. 00 5349.93 
GBR-52 5387.74 3 7. 45 0. 00 5350.£9 

•* WSEL ••• l •ji'TTER SURFACE EL EVA 11 ON ADJUSTED FOR PRODUCT DE £PIH 

4.0 
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G I A N T R E F I N I N G B L O O M F I E L D R E F I N E R Y 
MGNTi- !LY 1-0TENT I O M E T E I C SURFACE 

I'!0N I"i I / YEi.'AR; A u g u s t , 1 9 9 0 

::T. :ZZ ;zz r:.z :::z :zz :::r :::r :™ :zz :::::::~ :™ izz ; :::z ::;r. zzz zz: :::: r.z :zz z:z z:z :~ "~ ;:~z ::.z ::~ r:r :::z :~: z:z : :::z :zz :rz r~; :zz zz: 

WELL i i WELLHEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
ELEVAT ION WATER PRODUCT T H I C K N E S S W S E L * 

I N FEET I N FEE' i I N FEET I N FEET I N FEET 

GRW--1 5 3 9 4 , , 3 0 5 £ . 0 0 0. 00 534 -2 . 3 0 
GRW - - E 5 3 9 1 . £ 8 5 0 . 5 5 0. 00 5 3 4 0 . 7 3 
GRW-3 5 3 8 8 . 7 7 5 1 . 15 0. 00 5 3 3 7 . 6 2 
GRW-4 5 3 9 0 . 0 £ 4 9 . 0 5 0. 00 5 3 4 0 . 9 7 
GRW-5 5 3 9 0 . 5 6 4 8 . 3 4 0. 00 5 3 4 - 2 . £ £ 
GRW-& 5 3 9 0 . 8 1 4 8 . 7 5 0. 00 5 3 4 E . 0 6 
GRW 10 5 3 9 5 . « £ 3 9 . £ 5 3 6 . 9 0 c.» cV Ti'j 5 3 5 7 . 6 5 
GRW-11 5 3 9 7 . 8 5 £ £ , 8 9 0. 00 5 3 7 4 . 9 6 
GRW I E 5 3 9 7 . 2 4 3 5 . 6 5 0. 00 5 3 6 1 . 5 9 
GRW-13 5 3 9 6 . 9 0 3 3 . 5 2 0. 00 5 3 6 3 . 3 8 

G B R - 5 5 3 9 5 . 0 7 4 3 . 0 9 3 2 . 5 9 10. 50 5 3 6 0 . 3 8 
G B R - 6 5 3 9 5 . 7 0 3 9 . 7 3 3 9 . 7.1 0. 02 5 3 5 5 . 9 9 
G B R - 7 5 3 9 5 . 8 5 4 1 . 2 3 3 4 . 11 7. 12 5 3 6 0 . 3 £ 

G B R - 8 5 3 9 0 . 5 0 4 3 , 9 7 4 2 . 9 1 1 . 06 5 3 4 7 . 3 8 

G B R - 9 5 3 8 9 . 9 £ 4 5 . 8 1 0. 00 5 3 4 4 . 1 1 

GBR 10 5 3 9 0 . 5 7 'i 2 . 2 7 0 . 00 5 3 4 8 . 3 0 

G B R - 1 J 5 3 8 9 . 4 3 44-. £ 8 4 1 . 4 7 2 . 8 1 5 3 4 7 . 4-0 

G B R - 1 3 5 3 9 3,, 0 4 4 2 . 0 6 4 1 . 1 4 0 . 9 2 5 3 5 1 . 7 2 
G B R - 1 5 5 3 9 7 . 9 9 3 0 . 8 9 0. 00 5 3 6 7 . 1 0 
G B R - 1 7 5 4 0 2 . 6 9 3 4 . 3 0 0. 00 5 3 6 8 . 3 9 

G B R - 1 8 542.1 . . 6 8 20, . 0 5 0. 00 5 4 0 1 . 6 3 
G B R - 1 9 5 3 9 3 . 8 3 3 9 . 5 3 3 9 , 4 1 0 . 12 5 3 5 4 . 4 0 
GBR-E'0 5 3 9 3 . 4 7 4 2 . 2 2 4 0 . 4 1 1 . 8 1 5 3 5 2 . 7 0 
G B R - 2 I S 5 4 0 0 . 6 5 2 0 . 5 7 2 0 . 2 6 0. 1 .1 5 3 8 0 . 3 7 
GBR--21D 5 4 0 0 . 1 9 3 1 . 4 8 0. 00 5 3 6 8 . 7 1 
G B R - 2 2 ' 5 3 9 5 . 9 1 3 6 . 9 3 J..J. >.J..J . 1 . 3 8 5 3 6 0 . 0 3 
GBR 2 3 5 4 0 3 . 7 £ £ 3 . 0 9 0. 00 5 3 8 0 . 6 3 
GBR 2 4 S 5 3 9 6 . 0 8 2 4 , 3 3 2 4 . 2 5 0 . 13 5 3 7 1 . 8 0 
G B R - 2 4 D 5 3 9 6 . 7 7 2 7 . 4 8 0. 00 5 3 6 9 . 2 9 
GBR £ 5 5 3 9 6 . 7 2 NA NA NA NA 
G B R - 2 6 5 3 9 5 . 5 9 3 3 . 6 6 0. 00 5 3 6 1 . 9 3 
G B R - 3 0 5 3 9 6 . 5 8 3 3 . 1 1 0. 00 5 3 6 3 . 4 7 
G B R - 3 1 5 3 9 4 . 8 6 3 4 . 5 9 0. 00 5 3 6 0 . £ 7 

G B R - 3 3 5 3 9 6 . £ 8 3 7 . 9 5 3 7 . 4 0 0 . 5 5 5 3 5 8 . 7 7 
G B R - 3 4 5 3 9 4 . 0 0 3 6 , 24 3 5 . 0 2 1 . 2 2 5 3 5 8 . 7 4 
GBR - -35 5 3 9 3 . 6 G 3 7 . 16 3 4 . 9 5 2 . 2 1 5 3 5 8 . 2 7 
G B R - 3 9 5 3 9 7 . 5 5 3 3 . 96 0. 00 5 3 6 3 . 5 9 
G B R - 4 0 5 4 0 0 . 7 6 3 1 . 9 2 0. 00 5 3 6 8 . 8 4 
GBR-"41 5 3 9 6 . 3 5 2 9 . 2 1 0. 00 5 3 6 7 . 1 4 
G B R - 5 1 5 3 8 9 , , 6 3 4 0 . 7 0 0. 00 5 3 4 8 . , 9 8 
G B R - 5 2 5 3 8 7 . 7 4 3 9 . 0 5 0. 00 5 3 4 8 . 6 9 

* WSEL - WATER SURFACE E L E V A T I O N ADJUSTED FOR PRODUCT DEP' H 
N A - D a t a N o t C o 111? c t c d 

4 . 2 
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August 1990 

Woter Surface Contour Mop Giant-Bloomfield Refinery 
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GI ANT REF INI NG BL..00MFIELD RSiiFINERY 
MONTHLY POTENT IOMETRIC SURFACE 

MONTH/YEARi Sept., 1990 

WELL . tt WELLHF.; JA D DEPTH TO DEPTH TO PRODUCT ADJUST ED 
ELEVATJ ON WATER PRODUCT THICKNESS WSE JL* 

IN FT: -ET !JN l-Ei:::. ! IN FEET IN FEET IN FIJ JET 

GRW- • i 539 A. 30 51 . 57 0. 00 53 A2, 73 
GRW- 5391 . £8 49. 75 0. 00 534-1. 53 
GRW -- 3 5388. 7 7 53, 50 0. 00 irr -7 tr: 

J J J J . 27 
GRW • -4 5390. 0£ 45. 20 0. 00 534 A. 82 
GRW--•5 5390. !.l {•'; 53. 70 0. 00 53 3 1 . 86 
GRW- 6 5390. 81 46 „ 40 0. 00 53AA. A1 
GRW -• 113 539 5,. 0£ 53. 65 4JJ5. 62 10.03 534-9. 39 
GRW- 1 1 5397. 85 34, 00 0. 00 5363. 85 
GPW- IE 539 7. £A Jib. 9 3 0. 00 5360. 31 
GRW •-13 5396. 9 0 34. 25 0. 00 t::- -j- r 

V.J w1 O C\ « 65 
GBR-•5 539 5. 07 A3. 05 32. 50 10. 55 5360. A 6 
GBR- 6 5395. 70 3 9 „ 9 A 39. 90 0. 0A 5355. 79 
GBR- 5395, 85 A 1, 75 34. 06 7. 69 5360. i:~: 5 
GBR-8 5390. 50 A A. 70 A3. 20 1. 50 53-47. 00 
GBR- 9 5369. 92 46. 4 4- 0. 00 5343. A 8 
GBR -10 5390. 5 7 A2. £5 0. 00 5348. 
GBR-- 1 1 5389. A 3 A A. 60 A 1. 89 2. 71 5347. 00 
GBR- I 3 5393. 04 A2,- 95 A 1. A 5 1. 50 53 5 1 . 29 
G.BR- 15 5397. 99 32. 04- 0. 00 5365. 95 
GBR- 1 7 5A0£. 69 34, £0 0. 00 5368. A 9 

GBR- 18 5'i-E 1. 63 20, .1.3 0. 00 5A01. 55 
GBR - 1 9 539 3. A3 39. 9 5 39. 80 0. 15 5354. 00 

GBR-20 5393. 47 42. 25 4 1 . 50 0. 75 53 5 1 . u •-• 

GBR-EIS 5400. 65 19. 95 0. 00 5380. 70 

GBR- £ 1D 5 400. 19 3 1 . 53 0. 00 5363. 66 

GBR-- 5395, 91 A-2. 50 35. 70 6. 80 5358. 85 

GBR-E'3 5403. 72 i::J 2. 6 3 0. 00 53 8 1 . 09 
GBR-2 AS 5398. 08 23. 95 0. 00 5372. 13 

GBR- 2 AD 5396. 77 27. 60 0. 00 5369. 1 7 

GBR-£5 5396, 7 c! 29., 12 0. 00 5367. 60 
GBR- £& 5395. 59 33. 55 0. 00 r.;r r •-! 04 
GBR- 30 5396. 58 32, 25 0. 00 536 A. 33 
GBR- 31 539 A. 36 3A. 85 0. 00 5360. 01 
GBR- 5396. £8 39. 17 38. 20 0. 97 5357. 89 

G BR3 A 539 A. 00 37. 23 35. A2 1. 81 5358. 2 2 
OS R-3 5 5393. 66 33. 54 35. 40 3. 14 5357. 6 3 
GBR--39 5397. 55 33, 9 7 0. 00 5 3 6 ...v. 58 
G BRA0 5A00. 76 3 1 . 95 0. 00 5368. 81 
OS R-A l 5396. 29. 21 0. 00 5367. 14 
GBR-51 5389. 68 40. 99 0. 00 5348. 69 
GBR- 5£ 5337. 7 A 39, 31 0. 00 53A8. A3 

* WC-EL WATER SURF ACE ELEVAT ION ADJUSTED FOR PRODUCT DEP TH 

4.4 



11100 11300 11500 11700 11900 

September 1990 
Woter Surface Contour Mop Giont-Bloomfield K ̂ finery 
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G IA' •••!'!' R IJJFINI HG BL00MI-" 1E!....D REF INE R Y 
:"!(JN !'Hi... Y PDT"ENT 10MET R I C SU RFtt0E 

NUNTI-I/ YEI-iR :: Oct.. 1990 

WELL, WELL. HE AD DEPTO TO DEPTH TO PRODUCT ADJUSTED 
£LEvn rJOA WA ! R PRODI JCT THICKNESS WSEL* 

IN FEET TM FEET IN FJ ET IN FEET IN FEET 

••JEW 1 539 4 „30 51» 6 0 0. 00 5342,, 70 
GRW-2 539 1,. 28 50,. 50 0. 00 5340.78 
13 RW 3 5388.7 7 52, 30 0, 00 5336.47 
GRW 4- 5390.02 4 7. 04- 0. 00 5342.98 

GRW-5 5390.56 46. 5 7 46. 54 0. 03 5344,01 

GRW-6 539 0.81 45, 65 45, 63 0. 02 534 5. 18 

GRW-10 5395.02 48,. 60 4 7. 80 0. 80 5347.06 

GRW 11 5397,, 85 22 „ 80 0. 00 5375.05 
GRW-IE 5397.24 35. 50 0. 00 5361,74 

GRW-13 5396.90 33. 6 0 0. 00 5363.30 
GBR-5 5395. 0 7 36,. 90 V.'J . 6 0 3, 30 5360.81 
GBR-6 5395.70 4 0, 00 0. 00 5355.70 
GBR-7 5395.85 35., 6 5 34. 34 1. 31 536 1.25 
GBR-8 5390.50 45. 00 43. 40 1. 60 5346.78 
GBR-9 5389.92 45. 55 0. 00 5344.37 
GBR 10 5390.57 •'•} ci» ci c> 0. 00 534-8. 29 
GBR-1 1 5389.43 44. 20 42. .18 2. 02 5346.35 
GBR-13 539 3. 04 4 3„ 20 4 1 , 64 1. 56 5351.09 
GBR-15 5397.99 30. 70 0. 00 5367.29 
GBR-17 5402.69 34 „ 00 0. 00 5368.69 
GBR-18 5421.68 19. 95 0. 00 5401.73 
GBR-19 5393.83 39. 84 0. 00 5353.99 
GBR-20 539 3.47 4 1 . 40 4 0. 65 0. 75 5352.67 
GBR-21B 54 00. 65 19. 79 19. 68 0. 1 1 5380.95 
GBR 21D 5400.19 2 7-65 0. 00 5372.54 
GBR-22 5395.91 40. 35 36. 75 3. 60 5358.44 
GBR-23 5403.72 2 1 . 98 0. 00 5381.74 
GBR-24S 5396.08 23. 85 0. 00 LJ f cl m c! v5 

GBR-2 41) 5396.77 27. 30 0. 00 536 9.47 
GBR-25 5396.72 29. 10 0. 00 5367.62 
GBR-26 5395. 59 32. 85 0, 00 536 2. 74 
GBR-30 5396.58 32. 56 0. 00 5364.02 
GBR-31 5394.86 34. 57 0. 00 5360.29 
GBR-33 5396.28 38. 97 37. 93 0. 99 5358.10 
GBR-34 5394. 00 36. 6 4- ••j 31 .1.. 33 5358.42 
GBR-35 5393.66 37. 55 35. Cl m Clx^J 5357,89 
GBR-39 539 7, 55 33. 51 0. 00 5364,04 
GBR-40 5400.76 3 1 . 93 0. 00 5368.83 
GBR-41 5396.35 c i ' ) » c!w 0. 00 536 7. 12 
GBR 51 5389.68 4 1 . .16 0. 00 5348.52 
GBR-52 5387.74 39. 50 0. 00 5348. 24-

* WSEL -• WATT JR SURFACE ELEVAT ION ADJUSTED FOR PRODUCT DEP TH 
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G l Hl'H" REF 1 M1 NG BECOME.[ ELD REF I iMEEY 
M0NT"I !L Y P0 TEM"I 1 GMETRI C SLJEFf-iCE 

MONT i-l/Y EA!'; s N o v . , 19'30 

WELL tt WELLE il'! TAD DEP 111 TO DEPTH TO PRODUCT ADJUST ['ED 
I:: ..LEVAT J : ON WATER PRODUCT THICKNESS WEE: : L * 

:i:i\i FT ;.ET" IN FEE'! IN FEET IN FEET IN F! JET 

GRW -1 539 A. 30 40, 10 0. 00 5354. 20 
GRW-;- 539 1, 2 9 49. 65 0. 00 5341 . 63 
GRW-3 5388. 1' i 5 4. 18 0. 00 5334. 59 
GRW-4 5390. 02 4 8. 15 0. 00 5341 . 87 
GRW-5 5390. 56 50, 40 0. 00 5340. 16 
GRW-6 ' 5390.. 81 42. 48 0. 00 5348, 33 
GRW-10 33 9 5. 02 53. 53 52. 45 1 . 03 5342. 5 ZJ 

GRW 11 5397. 85 2 1 . 05 0. 00 5376. 80 
GRW-IE 539 7., 24 35, 94 0. 00 536 .1.. 30 
GRW-13 5396 „ 9 0 34, 23 0, 00 5362. 67 
GBR-5 5595. 0 7 55, 911", 31.58 Cl. « v."i / 556 5. 02 
GBR-6 5395. 7 0 39. 73 0. 00 5355,, 9 7 
GBR-7 539 5. 85 34. 77 33. 63 1 . 09 536 1 „ 95 
GBR-8 5390. 50 45. 53 43, 55 1. 98 5346. 55 
GBR-9 5389. 92 46. 77 0. 00 534 3. 15 
GBR-10 5390. 57 42. 28 0. 00 5348. 29 
GBR-11 5389. 43 44, 47 42. 42 2. 05 5346. 60 
GBR 13 5393. 04 43. 53 4 1 . 90 1. 63 5350. 8.1 
GBR-15 5397. 99 30. 69 0. 00 536 7. 30 
GBR-17 54-02. 69 vi ̂ i*» J ci 0. 00 5368. 37 
GBR-18 542 1 . 68 19„ 88 0. 00 5401 „ 80 
GBR-19 l_. f V...' ,.' V_J B 83 40. 4 3 40. 22 0. 21 \Zl v.i V j »Jj u 57 
GBR-20 539 3. 47 40. 88 0. 00 5352, 59 
GBR-21S 5400, 65 20. 04 19. 94 0. 10 5380. 69 
GBR EID 5400. 19 25. 15 0. 00 5375. 04 
GBR EE 5395. 9 1 40. 27 36„ 01 4. 26 5359. 05 
GBR-E3 5403. 72 22. 28 0. 00 538 1 . 44 
GBR-E'4'3 5396. 08 24. 32 24. 15 0. 17 5371 „ 90 
GBR-24D 5396. 77 27. 54 0. 00 5369. Ci v i 

GBR-25 5396. 7 r £9. 23 0. 00 5367. 49 
GBR-£6 5395. 59 33. 64 0. 00 536 1. 95 
GBR-30 5396. 58 32. 72 0. 00 5363. 86 
GBR-31 539 4. 86 35. 10 0. 00 5359. 76 
GBR-33 5396. 28 38. 80 38. 23 0. 57 5357. 94 
GBR-34 5394. 00 37. 50 36. 83 0. 6 7 5357. 04 
GBR-35 5393. 66 38. 35 35. 83 2. 52 5357. v?.'vi 
GBR-39 r r "7' \ "7 

-..} •:'.) •) / . 55 33. 92 0. 00 536 .:'>. 63 
GBR-40 5400. 76 30. 93 0. 00 5369. 33 
GBR-41 5396. 5 5 2 5. 2 7 0. 00 55 f 1. 08 
GBR-51 5389. 68 40. 83 0. 00 534 8. 85 
GBR-52 5387. 7 4 39, 79 0. 00 5347. 95 

* WSEL - WATE :R SURF ACE E .LEVA r I ON ADJUSTED FOR PRODUCT DE IPTH 
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G .1. ANT REF 1 i-l 1 FJG B LOG I-IF 1 ELD REF I NE RY 
I' • i,i T1 • 11... V p 0' f E N T j: ON E 7 R ! C S U R F A C E 

NUN TE - 'YEAR s Dec, , 199 0 

WELL tt OF. FIJ IE AD UEPTT ! TU DEPTH TO PRODUCT ADJUSTED 
ELEVATION WATER PR S3 DUO 1 THICKNESS WSEL* 

JM FEET T M FEET IN FEEf IN FEET" IN FEET 

GRW- :l 539 4,30 59, 83 0. 00 5334,, 4 2 
GRW 2 5391,28 49., 60 0. 00 534-1. 68 
GRW-3 5388,77 5 1, 7 1 0. 00 5337,, 06 
GRW 4 5390,02 4- 5., 9 2 0. 00 5344.10 
GRW 5 539 0.56 54 . 53 0. 00 5336.03 
GRW-6 " ..'•'. T0. 81 49. 9 4 0. 00 5340.87 
GRW-10 5393.02 55, 12 51 , 98 1. 14 534 2.81 
GRW-11 5397.85 20, 25 0. 00 5377.60 
GRW IE 5397.24 36 „ 93 0. 00 5360,, 31 
GRW-13 5396.90 34. ] 0 0. 00 5362.80 
GBR-5 5395, 07 33, 02 3 1 . 75 1 . 27 5363.07 
GBR-6 5395.70 39, 72 0. 00 5355.98 
GBR-7 ' - • j C i / " j c"'f 34. 22 33. 14 .1 . 08 5362., 49 
GBR a 5390.50 4 5„ 54 4 3. 55 1. 99 5346.55 
GBR-9 5389.92 46„ 86 0. 00 5343.06 
GBR-10 5390.57 4 2, 27 0. 00 5348.30 
6BR-11 *.J ..J ... j ... . -r *.J 44, 35 42. 42 1. '5 3 5346,, 62 
GBR 13 33f>;•';, 04 44. 33 41 . 95 2. 38 5350.61 
GBR-15 5397.9 9 30. 53 0. 00 536 /. 46 
GBR-17 5402.69 34. 4-2 0. 00 5368,27 
GBR-18 542.1.. 68 20. 23 0. 00 540.1. 45 
GBR-19 539 3. 83 NA NA NA NA 
GBR-E0 539 3.47 39. 93 0. 00 5353. 54-
GBR-£:lS 5400.65 19. 79 0. 00 5380. 86 
GBR-EID 5400.19 28. 24 0. 00 5371.95 
GBR-22 5395.91 39. 92 35. 88 4. 04 cr ~> nr r\ •-! •-'» 

J U J Cl L'_ 
GBR-23 54 03,72 22. 1 3 0. 00 5331.59 
GBR--24S 5396.08 24. 23 0. 00 5371.85 
GBR-24D 5396.77 27. 48 0. 00 5369.29 
GBR-E'5 5396.72 2 9 . 2 \1' 0. 00 5367.49 
GBR-26 5395.59 35. o3 0. 00 5362. 06 
GBR-30 5396.58 33. 00 0. 00 5363.58 
GBR-3.1. 5394.86 35. 13 0. 00 5359.73 
GBR-33 5396,28 38. 84 38. 24 0. 60 5357.92 
GBR-34 5394,00 u ? * vi'O \.J \J a O \ J 1. 52 5357.87 
GBR-35 5393.66 38, 04 35. 84 2. 20 5357.38 
GBR-39 5397. 55 33. 95 0. 00 536 3. 60 
GBR-40 5400.76 30. 90 0. 00 5369.86 
GBR-41 539 fo. ...i5 26 „ 32 0. 00 5369.53 
GBR-51 5389.68 4 1. 56 0. 00 5348.12 
GBR-5 E' 5387.74 40. 91 0. 00 5346.83 

* WSEL - WATER SURFACE El FVftTION ADJUSTED FOR PRODUCT DEP TH 
NA - Dab/ a IM o t C o 11 e c: t e ci 
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Giant R e f i n i ng Co. B1oomf ie1d Ref i n e r y 
Q u a i I e r 1 v R « c o v e r y W e 1. I 

V CJ 1 u rn & 7 a b u ]. a t i o n 

T h i r ci Cl u a t t e» r o f I.9 90 

Well Month #1 Month #2 Month tt3 T o t a l 

GRW-1 

GRW-2 

GRW-3 

GRW-4 

GRW-5 

GRW-6 

GRW-10 

GRW-11 

GRW-IS 

GRW-13 

6850 

18560 

50360 

216 1 0 

50760 

30750 

1356 10 

1661 

10432 

15808 

6 440 

11530 

34-960 

22570 

57220 

22600 

140030 

0 

6934 

10038 

6820 

10730 

35120 

22030 

51790 

22160 

275690 

5492 

6711 

10070 

201 10 

34-820 

1204-40 

66210 

159790 

75510 

551330 

7153 

24127 

35916 

1095406 T o t a 1 V o 1 I.I m e P u m p e d I n G a 1 1 a n s 

5.0 



Giant R e f i n i n g Co,. B l o o m f i e l d R e f i n e r y 
O. u a r I; e > • J y IM <•? t "I" a n k 

Va I um e Change 

T h i r d Q u a r t e r , 19 90 

Tank Beginning Ending Net 
Number Vol. une Volume Change 

102 82 5.7 16904 8687 

106 8010 8010 0 

21 35756 8 354524 -3044 

22 56978 205488 148510 

27 185631 185631 0 

32 159291 159291 0 

34 2009 48 200948 0 

35 0 0 0 

37 352232 250231 -102001 

T o t a .1. IM e t V a 1 u ni e C h a n g e 5 £ 15 £ 
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G i a n t R e f i n i n g C o, Blo o m f i e 1 ti R e f i n e r y 
T o t a l Volume Summary 

T h i r d Q u a r t e r , 199® 

T o t a l Volume Of Water 
Net Change I n Storage 

T o t a 1 W a t e r P u m p e d T o 
I. n f i 11 r a t i o n G a 11 e r y 

Recovered 1095406 
Volume 5 £.1.52 

The 1223474 

D i f f e r e n c e 180220 

Comments: The a p p r o x i m a t e l y 16% d i f f e r e n c e 
can be accounted f o r i n meter 
i n a c c u r a c y , and t he e 3t i mat ed 
volumes of t h e a i r l i f t pump 
d i s cii ary e s. 
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G i a n i R e f i n i n q C a„ B .1 o o m f i e 1 cl R e f i n e r y 
Q LI a r t e r 1 y R e c o v e r y W e 1 1 

V <j.'!. u m e T a t> i.i .1. a t i o n 

F o u r t h Q u a r t e r of 1990 

W e .!. 1 Month # 1 Month tl 2 M o n t h it 3 Tota ] 

GRW 1 

GRW-2 

GRW-3 

GRW-4 

GRW-5 

GRW-8 

GRW-10 

GRW-11 

GRW-12 

GRW-13 

8680 

12570 

45950 

24470 

76250 

26320 

242950 

2697 

4205 

6293 

6 1 30 

8660 

34870 

16990 

46590 

16400 

169320 

0 

3359 

5031 

8000 

12140 

37650 

20180 

48030 

19600 

150340 

0 

3706 

555.1. 

22810 

33370 

118470 

61640 

170870 

62320 

562610 

2697 

11270 

.16875 

.1062932 



G i a n t R e f i n i n g C o. B1. o o m f i e 1 d R e f i n e r y 
G. u a r t t; r I y M e t T a n k 

Volume Change 

F o u r t h Q u a r t- e r , 19 9 CD 

1' a n h B e g i n n i n g E TT d i i "i g N e t 
N u m b e r V o 1 u in e V o l u in e C h a n g e 

:-:nr. zz: ~:: ~r z:z z:r. zz: zz: IT;:: nn: n - n::: :::n: n: zz: zz: n:n r™ ~:zz: zzz zz: zzz zzz zz: zz: zr. zz: z:z zz: zzz zz: zz: ™ nn: zz: zz: z:z zz: 

102 16904 19722 £818 

106 8010 6010 0 

£1 354524 418451 63927 

££ 205488 317423 111935 

27 185631 185631 0 

32 159291 159291 0 

34 200948 .200948 0 

35 0 0 0 

37 250231 250231 0 

T o t a l Net Volume Change 178680 
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G :i. a n t Re f i n i ?ig Co., B I o o m f i e .1 cl Re f i n e r y 
I ' l l ; , .-< | Volume Summary 

F o u v • t 11 G! u a r t e r , 19 9 0 

' i" o t a 1 V o .1. u m e 0 f W a t e r 
M e t (; Ita n g e 1 n S t a r a g e 

T o t a 1 W a. t e r P u m p e d T o 
I i i f i 11 r a t i o n G a 1 1 e r y 

R e c o v e r e d 10 6 2 9 3 £' 
Volume 1.78680 

The 1.174650 

C o BI m e 11 i; s : T h e a p p v • o :K i m a t © 1 y S. 7 '/• d i f f e r e n c e 
c a n be a c c o u n t ed f o r i n m e t e r 
i n a c c u r a c y , a n d t h e e s 11 m a t e d 
v o I u m e s o f t Ii e a i. r l i f t p u m p 
d i s c h a r y e s . 
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SPECIFIC CONDUCTANCE VALUES 
FOR GRW-13 IN umhos/cm 

THIRD AND FOURTH QUARTERS, 1990 

7/90 8/90 9/90 

5090 4820 N/C 

10/90 11/90 12/90 

5410 N/C N/C 

*N/C - No data collected 
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GRW .1. 
8/90 9/90 

AROMATICS 
Benzene ND 
Ch 1 o r o ta e n ;•: e n e ND 
1, 2 •- D i c h 1 a r o b e n z e n e N D 
:l, 3—D i ch l o r o b e n z en e ND 
1, 4 -- D :i. c h ]. o r o b e n z ene N D 
E th y .1 b e n ;•: e n e N D 
Toluene ND 
Xylenes ND 

GRW-2 
8/90 9/90 

AROMATICS 
Benzene ND 
Ch 1 o r o b e n z ene ND 
.1., 2-D i ch 1 o r o b e n z e n e ND 
1, 3-Di chIo r oben zen e ND 
1, 4-Dichlorobenzene N D 
E t h y I b e n z e n e N D 
T o1uene ND 
Xylenes ND 

10/90 11/90 12/90 

10/90 11/90 12/90 

7.0 



RW-
e/90 

flROMAT ICS 
Benzene 
Ch1oro ben sene 
.1., £ - D .i. c h 1 o r o b e n z e n e 
,1., 3 -D i ci t 1 o r o b e n z e n e 
1, 4—DI ch 3. t>roben:•: ene 
E t h y I benzen e 
T" o 1 u e n e 
X y 1 e fi G s 

9/90 

140.00 
ND 
ND 
ND 
ND • 
1£0.00 
ND 
14. 00 

10/90 11/90 12/90 
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OBR-b 
8/90 9/90 10/90 11/90 12/90 

GENERAL WATER CHEMISTRY 
B i c a r b o n a t e as HC03 1170.00 
Carbonate as COS 0.00 
C h l o r i d e 387.00 
S u l f a t e 7E8.00 
Calcium 373.00 
Magnes i um 61.50 
P o t a s s i u m 3. E'l 
Sod ium 5 0 9 . 0 ® 

7.2 
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'GRW-10 

AROMATICS 
B e n z e n G 
Chlorobenzene 
1, £-D i ch 1 oro b en z e n e 
1, 3 -- D1 ch 1 o r o b e n z e n e 
1, 4--D i ch 1 or o ben z en e 
E t hy .1 benz en e 
T o1uene 
Xylenes 

GRW-1£ 

AROMATICS 
B (? n z e r i e 
Ch1o r o b e n ze n e 
1, £-D i c h 1 c) r o benz ene 
1, 3-D i cl11 o r o b e n z e n e 
1, 4 - D :i. c h 1 o r o b e n z e n e 
Et hy 1 ben z en e? 
T o I u e n e 
X y 1 e n e s 

8/90 9/90 10/90 11/90 l£/90 

£. £0 
ND 
ND 
IMD 
ND 
5. 30 
0. 33 

19. 00 

8/90 9/90 10/90 11/90 l£/90 

1400.00 
ND 
ND 
ND 
ND 
5£. 00 
£. £0 

66. 00 
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,GBR~20 

GENERAL WATER CHEMISTRY 
Lab pH (s. u. ) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
T o t a l a l k a l i n i t y as CaCOS 
T o t a l a c i d i t y as CaCOS 
T o t a l hard ness a s CaCOS 
Sodium a b so r pt i o n r a t i o 
Bi carbonat e as HCO3 
Carbonate as COS 
Ch1 o r i d e 
S u l f a t e 
C a l c i um 
Magnesium 
Potass i u m 
Sod i um 

8/90 9/90 10/90 

8. 43 
3120.00 

» d 1 
1820.00 
3.760. 00 
1000.00 

0. 00 
106.00 
£9. 40 

1070.00 
71. 70 

352.00 
67. 50 
36. 10 
3. 95 
2. 80 

698.00 

11/90 12/90 
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^ GBR-41 

GENERAL WATER CHEMISTRY 
Lab pH ( s. u. ) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
T o t a l d i s s o l v e d s o l i d s (180) 
T o t a l d i s s o l v e d s o l i d s ( c a l c ) 
Total, a l k a l i n i t y as CaCOS 
T o t a l a c i d i t y as CaCOS 
T o t a l hardness as CaCOS 
S od i u m a b s o r p t i o n r a t i o 
B i c a r b o n a t e as HC03 
Carbonate as COS 
Ch1 or i d e 
S u l f a t e 
C a l c i um 
Magnesi um 
Potassium 
S o d i u m 

9/90 10/90 11/90 12/90 

7. 80 6. 97 
4620. 00 6840. 00 

C- • 16 1. 46 
3£'40. 00 5050. 00 
3130. 00 4830. 00 
770. 00 428. 00 

0. 00 0. 00 
1200. 00 1730. 00 

8. 40 .10. 10 
939. 00 522. 00 

0. 00 0. 00 
467. 00 812. 00 

1090. 00 2180. 00 
365. 00 482. 00 
71. 30 128. 00 
4. 56 dm 30 

670. 00 966. 00 
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SECTION 1 

INTRODUCTION AND SUMMARY 



I n t r o d u c t i o n and Summary 
Q u a r t e r l y R e p o r t 

S e c o n d Q u a r t e r 1990 

I n t r o d u c t i o n 

D u r i n g t h e second q u a r t e r o f 1990, s e v e r a l changes were made t o 
th e r e m e d i a t i o n system a t t h e r e f i n e r y . F i r s t , t h e replacement o f 
a l l r e m a i n i n g s t e e l p i p i n g i n t h e system was completed. The PVC 
p i p e which was i n s t a l l e d g r e a t l y enhances t h e l o n g e v i t y o f our 
system. Second, d u r i n g t h e replacement o f t h e p i p i n g , p r e s s u r e 
t e s t i n g o f t h e system was conducted, a s s u r i n g us t h a t t h e r e were 
no l e a k s i n t h e p i p i n g . T h i r d , t h e batch system i n s t a l l a t i o n was 
completed. I n s t a l l a t i o n o f t h e ba t c h system g r e a t l y enhances our 
water p r o c e s s i n g scheme. A l l water i s c u r r e n t l y b e i n g processed 
t w i c e p r i o r t o d i s c h a r g e . F o u r t h , t h e programming o f our 
mi c r o p r o c e s s o r based s a f e t y and c o n t r o l system was enhanced, 
g i v i n g us g r e a t e r c o n f i d e n c e and c o n t r o l over t h e a u t o m a t i c f u n c 
t i o n s o f t h e system. 

I n a d d i t i o n , t o f a c i l i t a t e t h e BLM's l a n d f i l l i n v e s t i g a t i o n , on 
s e v e r a l occasions G i a n t a l l o w e d t h e BLM t o access u p g r a d i e n t 
w e l l s f o r sample c o l l e c t i o n . 

S u m m a r y 

S e c t i o n 2 

S e c t i o n 2 c o n t a i n s a summary of t h e q u a r t e r l y a n a l y t i c a l r e s u l t s . 
T h i s i s a change f r o m p r e v i o u s r e p o r t s where data was r e p o r t e d i n 
th e raw f o r m a t i n which we r e c e i v e i t from t h e l a b o r a t o r y . The 
new f o r m a t s h o u l d be e a s i e r t o review. Subsequent r e p o r t s w i l l 
c o n t a i n updates r e v e a l i n g h i s t o r i c a l t r e n d s o f t h e a n a l y t e s . Raw 
dat a i s a v a i l a b l e on r e q u e s t as a supplement t o t h e q u a r t e r l y 
r e p o r t . 

S e c t i o n 3 

Semiannually, samples from u p g r a d i e n t w e l l s are c o l l e c t e d and 
analyzed t o de t e r m i n e background m i g r a t i o n from u p g r a d i e n t 
sources. Again, t h e data i s t a b u l a t e d f o r easy r e v i e w , but i s 
a v a i l a b l e i n raw f o r m a t on r e q u e s t . 

S e c t i o n 4 

P o t e n t i o m e t r i c s u r f a c e maps, as w e l l as a c t u a l water s u r f a c e 
e l e v a t i o n s and p r o d u c t t h i c k n e s s e s a r e i n c l u d e d i n s e c t i o n f o u r . 



S e c t i o n 5 

S e c t i o n f i v e i l l u s t r a t e s t h e volume h i s t o r y f o r t h e q u a r t e r . To
t a l volume pumped fr o m each w e l l , as w e l l c u r r e n t t a n k volumes 
and t h e r e i n j e c t i o n volume i s r e p o r t e d . A d d i t i o n a l d e t a i l on a 
weekly b a s i s i s a l s o a v a i l a b l e i f d e s i r e d . 

S e c t i o n 6 

S p e c i f i c conductance t r a c k i n g f o r GRW-13 i s i n c l u d e d i n t h i s sec
t i o n . 

S e c t i o n 7 

Subsequent t o t h e i s s u i n g o f t h e f i r s t q u a r t e r l y r e p o r t o f 1990, 
t h e a n a l y t i c a l l a b o r a t o r y i n f o r m e d us t h a t they were r e v i s i n g 
s e v e r a l of t h e r e p o r t s i n c l u d e d i n our f i r s t q u a r t e r l y r e p o r t . 
T h e i r e x p l a n a t i o n and r e v i s e d r e p o r t s a r e i n c l u d e d i n t h i s sec
t i o n . 

S e c t i o n 8 

Samples i n a d d i t i o n t o t h o s e r e q u i r e d i n t h e d i s c h a r g e p l a n were 
c o l l e c t e d . The r e s u l t s are I n c l u d e d i n t h i s f i n a l s e c t i o n o f t \he 
r e p o r t . 
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QUARTERLY ANALYTICAL 
DATA SUMMARY 



Cf 

S 

•v. 
J i 

•fr 

Q OJ tO r H CO S CO CO -fr >£l 0 OJ r H f l UT r H 

S s> tr s Cf •fr •v 9 IS) OJ Cf -fr OJ •rH CO J l r-1 UT 
Dl Q 

S> rH f l s> •fr CO ai T H <3 ..Cl CO 0 -fr CP •fr '0 T"i Z 
Ul UT U l f l E T-t r H OJ OJ OJ UT UT 
•fr -fr 111 OJ 
C"J f ' l r - i 

. - I Q Q s 0 0 0 0 s 
CO 0 Cf CO CO UT 

cn , 

• • 
a • 

• 
s UT 0 f - 0 Cf r H f l UT 

r- I s - ( T 0 UT CO 

UT f l -fr 'J j 

S 0 f l S OJ I s - .- 4 J j 0 OJ 03 f l UT OJ r H r 4 -fr r H r H 

s S CO s f l CO Cf 0 n OJ J j 0 T-i OJ S UT UT \ s S CO s 
• 1 Q 

OJ I s - S -fr CO m r H 0 OJ >£l UT <s Cf r H S z 
OJ r H CP 01 E r H r H OJ T H OJ UT UT f l 

i£l Mj -rH rH UT 
•fr f l f l 

0 

Z Z Z 

0 0 0 
0 0 OJ 

O f l Q Q Q Q D Q . Q Q Q . Q Q Q Q . O 
Z Z Z Z Z Z Z Z J J Z Z Z J J Z Z Z Z J i Z 

O P Q P Q O Q Q Q D Q 
Z Z Z Z Z Z Z Z Z Z Z 

0 
f l 

i Q Q Q Q O Q 
Z Z Z Z z z 

Cf; 
a l 1 

Z 0 

h-
U 
LU 

> *-> 
z o 
a ce 
a a 
E 
o z 
a o 

r H 

LD I -

z a 
r H H 

Z Q 
>H Ul 
U. E 
Ul LU 
ce ce 
H UJ 
Z I -
a M 
M 0 ) 
CD Z 

a 

>-
OZ 

a 
E 
E 
n 
01 

s 
a cf 
I- cr> 
CC rH 

a 
. j ce 
a LU u I— 
M ce 

ce ai 
LU 
i— 
ce 
a 
Z) 
a 

Cf 

O j 

<S) 
Cf 
•x 
UT 

0 
IP 

UT 

H S S S S S S S S 
•s -fr { j cf Is- f i -fr J I UT 
cn 
E cf 0 f l <0 M H ^ H 

OJ rH i j j f l J ) I s -
f- J j 0 f l Jl 

rn iS I s - 0 0 JJ 0 0 0 JJ 0 J j -fr UT vJ3 -fr UT CT' J ) I s -
UT 0 JJ 0 0 0 0 -fr 0 ~N ^H 0 -fr UT OJ <0 -H -fr J J -H -fr 
• • - f r . . . . . . O ~ . . » • » • 

f - J J 0 0 C f C O 0 u T c O oi 0 0 j i Cf -fr OJ 0 CP JJ J i 0 
CO . CO IS) 0 UT E-H rn OJ OJ OJ UT UT 
CO OJ UT UT UT f l 
-f f l f l .H 

H I S S S Q S S S S 
M B Q l i l Q ff' 00 11 Q 
a i . . . . . . . . 
S Cf Q f 1 CO UT -fr UT I s -

TH CO »H CO f 1 I s -
JJ UT -fr 0- J3 

rH Ql 
- v E 

E r. ' 
•V 
Dl 
E 

rH 5 0 0 
v , OJ OJ Cf 
u i Q Q Q Q Q Q p Q Q Q Q Q . . Q . Q Q Q Q Q P 
3 Z Z Z Z Z Z Z Z Z Z Z Z C U O J H 111 z z z z z z 

^ r H E l-H \ 

fl \ D l 
E CO a r. Dl E 
0 r H — f l E 

•-' 
- V — o r. 

> Ul o f l o m L 
re O E in Ul fl f l a •ri CJ 01 

H sz 1 X> 13 (J o o +> c .C 
to S E • iH •r-i a fl fl 01 01 01 •P 

n r r H r-i Ul A o <w f l >. C TJ 01 

E o O O fl o D 01 fl •ri r H 

1 - Ul Ul Ul ui C o ' 1 - -C i. >-
z I >- Ul fl • I f l 4 - +> • c 
LU CJ - p >. "0 T3 +> fl • H o •ri Ol r H • H 

• H •p 01 • r r Ul +> Ul U T) E > J ce > -»H > > c >- Ul a fl Ul O u r H 

LL Ul . •iH > r H r H •rH ai s- Ul C Ul n 
ro 

i - 01 fl 01 

Z .- +> •H o O r H •t-i C o ai fl o 1- o ro o C 5- c 
r H cc , 0 +> Ul Ul fl X) a Ul +> r-i o ri z r H fl +> fl 

Ul Ul Ul X ri D fl m E E P •H c o r E r ai J: ai 

ce TD •H • H •ri r H U fl fl c P ai ZJ fl fl I I I CJ p 4> -P o 
Ul .J c Ul •a X) fl fl 0 fl a Hi E •H •ri u fl ce •ri O m 01 5-
0. a o ai B i l C • H • p Ul Ul E c a TJ E C o o 
u ce a Cl r r H r H r H r - r r H J- o fl •H Ol Ul t o u O o o o t . - i 

r H Ul Tj fl fl fl fl • H fl i ] o t - u c fl •H o o r-i o E= E E .a o 
te z a a a +> +> +> •P P •a (J r r H r H r H T l ' • - - I P _ j O O O i . r-i a 
1 - LU ns t ni O O O o o o H fl r fl fl o O fl fl fl a i . !- •r> r. i 

OJ a i LD ..1 _ i _ l t— 1 - 1— h- H tn CQ (J CJ CO o E a (0 L l X CQ III Hi O CJ 
i 

OJ 
Sl JZ 'H 
u o a 

ai oi 
c c 
CD 01 
N N 
C C 
ai ai 
XI JT 
o o 

o CJ 

a a 
i i 

OJ f l 

01 
C Ol 
Oi c 
N fl 

c r 
01 4 } 

X I 01 
o o 
S- $. 
o a 

01 01 
C c 
fl 01 
x r 
•p -p 
01 01 
o o 

r n 
a u 

a a 
1 1 

OJ rH 

01 a 
QJ c c 
C 01 01 n 

01 Oi c a Jl 
c sz 01 0 4 
Ol - p a 1 

JZ 01 Oi 0 a t 

- p 0 c >~ 0 01 ; 01 S- fl D. TJ ( 0 0 a • 0 •r-i 

i. r H 0 S- i H i_ j 

0 S- O SZ 0 
r H CJ a rH 0 r H r 
SZ •H 0 J: • H SZ 
0 a t CJ Q CJ 4 

•H 1 0 •ri 1 1 
Q OJ r-i a f l a> L 
1 r. SZ 1 r C 

OJ r H U f i r H 01 1." 

1 •ri r. 1 r H 

r H 

1 
Ul 

C 
O 
1 

r H 

1 
Ul 

C >. 
SZ '• Ul fl OJ l/l fl - p 

•ri S- tr. •ri 5_ 01 

CJ - p r H u +> ''c 

2.1 



8 Q 0 
OJ 0 0 
. . Q . a a 

<t ^ z >n z z 
<-> to 

Sl 0 0 0 
S I s - OJ 0 

. Q Q Q Q . . . 
OJ Z Z Z Z J . OJ Jj 
in n 

o o o o o o 
z z z z z z 

s 
ui 

Q . 
Z •* 

Q Q Q 
Z Z Z 

0 5 5 
OJ 0 

N TH J j 

0 ro 0 
h- 111 -45 

. . O • Q Q 
OJ 0 Z OJ Z Z 

0 0 0 
Q Ul CO 

. Q Q Q Q • Q . 

oj z z z z ro z r i 
OJ 

Ol 
c 
<s 

SZ 
Ol -p 

IZ t— 
0 I 
nj T-I 

s. -
-P TH 
Ol 
t -

01 
c 
•S 
r 
-p 
Ol 
E 
o 
J- <u 
O TJ 
3 H 
•-> S-
t - o 
O r-l 
S. JZ 
O (J 

r-l 

0 >-

TH . - I I - f - r> 

01 
c 
nj 
J: 
- p 
01 
O Ol 
L C 
0 01 

•H r 
r 4* 
U oi 
H o 
i . t. 
I - o 
1 r-l 

OJ JZ 
- 0 

co 
a 

01 

c 
Ol 
N 
c 
Ol 

01 SJ c o 
oi i. 
ti o 
C r-l 
oi r 

Oi SJ u 
H- c o H 
CI Hi i - Q 
E M o I 
O C rH OJ 
ce oi £ 

l l 01 

c c 
Oi 01 
H N 
C C 
Oi Ol 
13 S3 
O O 
S- S-
O O 

rH rH 

r r U rj oi oi ui SJ 
O Q rH 01 
I I >- -• 
ro t r ^ 

+> o 
a p j O H H H i u H 

01 
C 
01 

rH 
>-

X 

2.2 



• 

9 J i 9 OJ 0 0 Ul 0 JJ CO V fO 0 (0 ro ro JJ 0 J) •fr cn cn r H 

cn -H 0 OJ 0 0 Ul 0 10 I s - O" CO 0 r H CO -fr •fr r H 0 0 I s - J J 
x • i p 
h- CO 0 r H JJ OJ r H 0 <r CO E I s - 0 JJ CO I s - 0 cn -r-H OJ T H 3 Z 

cn a -fr •fr cn cn r H OJ r H OJ Ul Ul 
•JJ OJ ro OJ (0 0 
•fr 10 (0 

9 rH 0 0 0 0 0 0 0 0 
cn 0 cn cn OJ I s - I s - 0 
x 
I s - E N 0 r H ro cn 0 ro CO 

I s - CO CO cn JJ 
•fr Ul ro 

r H 

OJ JJ 

9 rH 0 si 0 0 •fr 0 -fr cn r H 0 0 Ul CO Ul I s - r- ro -fr Ul r H 

cr> 0 0 CU 0 0 H 0 -fr r H X 1 > 0 ro H -fr CO 0 0 OJ I s - X 
x . „ ll") a a a a a a cr a a a a a a a a a a a D1Q 
JJ CO 05 r H OJ I s - Ul 0 -fr cn tu cn 0 CO <J- CO ro 0 9 ro OJ 0 3 Z 

•fr , 0.1 CO r H E 1 1 OJ r H ro Ul Ul 
J j OJ r H OJ •fr r H 

•fr 10 10 r H 

9 r H Q 0 0 0 0 0 0 5 
cn x cn 0 JJ CO Ul co cn 0 

J i E r H 0 0 0 cn JJ OJ Ul 
cn Ul JJ JJ -fr 0 
Ul JJ r H ro I s -

Q P Q Q 

z z z z 
Q D Q D Q Q Q Q 

z z z z z z z z 

cn <f 0 <1-
JJ r H cn CO OJ 

Q P Q a Q a Q a a P a a Q 
Z Z Z z Z 0 Z 0 0 Z J j 0 Z 

z z 
P P P P P P P P P P P P 
Z Z Z Z Z Z Z Z Z Z Z Z 

0 
OJ 
a Q 

Ul z 
P P P P P P P P P P 
Z Z Z Z Z Z Z Z Z Z 

0 cn 0 I s - 0 0 J l 0 J j I s - r H OJ 0 JJ CO •XI <f 0 Ul Ul -fr r H I s -
cn J l 0 0 0 0 I s - 0 r H r H 0 0 r H Ul •fr •fr r H -fr •fr r- J j r H 

x co a 
a 

a cr a , a a a a a a a O l d Q P p Q p p p p p p p p a 

Ul r-" j j 

0 
0 CO 

cn 
J j 

ro 
0 
Ul 

0 Ul 
cn 

CO o j 

E 

cn 0 JJ 
r H 

cn 
OJ 

OJ 
OJ 

ro 0 cn 
OJ 

Ul 
Ul Ul 

0 3 Z Z z z z z z z z z z z 0 
p p z z 

CO OJ 

-fr 
-fr -fr -fr 
ro ro 

OJ 

p p p p p p 
z z z z z z 

p p p p p p 
z z z z z z 

0 
cn 
Ul 

• " - • 0 0 0 0 0 0 0 0 
x c n 0 c O l s - c O ' H J J 0 
D l a a a a a a a a 
E cn 0 OJ cn cn OJ Ul JJ 

-t r-.rH.fr.fr f> 
Ul Ul -fr -fr JJ 

x 
cn 
E 

0 IS 

X 
Dl rH 
E rH X 

X Ol 
E CO u Dl E a S 

t i r H ro E 01 01 

X O O l c c 
> U l a * u ,» ro o O i iZ O i 0> nj 
ce 0 E U l U l m ro o • r H a 01 01 O i c Q XZ 01 

1 - X, 1 TJ TJ O o o *> c x: c sz O i O •p tu 01 c 
01 E E • r H • H a rrj H 01 01 01 4 > O i O i -p a S- 0) c C nj 
n 3 JZ r H r H U l <t O t ro i . c a a j C 01 01 OJ r O l 01 o Q. o lfl lfl JZ 
E • O O nj CJ o O l nj •ri r H lfl p c c 01 01 O i +> o c i . O ai *- r IZ 

I - LU „ U l U l ul c u M- x: r 01 O i 01 c c c o> i. •fl a !- TJ o 01 4 J +> O l 

z X >- U i nj o X ro >*- -p o c +> H II N nj (0 01 o o a o o •ri r H P O l 01 s 
LU U •P >. TJ TJ +> nl •ri o •ri O l r H • r H ai c c C JZ X JZ i . r - i o S- r H L sz 01 • O 0 
Z l •ri -p ru 01 • r H U l - P ul u TJ E x : > E 01 01 OJ +> +> -p o sz r o x: • 0 r i- c s. QJ 

J ce > • H > > C x U l a nj U l O r j r H 01 • XI XI XI O l 01 O i r-i CJ a r H 0 • H lfl 4 J o o O i o TJ 
LL LU • H > r H r H • H +> 01 s. U l C U l C S- O i ni O l X c o a o o o 0 SZ •ri o SZ •ri x: S- 01 r-i r H r 3 • H 

LL 1 - 3 -P • r H O O r H •ri c o O l nj o C • IJ) • c c JZ •fl O c_ S- !- S. 5- 0 a s- r j a r j p 0 sz x: +> r - l r-

LU a a 0 • P U l U l Hi TJ TJ U l -p • H o • H 

O
N

 

r H nj •p ni • p E JZ r H • o o o o o - H 1 o • H i 01 J_ u u O i H— a 
3 U l U l U l U l .a: • r H 

i 

*-
XJ nj 01 E s -P • r H c O

N
 

JZ E x: 01 x: OJ +> JZ r H r H r H r H r H r H p OJ r H P ro O i 1 - o •ri • r H o o r H 

rr TJ • H • r H •H r H u nj nj c +> O i 3 3 lfl c lfl III (J r -p •p +> a a 01 r j x: JZ x: JZ JZ r 1 a - r 1 r r . c 1 r H J- t 5- >. JZ 
LU _J C ul TJ TJ Hj nj r o nj TJ 01 E • r H • r H 0 nj X oe •ri O O i 01 >-< r - E o a r j 0 u Ll u OJ r H 0 ro r-i O i OJ SZ H o o CJ 
CL a X o ai E XI c •ri -p 3 U l U l E c a TJ u- E C O a o O E • r H • r H • H •ri r H •ri a - 1 • r H rA 1 r H B- r j | 1 . H r H 

LL ce a r j r H r H r H r H r H 3 i. o >- 13 • r H O l U ) 3 i- S- o a O o o o r H f S- O P P P a P P r H ul P r H U l x OJ m r H OJ x: r r H 

r H i u TS 03 U Hi nj • r H m XJ a '4- U C lfl • H o o • r H o s E E .11 • r a o S- 1 1 1 i 1 1 1 c 1 1 C r a- i_ a - a - 0 r j 
ce z XI X) XJ -P -P -P 4> +> Tl CJ t 

r H r H r H Ul •p •rj ,r-> ••"> -P _ j o O o r 
r H O r-i r H XI OJ ro -fr r H OJ r H ul ITi OJ U l nj +> i H •p r H r H r H • r a c 

H LU •TJ nj nj o O o o o O • H nj r - i nj Hi o o nj nj lfl a L lfl r I JZ -C • r H «. r . r . •ri S. t r . • r H O i a - O i a - r . 5_ i- H 

01 LO _ l _ l _J H- \— H 1 - 1 - 01 (Xl o u to u E L L 01 E E a i 01 Ol Hi u t J OJ r j L) P r H H «H r H r H r H u 4 ' r i (J +> r H H r - l r - H 1— 1— 2 > 

II mm 



Q Q O Q O Q Q Q 

z z z z z z z z 

P Q f l O Q Q f l O 

z z z z z z z z 

Q Q Q Q Q Q Q Q 
Z Z Z Z Z Z Z Z 

cu tu Oi 

e c c 
CU 01 Oi 
N M N 
C c c 
a> Oi tu 

Hi XI X) X) 
C 0 o o Oi 
Oi i- r 

s. c 
t l 0 o o Ol 

CO C r-H r H r H N 

a 01 x: X. r C 
01 XI CJ u CJ 01 

( - C O rH -H H XI C 01 

E 14 O | I I >- 3 Oi 2 . 4 
O C - I OJ ' 0 <C XI rH rH 
t t « £ » r r t > O >-

t x t a u ^ ^ ^ i x i i - ^ 



9 
CP 

r-

• t 5 >1 Q 8 S tv S M \ I') S OJ J) f l fr N f l f - -fr 
J ^ 9 c n O S ( O S ' a ) v D a - - f r O S S l v l J < t S N c O l i T k D 

I s - Ul CU OJ -fr «-t Q f J CJi e ' j j 5 I ' l rH , j (0 Q (T a) Q H 
J J . - f r r H f i j t f l r H r H f | J r H f i j - f r | | " ) 

fr to Q Q to tr 
•fr n r-i 

rH s i s i 

tn Q o tt a a a a o a a a . a a . a 
3 Z Z Z Z Z 2 Z Z Z Z Z H Z Z 1 1 Z 

Q Q Q O Q tt Q Q Q Q Q 
Z Z Z H Z Z Z Z Z Z Z 

Si 
tT> 
X 
| x 

H t J S S f S S S Q S x is ® ai fi r- -jj iii 
ai 
E OJ s> -H s r-i CP OJ f i 
S JJ rH r-i OJ co 
5" -fr SI (-1 Jj 

S 
IP 
x 
JJ 

Si 
CP 
X 
JJ 

CP 
X 
Ul 

Q 
CP 
X 
Ul 

X 
rH Ql 
X E 
Dl 
E r H 

X 
r. Li Dl r H 

, - s r H E r H X 

s nj X D J 

B CO 0 r- O J B 

a r H «̂ f ) E 
X Q r. 

> Ul r. U f l o 
ee o s Ul Ul m ro o r l 

H JC 1 TJ T J o o o +> 

IS
 um

 

E 

SZ 

•rH 
r H 

•rH 

r H Ul 
CJ 
m 

nj 
U 

nj 
S- f l 

E a O O m o O 
LU Ul U l U l n O 
I X r. X Ul ni o I f 1 
CJ -p >• X) T J + J nj • r l a •rH •P OJ 01 • r l Ul - P ui o 
ce > •rH > > C X Ul a nj 
LU a •rH > r H r H •rt -p Ol j . ul 
1 - 3 4 > •rH O O r H •rH tz o oi nj 
a • 0 +> Ul Ul nj TJ T J Ul •p 
3 Ul 3 Ul Ul Ul • r l t XI nj tu E G 

—' X) • r t • r t •rH r H t l nj nj tz -P Hi 3 3 

_J c Ul T J T J ni ni JC o nj TJ tu E - r t -rH 

a o tu E XI c • rt +> 3 Ul Ul 

f l ce a 0 S- r H r H r H r H r H s. o nj • r t 01 Ul 

1 LU Oj Oj nj nj nj • r t 10 X I o 4 - U C nj 
3 H n XI X) -p +> •P +> •P Tl 0 i- r H r H r H Dl 4> 
ce UJ ti ns nj o O o o o a • rH ro J C H. nj ftJ o 
ta to _i _J .J 1 - 1— 1 - h- H 01 CQ U CJ cii CJ E u. 

01 *-
t l Oi 01 Oi 

c c c x: 
01 Oi OJ 01 d l 01 Ol Ol •p ai 

*- c c c CJ J- c T J Ol tz OI Ol 
01 01 01 ai a> nj X nj • r t r H nj C C 

4 - c JC - i c 1_ a JC 5. X r 01 tu 
4 - 01 >--p x: r— +> o tz +> N I t 
• r t 0 c S- C +> TJ Ol r H • r t 01 tz c TJ tu nj OJ nj tu nj tz CJ E J C > E Oi 01 

Ul cz C 5- a su nj 1 0 0 r H Ol o XJ XI 
tz Ul C 01 01 r 01 0 0 OJ C'l 01 s. 01 nj Ol >- c 5- o o 
o C O c r H +> r l 3 JC c 01 c CD o C $- c x: nj o i- $_ • r l o •rt 01 X Ol c X r H r- r H 01 OJ c 01 z r H nj nj •p E sz r H o o 
+> • r l c r JC c nj a 4- SZ 4- m sz B. Oi s. o JC E JC at SZ 01 +> r r H r H 

ns c 'S -p -p Oi — >• r~. 01 •s^ +> Ol r H r H JC CQ U 1. +» +> +> o O Ol CJ r x: 0 nj X x: sz 0 ni nj .a D J JC c o c c nj p ce • r t O Ol 01 $- 4- E o 0 u 
c a a nj ._. •— v Ol N nj tu o sz c 01 cc TJ 4- B tz o 0 • O E •rt •rt 

u S- o nj nj s. 0 o o O O Ul C L s_ c nj iZ CJ o o O o 1 r H i t O a a 
o o • r t tz c J T M 11 M t l t l X tu o o 01 r c 01 o E E E XI o x: O o t *- i i 

• r - r — > 4 > ZZ 01 Oi • P C- c c c c t XJ 3 3 TJ a 01 S- _i O O O J - r H u r H r H XJ OJ f i 
nj' nj nj a Cl 0 C 01 Oi Oi 01 01 sz • r t r H r H c iB .c >• cc t r S- nj J C i J C J C - r t 

E E t l a a cx CC (B ffl « CQ CQ u Q LL IL 1—1 z L L a i DQ i t l U o OJ u o CH • H r H 

2.5 



P Q Q 
Z Z Z 

9 
9 

a . 
Z OJ 
OJ 

9 
Q Q Q Q Q Q Q Q Q Q Q Q 
Z Z Z Z Z Z Z Z Z Z Z Z 

9 
9 

. Q Q Q Q 
9 Z Z Z Z 9 
CO J j 

ro *-< 

9 
9 

at 
C tu 
o> c 
r-4 nj 
C sz 
Ol -p 

XI Oi 
o o 

s. 
o o 

oi oi 
C C 
nj oi 
sz sz 
•p +> 
01 01 
o o 
5- i. 
o • 

rH r-l rH i-H 
SZ SZ 
U CJ 

•rl -rt 
Q Q 
I I 

fr rH 

01 

c 
01 01 

c x: 
Oi 4> 
x: o> 

o 

x: x: 
rj o 

+> 
01 t 
o o 
i . rH 
0 sz 

rH (J 
X , H 
(J Q 
r l | 

a OJ 
1 -

OJ rH 
I 

01 
c 
Ol 
a 

0i o 
c i. 
nj a 
a o 
o L 
S- o 
a rH 

o x: 

01 

c 
01 
a 
o 
i. 
a. 
a ai 
S- x i 
O r l 
-i s. 
sz o 
U rH 

Q CJ 

Q O rH ul 
I I 

OJ rH 
I C 
ui nj 
•n s_ 
(J -P 

Q rH 
I I 

OJ ul 

(0 

01 

c 
nj 
SZ 
•p 
01 
o 
s. 
a oi 
rH c 
x: oi 
rj sz nj 
i-
•p o 
01 J. 

I— o 
I rH 

OJ SZ 
- (J 

OJ nj 
r S-

rH +> 
- 01 

rH ( -

01 01 
n c 
nj ra 
sz sz 
+> -p 
01 01 
o o 
L S. 
0 o 

rH rH 
x: sz 
rj CJ 

•rt -rt 
S- 5-
I- H 
1 I 

rH f i j 

ai 
c 
nj 
sz 
•p 
Ol 
E 

01 o 
C L oi 
Oi O T> 

SZ 3 n 
- P rH (_ 
oi 4- o 
O O rH 

J- S- SZ 
o o a 

rH rH 
SZ SZ r-, 
CJ CJ x 
r l r l C 
U L n 

J - H :> 

CO 
U 

01 

c 
01 
H 
c 
Ol 

Ol X) 
c o 
ai s_ 
r -4 o 
C rH 
oi r 

r-

a 
JE 
O 

C 
oi 
r-4 o 
C - i 

ce oi .n 
CC (Xl CJ 

01 01 

c c 
OJ OI 

r-4 ("4 
C C 
01 OJ 

X) S3 
O O 

M Hi J j U 

Ol 

c 
01 
r-j 

c sz c 
CJ CJ OI OI Ul 

rt XI Q C J rn 
I I >-
ro <t sz 

r- r. +> 
rH rH LU 

01 

c 
01 

rH 
>. 

X 



9 H S i n Q Q Q S S C O 
Cf I X ' 9 N 9 5 T H 9 I S C O 

N I x f r Q f r f r f r ^ U l c t , 
CO . f 1 N t> Ul 
CO OJ ro f l CP OJ 
fr ro ro r-4 

S CO >3 in n - t 
cr - t 9 OJ fr 03 
o j . . . . . 
E CT> Q -fr OJ & 

r-l r-l CO OJ 

N in OJ -n m 
S fr J j III ts 
9 T-T 03 OJ (3 

ro ui ul 

at Q 
3 Z 

Q Q Q Q 

z z z z 
O O Q Q 
Z Z Z 

•s 
CP 

ro 

is 
(S 

. Q Q 
rH Z Z 

Q Q Q Q Q Q Q Q Q Q Q 

z z z z z z z z z z z 

•s 
CP 

• H 9 9 9 9 9 9 9 9 
*N fr rS fr Ul Oj OJ N IS 
D l . . . . . . . . 
E co ts CP as ro -fr OJ ro 

CO r-H fX rH Ul OJ 
TH Ul 9 fr r> 

Q 
CP 
X 
03 

•S 
CP 
X 
03 

9 
CP 
X 
Ul 

•s 
CP 
X 
Ul 

X 
r H O J 
X E 
cn 
e „ r-H 

r-s X 

- r j Dl 

fr 
I 

3 
etc 
LD 

> 
or 
I -
(0 

l l i 
I 
u 
ce 
i l l 
h-
<I 
3 

_J 
ex 
ct 
LU 

z 
LU 
CD 

E 
CJ 

X 
Ul 
O E 

x I 
E E 
3 X 

o 
X -
+> x 

> ~ > H > 

•s m 
CO U -
- i - ro 
- o 

- o 
ui ui nj 

XJ TJ r j 
•rH -rH 
r - r r-H Ul 
o o n ) 
Ul Ul 

X 

TJ X) 4-> 
Ol Ol ' rH 

> 

X Dl 
DJ E 
E 

- f l o 
ro o --H 
O U HJ 
U U (tj 
nj U J. 
o 

ui C 
ui nj o 

•rH > r-H r H -rH 4 J 

u) 

- (J 
CJ 
3 

~ o 
c 

I o 
a o 
XI J l XJ 
nj nj nj 

_J _J _J 

o o 
ui ui nj 
ui ui j c 

• H H r H 

TJ TJ nj 

nj nj nj 
-p +> +> 
o o o 

nj 
Ul +> 

x m a 
Ol J. 
c 

X) TJ 
o 
Ul 
XI 

(J nj nj 
nj X 

nj ni 
•P +> TJ 
o o 

H I -
o 
01 

ro 
o 
o 
I ro 

a 
ui a 
ns 

ui 
nj 01 

+> 
nj 
c 
o 
J l 
t 

tt) 
CJ J , r H r - r i-H 

n ij x s m 
ctj u U cn O 

Ol 
Oi 

nj TJ oi 
C -H +> 
O L i f 

XI o 4-

Oi 5-
CJ 01 01 01 
C c c X 
01 01 Oi Oi 01 01 Oi Hi +> 01 
1 c c c a S- c • Oi c Oi 
01 01 01 01 Ol nj X nj •rH . H (0 c 

4- c x -i sz t a x S- X X Ol 

4- Oi +> - x - p sz +> o c +> f l 
• r t CJ c S- c +> XJ 01 r H • f H Ol e 
X I Oi nj cu nj ai nj c r j E x > E 01 

Ul c i . C S. a s_ ni I O r j r H Oi o X 
C Ul c 01 01 x 01 o ^ O Oi ro Ol i . oi nj oi X c S- o 
O C o c r H H J i - 3 • H 3 x c r . 01 C CO o c 5. c X nj O t 

• H o H 01 >. Oi c X r H rr- r H Ol OJ c Ol z r H nj +> nj +> E X r H o 
E E -P • H c sz r c « a 4- x 4- nj sz rr. 01 S- o X. E £ B X Oi +> X » H 

3 3 nj c nj • p +> 01 . rr. ' " ^ 0) +> Ol r H r H x tH u i 
4> 4-> 4 ^ o O a i CJ X 

- r H - H 0 nj X x x 0 nj nj XI D l JC c o c C — nj 4 ^ ce •rH a 01 01 t 4 - E o CJ 
Ul Ul E c a a nj — — •— Oi M nj Ol o J: c <u cc XJ E C O o O O E • H 

Ol u i 3 1. S- 0 nj nj i- o O 0 O o Ul c < i. c +> nj c CJ o • O 0 5. r H S- O Q 
C nj • H o o • H c c r M t l t l t l t l X 01 o o Ol x C Ol o E E E XI O X O o j _ | Dl +> T J •-> r - > I Ol Oi +> c c c c c /- X J 3 3 T J a 01 o O O S- -H o r H r H XJ OJ 
nj o o ni nj l l j a CJ U c 01 Oi Ol 01 01 x • i H r H r H C nj SZ x a L s_ I- nj X 1 X X • r l 

E a CO E i . CJ Cl a a c l f t i cti co I I I I I I CJ Q LL LL r H Z CL a i CO l £ l CO CJ CJ OJ CJ CJ Q — i 

2 .7 



O S Q 
S OJ Q _ 

Q . • Q . Q Q Q Q Q a Q Q Q Q Q Q 
Z r-1 UT ZJJ Z Z Z Z Z Z Z Z Z Z Z Z 

r i -fr 

G> (•! 
Q Q Q Q . Q . 
Z Z Z Z CO Z 0> 

UT 

ai 
c ru 
0> C 
N nj 
c r 
0) +> 

XI Ol 
o o 
5- S-
0 o 
rt r - l 
x: r 
u rj 

•rt 'ri 

a a 
1 I 

-fr r-i 

Ol 01 
c c 
nj oi 
x: x: 
4* +> 
oi OJ 

o o 
5- S-
0 o 

r - l r - l 

sz JZ 
rj u 
rt -rt 
a a 
1 i 

OJ 

Ol 
c 
Ol 
a 

Ol o 
c 1. 
nj a. 
a o 
o j . 
U o 
a- , 
o x: 
u (J 
O -rt 
- I Q 
JI I 
0 f l 

•rt „ 
Q - I 
1 I 

OJ u. 

Oi 
C 
01 
a o r 
a 
o u t 
5-.no 
O -Fl rrt 

rrt J- SZ 
JZ o u 
(j rrt rrj 
•rt XZ 5-
P CJ +> 

cu 

OJ 
c 
nj 
JZ 

Ol 41 

rt rt (J +) rt (J 

I 
P l Ol h-

- C I 
rt Ol OJ 
I rrt r-
Ul >> OJ 
C JZ -
"Ij +> rt 
J - Ol -
4-> E 

c 
01 O 
x: 5-
4-> o 
Ol r-l 
O X . 

O -rt 
rt S-

r (-
CJ I 
nj r - i 
S- -

+> rt 
Ol 
I— 

Ol 
c 
nj 
x: 
+> 
Ol 
0 Oi 

s- c 
• 01 

rt JZ 
JZ +> 
(J 01 
•rt o 
5- S-
t— o 
1 -

OJ JZ 
- CJ 

rt rt 

Ol 
c 
nj 
r 
+> 
Ol 
E 
O 
$- 0> 
O XJ 
Z3 'rt 
rt 5-
4- O 
O rt 
5- r 
O CJ 
rt 

x : --I 
o >-

•rt c 
J . rt 
H z> 

01 
o 

Ol 
c 
01 
Jl 

c 
0) 

Oi X I 
C O 
oi 5-
M O 
C r-1 
Ol JZ 
JJ CJ 
o 

Oi Oi 

c c 
Oi Oi 
t l t l 
c c 
0> Ol 
XI X) 
o o 
S- i-
o o 

rt rrt 
XZ JZ 

cc oi s. Q E 
Q 

o I 
OJ 

rj O oi oi ui 
•rt 
Q Q 

•rt XI 

I I 

ce oi .c -
cc oi a rt 

> . 3 oi 

r-i -fr x: rt r-1 
rt rt LU ( - x 

2.8 



9 -fr 9 OJ 9 iS 9 Si -fr N 
cp f - 9 r i 9 9 Ul 9 JJ cr> 
•x . • I s-
I s - N e O c P J J i T > c 0 9 < r a l 

j j • 9 p- j j J J 
9 rH f l rH J j H 
u J f l f l 

x r̂ - 9 -fr OJ r i . o o s in r i N 
O f l 9 OJ -fr -fr CO 9 J l tr- 5 9 

( 1 9 11 I-
rrt i j j r 

J i JJ 9 9 ( 1 -fr 
•H ro ui u"j 

9 

rH 5 9 
- N 5 J l 
O I Q . Q Q Q Q O Q Q Q Q . Q Q Q Q 
. 3 Z J 1 Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

OJ 

5 
UT 

Q Q Q P Q Q . Q Q Q Q , 
Z Z Z Z Z Z C O Z Z H Z 

9 
CP 

r-

• H 9 9 9 S 9 9 9 9 
X J l 5 » OJ f l -fr OJ UT 
a i 
E UT 9 f l J l CP I'l OJ f l 

•H CJ n OJ co 5 
co co co r i r-

9 
CP 

9 
CP 
"•s 
Jj 

9 
CP 

UT 

9 
CP 

UT 

Jj 
I 

3 
ce 
13 

cn 
E 

Oj 
E 

> 
ce 

ui 
hH 
E 
Ul 
X 
U 
ce 
tu 
I -
cc 
3 

E 
0 

ui 
o 
x 
s 

+> 

-• 43 
. CJ 

Ul D 
*o 
c 

I o 
a r j 

XI JT 
nj nj 

_J _ l 

e m 
I TJ 
E H 

X -rt 
o o 

Ul 

X T l 
43 CU 
•rt > 
> rH 

•rt O 
+3 U» 
Ul Ul 

•rt -rt 
Ul TJ 
01 
J- —I 

nj 
JT -P 
nj o 
_J I -

r j o i 
r r t S rH 

nj N 
r j t- o i 
- f l E 

a 
- u 

nj n 
u o 

CJ 
ui nj 
•fl U 

ai 
B 

n o 
Q rt 
u +> 
U nj 

U 5-

nj 

c >. 

O <-* >rt 
u\ ns Ti 
Ul JC rt 

•rt rrt r j 
TJ nj nj 

ui +> 
m a 
oi 5-
c o 
o ul 
5- -Q 
nj nj 
r 

e 
nj nj nj nj -IH 
4J +> +3 4J x i 
o o o o o 

\ - I - I - t - 01 

r i 
O 
U 
I f l 

a 
ui u 
nj 

ui 
<tj 

Ol 
43 01 
nj TJ 01 E 
C rt +> 3 
o ! . id n 
XJ O 4- U 

Ol 
+> 
nj 
c 
o 

JT 
f 
nj 
CJ . 

•H m r . nj 
o a cn CJ 

Ol 
0 
c 
Ol 
5-
Oi 
4-
4-

in 
C 
o 
•r-l 

4-> 
nj 

ul ul S 
Ol Ul Zf 
C "ti -rt 
01 43 Tl 
nj o o 
£ a 01 

u m 
S- 5-
o o •-! ••"> nj nj E E 

>- oi 

x c 
43 01 

_ x o 
a a m 
nj nj s-
c c i 
0 1 0 1 + 3 
f j 0 c 

tu OJ ai 
PCC 
01 OJ 01 

J: -I JZ 
4> > 4 > 
C S- c 

oi nj oi nj 
c S- a s. 
01 o o 

> . rH r. rH 
0. 4- X 4-" 

(Tj Hi XJ Ol JC 

a cc a d pj 

2 . 9 

o o o o 
I I 14 14 t-l 
E C C C 
Ol 01 01 QJ 

ca i i i CQ in 

01 
c 
ai 
0 
nj 

£ 
c 
nj 

~ Ol 
JZ c 

- Ol 
nj JZ 

01 4-3 01 
C O C C 
oi N nj cu 
ul C L S-. 
>- o> o o 
J . J J 3 3 

JZ -rt rrt rrt 
U Q U . l L 

Oi 
C 
Ol 
5-
>-
a 

X) 
CJ 
I 

n 
r 01 

OJ c 

nj 
x 
43 
JZ 
a 
nj X >-
z o. a. 

Ol 
c 
nj 
x 
+3 
Ol 
E 
O 

CO 
z 
o 
CQ 0 
ce 
cc XI 
u o 

x E 

a 
_i 
cc 

j . 
HI 
JZ 
43 
CU 

rrt 

c 

OJ >> 
C JZ 
nj +3 E 

S-
O 

Hi i . 4-
C O O O 
O i . rrt $_ 

XI O JZ O 
J. rrt U rrt 
nj x I JZ 

43 
OJ 
E 

01 
c 
nj 
X 
+3 
Ol 
B 
O 
r 
o !_ 

Oi Oi 
n ri 
C C 
Hi OI 

o x j X) 
JL O O 
O L 5-
•rt O O 
C rH rrt 
0 X X 
o U f j 
E rt -rt 
o Q a 

I I 
JT OJ f l 

I t£| CQ (Xi U U OJ U U Q -H rrt 



S S S Q z Q -fr 
CJ> rt co » -fr in ro 

Q Q . • Q . Q Q O Q D . . Q • • CJ 

9 9 
9 UT 

Q Q Q Q . Cj . 
Z Z Z Z -fr Z d) 

OJ 

ai cu 
ai C c 
c Ol Oi nj 

Ol Ol c a JC Ol 

c r Ol o +> 01 Ol c 
01 +> a 5- ai c c nj 

cu JC Ol Ol o a o nj ni JC Ol 01 01 

c 01 01 01 +> o C i . o Ol 5, JC sz +> c C 
OJ c C c OJ s. nj a 5- TJ o Ol JJ +> Ol 01 Oi Oi 
N ni nj Oi o o a o o •rt rt c 01 Ol e N I I N 

c JC JC sz 5- rt o S- rt S- JC 01 o o 01 o c c c 
Ol +> +> +> o JT S. O r o 0 sz S- s_ c £- 01 01 Oi Oi 

n Ol Ol Ol rt r j a r t a rt nj +> • o Ol o X) Ol J3 Jd JJ 
o • o o JC •rt O SZ •rt JC Oi rt I—l sz 3 •rt c O 0 O 

5- s. 1 a Q 5- u a r j •JJ o SZ JC +* rt S- 01 i_ 5-, s. 
o • o o •r-l 1 O rt i 01 s- u 0 01 4- o t l a a o 

. r t rt rt rt Q O J rt C J M 01 h - O rt rt O O r t CO C r r t r r t r r t H 

j c r j c r i - JC I ^ c i r t s . i . 5 - t . r u m JC .c JC c 
CJ CJ u u OJ -r-i a ro r-i cu OJ JC i - i— o o CJ n o> JJ CJ U CJ OI OI m 

• r t - r t - r t - r t w | ' r t „ | r r t rr CJ I \ r - t r - i H C O rt - r t - r t J j C Ol 

Q Q Q Q rt ui Q rt m > OJ nj <-< CU JC JC rH CC oi S. Cl Q Q rt oi C 
l | l | I C l l C r - S - - r . O C J > - E I I O I I I J- 3 oi 

• f r rt O J rt Ul ITj O J Ul H i + > rt + > rt rt rt - r t C O C r -1 i j j 1 0 - f r JC r r t r r t 

i - - rt J . Ol - Ol •- JL S, - r t CC CU JC - rr- + > O > • 

rtrtrtrtCl4JrtlJ-PErtl-rtrt(--h-> C l l J j C J r t r t r t L U | - > < 

2.10 



s 
CP 
x 
h-

U T 9 c p 9 9 9 9 9 c O X r t 9 . f r i x 

s s . i s s a i s - j r t CT >H s OJ ro 
CQ CP CP 

ro . 
rt rt 
UT 

S CO UT S UT CO 
9 9 9 UT 
co JJ ro ro 
ro ro rt 

01 . . . • 
E J j S CP l l 

rt ro 

ro co rt OJ -fr ro CP 
•fr J I rt rt ro r> 

-fr OJ 9 9 i> co 
rt rt 10 UT UT 

rt 9 UT 9 9 
X (3 OJ 9 CO 
cn Q a Q O • • Q 1 Q Q Q Q fl 
3 Z Z Z Z 10 Q Z r t Z Z Z Z Z 

9 UT 
Q OJ 

Q Q Q Q Q Q Q Q Q Q Q . . 

z z z z z z z z z z z z ro 9 

9 
CP X QT Q rt Q OJ OJ -fr UT 

cn . . . . . . . . 
E OJ 9 OJ OJ CP -fr -fr OJ 

|x CO S CO UT CP 
ro j j j j OJ rt j j 

9 
CP 
X 
J l 

19 
CP 
X 
J l 

9 
CP 
X 
UT 

9 
CP 
X 
UT 

x 
rt cn 
X E 

m 
E r- rt 

— X 

rr- ( J CO rt 

r-v rt E rt X 

9 nj x oi 
E CO U a- Ol E 
r j rt — f-l E 

X ~ 0 
Kl - CJ „ ro 0 01 

ce o s ui ui nj ro o H CJ 
.- sz 1 TJ Tl CJ 0 O +> C 

IS
 s E r l 

J " rt li U l 
U 
nj C
a

 

nj 
t ro 

Oi cu 
c 

H O O • nj CJ 0 01 ni 
IU B. Ul Ul Ul c CJ 4- sz 
X X X Ul nj 0 1 ro 4- 4 3 

u 

it 

>. TJ 
4-> 01 

p
a

 it 

nj 
u l ti

 U l C
O

 

• r l 

a 
01 

E 

ce > • r l > > c X Ul a nj Ul O 

Ul • r i > rt rt • r t +> 01 f- Ul c Ul c S-
1- 3 +> r l O O rt • r t c 0 cu nj 0 P 0 CO 0 

cl 0 . p U l Ul nj TJ TJ Ul -p • r l 0 • r l z rt 

3 Ul - j Ul Ul Ul X • r l *-XI nj oi E E - P r l c 0 x: 
—-X) • r l - r l • r l rt u nj nj C +> 01 3 3 T j C nj CJ 

_ j c cn TD TJ rtj nj SZ 0 nj TJ Ol E • r l - H 0 nj X ce • H 

ro t i I 0 01 B XI c • r l +> 3 Ul Ul E c cr TJ 
rt ce a 0 i . - 1 rt rt rt rt 3 rW 0 5- IB • r l 01 Ul 3 t 5_ • u O 

1 LU nj nj nj nj ' t j • r l nj XJ 0 4 - (J C nj • r l O O • r l 0 B 

3 z a JT JT -P p -P •P - P Tl CJ J. rt rt rt Dl +> •0 •r-> _i O 

or LU ni nl nj 0 0 0 0 O O • r l ni sz 3 nj nj 0 0 nj' rtj ni a S-
CQ CO LD _J -J _ l t - 1 - t- 1— t - cn CQ CJ u OT O s a OJ E O 1 
S-

CQ 

Ol 01 

01 c c 
5- c 01 01 nj 
01 01 01 c a SZ 01 

sz c x: 01 • +> 01 01 c 
Oi 4 3 ru 01 4 J a S- 01 c c nj 
T3 Ol C 01 01 Ol SZ a i 01 0 a 0 ni nj X. 
• r l rt nj C c c Oi Ol 01 4-> 0 c 5- 0 01 / sz x: +> 

X SZ 01 01 Oi c c c 01 J— ni a S- TJ • OJ +> +> 01 

O c +> t l t l t l nj nj Ol O 0 a 0 O rt rt C Oi 01 E 

rt • H ai C c c x: x: r J_ rt 0 i. rt J. r 01 0 0 Oi • 

c > 5 ai ai 01 4 J +> +> O sz 1- 0 x: 0 • SZ S- i- c 01 

a rt OJ • XI X) XI 01 01 cu r r t CJ a rt (J nj +> 0 O Oi • TJ 
Ol nj 01 X c S- 0 0 • 0 0 • XT •rt 0 sz •rt x : S- Ql rt rt x: 3 •rt 
c r c x: nj 0 S- i- S- s_ 1. S- a Q >- 0 Q CJ 4 3 0 sz r v> rt S-
nj 4-> nj 4 > E x: rt 0 0 0 0 0 0 •rt 1 0 •rt 1 01 5- CJ 0 01 4- O 

CO E X. ai 01 *- +> SZ rt rt rt rt rt rt Q OJ r r t Q 1 0 01 H O -rt rt 0 O r r t CO 
J_ +> +> 4 > 0 O 01 CJ x: x: sz r .C 1 SZ 1 - c 1 rt J_ S- >. *-r CJ 
O 01 01 »~ 4- E • CJ CJ CJ CJ a CJ OJ rt CJ ro rt Ol OJ r t - H 0 O u I r t 

H 4- E C 0 0 O O E • r l • r l • r l • r l - H •rt 1 •rt 1 - 1 r- 0 1 1 rt r r t 

I r t 

H 
O O 0 f 

A-
rt *- J_ 0 a a a Q Q a rt Ul Q rt ul X OJ ns T-I OJ x: x: rt n 

E E XI 0 x: O O f~ 1 1 i 1 1 1 1 c 1 1 c r >- r- a- CJ CJ X E 
O O r - l CJ rt rt JT OJ ro •fr rt OJ rt Ul nj OJ Ul nj +> rt +> rt %-H • r t • r l c O 
S- >- nj x: 1 r c rt r. „ • r t •rt S. 01 01 - a- 5- rt ce 

fXi l l i ( J CJ OJ CJ CJ Q rt rt rt rt rt rt CJ 4 > r l CJ +> £ rt H rt rt h- t - CC 



Q Q Q Ct Q Q 

z z z z z z 

tu oi tu 
C C C 
at tu tu 
ti M N 
CCC 
at tu tit 

at JH X I x i 
c o o o 01 
tu 5- t- 5- c 
tt o o o 01 
C rH r-H rH N 
tu x: x: £ c 

t u x a u r j U o i o i u i 
C O "H -H -rl x i c 01 
0) J _ Q Q Q r H 01 C 
H 0 I I I >• 3 01 
C rH 0J M -fr XZ -< rH 
0) X. » - t » r . + > 0 > 
( O U H H H l l J h X 2 . 1 2 



S u l g c O S S Q S a S N X i X i Q r ' . Ul ro a ] IT. CT> fr 9 
<r N S ro Q s oo eg --I fr cr 9 9 fr cu co 9 OJ fr Ul r- 9 
X a . (P Ol • • . 
Is- Is- •.[> 9 >jj ui ru & in co E ro o cu cu OJ ro 9 9 -D r- --I 

N . CO CO UT t r rt -fr rt rt ro UT Ul 
N OJ CO »-Ci rt cu 

fr ro ro rt 

rt iS UT 
-x CS fr 
CTQQQQQQQQQQQQQ . Q Q . Q Q Q Q Q Q Q Q Q Q C 
3 Z Z Z Z Z Z Z Z Z Z Z Z Z P 1 Z Z 9 Z Z Z Z Z Z Z Z Z Z Z 

ro 

9 
cr 
x 
N 

rt99®99999 
X f r S l x o - i S Q c O i S 
Ol . 
E OJ & 9 N » fT- N r t 

CO fr OJ UT UT <3 
rt fr I S I j j rt | X 

OJ 

<S 
CT" 
X 
•Jj 

9 
CP 
X 

9 
CP 
X 
UT 

9 
CT 
X 
UT 

X 
Ol 

X S 
O l 

E f—I 

X 

CJ P l rt 

f ^ rt E rt X 
s nj X Ol 

E CO 0 r. O J E 
r j rt —• ro E 

X — o r. 

> Ul o „ . ro o 
o E i n Ul nj ro a • r t 

.- JZ 1 T l TJ u a o +> 
01 B E •r-l •rt O nj nj 
rt 3 JZ rt rt Ul nj CJ S-
E O O O nj CJ 
LU v. Ul u l Ul c 
I X ffV X u l nj o 
CJ +> X T> TJ •p nj - r t 

• f - l 4-> Ol Oi • r t Ul +> 
CC > • r l > > c Ul a 
IU • • r t > rt rt • r t +> Ol i . 
t - 3 • P • rt O O rt • r t c o 
f l • CJ -P Ul Ul nj TJ TJ Ul 

- i Ul Ul Ul JC •rt f- JT 

—• t j • H rt • r t rt a ni ni 
_J c Ul TJ TJ '0 nj JZ 

UT CC I o tu E 
rt CC a ( j rt r r t rt r-H rt 3 
1 LU Hi nj nj nj nj - r t 

or z X) XJ XJ - p +> - p +> •P TJ 
(Cl LU ni nj n. o o o o o 0 
CD LO _J - J I - t - t— t— 01 

tu 

au 

Oi 

c 
Ol c Ol Ol nj 
CJ Ol Ol 01 c a. SZ 01 

c x: c r a i o 4> Ol Ol c 
a i Oi 01 •p Oi Oi • p a 01 c c nj 

ro i— c a Ol c 01 01 Ol JZ 01 Ol o a o ns ni SZ 
o 01 nj • r t rt nj c c c 01 01 01 +> o c 5- o 01 5- SZ JZ +> 
o 4- JZ r X JZ 01 01 tu c c c Oi t ni a i- TJ o 01 4-> +> Ol 

I ro 4- +> O c 4> N N M nj ni Oi o o a o o • r t rt c Ol Ol E 
a • r t 01 rt •rt Ol c C C JZ x: JZ S- r l o rt S- J Z 01 o o Oi O 

Ul CJ TJ E JZ > E 01 01 0> • p +> •p o JZ r o SZ o 0 JZ J- 5- c t 0 
nj u l O 0 rt 01 o XI JT XI Oi Ol Ol r r t r j a rt CJ r r t ni • p o o 01 o X 

Ul C Ul C i- 01 rti 01 X c J_ o O o o o o SZ • r t o sz •rt SZ >- Oi rt r r t sz 3 •r-

Ol rtj o C o CO o c t c .rz nj o f - 5. 5- i . S- CJ Q S- ts Q CJ +> o x: JZ 4> rt 

+> • r t o •rt z rt ni p nj +> E x: rt o o o o O o • r t 1 o •rt 1 01 !_ CJ CJ Oi 4- c 
nj Ol E E - P •rt c o JZ E JZ 01 JZ Oi t +> JZ rt r-H rt rt rt r r t Q OJ rt a ro Oi 1 - o • r t •rt O o r~ 

c •p Oi 3 3 n j c nj CQ 0 5- +> - p +> o o 01 CJ x: JZ sz JZ JZ JZ 1 r- JZ i rr. c 1 rt r 
r-

<• >-

/ r 
r-

X 
o nj TJ 01 E ' r t -r-1 CJ ni X CC • r t O Ol 01 J. 4- E o CJ r j CJ u CJ CJ OJ r-t CJ ro rt oi OJ x: 1 - 1— o o c 

JT c • r t -p 3 ul ul E c CC -a 4- B c 0 o O 0 E •rt • r t •rt •rt • r t • r t 1 • r t rr. 1 rt r- r j 1 1 r r t rt 

0 S- nj -1 oi ui 3 u S- o CJ o o o o s_ rt 5_ t O Q Q Q Q Q Q rt u l Q rt Ul X OJ ni rt OJ SZ SZ r -

rtj XI o 1 - CJ c ni • r t o o •rt o E B E . • o x: o o 5- 1 I 1 1 1 1 1 C 1 1 C JZ rr. i . rr. r. U 0 
U s. rt rt r r t O l + > TJ "-> •-) -P _J o o O r r t C) r r t rt X) OJ ro fr rt OJ rt Ul nj OJ Ul nj 4 J rt 4 3 rt rt • r t • r t c 

• rt nj JZ 3 r g t i O 0 nj nj nj cc S- S- t 
A-

nj r I JZ JZ - r t rr. rr. f . rr. r. fr. • r t s_ r. •rH S- tu r. 01 rr. rr. 5- r •r-

CQ CJ O 01 O E a 01 E E CJ I CQ (U CO O CJ OJ CJ O Q rt rt f H rt rt rt CJ 4> rt u p E rt t— rt rt 1 - H 

2.13 



9 
CP 

Is-

9 9 UT 9 9 UT 9 OJ z X cn 9 *-< CP fr Ul Si 9 CP r--
OJ 9 I s - 9 9 -JJ 9 r-1 05 CT M 9 co cu fr 9 CP JJ f-l rt 

9 
c O r t i i T j j < - c P S i f r 

U l • fr rt rt cO 
co ci r-i OJ OJ 9 
OJ OJ OJ rt 

r-i E fr 9 M vji co r-i 9 rt i-i .fr 
CU rt rt (-1 i-l 

O i Q Q Q Q a Q Q Q Q Q Q Q O Q Q Q Q Q Q Q 
3 Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z 

CP 9 9 
rt f- l Ul 

Q Q . . Q . Q Q 
Z Z 9 9 Z r t Z Z 

9 
CP 

r-

rt9®99®999 
X 9 9 OJ CP Ul 9 Ul JJ 
Dl . . . . . . . . 
B CO 9 9 9 Ul OJ 9 r-1 

JJ -H cp ,o -fr r> 
cu --I cu r-i OJ 

9 
CP 
X 
JJ 

9 
CP 
\ 
JJ 

9 
CP 

Ul 

9 
CP 
X 
Ul 

rt Ol 
X E 
01 
E » rt 

. r j o i rt 
rt S rt X 

9 rtj X O l 
E CO CJ rr. Dl E 

a rt — r-i E — 01 Oi 
X o r . tu c c 

> Ul ., o - P l 0 cu *. c 01 Oi nj 

oz o E u> Ul u r-i a •rt 0 Ol 01 Ol c a r ai 

t - JZ 1 TJ TJ CJ a r j +> C x: c JZ 01 0 +> 01 01 c 
ai E E •rt •rt O ai nj cu 01 01 +> ai 01 +> a r Oi C C nj 

3 JZ rt rrt Ul nj a *- r-i s_ c XJ 01 C OJ Ol OJ x: Ol 01 0 a 0 rtj nj r 
E O o O m CJ 0 tu nj •rt rrt m c c c OJ 01 01 +> 0 c S~ 0 OJ 5- x: JZ 43 

Ul .. lfl Ul Ul C 0 4 - JZ X JZ Ol 01 Oi C C c 01 A - aj a S- X I 0 01 43 4J 01 

X X X ui nj 0 1 P I 4 - +> • c 4> N r-4 t l nj nj 01 0 0 a 0 0 •rt rt c 01 Oi E 
CJ +> X XJ TJ 43 nj •rt 0 •rt 01 rt •rt QJ C c c r JZ JZ r 

. 1 -
rt O Su rt s. r 01 0 O 01 0 

rt +3 cu tu •rt «< +3 «< 0 XI E £. > E Oi Oi 01 43 +> +> O x: 5- 0 SZ 0 u x: t- 5- c f 01 
Ct. > •rt > > c x ui a nj ul O U rrt 01 O Cl XI XI Ol 01 01 rt CJ a . - i CJ rt nj 4> 0 0 OJ 0 TJ 
Ul •rt > rt rt •rt +3 cu S- Ul c ui c 5- 01 nj cu X c t 0 • 0 0 0 0 r •rt 0 x : •rt x: J u 01 rt rt x: 3 •rt 

t - 3 •rt O • rt •rt e • cu nj 0 c 0 01 0 c r C r nj 0 S_ Su 1 
3 - S- 1 

f~ Su CJ Q 5- CJ Q u +> 0 JZ r 43 rrt s_ 
Cl . u +> Ul Ul <n X I XJ Ul +> •rt 0 •rt z rt nj 43 nj +> E .C rt 0 0 0 0 0 • •rt 1 O ' r t 1 Ol 5- CJ u 01 4 - O 

3 3 Ul ui Ul JC •rt J . XJ nj cu 6 E +> •rt c 0 x: E x: Oi x: 01 t - +> x: I—l rt rt rt rt rt a OJ rt Q M 01 h - O •rt •rt a O rt 
XJ •rt •rt •rt rt 0 nj rtj C +> cu 3 3 nj P rtj rn U j - . p 43 4> 0 O Oi 0 r x: JZ JZ r X 1 r I - c 1 rrt r u *-

t r 
J c Ul 0 XJ n) rtj JZ 0 ni XJ cu E •rt •rt (J nj X Ct. •rt O 01 i l l 1 4 - E 0 r j r j r j CJ CJ CJ OJ rt (J r-l rt 01 OJ r H H 0 O CJ 
cl I o Ol E XI c •rt +> 3 Ul Ul E c t i O 4- B c O 0 O 0 B •rt •rt •rt •rt •rt •rt .r. 1 •rt rr. 1 rrt r- CJ 1 1 rrt rrt 
rt: a CJ S- rt rt rt rt rt 3 J- 0 S- nj •rt 111 Ul 3 fL < a 0 O O O 0 f

M 
rt s. t O Q Q P a a a rt Ul Q rt Ul > OJ rtj rt OJ JZ r rt 

Ul m rtj nj rtj nj •rt nj X I 0 4 - 0 C nj •rt 0 0 •rt 0 E E e X) O JZ 0 0 S. 1 1 1 1 1 1 1 C 1 1 C c - 5, - r - CJ CJ X 

z xi XI XJ • p +> +> +> +> XI CJ S- rt rt rrt Dl +> •0 •r-> +> _ i 0 O 0 5, rrt CJ rt r-i XI OJ ro fr rt OJ rt Ul rtj OJ ul rrj p rt 43 rt . 4 •rt •rt C 
Ld as m iu o 0 o 0 0 0 •rt nj x: 3 nj nj • 0 nj nj •0 t i 5, S- r 

>~ 
nj r 1 x: JZ •rt rr. - rr. - r . •rt r. -rt r u 01 - 01 .. / 

J - S_ •rt 
CD J _ j _1 t - t - (-- 1 - . - cn m 0 0 cn 0 E a cn E E u X CQ 04 OQ L l 0 OJ u a Q rt rt rt rt rt rt 0 4J rt r j +> E rt l - rt rt H 1 - _> 

9 1 ^ 



Q Q Q Q Q Q Q Q 
Z Z Z Z Z Z Z Z 

01 01 01 

c c c 
Oi 01 01 

M M ri 
c c c 
Ol 01 01 

Ol J3 J3 XI 
c o o o Ol 

Ol 5- i. S- c 
N o o o 01 

CO c r H fr t rr t N 
u Oi r .c SZ c 
n tu S3 0 (J (J Ol 01 Ul 

(- c o •rt • rt •r t JD c 01 

t l tu r Q Q Q rrt 01 C 
E N o 1 1 1 >• 3 01 

O c r - l OJ I'l <r SZ rrt . r t 

rx tu SZ rr. rr. rr. +> O >-cc CQ O *rt rrt f r t LU 1— X 

2.16 



s 
CP 
r-

fr Q s s S J) OJ X Q Q COrH UT cn h- CO cn ro rt •S S i a S i 
JJ S T H S cn cn CT OJ Q JJfr OJ •Xl UT •Xl OJ fr Sl CO S i 

fr • 

• • • • 
a Ol . 

• • • 
a . 

• 
a 

• 
a 

a on Q Q Q Q Q Q Q Q Q Q Q Q Q a Q Q Q Q Q Q Q Q a a Q Q Q 
r-i fr cn s Sl JJ fr E fr Q cn o •Xl CO Si S> Ul T - l 3 Z Z Z Z Z Z Z Z Z Z 2 Z Z r> Z Z Z Z Z Z Z z fr • i j Z >£1 z z UT a Q f l rH 

j j OJ r-T UT OJ 
fr ro ro 

fr 
| x 

•rt.0 OJ OJ UT UT UT UT 

s> 
cn 
p-

H Q r j S«s S S S S 
*x Pl S COJJ TH JJ UT Q 
cn 
E JJ is r-ro JJ uT JJ ro 

UT CPS' OJ Q h-
OJ .J3.D UT TH fr 

CP 
x 
JJ 

S 
CP 
X 
JJ 

Q 
CP 
X 
UT 

S 
CP 
X 
UT 

Ol 
E 

O I 

E r H 

X 
B> 0 cn r H 

r H B r - H X 
s rrj X Dt 

E CO 0 r Q l E 
Ll T H —' ro E 

X o a . 

> Ul a . a r . ro o 
oc o E u> Ul nj ro a •rH 

h - JC 1 TJ TJ o o CJ 4-> 
01 E E • H •ri u nj nj 
n 3 C r H r H nj (J 5- ro 
E O O o nj u o 
W a . Ul cn Ul C u 
I X ar X ul nj o i ro 
r j +> X TJ TJ 4 3 nj •rl o 

• r l +> cu d i •rl Ul 4-> Ul o 
cc r r , > • r l > > C X Ul a nj 
u a •rl > r H i - i • r l + 3 m 5. u l 

H 3 +> •ri O O r H •rH c o cu nj 
CI a U +> Ul Ul nj TJ TJ Ul +> 
3 U l 3 Ut Ul Ul JC •rH r .0 nj cu 

Q •— TJ • r l •ri •rl r H U nj nj C +> 
1 _ l C Ul TJ TJ nj nj XZ o nj 

fr c i I O UJ E XS c 
OJ 0. a a S- r H r H r H r H r - i - l f— o 
1 Lil nj nj ITj nj ni •rH nj JT 

ct: JT XJ n +> +> +> +> 4 3 TJ 0 S. 
CQ IU ni m ni o • o o O o •rt nj 
to to J _ i _J 1— r- H H H 01 CQ CJ 

cu 
TJ CU 
•rt +3 
L nj 
on-

CU 
Ol 

IC 

Oi 

c 
01 i . c Oi Oi I j j 

U d l Oi 01 c a J: 111 

c lC c r 01 o 4 3 cu 01 c 
Ol 01 Oi 4 3 01 Ol 4 3 a i . Oi c c nj 
j - c TJ OJ C OI Oi O I .rc 01 01 o a O ni nj r 
Oi nj • r l r r t nj C n c Ol Oi Ol 4 3 0 r- L a m t 

JC JC 4 3 

4- JC s_ X JC 01 01 01 C c C 01 S- rtj a j . T I O CU 4 3 4 3 Ol 

4- 4 3 o e • p t l t i f l nj •Tj 01 o o a O O - n rt c Oi 01 E 
• r t 01 r H • r t 01 c c c JC JZ JZ 5, r r t o 5- rt J. JZ 01 o O 01 O 

TJ E JC > E d l 01 01 4 3 4 J 4 3 o JC j _ O XZ o U J: i- JL c L 01 
Ul o • r r t 01 O D JT JT OJ 01 Oi rt 0 Q . rt f j . r t nj +3 o O 01 o TT 
C Ul C r 

O l nj Ol X c S- o o o o O O JC • r t O JZ n r 01 r r t rt JC 3 • r T 

o C o to o c S. c JC nj o 5_ r— S- (-
t 

a Q r 
r— O Q U 4 3 o JC JZ 4> r - l c_ 

• r t o • r t z r r t nj p iTj +3 E JC r r t 0 o o o O o • r t 1 o rt | 01 
t 
t- ts ts Oi 4- O 

E E • P •rt c o XZ E .C Ol _c 01 
1 

*-
4 3 JZ r H r r t r H r - H r r t r H a OJ rt Q ro oi t - 0 •ri r i O o r r t 

3 3 nj c rfl m (J j P p 4 3 o o OJ CJ XZ JC .rc JC JC r i as 1 a. C 1 rt J_ u r I -C 
• r t - r t CJ nj X cc • rt Cj 01 01 4- E o ts o CJ t l t l ts OJ rt t l ro T-I cu OJ JC H h- a o t l 
Ul Ul E c cc u 4- E c n o o a E • r t • r t •rt • r t •rt •rl as 1 •rt - I rt as t l 1 1 r-l r H 

d l Ul 3 >— S- o a o O a o i . r r t s_ s_ O a Q tci a Q a rt Ul Q rt Ul X O J nj rt OJ C JZ rt 

C nj • r t a o • r t • B E E a o XZ o 0 5, I 1 I i 1 i 1 C 1 I c J : r *. as a . (J CJ X 
Dl +> "CJ •-> • O 4 J . j O O O r l u r r t r r t JT OJ ro fr r r t OJ rt Ul nj OJ UI ni 4 J rt 4-> rt rt - r l rt c: 
nj o o m nj nj cc S. J_ t~ m •C 1 -C JC • r t r . as • s •ri •rt J- cu a . 01 a . a . S- I . rt 

E Ci 01 E E U X m ffl CQ a o OJ (J a CH f r t r H r H s H r H rt CJ +3 rt CJ -P E rt H rt rt t - H _> 
2.17 



IS 13 
S Q 
. . Q a Q • • • 

r j . ' f l Z Z Z CO <t to 

t l f l N 

ccc 
Ol 0) tu 

Oi XI XI X) 
C O O O Ol 
oi s_ 5- S_ c 
N O O O 01 

CO C H H H N 
U < £ £ £ C 
H » fl ( i 0 0 n » » 
h C O r l rt -H JO C » 
C t l l i Q Q Q r t . C 
E N O I I I >• 3 « 
O C H OJ M fr £ rH rrt 
ccoix: r . >4) o >-
C t P l O H H r l l L l f - > < 

f l *H OJ 

01 Oi 01 

ccc 
01 Oi Ol 



Q M S H 9 8 l n 8 c ^ J H ^ 8 8 l n ( ^ l * v O O J c . r t c o ^ 
CP t f S I'l 8 S H S 8 a) u-11 8 Ul CO J i ^ a) 111 a) OJ 
X . . OJ tU 

rx r> <s rt ai ui ui <s iii o E J I s <r M «-« i-i 9 rx tt fr 
rt . Q Jl rt fx rt tt OJ OJ UT UT 
|x OJ Jl fr tt OJ 
fr tt tt rt 

rt cf M i l S fr fr 
X fx J l | x J l fr fr 
Dl Q Q Q Q Q Q Q . Q Q Q Q • • Q . Q Q Q Q Q Q . Q Q . Q Q 
- J Z Z Z Z Z Z Z r t Z Z Z Z S S Z U T Z Z Z Z Z Z Q Z Z c S Z Z 

0 
CP 
X 
N 

H S S S S S S S S 
x UT S fr tt |x UT CO Q 
Dl . . . . . . . . 
E f r S c T C O I s- frfrrt 

CO rt OJ tt fr fr 
tt UT Ji fr J l 

9 
tr« 
X 
J l 

9 
CP 
X 
J l 

9 
CP 

UT 

9 
CP 
X 
Ul 

rt a\ 
x e 
Dl 
S ,, rt 

~ X 
r - U a i rrt 

rrt 5 rt X 

o nj X D l r ^ 

E CD 0 r . OJ E VA 

a 
X 

rt tt 

o 
E 

„ 

> Ul CJ *. tt o di 
Ct. o e Ul Ul 'u M a •rt CJ 
1 - JZ 1 X) XJ O O CJ +> c 
01 E B •rt •rt O nj nj di 
rrt JZ rt rt Ul ai U 5- tt 5-
E O o O ai u o 01 
UJ Ul Ul Ul C o l u 
I X X ul nj o I tt M-
LJ +> XJ XI +> nj •rt o •rt 

•rt +> cu cu •r t Ul +> ui a XI 
Ct. > •rt > > c X Ul a nj Ul 
Ul •rt > rt rt •rt +> cu i . Ul c Ul C 
H +> •rt o O rrt •rt C o tu nj O C o 
CC , LJ +> Ul Ul U X I X I Ul - p •rt O -rt 
3 Ul rt ul Ul Ul JC •rt t JT nj di E B •P •rt c 

•-- X I •rt •rt •rt rt r j nj nj c +> iu ~j rt ni c ni 
- J c ul XJ XJ •Ti nj JZ o nj TJ di E5 •rt rt U nj x 

(5 a i o a> E JT C •rt +> _j Ul Ul E c 
tt tr- a a j - rt rt rt rt rt ~z< S- O 5_ nj • r l 01 Ul Zt r - t- Q 
1 l i i Tj Hi Tj nj nj •rt ni JT o 4- 0 c nj •rt o 0 -rt 

0 . JT JT JT +> +> +> +> +> XI CJ S- rt r r t rt OJ -P X) O -P 
CCi UJ ni u i t j O O O o o o •ri ai JC -1 nj ni o o nj nj Hi 
LD LD _J _J _ l I - 1 - 1 - r- H- 01 CQ CJ o CO CJ E Q. cn E E O 

Ol di 
Oi cz C 

i- c 01 Ol u 
01 a> 01 c a JC ai 

JZ c JC Ol • 4 ) Oi at cz 
Ol Oi •p ai Oi 4-) a 5- 01 cz cz m 
c XJ Ol (Z di 01 01 JC 01 Oi o a o nj ITj JC 
nj •rt rt Hi CZ CZ C 01 01 Ol 4> O c 5- o ai S- JC r 43 
JC J- X JC Oi O l Ol C CZ c ai r ni a t XJ o 01 +> +> 01 
•P o cz 43 N M M Hj Hj 01 a O a o o •rt rrt c Ol 0) E 
Ol rrt •rt 01 c C C r JC JZ rt o s- rt 5. JC 01 o o 01 O 
E JC > E dl 01 Ol +> 43 43 o JC £- 0 JZ o 0 JZ 5- t c 5_ 0) 
O (J rt 01 o JT JT JT 01 01 01 rt CJ a r i CJ rt nj 43 o o 01 o X I 
S- 01 Hj 01 X c 3 - O o 0 o o 0 JC •rt O JC •rt JC $- 01 r r t rrt JC •rt 

CO o C t c JZ Hj o S- 5- S- i . r t_ (J Q 5- CJ Q 0 +> o JZ •P rrt r 
r -

z rt 'Tj +3 Hj •p B c rt o o o o o o rt 1 O ' r t I 01 r - CJ 0 01 4- o 
a JC E JC 01 JC 01 r •p JC rt rt rt rt rrt rrt Q OJ rt Q tt Ol h- O •rt •rt o O rt 
CQ CJ t 4-> -P -P o o tu CJ JC JC JC JC jC 1 £ 1 rr. c 1 rt 5- r s_ S- JZ 
ce •rt O 01 Oi l u B o f j CJ Cl CJ 0 U OJ rt 0 tt rt 01 OJ r H H o O CJ 

a 4- E CZ o o 0 0 E •rt •rt •rt •rt •rt •rt rr. 1 •rt r. 1 rrt r . CJ 1 1 rrt rrt 

u O o O o 5- rt t~ i . O Q Q Q Q Q Q r t Ul Q Z Ul X O J nj rt OJ JZ JC rrt 

o E E E JT o J: o o 5- 1 1 1 1 1 1 1 C 1 1 C JC r . t~ r . r r . CJ 0 X 
_ i O O O {_ rrt o rt . r t J3 OJ tt fr rt OJ rt Ul nj OJ ui Hj +> rt 4J rt rt • i H •rt c 
CI t— 3 - 5_ ni r i JC r 5- 01 r r . 01 rr. r . 

t* 5_ •rt 
i CQ CQ CQ CJ CJ OJ o a Q rt rt rt rt rt rt u 43 rt CJ +> £ r H 1 - rt rt 1 - 1 - _> 

? . 1 Q 



Q Ul S 
CO Ul fr 

a . Q O O • Q • 
Z - t Z Z Z 9 Z OJ 

to u 
n Oi 
I— c 
( I Ol 
E N 
O C 

Ol 

c 
01 
N 
C 
Ol 

Oi X) 
c o 
oi S-
M • 
C r-l 
Oi J C 

0 u 
O H 
5- Q 
o I 

01 Oi 

c c 
01 01 
H r-j 
c c 
Oi Ol 

. 0 XJ 
o a 
5- 5-
o o 

r H r H 

r r 

H OJ ce oi r -
ci ca o z 

0 U tu Oi ul 

H H X I C 0> 
Q Q f H 01 C 
1 i > r. oi 

J' l fr X . rH rH 
„ +> O >> 

•H rH LU H X 

2.20 



o 
CT* 

r-

n S 8 S S S Q i l f 3 s J ) S 11 .1) 111 
Oj S r> Q S CT> <S N 111 0" OJ 9 -fr CT- OJ 

. • 9 a . . . . . O l 
r- J l rn -fr Ul OJ 9 Ul P- e » 9 OJ CP J J 

-fr . |x CP JJ -fr rt r l OJ 
fx OJ CO I s - 11 -fr 
-fr 11 t l rt 

i si r i in ui cp 
i -< in ui JJ h-

I 9 CO I s - lT> rt 

OJ ui ui 

CTOQQQPQQQQQQQQQ 
Z Z Z Z Z Z Z Z Z Z Z Z Z Z Z Ul 

Si 
9 

Q . Q Q Q Q 
Z rt Z Z Z z 

a j 

9 9 9 
9 9 

Q 
9 

Q Q 
OJ Ul Z -fr" Z Z 
rt rt 11 

9 
CP 
X 
r> 

rt99999999 
X r- 9 N 9 rt -fr 9 9 
Dl . . . . . . . . 
E OJ 9 0 ct) J i OJ -fr JJ 

-fr -fr rt OJ n ui 
•fr -fr CP u i J i 

9 
CP 

JJ 

X 
JJ 

0 
CP 

Ul 

0 
CP 
X 
Ul 

Dl 
E 

n 
ce 
03 
ID 

Dl 
B 

> 
Ct 
I -
01 
rt 
£ 
I I I 
I 
CJ 

X 

111 

a 
3 

J 

a 
ct 
Ul 

+3 

> 
. rt 

3 -P 
. 0 

cn 3 
XJ 
c 

I o 
D. (J 

.D J l 
Ul iTi Tj 
CD _J J 

B Ul 
I XI 
E rt 
JC -< 
o o 

in 

X XJ 

•rt > 

> rt 
rt o 

+> Ul 
Ul in 
•rt -rt 
Ul TJ 
cu 
i . -rt 

Tj 
JO +> 
ni o 
_J H 

r> x 
(J Dl 

rt E rt 
nj X 
CJ - Dl 
- n E 

a 
r- U -

ui nj 11 
XJ U O 
rt U 

in ni 
ni (J 

XJ ni 

r i o 
O -rt 
CJ -P 
nj nj 

CJ S-

ui c 
nj o 

•rt 
Ul 4J 
ui a 
tu i . 
c o 

XJ in 
S- Q 
nj nj 
JC 

E 

nj nj ni nj -rt 
-p +> 4J JJ x i 
o o o o o 
I— I— I— I— 01 

r i 
O 
CJ 
I r i 

O 
in CJ 
rtj 

Ul 

ni tu 
-p 
rtj 
CZ 
0 

J l 
*. 
nj 
r j 

-r-i ni 
CQ CJ 

QJ 
x i tu 
rt 4J 
5- rtj 
o 4-

E rt -rt 
3 ui 'Ji 

•rt cu ul 3 
CJ cz nj rt 
rt o i +> XJ 
ni nj o o 

CJ 01 a E a co E 

cu 
CJ 
c 
01 
5-
01 

4-
4-
•rt 
XI 

in c 
q o 
O rt 

' r t C 
CZ rtj 
rtj X 

c 
5- O 
O rt 

•"-> -p 
nj ni 
E CJ 

at 
c 
nj 
JC 
•P 
01 

01 o 
Z rt 
a sz 
CSi 0 
rr -rt 
a XJ 
CJ o 
0 B 
_1 O 

cr. (. 
1 CQ 

cu 
XJ 

Oi 

cz 
Tj 

E r 
-p o 

4-
o 
B 
a 
i. 
Cii CQ CJ 

01 
r 
•p 
OJ 

rt 
>. 
c 

•p 
Oi 
o 

Oi 
c 
nj 
sz 
•p 
01 S_ 4-
O O O 
S- rt S. 

o r o 
rt f j . r t 
JC 1 JC 
a OJ CJ 

ai 
C 
nj 
JC 
•p 
01 
E 

Ol o 
c s. 
ni o 
JC rt 
-p sz 
tu cj 
E O 
O E 
J- O 
O 5-

rt J l 
JC rt 
U Q 

Oi 

cz c 
01 OJ 
N N 
C C 
Ol 01 
J l J l 
o o 
5- s-
0 o 

rt rt 
JC sz 
CJ u 
rt rt 

Q Q 
1 I 

OJ r i 

01 
CZ OJ 
01 c 
N nj 
c JC 
Ol 4J 
S3 01 
O O 
S- 5-
O O 

rt rt 

JC JC 
0 0 

•rt -rt 
Q Q 
1 I 

-fr *rt 

01 OJ 

c c 
rtj cu 
sz sz 
•p -p 
Ol tu 
o o 
5. S-
0 o 

rt rt 
sz sz 
r j CJ 
rt -rt 

Q Q 
1 I 

OJ rt 

OJ 
c 

Ol Oi 
cz sz 
OJ +> 

SZ OJ 
+> o 
01 S. 
o o 

01 

c 
OJ 
a 

01 o 
CZ 5-
trj a 
a o 
o 5. 
5- o 
a. rt 
o jc 
s- CJ 
0 -rt 

rt Q 
.C I 

CJ r i 
•rt -
Q 
1 I 

OJ m 
»-r t t-

01 
C 
ni 
JC 
-P 
tu 
o 

01 J . 
5. O o 01 
0 rt rt (Z 

rt j . r 01 
£ o u r 
Ci rt nj 4J 

•rf C I . eg 
Q CJ 4J o 
1 tu S-

n 01 h- o 
C I rt 

rt 01 OJ sz 
I •-! ., CJ 
UI x oj nj 
C JC r- S-
Tl -P rt 4J 

01 r m rtrtrtrtrtrt ( j -P rt U 4> £ H h 

Oi 
Ol 01 c 
c c irj 
nj nj sz 

SZ sz • P 

+> +> tu 
OJ 01 E 
0 0 01 O 
5- s. CZ < OJ 
O 0 01 O XJ 

rt rt rc 3 •rt 
£ r +J rt S-
0 0 ai 4 - O 

•rt •rt 0 O rrt 
t S- S- t JC \~ 
1 

I -
1 lo

 O 
rt 

CJ 

rt OJ JC SZ rt 

r 
CJ 0 X 

rt rt rt •rt c 
r J_ •rt 

rt rt 1 - I - -> 
2 . 2 1 



a . a 
z cj z 

9 9 UT 9 
9 .-• ro JJ Q . • • • 

z cu ro 0 •jj 

9 9 9 9 
9 9 9 cr> 

. . • Q . Q 
ro r- OJ z -< z 
9 <X) »-H 

9 9 9 
9 9 9 

. Q . . Q 
rO Z 9 N Z 

-fr CO 

9 9 9 
9 9 9 

UT 9 9 
UT OJ rH 

rO rH 

c 
01 
N 

c 
01 

Ol JT 
C O 
0> S-
N o 
C rrt 
Ol _ 

41 JT 0 
C O rt 
•J C p 
M O I 
C OJ 

Ct, Ol JC r 
CC H i O rH 

to 
O 
( r t 
I— 

a 
o 

Oi 01 

c c 
Oi Oi 
H N 
C C 
OJ 01 

JT JT 

o o 
i . S-
o o 

r. JZ JZ 
0 0 oi oi 

'rt u <_ a a 
i i 

01 
> . 3 Oi 

r O - f r JC r r t r r t 

rr. r. -P O > -
r l H U H X 

Ol Oi 

c c 
Oi 01 Ol Ol 01 

c c c CJ s_ 
Ol ai Oi Oi t >. c JC rrt .CZ s. cx 
Ol +> >> - p sz r - s 

0 c S- c • p XJ 
Ol nj oi nj oi nj c r j 

c f 
J i - C S- a s- nj I 

Oi 01 SZ 01 o . - . O Oi ro 01 

c rrt - p !- 3 • r l 3 JC C r 01 c 
Oi >- 01 c >• rrt rr, r H „ Oi OJ c 01 

JZ JC c nj a M- JC <*- nj JC rr- ai < 
+> -P Oi r - s rr- r - s 01 •p 01 t H r r t JC 
JC sz u nj <rj i l cn JX c o c c nj •p 
a a nj Oi I I na Oi o J: c ai 
nj nj t o o o o o Kl c i_ t c +> nj C 
c c sz M M 11 I I N >- ai o o Ol sz C 01 
Ol 01 - p c C C c c r JT 3 3 X I a Ol *-u r j c 01 01 01 01 Oi JZ •rt r r t rrt c Tj JC > s 

cc a cc co CO CO in co u Q U. u. r r t z a a 
2.22 



9 
0 s 

I') 3 i i 9 5 8 8 u l CU - * J l 9 cr- CU fr JJ ff. .G u l t> rt 
N 8 OJ 8 S i1> S N <f \ ( J 8 (') 111 01 S 9 J j J ) H 01 

r- r-i co oi OJ 9 fr N i) i -
cD . .JO J I J I cr- e 
CU CU OJ rt f- l rt 
fr r-i r-i rt 

9 01 CO co Ul 0 Ul cr- rt 
rt CU rt CU fr Ul 

CO 9 9 9 CO 
•s OJ cr- JJ OJ OJ 
D 1 Q Q Q Q Q Q Q Q Q Q Q Q Q • Q . Q Q Q Q Q Q . Q Q . . Q 
3 Z Z Z Z Z Z Z Z Z Z Z Z Z 9 Z f r Z Z Z Z Z Z 0 Z Z l ' l ® Z 

9 
tr-

I s -

rt99999999 
X f x 9 .0 rt 01 Ul fr 9 
Dl . . . . . . . . 
E oj 9 ui cr- r- rt f-i 9 

fr fr J> Is- .o cr-
fr ui r-l r-l ui 

9 
tr-

j j 

9 

cr-

JJ 

9 

cr> 

ui 

9 
cr-
•s 
Ul 

rt Cfl 
\ E 
D l 
E r rt 

^ (J D l 
rt E rt 

rt 

\ 9 nj - s D l 
E CO a - D l E 
CJ rt - r-1 E 

- v . a a . 

> U l - u as r-l o 
ce O E U l ui nj r-i o • r t 

H £ 1 TJ TJ O o o -P 
01 e B •rt •rt u nj rtj 
rt 3 sz rt rt U l nj u S- f l 
E o O o nj O O 
lU tr- U l U l U l c f j 
I >. a - >. ul nj o X r-i 
O • p >-TJ TJ -P nj •rt o • r t -P H I at -rt U l +> U l CJ 
ce r - s . > •rt > > C >. U l a nj 
LU a •rt > rt rt - r t •p cu ( Ul 
I 3 -P •rt o O rt • r t tz o cu nj 
CI a CJ +> Ul ui nj TJ TJ Ul -p 
3 U l 3 U> U l ul JC - r t 5- J l nj cu 

—' TO - r t •rt • r t rt CJ nj nj C •p 
_J C ul TJ TJ nj rtj SZ • nj 

r-l CC I O UJ E J l c 
r-i ce a f j rt rt rt rt rt - j t~ o 
I LU nj rtj nj nj rtj •rt nj J l 

0 . JI n J l - p •P +> - p • p TJ (J S-
co aJ rrj ns rtj o o o • • O • r t nj 
CD CD _ ] _ i _J h- H h- i - I— 01 CQ O 

cu 
-p 
rtj 

4-

— 0 1 O l 

O l tz c 
CU S- c CU O l nj 
CJ u CU 0 1 c a £ 0 1 

tz SZ c £ 0 1 a •P 0 1 CU c 
cu cu 0 1 •p ai 0 1 +> a r 

0 1 tz c ns 
i . tz TJ O i cz cu cu O i £ 01 Ol o a o rtj ns £ 
cu rtj • r t rt ni c cz c O l 0 1 0 1 - p • cz s. • O l S- £ £ • P 

4- J: s_ > s £ 0 1 0 1 0 1 c c c O I A - rtj a S- TJ o CU -P -P cu 
4- •p O cz •P t f I I N nj rtj cu o o a. o o • r t rt c 01 CU E 
• r l ai rt •rt O l C c c £ £ £ A - rt o j . rt 5- £ cu o o CU Q 
TJ E £ > E O i O l 0 1 •p •P -P o £ 5- o £ o 0 £ A . 

1 
A - c 

Ul O CJ rt 01 O JD J l i l O i 0 i CU rt 0 a rt a r r t nj +> 0 o 0 1 • Tl 
tz in c s_ 01 ns CU >- c 5- o o o o O o £ •rt O £ r H £ < CU rt rt £ rt • r l 

o c o 01 o c S- c SZ ns o S- 1. ( S- *- s. CJ Q s. 0 Q U - p o £ £ - p r r t r 

•rt 0 •rt Z rt ns +> rtj -p B sz r r t 0 0 o o o o •rt 1 O -rt 1 cu (J CJ Ol '4- • 

E E - p •rt C O £ B £ cu r 111 r 
A - - p £ rt rt r r t rt rt • r t Q OJ rt Q r-l CU .- • •rt •rt • O rt 

rt rt nj c ns CQ u S- •p •p - p o o 0 i 0 £ £ £ £ £ £ 1 r> £ 1 as c 1 r r t t J. t r £ 
•rt -rt U nj ce • r t O cu O l s_ 4 - E o u 0 CJ 0 CJ CJ OJ rt LI r-i rt cu cu £ \~ r— a o CJ 
Ul Ul E c a TJ 4 - E cz o o O o E •rt •rt •rt rt • r l • r t as 1 ' r t t r 1 rt as CJ 1 1 rt rt 

CU Ul 3 5- o CJ a • o o r 
rt A- s_ O Q Q Q Q Q Q rt U l Q - 1 U l >-0J nj rt 0J £ £ rt 

C rtj • r t o o •rt o E E E J l o o o 5- 1 1 1 1 1 1 1 c 1 1 cz £ , s S- as as (J U > s 

Dl +> TJ • r - t •r-, +> O O O 5, rt o rt rt J l OJ r-l fr rt OJ rt U l rtj CU ui • j j • p rt - p rt rt •rt •rt c 
nj o O ni rtj nj cc 

t S- !- nj r 1 SZ £ •rt Hs as as as a . . s •rt 5. a . r l 5- O l as O l as A - (_ rt 

E a 0 ) E E CJ I CQ ,1i CQ CJ o 0J CJ a Q rt rt rt rt rt rt CJ -P rt 0 -P E rt H rt rt 1 - I -



Q Q O Q Q Q Q Q 

z z z z z z z z 
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q 
Z Z Z Z Z H Z Z Z Z Z Z Z Z Z Z 

OJ ID Oi 
c c c 
Ol 01 01 
I I I I I I 
c c c 
Ol Oi Ol 

m n xs n 

as 
o 

r -
CC 

O 
cc 

o o 
oi S. j . i . 
IJ. o o o 
tZ r-l rH rH 
<U SZ XZ XZ 

Ol XI (J (J IS 
C O rt rt -rt J j C 
Oi 5. Q Q Q r-i oj 
N O I I | > , 3 
C -H OJ PJ fr SZ 

XZ .» - - +> 

OJ 
c 
01 
f i 

c 
01 Oi 

01 
c 
Ol 
XZ 
•p 
J : 
a a 
m ai 

Ol 
c 
OJ 
r j 

OJ oi oi 
C C C 
01 Oi 01 

sz - i xz 
+>>.+> 

c 
Hi OJ US Oi Oi 

c s. a s-
o ~ o 

o >-u - m x . r r . r r - r r - . f u ~ -

( I ( I l ( J r t H r t l l J ( - X 

Ol 
S- 3 rt 3 
> . r r t r r t 

a H- SZ *-

01 
c 
Ol 
IS 
ni 
i-
xz 
-p 
c •o 

~ Ol 

x: c 
- Ol 

•a x: 

01 
c 
01 
S->. 
a 
Tl 
r j 
I 

i-s 
r- 01 

OJ C 
r- 01 

•Tj Itt J-I O l JC 

o o o o o 
N H N M f-J 
C C C C C 
Oi 01 Ol Ol 0> 

ca CQ aj ID ctj 

OJ 
c 
Oi 
ui C 
>- Oi 
i - XJ 3 3 

X . r l r r t r -1 

O Q I l . L t . 

+> 01 
c c 

f J ro oi 
t- 5-
o o 

- aS 
0 sz c oi 
c +> nj c 
01 sz c Oi 

TJ a. oi S-
c nj .n >• 

l - l z o . UL 

2.24 



SECTION 3 

SEMI-ANNUAL UPGRADIENT 
ANALYTICAL DATA SUMMARY 
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SECTION 4 

POTENTIOMETRIC MAPS 



GIANT REFINING BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MONTH/YEAR: May, 1990 

WELL # WELLHEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
ELEVATION WATER PRODUCT THICKNESS WSEL* 

IN FEET IN FEET IN FEET IN FEET IN FEET 

GRW-1 5394.30 51. 74 51. 74 0. 00 5342.56 
GRW-2 5391.28 47. 07 47. 07 0. 00 5344.21 
GRW-3 5388.77 50. 40 50. 40 0. 00 5338.37 
GRW-4 5390.02 44. 95 44. 95 0. 00 5345.07 
GRW-5 5390.56 42. 05 42. 05 0. 00 5348.51 
GRW-6 5390.81 44. 09 44. 09 0. 00 5346.72 
GRW-10 5395.02 46. 50 37. 08 9. 42 5356.06 
GRW-11 5397.85 22. 20 22. 20 0. 00 5375. 65 
GRW-12 5397.24 35. 00 35. 00 0. 00 5362.24 
GRW-13 5396.90 34. 00 34. 00 0. 00 5362.90 
GBR-5 5395.07 42. 95 33. 45 9. 50 5359.72 
GBR-6 5395.70 39. 94 39. 94 0. 00 5355.76 
GBR-7 5395.85 41. 50 34. 84 6. 66 5359.68 
GBR-8 5390.50 42. 86 42. 27 0. 59 5348.11 
GBR-9 5389.92 45. 39 45. 39 0. 00 5344.53 
GBR-10 5390.57 42. 25 41. 90 0. 35 5348.60 
GBR-11 5389.43 43. 20 40. 60 2. 60 5348.31 
GBR-13 5393. 04 41. 70 40. 40 1. 30 5352.38 
GBR-15 5397.99 30. 20 30. 20 0. 00 5367.79 
GBR-17 5402.69 33. 86 33. 86 0. 00 5368.83 
GBR-18 5421.68 21. 85 21. 85 0. 00 5399.83 
GBR-19 5393.83 38. 83 38. 83 0. 00 5355.00 
GBR-20 5393.47 40. 85 40. 00 0. 85 5353.30 
GBR-21S 5400.65 20. 25 20. 11 0. 14 5380.51 
GBR-21D 5400.19 30. 32 30. 32 0. 00 5369.87 
GBR-22 5395.91 35. 61 35. 01 0. 60 5360.78 
GBR-23 5403.72 22. 60 22. 60 0. 00 5381.12 
GBR-24S 5396.08 23. 73 23. 64 0. 09 5372.42 
GBR-24D 5396.77 28. 88 28. 88 0. 00 5367.89 
GBR-25 5396.72 28. 19 28. 19 0. 00 5368.53 
GBR-26 5395.59 32. 15 32. 15 0. 00 5363.44 
GBR-30 5396.58 32. 66 32. 63 0. 03 5363.94 
GBR-31 5394.86 34. 09 34. 09 0. 00 5360.77 
GBR-33 5396.28 37. 47 37. 47 0. 00 5358.81 
GBR-34 5394.00 35. 55 34. 50 1. 05 5359.29 
GBR-35 5393.66 36. 00 34. 55 1. 45 5358.82 
GBR-39 5397.55 33. 40 33. 40 0. 00 5364.15 
GBR-40 5400.76 31. 89 31. 89 0. 00 5368.87 
GBR-41 5396.35 29. 13 29. 13 0. 00 5367.22 
GBR-51 5389.68 39. 88 39. 88 0. 00 5349.80 
GBR-52 5387.74 38. 25 38. 25 0. 00 5349.49 

* WSEL - WATER SURFACE ELEVATION ADJUSTED FOR PRODUCT DEPTH 
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GlAMT REFINING BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MONTH/YEAR: June, 1990 

WELL # WELLHEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
ELEVATION WATER PRODUCT THICKNESS WSEL* 

IN FEET IN FEET IN FEET IN FEET IN FEET 

GRW-1 5394.30 51. 32 51. 32 0. 00 5342.98 
GRW-2 5391.28 49. 10 49. 10 0. 00 5342.18 
GRW-3 5388.77 49. 00 49. 00 0. 00 5339.77 
GRW-4 5390.02 44. 55 44. 55 0. 00 5345.47 
GRW-5 5390.56 42. 20 42. 20 0. 00 5348.36 
GRW-6 5390.81 47. 03 47. 03 0. 00 5343.78 
GRW-10 5395.02 46. 62 41. 45 5. 17 5352.54 
GRW-11 5397.85 22. 68 22. 68 0. 00 5375.17 
GRW-12 5397.24 36. 05 36. 05 0. 00 5361.19 
GRW-13 5396.90 35. 48 35. 48 0. 00 5361.42 
GBR-5 5395.07 42. 75 33. 34 9. 41 5359.85 
GBR-6 5395. 70 39. 83 39. 83 0. 00 5355.87 
GBR-7 5395.85 41. 55 34. 74 6. 81 5359.75 
GBR-8 5390.50 43. 14 42. 35 0. 79 5347.99 
GBR-9 5389.92 45. 24 45. 24 0. 00 5344.68 
GBR-10 5390.57 42. 20 41. 93 0. 27 5348.59 
GBR-11 5389.43 43. 49 40. 83 2. 66 5348.07 
GBR-13 5393.04 42. 12 40. 57 1. 55 5352.16 
GBR-15 5397.99 30. 71 30. 71 0. 00 5367.28 
GBR-17 5402.69 34. 02 34. 02 0. 00 5368.67 
GBR-18 5421.68 19. 86 19. 86 0. 00 5401.82 
GBR-19 5393.83 39. 06 39. 06 0. 00 5354.77 
GBR-20 5393.47 40. 73 39. 94 0. 79 5353.37 
GBR-21S 5400.65 20. 32 20. 20 0. 12 5380.43 
GBR-21D 5400.19 30. 36 30. 36 0. 00 5369.83 
GBR-22 5395. 91 35. 94 35. 20 0. 74 5360.56 
GBR-23 5403. 72 22. 62 22. 62 0. 00 5381.10 
GBR-24S 5396.08 24. 05 23. 99 0. 06 5372.08 
GBR-24D 5396.77 27. 08 27. 08 0. 00 5369.69 
GBR-25 5396.72 28. 30 28. 30 0. 00 5368.42 
GBR-26 5395. 59 32. 46 32. 46 0. 00 5363.13 
GBR-30 5396.58 33. 13 33. 10 0. 03 5363.47 
GBR-31 5394.86 34. 48 34. 48 0. 00 5360.38 
GBR-33 5396.28 37. 92 37. 68 0. 24 5358.55 
GBR-34 5394.00 36. 25 35. 75 0. 50 5358.15 
GBR-35 5393.66 36. 55 34. 85 1. 70 5358.47 
GBR-39 5397.55 33. 78 33. 78 0. 00 5363.77 
GBR-40 5400.76 31. 90 31. 90 0. 00 5368.86 
GBR-41 5396.35 29. 13 29. 13 0. 00 5367.22 
GBR-51 5389.68 40. 05 40. 05 0. 00 5349.63 
GBR-52 5387.74 38. 40 38. 40 0. 00 5349.34 

* WSEL - WATER SURFACE ELEVATION ADJUSTED FOR PRODUCT DEPTH 
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GIANT REFINING BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MONTH/YEAR: July, 1990 

WELL # WELLHEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
ELEVATION WATER PRODUCT THICKNESS WSEL» 

IN FEET IN FEET IN FEET IN FEET IN FEET 

GRW-1 5394.30 51. 55 51. 55 0. 00 5342.75 

GRW-2 5391.28 49. 00 49. 00 0. 00 5342.28 
GRW-3 5388.77 49. 99 49. 99 0. 00 5338.78 
GRW-4 5390.02 42. 48 42. 48 0. 00 5347.54 
GRW-5 5390.56 42. 30 42. 30 0. 00 5348.26 
GRW-6 5390.81 46. 95 46. 95 0. 00 5343.86 
GRW-10 5395.02 44. 55 41. 35 3. 20 5353.03 
GRW-11 5397.85 22. 74 22. 74 0. 00 5375.11 
GRW-12 5397.24 33. 25 33. 25 0. 00 5363.99 
GRW-13 5396.90 33. 53 33. 53 0. 00 5363.37 
GBR-5 5395.07 43. 13 33. 02 10. 11 5360.03 
GBR-6 5395.70 39. 97 39. 96 0. 01 5355.74 
GBR-7 5395.85 44. 75 34. 61 10. 14 5359.21 
GBR-8 5390.50 43. 00 42. 33 0. 67 5348.04 
GBR-9 5389.92 42. 42 42. 42 0. 00 5347.50 
GBR-10 5390.57 42. 20 42. 02 0. 18 5348.51 
GBR-11 5389.43 43. 55 40. 78 2. 77 5348.10 
GBR-13 5393.04 43. 34 40. 82 2. 52 5351.72 
GBR-15 5397.99 31. 80 31. 80 0. 00 5366.19 
GBR-17 5402.69 34. 35 34. 35 0. 00 5368.34 
GBR-18 5421.68 19. 88 19. 88 0. 00 5401.80 
GBR-19 5393.83 39. 39 39. 32 0. 07 5354.50 
GBR-20 5393.47 41. 00 40. 22 0. 78 5353.09 
GBR-21S 5400.65 20. 55 20. 42 0. 13 5380.20 
GBR-21D 5400.19 32. 95 32. 95 0. 00 5367.24 
GBR-22 5395.91 36. 34 35. 49 0. 85 5360.25 
GBR-23 5403.72 23. 18 23. 18 0. 00 5380.54 
GBR-24S 5396.08 24. 85 24. 76 0. 09 5371.30 
GBR-24D 5396.77 28. 05 28. 05 0. 00 5368.72 
GBR-25 5396.72 28. 70 28. 70 0. 00 5368.02 
GBR-26 5395.59 32. 80 32. 80 0. 00 5362.79 
GBR-30 5396.58 33. 57 33. 55 0. 02 5363.03 
GBR-31 5394.86 34. 76 34. 76 0. 00 5360.10 
GBR-33 5396.28 37. 89 37. 56 0. 33 5358.65 
GBR-34 5394.00 36. 72 35. 02 1. 70 5358.64 
GBR-35 5393.66 37. 40 35. 02 2. 38 5358.16 
GBR-39 5397. 55 34. 37 34. 37 0. 00 5363.18 
GBR-40 5400.76 31. 90 31. 90 0. 00 5368.86 
GBR-41 5396.35 29. 19 29. 19 0. 00 5367.16 
GBR-51 5389.68 39. 75 39. 75 0. 00 5349.93 
GBR-52 5387.74 37. 45 37. 45 0. 00 5350.29 

* WSEL - WATER SURFACE ELEVATION ADJUSTED FOR PRODUCT DEPTH 
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SECTION 5 

VOLUME TABULATIONS 



Giant R e f i n i n g Co. B l o o m f i e l d R e f i n e r y 
T o t a l Volume Summary 

Second Qu a r t e r of 1990 

T o t a l Volume Of Water Recovered 773100 
Met Change I n Storage Volume 3936£3 

T o t a l Water Pumped To The 379477 
ftir S t r i p p e r 

ftir S t r i p p e d Water Volume 315900 
fts I n d i c a t e d On The fiir 
S t r i p p e r I n f l u e n t Meter 

D i f f e r e n c e 63577 

Comments:The a p p r o x i m a t e l y &% d i f f e r e n c e can 
accounted f o r i n meter i n n a c c u r a c y , 
and t he e s t i m a t e d volumes of t h e 
a i r l i f t pump d i s c h a r g e s . 
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Giant R e f i n i n g Co. B l o o m f i e l d Refinery-
Q u a r t e r l y Net Tank 

Volume Change 

Second Q u a r t e r of 1990 

Tank Beginning Ending Net 
Number Volume Volume Change 

ICS 89SS 8217 -705 

106 8010 8010 0 

Sl 0 357568 357568 

££ £0£18 56978 36760 

a7 185631 185631 0 

3£ 159£91 159£91 Q 

34 £00948 £00948 0 

35 0 0 0 

3 7 *i5££\i£ %i5c-C-vii;i' 0 

T o t a l Net Volume Change 3936£3 
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Giant R e f i n i n g Co. B l o o m f i e l d R e f i n e r y 
Q u a r t e r l y Recovery Well 

Volume T a b u l a t i o n 

Second Q u a r t e r of 1990 

Well Month ttl Month #£ Month #3 T o t a l 

GRW-1 6230 4560 5470 16260 

GRW-2 12780 9190 9530 31500 

GRW-3 £78£0 37340 44190 109350 

GRW-4 30910 £9150 £1££0 81280 

GRW-5 0 0 10 10 

GRW-6 30630 £3830 £8080 8254© 

GRW-10 138850 118080 166150 423080 

GRW-11 5007 £118 1722 8847 

GRW-12 £691 1306 2399 6396 

GRW-13 6431 3747 3659 13837 

T o t a l Volume Pumped I n Ga l l o n s 773100 
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SECTION 6 

SPECIFIC CONDUCTANCE VALUES 



S P E C I F I C CONDUCTANCE VALUES 
FOR GRW-13 IN umhos/cm 
SECOND QUARTER 1990 

4/90 5/90 6/90 

6000 6760 5830 
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SECTION 7 

CORRECTED FIRST QUARTER 
ANALYTICAL DATA 



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

July 26, 1990 

Dear Client: 

The attached report contains the revision of selected results for previously 
reported EPA 601 or SW8010 analyses. The revision i s required by the discovery 
of a high bias i n the data generated from one of our three gas chromatographs 
which i s designated instrument B on our reports. This high bias resulted from 
a f i v e point c a l i b r a t i o n curve for which the highest ca l i b r a t i o n point was 
outside l i m i t s . To revise the data t h i s 30 ppb cali b r a t i o n point was removed 
and a new, acceptable four point c a l i b r a t i o n curve was generated with an upper 
working range of 15 ppb. These changes impact the data i n three ways: 

o Revised response factors result i n decreases i n the results, 

o The cali b r a t i o n range was reduced to 15 ppb, and 

o The number of points i n the c a l i b r a t i o n curve was decreased from 5 
to 4. 

Revised response factors were used to correct the results denoted i n t h i s 
report with an I f l a g . The new response factors result i n decreases i n the 
previously reported values for a l l analytes with the exception of bromomethane 
which i s increased by +6.8%. The decreases range from 11 to 25% for 24 of the 
analytes and from 26 to 39% for 4 of the analytes. 

The reduction of the working c a l i b r a t i o n range from 30 ppb to 15 ppb resulted 
i n selected data points f a l l i n g outside the new ca l i b r a t i o n range. While our 
experience indicates that the t y p i c a l c a l i b r a t i o n curve i s linear beyond i t s 
upper l i m i t , these data are flagged as estimated values. 

The EPA 601 method requires a three point c a l i b r a t i o n , and thus the revised 
data for the EPA 601 analyses which f a l l w i t h i n the working range of our new 
four point c a l i b r a t i o n curve are i n conformance with t h i s method. 

The SW8010 method requires a f i v e point c a l i b r a t i o n , and thus the use of a 
four point c a l i b r a t i o n curve i s not i n s t r i c t conformance with t h i s method. 
However, we routinely confirm a l l positive results by analysis on a second GC 
instrument containing a GC column with a dissimilar phase. The instrument i s 
calibrated using a f i v e point curve. This goes beyond both the EPA 601 and 
SW8010 method which recommend second column confirmations but do not require 
multipoint c a l i b r a t i o n of the second column. The results of our second column 
confirmation analysis can be used to confirm the quantitation of any estimated 

10395 Old Placerville Rd./Sacramento, California 95827/(916)362-5332 
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R A D I A N 

values from the primary analysis. Where s t r i c t adherence to the Method SW8010 
calib r a t i o n requirements ( i e . a f i v e point calibration) is necessary, the 
results of the second column analysis can be used i n place of the estimated 
re s u l t . 

We apologize for any inconvenience resulting from these revised data. I can 
assure you we are implementing corrective actions to prevent recurrence of 
th i s problem. 

Sincerely, 

Laird H. Gale, Ph.D. 
Technical Director 
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Radian Work Order SO-05-045 

Analytical Report 

08/03/90 

Giant Refining Company 

G i ant Ref i ni ng Company 

606 E. Highway 64 

Farmington, NM 87401 

Tim Kinney 

Customer Work Identification REFINERY 

Purchase Order Number RFE-9003-39 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Susimary 

4 Notes and Definitions 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: 

Previously Reported on 05/10/90. 

First Reported on 04/19/90. 
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R A D I A N 

m 
Giant Refining Company 
adian Work Order: SO-05-045 

Analytical Data Summary Page: 2 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: I I I ! 9004041025 l ! ; | l l l 9004041120 TRIP BLANK REAGENT BLANK 

/GBR-33 /GBR-31 
Factor: 1 1 1 
Results in: ug/L ug/L ug/L ug/L 

01A 02A 06A 07A 

Matrix: water water water water 

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

Bromodichloromethane ND 0.10 ND 0.10 ND lllll! ND 0 10 

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

Carbon tetrachloride ND 0.1* ND 0,12 ND 0.12 ND 0.12 
Chlorobenzene ND 0.25 ND 0.25 ND 0.25 ND 0.25 

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

Chloroform ND 0,10 ND 0,10 ND 0,10 ND 0.10 
Chloromethane ND 0.30 ND 0.30 ND 0.30 ND 0.30 

D i bromochIoromethane ND 0.20 ND 0.20 ND 0.20 ND 0.20 
W^k 1,2-Dichlorobenzene ND 0.50 ND 0.50 ND IIIIII ND 0.50 

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

1,1-Dichloroethane 1.1 cia 0.50 ND 0.50 ND 0.50 ND 0.50 
1,2-Dichloroethane 0.17 cia 0.10 0.84 CI 0.10 ND 0.10 ND 0.10 

1,1-Dichloroethene ND 0.20 ND 0,20 ND 0.20 ND 0.20 
cis-1,2-Dichloroethene 8.7 Cl 0.20 4.7 CI 0.20 ND 0.20 ND 0.20 

trans-1,2-DichIoroethene ND 0.20 ND 0.20 ND 0.20 ND 0,20 
1,2-Dichloropropane ND 0.10 ND 0.10 ND 0.10 ND 0.10 

cis-1,3-Dichloropropene ND 0,20 ND 0.20 ND 0.20 ND 0.20 
t rans-1,3-D i chloropropene ND 0.34 ND 0.34 ND 0.34 ND 0.34 
Methylene chloride ND 0.40 ND 0,40 ND 0.40 ND 0,40 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 ND 0.15 ND 0.15 
Tetrachloroethene 1.7 Cl 0.10 0.44 cia 0.10 ND 0,10 ND 0.10 
1,1,1-Trichloroethane ND I 0,20 ND 0.20 ND 0.20 ND 0.20 

1,1,2-Trichloroethane ND 0.20 ND 0.20 ND 0.20 ND 0.20 
Trichloroethene 0.89 cia 0.20 0.71 cia 0.20 ND 0.20 ND 0.20 

Tr i chIorofIuoromethane ND 0.20 ND 0,20 ND 0.20 ND 0.20 
Vinyl chloride ND 0.20 ND 0.20 ' ND 0.20 ND 0.20 

ND Not detected at specified detection limit c Confirmed on second column or by GC/MS 
I Result differs from last report - see report narrative a Est. result less that 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Giant Refining Company 
Radian Work Order: SO-05-045 

Analytical Data Summary Page: 3 

Hethod:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9004041025 

/GBR-33 

1 

ug/L 

01A 

water 

9004041120 

/GBR-31 

liiiiiiiis 
ug/L 

02A 

water 

TRIP BLANK 

1 

|ug/L|:;::l;;:v;: 

06A 

water 

REAGENT BLANK 

1 

ug/L 

07A 

water 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

Control Limits: 40 to 140 

Result Det. Limit 

128 

Result Det. Limit 

117 

Result Det. Limit 

125 

Result Det. Limit 

132 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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te 
Giant Refining Company 
adian work Order: SO-05-045 

Analytical Data Summary Page: 4 

Hethod:Halocarbons by SWS010 (1) 

List:Table 3 analyte list 

Sample ID: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 

ug/L 

07B 

water 

Result Det. Limit 
Bromodichloromethane ND 0 10 

Bromoform ND 0.50 

Bromomethane ND 1.2 

Carbon tetrachloride ND 0 12 

Chlorobenzene ND 0 25 

Chloroethane ND 0 5<f 

2-Chloroethylvinylether ND 0 50 

Chloroform ND 0 10 

Chloromethane ND 0 30 

D i bromochloromethane ND 0 20 

1,2-D i chIorobenzene ND 0 50 

1,3-D i chlorobenzene ND 0.32 

1,4-Dichlorobenzene ND 0 24 

1,1-Dichloroethane ND 0 50 

1,2-Dichloroethane ND 0 10 

1,1-Dichloroethene ND 0.20 
cis-1,2-Dichloroethene ND 0 20 

trans-1,2-Dichloroeth ene ND 0 20 

1,2-Dichloropropane ND 0 10 

cis-1,3-Dichloropropene ND 0,20 
trans-1,3-DichIoropropene ND 0 34 

Methylene chloride ND 0 40 

1,1,2,2-Tetrachloroethane ND 0 15 

Tetrachloroethene ND 0 10 

1,1,1-Trichloroethane ND 0 20 

1,1,2-Trichloroethane ND 0 20 
Trichloroethene ND 0 20 

Trichlorofluoromethane ND 0 20 

Vinyl chloride ND 0 20 

ND Not detected at specified detection limit 

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

• 
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R A D I A N 

m 
Giant Refining Company 
adian Work Order: SO-05-045 

Analytical Data Summary Page: 5 

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

Sample ID: REAGENT BLANK 

Factor: | | : | | | | ! l l ! | ! ! | | ^ 
Results in: ug/L 

07B 

Matrix: woter 

Surrogate Recoverv(%) 
1-B romo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

119 

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

0 
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R A D I A N 

# 

Giant Refining Company 
Radian Work Order: SO-05-045 

Analytical Data Summary Page: 6 

Method:Aromatics by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9004041025 

/GBR-33 

1 

ug/L 

01C 

water 

9004041120 

/GBR-31 

1 

ug/L 

02C 

water 

TRIP BLANK 

1 

ug/L 

06A 

water 

REAGENT BLANK: 

1 

ug/L 

08A 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recoverv(%) 

1-Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result Det. Limit 

ND 0.20 

ND 0.20 

ND 0.40 

ND 0.40 

ND 0.30 

ND 0.20 

ND 0.20 

ND 0.20 

98 

Result Det. Limit 

0.98 CS 0.20 

ND 0,20 

ND 0.40 

ND 0.40 

ND 0.30 

ND 0,20 

ND 0.20 

6.0 C 0,20 

29 O 

Result Det. Limit 

ND 0.20 

ND 0 20 

ND 0.40 

ND 0,40 

ND 0.30 

ND 0.20 

ND 0.20 

ND 0 20 

100 

Result Det. Limit 

ND 0.20 

ND 0,20 

ND 0.40 

ND 0.40 

ND 0.30 

ND 0,20 

ND 0.20 

ND 0,20 

101 

ND Not detected at specified detection limit 

3 Est. result less that 5 times detection limit 

C Confirmed on second column or by GC/MS 

Q Outside control limits 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Giant Refining Company 
Radian Uork Order: SO-05-045 

Analytical Data Summary Page: 7 

Method:Aromatics by SU8020 (1) 
List:Complete analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

REAGENT BLANK 

1 

ug/L 
08B 
water 

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

Benzene ND 0.20 

Chlorobenzene ND 0,20 
1,2-Dichlorobenzene ND 0.40 

1,3-Dichlorobenzene ND 0.40 

1,4-Dichlorobenzene ND 0.30 

Ethylbenzene ND 0,20 
Toluene ND 0.20 

Xylenes (total) ND 0.20 

Surroqate Recoverv(%) 
1-Bromo-4-f luorobenzene 98 

fmw control Limits: 40 to 140 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Sample History Page:8 

Giant Refining Company 

•dian Work Order: SO-05-045 

Sample Identifications and Dates 

Sample ID 9004041025 9004041120 TRIP BLANK REAGENT BLANK REAGENT BLANK 

/GBR-33 /GBR-31 

Date Sampled 04/04/90 04/04/90 

Date Received 04/05/90 04/05/90 04/05/90 04/05/90 04/05/90 

Matrix water water water water water : 

01 06 07 08 . 

Halocarbons by SW8010 

Prepared 

Analyzed 04/07/90 04/10/90 04/07/90 04/07/90 

Analyst MG MG MG MG 

File ID DB040710 DB04105 DB04079 QB04071 

Blank ID QB04071 QB04101 QB04071 

Instrument B B B B 

Report as received received received received 

Halocarbons by SW8010 
Prepared 

Analyzed 04/10/90 

Analyst MG 

fflB ID QB04101 

Blank ID 

Instrument B 

Report as received 

Aromatics by SW8020 

Prepared 

Analyzed 04/07/90 04/10/90 04/07/90 04/07/90 

Analyst MG MG MG MG 

File ID EB040710 EB04105 EB04079 RB04071 

Blank ID RB04071 RB04101 RB04071 

Instrument B B B B 

Report as received received received received 

Aromatics by SW8020 

Prepared 

Analyzed 04/10/90 

Analyst MG 

File ID RB04101 

Blank ID 
Instrument B 

Report as received 
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Appendix A 

Comments, Notes and Definitions 
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Giant Refining Company 

^ • t e d i a n Work Order: SO-05-045 

Report Comments and Narrative Page: A-2 

General Comments 

SAMPLE 9004041120 HAD LOW SURROGATE RECOVERY DUE TO MATRIX 

INTERFERENCE WITH THE INTERNAL STANDARD. 

I=RESULT CORRECTED. RESULTS WITH THE I FLAG HAVE BEEN REVISED 

BASED ON CORRECTED RESPONSE FACTORS FOR GC INSTRUMENT B. SEE 

ATTACHED LETTER FOR EXPLANATION. 

0 

• 
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Notes and Definitions Page: A-3 

iiant Refining Company 
adian Work Order: SO-05-045 

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. 

I ALL METHODS EXCEPT CLP 

This result has been modified since the last issue of this report. 

EXPLANATION 

The explanations are included in the report narrative. 

D ALL METHODS EXCEPT CLP 

This flag is used to denote analytes which are not detected at or 

above the specified detection limit. 

EXPLANATION 

The value to the right of the < symbol is the method specified 

detection limit for the analyte. 

Q ALL METHODS EXCEPT CLP 

This quality control standard is outside method or laboratory spec

ified control limits. 

EXPLANATION 

This flag is applied to matrix spike, analytical QC spike, and 

surrogate recoveries; and to RPDCrelative percent difference) 

values for duplicate analyses and matrix spike/matrix spike 

duplicate result. 
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Notes and Definitions 

Giant Refining Company 

Radian Work Order: SO-05-045 

Page: A-4 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. 

EPA method and QC specifications. 
The analysis will meet 

Compound - See Analyte. 

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

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

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

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

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

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

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

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

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

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 
standard methods for analysis of environmental samples. Radian wi l l perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

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

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

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

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

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

Matrix - The sample material, 

waste. 

Generally, i t will be soil, water, air, o i l , or solid 

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

the analytical summary. 

Units ug/L 

ug/kg 

ug/M3 

mg/L 

mg/kg 

% 
uS/cm 

mL/hr 

NTU 

CU 

micrograms per l i t e r (parts per bi11 ion);liquids/water 

micrograms per kilogram (parts per bi11 ion); soils/solids 

micrograms per cubic meter; air samples 

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

mi l l igrams per kilogram (parts per mi 11ion);soiIs/sol ids 

percent; usually used for percent recovery of QC standards 

conductance unit; microSiemans/centimeter 

mi 11iI i ters per hour; rate of sett lement:of matter in water 

turbidity unit; nephelometric turbidity unit 

color unit; equalto 1 mg/L of chloroplatinate salt 
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Radian Work Order SO-04-013 

Analytical Report 
08/03/90 

Giant Refining Company 

Giant Refining Company 

606 E. Highway 64 

Farmington, NM 87401 

Tim Kinney 

' I 

Customer Work Identification Refinery Remidiation RFE-9834 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: 

Previously Reported on 04/19/90. 
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R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 2 

Giant Refining Company 

Radian Work Orders SO-04-013 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 9004021055 9004021130 9004021145 9004021245 

/GRW-3 /GRW-4 /GRW-6 

Factor: 10 20 IIIIIIIIIIII 1 

Results in: ug/L 

01A 

ug/L 

02A 

ug/L 

03A 

ug/L 

04A 

Matrix: water water water water 

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

Bromodi chIoromethane ND 1.0 ND 2.0 ND 0.10 ND 0.10 

Bromoform ND 5.0 ND 10 ND 0.50 ND 0,50 

Bromomethane ND 12 ND 24 ND 1.2 ND 1.2 

Carbon tetrachloride ND 1.2 ND 2.4 ND 0,12 ND 0.12 

Chlorobenzene ND 2.5 ND 5,0 • ND 0.25 ND 0.25 

Chloroethane ND 5.2 ND 10 ND 0.52 ND 0,52 

2-Chloroethylvinylether ND 5.0 ND 10 ND 0.50 ND 0.50 

Chloroform ND 1.0 ND 2.0 ND 0.10 ND 0.10 

Chloromethane ND 3.0 ND 6.0 ND 0.30 ND llllll 
D i bromochIoromethane ND 2.0 ND 4.0 ND 0.20 ND 0.20 

1,2-Dichlorobenzene 

I^B 1,3-Dichlorobenzene 

ND 5.0 ND 10 ND 0.50 ND 0.50 1,2-Dichlorobenzene 

I^B 1,3-Dichlorobenzene ND lllllll ND $A ND 0,32 ND 0.32 

1,4-D i chIorobenzene ND 2.4 ND 4.8 ND 0.24 ND 0.24 

1,1-Dichloroethane ND 5,0 ND 10 1.8 cia 0.50 2.6 CI 0.50 

1,2-Dichloroethane ND 1.0 ND 2.0 6.5 CI 0.10 3.7 CI 0.10 

1,1-Dichloroethene ND 2.0 ND A,0 ND 0.20 ND 0.20 

cis-1,2-D ich loroethene 10 CI 2.0 16 CIS 4,0 ND 0.20 19 CI 0.20 

trans-1,2-Dichloroethene ND 2.0 ND 4.0 ND 0.20 ND 0.20 

1,2-D i chIoropropane ND 1.0 ND 2,0 ND 0.10 ND 0.10 

cis-1,3-Dichloropropene ND 2.0 ND 4,0 ND 0,20 ND 0.20 

t rans-1,3-D i chIoropropene ND 3.4 ND 6.8 ND 0.34 ND 0.34 

Methylene chloride ND 4.0 ND e.o 0.86 cia 0.40 0.51 cia 0,40 

1,1,2,2-Tet rachIoroethane ND 1.5 ND 3.0 ND 0.15 ND 0.15 

Tetrachloroethene ND 1.0 ND E,0 1.9 CI 0,10 2.0 CI 0.10 

1,1,1-Trichloroethane ND 2.0 ND 4.0 1.1 CI 0.20 0.70 cia 0.20 

1,1,2-Trichloroethane ND 2,0 ND 4.0 ND 0.20 ND 0.20 

Trichloroethene ND 2.0 7.2 cia 4.0 2.0 CI 0.20 2.0 CI 0.20 

Tri chlorofluoromethane ND 2.0 ND 4,0 ND 0,20 ND 0.20 

Vinyl chloride ND 2.0 ND 4.0 ND 0.20 ND 0.20 

ND Not detected at specified detection limit C Confirmed on second column or by GC/MS 
I Result differs from last report - see report narrative 3 Est. result less that 5 times detection Iimit 

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

n 
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R A D I A N 
Analytical Data Summary Page: 3 

Giant Refining Company 

Radian Work Order: SO-04-013 

Hethod:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 9004021055 9004021130 9004021145 9004021245 

/GRW-3 /GRW-4 /GRW-6 /STRIPPER INFL 

Factor: 10 20 lllliiiiliiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiii 
Results in: ug/L ug/L ug/L ! l l | g / L | | ! ! ! | | i 

01A 02A 03A 04A 

Matrix: water water water llllwat^ 

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

Surrogate Recoverv(%) 

1-Bromo-4-fluorobenzene 135 147 Q 93 106 

Control Limits: 40 to 140 

0 Outside control limits 

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

Radian Work Order; SO-04-013 

Analytical Data Summary Page: 4 

Hethod:Halocarbons by SW8010 (1) 

List:table 3 analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9004021255 

/STRIPPER EFFL 

Illllllllllllll! 
ug/L 

05A 

water 

9004021430 

/GRW-13 

!!!!!!!!!!!!!!l! 
ug/L 

06A 

water 

TRIP BLANK #2 

iiiiiiiiiiiiiiiii 
ug/L 

07A 

water 

REAGENT BLANK 

!ll!llll!l!!l!!l!!:;! 
ug/L 

08A 

water 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

Chloroform 

Chloromethane 

D i bromochIoromethane 

1.2- D i chIorobenzene 

1.3- Dichlorobenzene 

1,4 -D i ch I orobenzene 

1.1- Dichloroethane 

1.2- Dichloroethane 

1.1- Dichloroethene 

cis-1,2-Dichloroethene 

t rans-1,2-D i ch I oroethene 

1.2- D i ch Ioropropane 

c i s-1,3-D i chIoropropene 

t rans-1,3-D i ch I oropropene 

Methylene chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

0.10 

0,50 
1.2 

0.12 

0.25 

0,52 

0.50 

OJO 

0.30 

0.20 

0.50 

0.32 

0.24 

0.50 

0.10 

0.20 

0.20 

0.20 

0.10 

0.20 

0.34 

0.40 

0.15 

0.10 

0.20 

0,20 

0.20 

0.20 

0.20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3.7 Cl 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

0.10 

0.50 

1.2 

0,12 

0.25 

0.52 

0.50 

0,10 

0.30 

0.20 

0.50 
0,32 
0.24 

0.50 
_ 0.10 

0,20 
0.20 

0.20 
0.10 

0,20 
0.34 

0.40 
0.15 

0,10 
0.20 

0.20 
D.20 

0,20 

0 20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

0.10 

0.50 

1.2 

0,12 

0.25 

0.52 

0,50 

0,10 

0.30 

0.20 

0.50 

0.32 

0.24 

0.50 

0.10 

0.20 
0.20 

0.20 

0.10 

0,20 

0.34 

0.40 

0.15 

0.10 

0.20 

0.20 

0.20 

0,20 

0.20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Det. Limit 

0.10 

0,50 

1.2 

0.12 

0.25 

0,52 

0.50 

0,10 

0.30 

0.20 

0.50 

0.32 

0.24 

0.50 

0.10 

0.20 

D.20 

0.20 

0.10 

0.20 

0.34 

0.40 

0.15 

0.10 

0.20 

0.20 

0.20 

0.20 

0.20 

ND Not detected at specified detection limit 

I Result differs from last report - see report narrative 

C Conf irmed on second column or by GC/MS 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 5 

Giant Refining Company 
.Radian Work Order: SO-04-013 

Method:Halocarbons by SW8010 (1) 
List:Table 3 analyte list 

Sample ID: 9004021255 9004021430 
/STRIPPER EFFL /GRW-13 

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

05A 06A 
Matrix: water water 

TRIP BLANK #2 

l i l l l l l l l l l l l l 
ug/L 

07A 
water 

REAGENT BLANK 

i i i i i i i i i i i i i 
ug/L 
08A 
water 

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

Result Det. Limit 

101 

Result Det. Limit 

104 

Result Det. Limit 

105 

Result Det. Limit 

123 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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C O R P O R A T I O N Analytical Data Summary Page: 6 

Giant Refining Company 

Radian Work Order.: SO-04-013 

Method:Halocarbons by SU8010 (1) 
List:Table 3 analyte l i s t 

Sample ID: REAGENT BLANK REAGENT BLANK 

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

08B 08C 

Matrix: water water 

Result Det. Limit Result Det. Limit 

Bromodichloromethane ND 0*10 ND 0.10 

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

Carbon tetrachloride ND 0.12 ND 0,12 
Chlorobenzene ND 0.Z5 ND 0.25 

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

Chloroform ND 0.10 ND 0,10 
Chloromethane ND 0.30 ND 0.30 

D i bromochIoromethane ND 0,20 ND 0.20 
1,2 - D i ch I orobenzene ND 0.50 ND 0.50 

1,3 - D i ch I orobenzene ND 0.32 ND 0,32 
1,4-Dichlorobenzene ND 0.24 ND 0.24 

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

1,1-Dichloroethene ND 0.20 ND 0,20 
cis-1,2-Dichloroethene ND 0.20 ND 0.20 

trans-1,2-Dichloroethene ND 0,20 ND 0.20 
1,2-D i chIoropropane ND 0.10 ND 0.10 

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

Methylene chloride ND 0,40 ND 0.40 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 

Tetrachloroethene ND 0.10 ND 0,10 
1,1,1-Trichloroethane ND 0.20 ND 0.20 

1,1,2-Tr i chIoroethane ND 0,20 ND 0.20 
Trichloroethene ND 0.20 ND 0.20 

Trichlorofluoromethane ND 0.20 ND 0.20 
Vinyl chloride ND 0.20 ND 0.20 

ND Not detected at specified detection limit 

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

Radian Work Order: SO-04-013 

Analytical Data Summary Page: 7 

Method:Halocarbons by SW8010 (1) 

L ist :Table 3 analyte l i s t 

Sample ID: REAGENT BLANK REAGENT BLANK 

Factor: IIIIIIIIIIIIIIIIIIIIII I l l l l t IS 
Results i n : ug/L ug/L 

08B !|!I;;08C]I1|I| I l l l l l l l l 
Matr ix : water ;5||::S::: watef i-iS? 

Surrogate Recovery(%) 

1-Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result Det. Limit 

134 

Result Det. Limit 

106 

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

0 
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Giant Refining Company 

Radian Work Order: SO-04-013 

Analytical Data Summary Page: 8 

Hethod:Aromatics by SU8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9004021055 

/GRU-3 

10 

ug/L 

01B 

water 

9004021130 

/GRW-4 

20 

ug/L 

02B 

water 

9004021145 
/GRW-6 

IIIIIIIIIIIII 
ug/L 

03C 

water 

9004021245 

/STRIPPER I NFL 

IIIIIIIIIIIIIIIIII 
ug/L 
04C 
water 

Benzene 

Chlorobenzene 

1.2- D i chIorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recoverv(%) 

1-Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result 

280 C 

ND 

ND 

ND 

ND 

98 C 

ND 
33 C 

Det. Limit 

_ 2<0 

4.0 

4,0 
3.0 

_ 2,0 

2.0 

_ 2.0 

91 

Result Det. Limit 

440 C 

ND 

ND 

ND 

ND 

65 C 

ND 
ND 

104 

4.0 

4.0 

8.0 

»,0 

6.0 

4.0 

4.0 

4,0 

Result 

16 C 

ND 

ND 

ND 

ND 

ND 

0.65 ca 
3.4 C 

69 

Det. Limit 

_ 0.20 

0.20 

0.40 

0,40 

0.30 

0.20 

0.20 

0,20 

Result 

23 C 

ND 

ND 

ND 

ND 

0.90 ca 

ND 

7.1 C 

Det. Limit 

_ 0.20 

0.20 

0.40 

0.40 

0.30 

0.20 

0.20 

0.20 

84 

C Confirmed on second column or by GC/MS 

3 Est. result less that 5 times detection limit 

ND Not detected at specified detection limit 

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

.Radian Work Order: SO-04-013 

Analytical Data Summary Page: 9 

Hethod:Aromatics by SU8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9004021255 

/STRIPPER EFFL 

1 

ug/L 

05C 

water 

9004021430 

/GRU-13 

ijiiiiiiiiiiii 
ug/L 

06C 

water 

TRIP BLANK #2 

!i!!il!!!!!!!!i! 
ug/L 

07A 

water 

REAGENT BLANK 

IIIIIIIIIIIII! 
ug/L 

09A 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recoverv(%) 

1-Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

92 

Det. Limit 

0.20 

0.20 
0.40 
0.40 
0.30 
0.20 
0.20 
0.20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

89 

Det. Limit 

0.20 

0.20 
0.40 

0.40 
0.30 
0.20 
0.20 
0,20 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

89 

Det. Limit 

0.20 
0.20 
0.40 
0,40 
0.30 
0.20 
0.20 
0,20 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

101 

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 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 10 

Giant Refining Company 
fan Work Order: SO-04-013 

Method:Aromatics by SU8020 (1) 
List:Complete analyte list 

Sample ID: REAGENT BLANK REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
09B 
water 

1 
ug/L 
09C 
water 

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

Surrogate Recoverv(%) 

}-Bromo-4-fIuorobenzene 
ontrol Limits: 40 to 140 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

100 

Det. Limit 
0.20 
0.20 
0.40 
0.40 
0.30 
0.20 
0.20 
0.20 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

102 

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

Result Det. Limit Result Det. Limit 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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RJ&EMJ&N 
Sample History Page:11 

Giant Refining Company 

fedian Work Order: SO-04-013 

Sample Identifications and Dates 

Sample ID 9004021055 9004021130 9004021145 9004021245 9004021255 loo^oIIIlOillli 
/GRW-3 /GRW-4 /GRW-6 /STRIPPER 1 NFL /STRIPPER EFFL ̂/GRw'̂ rsiill;!!!!: 

Date Sampled 04/02/90 04/02/90 04/02/90 04/02/90 04/02/90 04/02/90 
Date Received 04/03/90 04/03/90 04/03/90 04/03/90 04/03/90 04/03/90 

Matrix water water water water water water 

01 02 03 04 05 06 

Halocarbons by SW8010 

Prepared 

Analyzed 04/06/90 04/08/90 04/05/90 04/05/90 04/05/90 04/05/90 

Analyst MG MG MG MG MG MG 

File ID DB04065 DB04084 DB040512 DB040513 DB040514 DB040515 

Blank ID QB04061 QB04081 QB04051 QB04051 QB04051 QB04051 

Instrument B B B B B B 

Report as received received received received received received 

Aromatics by SW8020 

Prepared 

Analyzed 04/06/90 04/08/90 04/05/90 04/05/90 04/05/90 04/05/90 

Analyst MG MG MG MG MG MG 

/ffe File ID EB04065 EB04084 EB040512 EB040513 EB040514 EB040515 

-JmW Blank ID RB04061 RB04081 RB04051 RB04051 RB04051 RB04051 

Instrument B B B B B B 

Report as received received received received received received 

IMIR1 
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C O R P O R A T I O N Sample History Page: 12 

Giant Refining Company 
iadian Work Order: SO-04-013 

Sample Identifications and Dates 

Sample ID TRIP BLANK #2 REAGENT BLANK REAGENT BLANK 

Date Sampled 04/02/90 

Date Received 04/03/90 04/03/90 04/03/90 

Matrix water water water 

07 08 09 

Halocarbons by SW8010 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

Halocarbons by SW8010 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

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 

Aromatics by SW8020 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

^ f l ^ A Instrument 

Report as 

04/05/90 

MG 

DB040516 

QB04051 

B 

received 

04/05/90 

MG 

EB040516 

RB04051 

B 

received 

04/05/90 

MG 

QB04051 

B 

received 

04/08/90 

MG 

QB04081 

B 

received 

04/06/90 

MG 

QB04061 

B 

received 

04/05/90 

MG 

RB04051 

B 

received 

04/06/90 

MG 

RB04061 

B 

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

Giant Refining Company 
ian Work Order: SO-04-013 

Sample History Page:13 

Sample ID 

Date Sampled 
Date Received 
Matrix 

Sample Identifications and Dates 

TRIP BLANK #2 REAGENT BLANK REAGENT BLANK 

04/02/90 
04/03/90 

07 

04/03/90 

08 

04/03/90 
water 
09 

Aromatics by SW8020 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

04/08/90 
MG 

RB04081 

B 

received 

9 
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R A D I A N 
C O R P O R A T I O N 

Appendix A 

Comments, Notes and Defini tions 

0 
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R A D f l A N 
C O R P O R A T I O N Report Comments and Narrative 

"Giant Refining Company 
ian Work Order: SO-04-013 

General Comments 
SAHPLE 9004021130 SURROGATE RECOVERY OUT OF QC LIMITS DUE TO 
MATRIX INTERFERENCES. 

I=RESULT CORRECTED. RESULTS WITH THE I FLAG HAVE BEEN REVISED 
BASED ON CORRECTED RESPONSE FACTORS FOR GC INSTRUMENT B. SEE 
ATTACHED LETTER FOR EXPLANATION. 
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R A D H A N 
I O N 

Notes and Definitions 

•ant Refining Company 
idian Work Order: SO-04-013 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 
This analysis has been confirmed on a second column or by GC/MS. 
EXPLANATION 
Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

I ALL METHODS EXCEPT CLP 
This result has been modified since the last issue of this report. 
EXPLANATION 
The explanations are included in the report narrative. 

I ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

Q ALL METHODS EXCEPT CLP 
This quality control standard is outside method or laboratory spec
ified control limits. 
EXPLANATION 
This flag is applied to matrix spike, analytical QC spike, and 
surrogate recoveries; and to RPD(relative percent difference) 
values for duplicate analyses and matrix spike/matrix spike 
duplicate result. 
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R A D I A N 
Notes and Definitions 

Giant Refining Company 
V J B ^ i a n Work Order: SO-04-013 

Page: A-4 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 

| A matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
-SP* digestates. For example, extraction or digestion of 10 grams of soil in contrast 

to 1 liter of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per I i ter (parts per bi11 ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L mi lligrams per I iter (parts per mi I lion); liquids/water 
mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 
X percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 
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ISJ&DHMIrf 
C O R P O R A T I O N Radian Work Order SO-04-020 

Analytical Report 
08/03/90 

G i ant Ref i ni ng Company 

Giant Refining Company 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery Remediation RFE-9834 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical. Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: 

Previously Reported on 04/20/90. 
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Giant Refining Company 
•pdian Work Order: S0-04-020 

Analytical Data Summary Page: 2 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 9004031005 9004031109 9004031150 9004031359 

/GBR-17 /GBR-30 /GBR-24D /GBR-15 

Factor: 1 1 1 20 

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

01A 02A 03A 04A 

Matrix: water water water water 

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

Bromodichloromethane ND 0.10 ND 0.10 ND 0.10 ND 2.0 

Bromoform ND 0,50 ND 0.50 ND 0.50 ND 10 
Bromomethane ND 1.2 ND 1.2 ND 1.2 ND 24 
Carbon tetrachloride ND 0.12 ND 0.12 ND 0,12 ND 2.4 
Chlorobenzene ND 0.25 ND 0.25 ND 0.25 ND 5.0 
Chloroethane ND 0,52 ND 0.52 ND 0.52 ND lllllll 
2-Chloroethylvinylether ND 0.50 ND 0.50 ND 0.50 ND 10 

Chloroform ND 0.10 ND 0,10 ND 0,10 ND 2.0 
Chloromethane ND 0.30 ND 0.30 ND 0.30 ND 6.0 

Dibromochloromethane ND 0,20 ND 0,20 ND 0.20 ND 4,0 
A B j l ,2-Dichlorobenzene ND 0.50 ND 0.50 ND 0.50 ND 10 

, 3 - D i ch I orobenzene ND 0,32 ND 0,32 ND 0,32 ND 6.4 

1,4-D i chIorobenzene ND 0.24 ND 0.24 ND 0.24 ND 4.8 

1,1-Dichloroethane ND 0,50 ND 0.50 ND 0.50 69 CI 10 
1,2-Dichloroethane ND 0.10 ND 0.10 13 CI 0.10 ND 2.0 

1,1-Dichloroethene ND 0.20 ND 0.20 ND 0,20 ND 4,0 
cis-1,2-Dichloroethene ND 0.20 ND 0.20 ND 0.20 ND 4.0 
t rans-1,2-D i chIoroethene ND 0,20 ND 0.20 ND 0,20 ND 4,0 
1,2-D i ch loropropane ND 0.10 ND 0.10 ND 0.10 ND 2.0 

cis-1,3-DichIoropropene ND 0.20 ND 0,20 ND 0,20 ND 4,0 
trans-1,3-Dichloropropene ND 0.34 ND 0.34 ND 0.34 ND 6,8 

Methylene chloride ND 0,40 ND 0.40 ND 0.40 ND 8.0 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0.15 ND 0.15 ND 3.0 
Tetrachloroethene 0.25 cia 0,10 ND 0,10 0.14 cia 0,10 ND 2.0 
1,1,1-Trichloroethane 1.2 CI 0.20 ND 0.20 ND 0.20 ND 4.0 

1,1,2-Trichloroethane ND 0.20 ND 0.20 ND 0.20 ND 4,0 
Trichloroethene ND 0.20 ND 0.20 ND 0.20 ND 4.0 

Trichlorofluoromethane ND 0.20 ND 0.20 ND 0.20 ND 4.0 
Vinyl chloride ND 0.20 ND 0.20 ND 0.20 ND 4.0 

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

1 Result differs from last report - see report narrative 3 Est. result less that 5 times detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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C O R P O R A T I O N Analytical Data Summary Page: 3 

Giant Refining Company 
adian Work Order: SO-04-020 

Method:Halocarbons by SW8010 (1) 
List:Table 3 analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9004031005 
/GBR-17 
1 
ug/L 
01A 
water 

9004031109 
/GBR-30 
1 
ug/L 
02A 
water 

9004031150 
/GBR-24D 
1 
ug/L 
03A 
water 

9004031359 
/GBR-15 
20 
ug/L 
04A 
water 

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

Result Det. Limit 

137 

Result Det. Limit 

119 

Result Det. Limit 

128 

Result Det. Limit 

103 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Analytical Data Summary Page: 4 

Method:Halocarbons by SU8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: TRIP BLANK #5 REAGENT BLANK REAGENT BLANK REAGENT BLANK 

Factor: 1 1 1 1 

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

05A 06A 06B 06C 

Matrix: water water water water 

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

Bromodichloromethane ND 0.10 ND 0.10 ND 0.10 ND 0.10 

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

Carbon tetrachloride ND 0.12 ND 0.12 ND 0,12 ND 0,12 
Chlorobenzene ND 0.25 ND 0.25 ND 0.25 ND 0.25 

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

Chloroform ND 0.10 ND 0,10 ND 0.10 ND 0.10 
Chloromethane ND 0.30 ND 0.30 ND 0.30 ND 0.30 

D i bromochloromethane ND 0,20 ND 0.20 ND 0.20 ND 0.20 
,2 - D i ch I orobenzene ND Q.50 ND 0.50 ND 0.50 ND 0.50 

JUJl ,3-Dichlorobenzene ND 0.32 ND 0,32 ND 0,32 ND 0,32 
1,4-Dichlorobenzene ND 0 24 ND 0.24 ND 0.24 ND 0.24 

1,1-Dichloroethane ND 0,50 ND 0,50 ND 0.50 ND 0.50 
1,2-Dichloroethane ND 0.10 ND 0.10 ND 0.10 ND 0.10 

1,1-Dichloroethene ND 0.20 ND lllll ND 0,20 ND 0,20 
cis-1,2-DichIoroethene ND 0.20 ND Ifflll ND 0.20 ND 0.20 
trans-1,2-Dichloroethene ND 0,20 ND I i i i ND 0.20 ND 0,20 
1,2-Dichloropropane ND 0.10 ND i l l i ND 0,10 ND 0.10 
cis-1,3-Dichloropropene ND 0.20 ND l l l l ND 0.20 ND 0.20 
trans-1,3-Dichloropropene ND 0.34 ND llllll ND 0.34 ND 0.34 

Methylene chloride ND 0.40 ND l l l l l ND 0.40 ND 0.40 
1,1,2,2-Tetrachloroethane ND 0.15 ND llllll ND 0.15 ND 0.15 

Tetrachloroethene ND 0.10 ND lllll ND 0.10 ND 0,10 
1,1,1-Trichloroethane ND 0.20 ND llllll ND 0.20 ND 0.20 

1,1,2-Trichloroethane ND 0,20 ND l l l l ND 0.20 ND 0.20 
Trichloroethene ND 0.20 ND l l l l l ND 0.20 ND 0.20 

Trichlorofluoromethane ND 0.20 ND 111 ND 0,20 ND 0,20 
Vinyl chloride ND ol iP ND 0.20 ND 0.20 ND 0.20 

ND Not detected at specified detection limit 

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

0 
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Giant Refining Company 
idian Work Order: SO-04-020 

Analytical Data Summary Page: 5 

Method:HaIocarbons by SW8010 (1) 
ListrTable 3 analyte list 

Sample ID: TRIP BLANK #5 REAGENT BLANK REAGENT BLANK REAGENT BLANK 

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

05A 06A 06B 06C 
Matrix: water water water water 

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

Surrogate Recoverv(%) 

1-Bromo-4-fIuorobenzene 139 132 137 131 

Control Limits: 40 to 140 

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

0 

imm 
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Giant Refining Company 

dian Work Order: SO-04-020 

Analytical Data Summary Page: 6 

Method:Aromatics by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9004031005 

/GBR-17 

1 

ug/L 

01C 

water 

9004031109 

/GBR-30 

1 

ug/L 

02C 

water 

9004031150 

/GBR-24D 

1 

1̂9/1:11. 
03C 
water 

9004031359 

/GBR-15 

20 

ug/L 

04C 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- D i chIorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recovery(%) 

m-Bromo-4-fIuorobenzene 
^Control Limits: 40 to 140 

Result Det. Limit 

ND 0.20 

ND 0 20 

ND 0.40 

ND ll l l l l 
ND 0.30 

ND 0,20 

ND 0.20 

ND 0.20 

99 

Result Det. Limit 

ND 0.20 

ND 0,20 

ND 0.40 

ND 0,40 

ND 0.30 

2.0 C 0.20 

3.1 CG 0.20 

ND 0,20 

111 

Result Det. Limit 

31 C 0.20 

ND 0.20 

ND 0 40 

ND 0 40 

ND 0.30 

13 C 0.20 

2.3 C 0.20 

6.7 C 0.20 

90 

Result Det. Limit 

110 C 4.0 

ND 4,0 

ND 8.0 

ND 8,0 

ND 6.0 

ND 4,0 

ND 4.0 

ND 4,0 

86 

ND Not detected: at specified detection limit 
G Indicates an estimated GC value due: tp interferences. 

C Confirmed on second column or by GC/MS 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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II 
Giant Refining Company 
adian Work Order: SO-04-020 

Analytical Data Summary Page: 7 

Method:Aromatics by SW8020 (1) 
List:Complete analyte list 

Sample ID: TRIP BLANK #5 REAGENT BLANK REAGENT BLANK REAGENT BLANK 

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

05A 07A 07B 07C 
Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzene ND 0.20 ND 0.20 ND 0.20 ND 0.20 

Chlorobenzene ND 0.20 ND 0,20 ND 0.20 ND 0.20 
1,2-Dichlorobenzene ND 0.40 ND 0.40 ND 0,40 ND 0.40 

1,3 - D i chIorobenzene ND 0.40 ND 0.40 ND 0.40 ND 0.40 
1,4-Dichlorobenzene ND 0.30 ND 0.30 ND 0.30 ND 0.30 
Ethylbenzene ND 0.20 ND 0.20 ND 0.20 ND 0.20 
Toluene ND 0.20 ND 0.20 ND 0.20 ND 0.20 
Xylenes (total) ND 0 20 ND 0.20 ND 0.20 ND 0.20 

Surrogate Recovery(%) 

1-Bromo-4-f luorobenzene 99 101 100 98 
^ • r control Limits: 40 to 140 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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C O R P O R A T I O N Sample History Page:8 

Giant Refining Company 
Radian Work Order: SO-04-020 

Ifliii'Sif̂ lfSample.l.:: dent ifications and Dates 

Sample ID 9004031005 9004031109 9004031150 9004031359 TRIP BLANK #5 REAGENT BLANK 

/GBR-17 /GBR-30 /GBR-24D /GBR-15 

Date Sampled 04/03/90 04/03/90 04/03/90 04/03/90 04/03/90 

Date Received 04/04/90 04/04/90 04/04/90 04/04/90 04/04/90 04/04/90 

Matrix water water water water water water 

01 02 03 04 05 06 

Halocarbons by SW8010 

Prepared 

Analyzed 04/07/90 04/10/90 04/07/90 04/09/90 04/07/90 04/07/90 

Ana Iys t MG MG MG MG MG MG 

File ID DB04075 DB04104 DB04077 DB040912 QB04074 OB04071 

Blank ID QB04071 QB04101 QB04071 QB04091 QB04071 

Instrument B B B B B B 

Report as received received received received received received 

Halocarbons by SW8010 

Prepared 

Analyzed 04/09/90 

Analyst MG 

File ID QB04091 

HW Blank ID 
Instrument B 

Report as received 

Halocarbons by SW8010 

Prepared 

Analyzed 04/10/90 

Analyst MG 

File ID OB04101 

Blank ID 
Instrument B 

Report as rece i ved 

Aromatics by SW8020 

Prepared 

Anatyzed 04/07/90 04/10/90 04/07/90 04/09/90 04/07/90 

Analyst MG MG MG MG MG 

File ID EB04075 EB04104 EB04077 EB040912 EB04074 

Blank ID RB04071 RB04101 RB04071 RB04091 RB04071 

Instrument B B B B B 

Report as received received received received received 
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1 
Giant Refining Company 

Radian Work Order: SO-04-020 

Sample History Page:0 

Sample ID 

Date Sampled 

Date Received 

Matrix 

Sample Identifications and Dates 

REAGENT BLANK 

04/04/90 

water 

07 

Aromatics by SW8020 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

Aromatics by SW8020 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

04/07/90 

MG 

RB04071 

B 

received 

04/09/90 

MG 

RB04091 

B 

received 
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Giant Refining Company 

.Radian Work Order: SO-04-020 

Sample ID 

Date Sampled 
Date Received 
Matrix 

Aromatics by SW8020 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

Sample History 

Sample Identifications and Dates 

REAGENT BLANK 

04/04/90 

water 

07 

04/10/90 
MG 

RB04101 

B 

received 
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Giant Refining Company 
Radian Work Order: SO-04-020 

Report Comments and Narrative Page: A-2 

General Comments 
SOME ANALYTES REPORTED AS ESTIMATED VALUE DUE TO MATRIX INTER
FERENCES. I=RESULT CORRECTED. RESULTS WITH THE I FLAG HAVE 
BEEN REVISED BASED ON CORRECTED RESPONSE FACTORS FOR GC 
INSTRUMENT B. SEE ATTACHED LETTER FOR EXPLANATION. 
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Notes and Definitions Page: A-3 

Giant Refining Company 

Radian Work Order: SO-04-020 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 

EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 

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

final extract be confirmed by GC/MS. 

OTHER ORGANIC METHODS 

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

EXPLANATION 

Most methods of analysis by gas chromatography recommend reanalysis on 

a second column of dissimilar phase to resolve compounds of interest 

from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 
Indicates an estimated GC value due to interferences. 

I ALL METHODS EXCEPT CLP 

This result has been modified since the last issue of this report. 

EXPLANATION 

The explanations are included in the report narrative. 

ND ALL METHODS EXCEPT CLP 

This flag is used to denote analytes which are not detected at or 

above the specified detection limit. 

EXPLANATION 

The value to the right of the < symbol is the method specified 

detection limit for the analyte. 
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Notes and Definitions Page: A-4 

Giant Refining Company 

Radian Work Order: SO-04-020 

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 wi l l perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

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

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

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

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

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

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

waste. 

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

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per b i l l ion);liquids/water 

ug/kg micrograms per kilogram (parts per bi l l ion); soiIs/sol ids; 

ug/M3 micrograms per cubic meter; air samples 

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

mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 

% percent; usually used for percent recovery of QC standards 

uS/cm conductance unit; microSiemans/centimeter 

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

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chloroplatinate salt 
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Radian Work Order 90-09-340 

Analytical Report 
09/26/90 

Giant Refining Co. 

Giant Refining Co. 
606 E. Highway 64 
Farmington, NH 87401 

Tim Kinney 

Customer Work Identi f ication 90-04-097 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
8501 Ho-Pac Boulevard 
P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: RRMAY 

Certified 
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R A D I A N 
T I O N Analyt ical Data Summary Page: 2 

Giant Refining Co. 

i j ^Rad ian Work Order: 90-09-340 

Hethod:SW8310 PAHs by HPLC (1) 

List:8310 Method analytes 
Sample ID: 9004041025 9004041120 REAGENT BLANK 

GBR-33 GBR-31 
Factor: 0.94 47 IIIIIIIIIII 
Results in: ug/L ug/L ug/L 

01A 02A 03A 
Matrix: water water water 

Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthene ND 1.7 ND 85 ND 1.8 
Acenaphthylene ND l l l l 270 a 110 ND lllll Anthracene ND 0.62 ND 31 ND 0.66 
Benzo(a)anthracene ND 0,012 ND 0.61 ND 0.013 
Benzo(a)pyrene ND 0.022 ND 1.1 ND 0.023 
Benzo(b)fluoranthene ND 0.017 ND 0.85 ND 0,018 
Benzo(g,h,i)perylene ND 0.071 ND 3,6 ND 0.076 
Benzo(k)fluoranthene ND 0,016 ND 0,80 ND 0.017 
Chrysene ND 0.14 ND 7.0 ND 0.15 
D i benzo(a,h)anth racene ND 0.028 ND 1,4 ND 0,030 

O k Fluoranthene ND 0.20 ND 9.9 ND 0.21 
^ r Fluorene ND 0,20 ND 9,9 ND 0,21 

Indeno(1,2,3-cd)pyrene ND 0.040 ND 2.0 ND 0.043 
Naphthalene ND 1.7 ND 85 ND 1,8 
Phenanthrene ND 0.60 90 a 30 ND 0.64 
Pyrene ND 0,25 24 a 13 ND 0.27 

Surrogate Recovery(%) 

Terphenyl-d14 39 107 42 
Control Limits: 24 to 146 

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

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

0 
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I O N 

Giant Refining Co. 
.Radian Work Order: 90-09-340 

Analytical Data Summary Page: 3 

Method:SW8310 PAHs by HPLC (1) 
List:Matrix Spike Analyte List 

Sample ID: 

Factor: 
Results in: 

Matrix: 

RECOVERY CHECK 

1 
%recvry 
04A 
water 

RECOVERY CHEC-
K DUP 

!I!!ii!!!l:!!l:Ii! 
%recvry 
05A 
water 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(k)fluoranthene 
Dibenzo(a,h)anthracene 
Fluorene 
Naphthalene 
Phenanthrene 

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

Result Det. Limit 
81 
82 
88 
91 
94 
87 
85 
80 

87 

Result Det. Limit 
74 
82 
89 
93 
98 
87 
83 
90 

87 

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

0 
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Giant Refining Co. 
V —Badian Work Order: 90-09-340 

Sample History Page:4 

Sample:Ident i f i cations and Dates 

Sample ID 9004041025 9004041120 REAGENT BLANK RECOVERY CHECK RECOVERY CHEC-
GBR-33 GBR-31 K DUP 

Date Sampled 04/04/90 04/04/90 
Date Received 04/10/90 04/10/90 04/10/90 04/10/90 04/10/90 
Matrix water water water water water 

01 02 03 04 05 

SW8310 PAHs by HPLC 

Prepared 04/11/90 04/11/90 04/11/90 

Analyzed 05/04/90 05/07/90 05/06/90 

Analyst TLS TLS TLS 

File ID 734 & 64 769 & 99 760 & 90 

Blank ID 760 & 90 760 & 90 760 & 90 

Instrument HPLC 2 HPLC 2 HPLC 2 

Report as received received received 

SW8310 PAHs by HPLC 

Prepared 04/11/90 04/11/90 

Analyzed 05/04/90 05/04/90 

Analyst TLS TLS 

. A File ID 732 & 92 733 & 93 

p(P Blank ID 760 & 90 760 & 90 

Instrument HPLC 2 HPLC 2 

Report as received received 

mmm 
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Notes and Definitions Page: A-2 

Giant Refining Co. 
jtadian Work Order: 90-09-340 

8 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

9 
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Notes and Definitions 

Giant Refining Co. 
Radian Work Order: 90-09-340 

Page: A-3 

TERMS USED IN THIS REPORT: 
Analyte - A chemical for which a sample is to be analyzed. 
EPA method and QC specifications. 

The analysis will meet 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 
quantitation specified by EPA for a method. Radian staff regularly assess their 
laboratories' method detection limits to verify that they meet or are lower than those 
specified by EPA. Detection limits which are higher than method limits are based 
on experimental values at the 99% confidence level. The detection limits for EPA CLP 
(Contract Laboratory Program) methods are CRQLs (contract required quantitation 
limits) for organics and CRDLs (contract required detection limits) for inorganics. 
Note, the detection limit may vary from that specified by EPA based on sample 
size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 
standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

Matrix - The sample material, 
waste. 

Generally, i t will be soil, water, air, o i l , or solid 

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

Units - ug/L micrograms per liter (parts per biI lion);Iiquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);Iiquids/water 
mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 
% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 

9 

7.52 



imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE; 
LAB NO: 

GBR 
9007100955 
GRW-3 
F4585 

DATE REPORTED: 07/16/90 

DATE RECEIVED 
DATE COLLECTED: 

07/10/90 
07/10/90 

Lab pH (s.u. ) 7.94 
Lab c o n d u c t i v i t y , umhos/cm 4465 
Lab r e s i s t i v i t y , ohm-m 2.2396 
Total dissolved s o l i d s (180), mg/l.. 3042 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3014 
Tota l a l k a l i n i t y as CaC03, mg/l 821.30 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 953.80 
Sodium absorption r a t i o 9.63 

mg/l meq/1 
Bicarbonate as HC03 1002.0 16.43 
Carbonate as C03 0.0 0.00 
Chloride 461.7 13.02 
Sul f a t e 1010.6 21.06 
Calcium 333.3 16.63 
Magnesium 29.7 2.44 
Potassium 2.6 0.07 
Sodium 683.5 29.73 
Major cations 48.87 
Major anions 50.51 
Cation/anion difference 1.64 % 

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: 

GBR 
9007101030 
GRW-4 
F4586 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/16/90 

07/10/90 
07/10/90 

Lab pH (s.u.) 7.91 
Lab c o n d u c t i v i t y , umhos/cm 4884 
Lab r e s i s t i v i t y , ohm-m 2.0475 
Total dissolved s o l i d s (180), mg/l.. 3334 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3374 
Total a l k a l i n i t y as CaC03, mg/l 974.10 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1255.00 
Sodium absorption r a t i o 8.88 

mg/l meq/1 
Bicarbonate as HC03 1188.4 19.48 
Carbonate as C03 0.0 0.00 
Chloride 519.4 14.65 
Sulf a t e 1076.5 22.43 
Calcium 413.6 20.64 
Magnesium 54.2 4.46 
Potassium 2.7 0.07 
Sodium 723.0 31.45 
Major cations 56.62 
Major anions 56.56 
Cation/anion difference 0.05 % 

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



imL 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GBR 
9007101050 
GRW-6 
F4587 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/16/90 

07/10/90 
07/10/90 

Lab pH (s.u. ) 7.74 
Lab c o n d u c t i v i t y , umhos/cm 5068 
Lab r e s i s t i v i t y , ohm-m 1.9732 
Tot a l dissolved s o l i d s (180), mg/l.. 3306 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3179 
Total a l k a l i n i t y as CaC03, mg/l 668.50 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1164.64 
Sodium absorption r a t i o 8.97 

mg/l meq/1 
Bicarbonate as HC03 815.6 13.37 
Carbonate as C03 0.0 0.00 
Chloride 823.7 23.24 
Su l f a t e 836.2 17.42 
Calcium 329.3 16.43 
Magnesium 83.4 6.86 
Potassium 2.2 0.06 
Sodium 703.5 30.60 
Major cations 53.95 
Major anions 54.03 
Cation/anion difference 0.07 % 

C. Neal Schaefp/r 
Lab D i r e c t o r 



imi 
lnter-fTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE; 
LAB NO: 

GBR 
Lab s p l i t 
GBR-6 LS 
F4591 

DATE REPORTED: 07/16/90 

DATE RECEIVED: 
DATE COLLECTED: 

07/10/90 
07/10/90 

Lab pH (s.u.) 7 . 64 
Lab c o n d u c t i v i t y , umhos/cm 5047 
Lab r e s i s t i v i t y , ohm-m 1.9814 
Tot a l dissolved s o l i d s (180), mg/l.. 3250 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3232 
Tot a l a l k a l i n i t y as CaC03, mg/l 668.50 
Total a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1174.68 
Sodium absorption r a t i o 8.97 

mg/l meq/1 
Bicarbonate as HC03 815.6 13.37 
Carbonate as C03 0.0 0.00 
Chloride 839.5 23.68 
Su l f a t e 846.9 17.64 
Calcium 381.5 19.04 
Magnesium 54.2 4.46 
Potassium 2.6 0.07 
Sodium 706.5 30.73 
Major cations 54.29 
Major anions 54.69 
Cation/anion difference 0.37 % 

C. Neal Schaeffevr 
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 
9007101115 
GRW-13 
F4588 

DATE REPORTED: 07/16/90 

DATE RECEIVED: 
DATE COLLECTED: 

07/10/90 
07/10/90 

Lab pH (s.u. ) 8.05 
Lab c o n d u c t i v i t y , umhos/cm 5139 
Lab r e s i s t i v i t y , ohm-m 1.9459 
Total dissolved s o l i d s (180), mg/l.. 3800 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3608 
Total a l k a l i n i t y as CaC03, mg/l 305.60 
Total a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1355.40 
Sodium absorption r a t i o 8.18 

mg/l meq/1 
Bicarbonate as HC03 372.8 6.11 
Carbonate as C03 0.0 0.00 
Chloride 682.1 19.24 
Sulf a t e 1602.0 33.37 
Calcium 289.2 14.43 
Magnesium 154.2 12.68 
Potassium 4.4 0.11 
Sodium 692.5 30.12 
Major cations 57.34 
Major anions 58.73 
Cation/anion difference 1.19 % 

Lab D i r e c t o r 



imJL 
Interfflountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GBR 
9007111005 
GBR 15 
F4593 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/16/90 

07/11/90 
07/11/90 

Lab pH (s.u.) 7.75 
Lab c o n d u c t i v i t y , umhos/cm 4776 
Lab r e s i s t i v i t y , ohm-m 2.0938 
Total dissolved s o l i d s (180), mg/l.. 3886 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3685 
Tot a l a l k a l i n i t y as CaC03, mg/l 152.80 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1295.16 
Sodium absorption r a t i o 8.47 

mg/l meq/1 
Bicarbonate as HC03 186.4 3.06 
Carbonate as C03 0.0 0.00 
Chloride 440.7 12.43 
Sul f a t e 2027.9 42.25 
Calcium 257.0 12.83 
Magnesium 159.0 13.08 
Potassium 7.8 0.20 
Sodium 701.0 30.49 
Major cations 56.59 
Major anions 57.74 
Cation/anion difference 1.00 % 

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



JLmi 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE 
LAB NO: 

GBR 
9007101326 
GBR-17 
F4589 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/16/90 

07/10/90 
07/10/90 

Lab pH (s.u.) 8.20 
Lab c o n d u c t i v i t y , umhos/cm 2851 
Lab r e s i s t i v i t y , ohm-m 3.5075 
Tot a l dissolved s o l i d s (180), mg/l.. 2346 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2214 
Total a l k a l i n i t y as CaC03, mg/l 219.65 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 1084.32 
Sodium absorption r a t i o 3.61 

mg/l meq/1 
Bicarbonate as HC03 268.0 4.39 
Carbonate as C03 0.0 0.00 
Chloride 110.2 3.11 
Sulf a t e 1290.9 26.89 
Calcium 365.5 18.24 
Magnesium 42.0 3.45 
Potassium 0.5 0.01 
Sodium 273.6 11.90 
Major cations 33.60 
Major anions 34.39 
Cation/anion difference 1.17 % 

Lab D i r e c t o r 



JLmi 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO 

GBR 
9007111105 
GBR 24-D 
F4594 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/16/90 

07/11/90 
07/11/90 

Lab pH (s.u. ) 8.07 
Lab c o n d u c t i v i t y , umhos/cm 4659 
Lab r e s i s t i v i t y , ohm-m 2.1464 
Tot a l dissolved s o l i d s (180), mg/l.. 3704 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3539 
Total a l k a l i n i t y as CaC03, mg/l 210.10 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1746.96 
Sodium absorption r a t i o 4.92 

mg/l meq/1 
Bicarbonate as HC03 256.3 4.20 
Carbonate as COS 0.0 0.00 
Chloride 697.8 19.68 
Sulf a t e 1603.6 33.41 
Calcium 526.1 26.25 
Magnesium 105.6 8.69 
Potassium 6.5 0.16 
Sodium 473.0 20.57 
Major cations 55.68 
Major anions 57.29 
Cation/anion difference 1.43 % 

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



imi 
InterfTlountaln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GBR 
9007101420 
GBR-30 
F4590 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/16/90 

07/10/90 
07/10/90 

Lab pH (s.u. ) 7.93 
Lab c o n d u c t i v i t y , umhos/cm 4710 
Lab r e s i s t i v i t y , ohm-m 2.1231 
To t a l dissolved s o l i d s (180), mg/l.. 3608 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3465 
Total a l k a l i n i t y as CaC03, mg/l 315.15 
Total a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1275.08 
Sodium absorption r a t i o 7.81 

mg/l meq/1 
Bicarbonate as HC03 384.5 6.30 
Carbonate as C03 0.0 0.00 
Chloride 519.4 14.65 
Sul f a t e 1628.3 33.92 
Calcium 437.7 21.84 
Magnesium 44.5 3.66 
Potassium 4.8 0.12 
Sodium 641.0 27.88 
Major cations 53.51 
Major anions 54.88 
Cation/anion difference 1.27 % 

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



imi 
InterfTlountaln 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GBR 
9007111205 
GBR 31 
F4595 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

07/16/90 

07/11/90 
07/11/90 

Lab pH (s.u. ) 7.83 
Lab c o n d u c t i v i t y , umhos/cm 4746 
Lab r e s i s t i v i t y , ohm-m 2.1070 
Tot a l dissolved s o l i d s (180), mg/l.. 3874 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3795 
Total a l k a l i n i t y as CaC03, mg/l..... 362.90 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1445.76 
Sodium absorption r a t i o 7.50 

mg/l meq/1 
Bicarbonate as HC03 442.7 7.26 
Carbonate as C03 0.0 0.00 
Chloride 440.7 12.43 
Sul f a t e 1918.0 39.96 
Calcium 526.1 26.25 
Magnesium 32.4 2.66 
Potassium 4.0 0.10 
Sodium 656.0 28.53 
Major cations 57.55 
Major anions 59.65 
Cation/anion difference 1.79 % 

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 
9007111300 
GBR 33 
F4596 

DATE REPORTED: 07/16/90 

DATE RECEIVED: 
DATE COLLECTED: 

07/11/90 
07/11/90 

Lab pH (s.u. ) 7.73 
Lab c o n d u c t i v i t y , umhos/cm 4287 
Lab r e s i s t i v i t y , ohm-m 2.3326 
Total dissolved s o l i d s (180), mg/l.. 3268 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3165 
Total a l k a l i n i t y as CaC03, mg/l 362.90 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1194.76 
Sodium absorption r a t i o 7.42 

mg/l meq/1 
Bicarbonate as HC03 442.7 7.26 
Carbonate as C03 0.0 0.00 
Chloride 545.6 15.39 
Sul f a t e 1369.1 28.52 
Calcium 377.5 18.84 
Magnesium 61.5 5.06 
Potassium 3.4 0.09 
Sodium 590.0 25.66 
Major cations 49.65 
Major anions 51.17 
Cation/anion difference 1.51 % 

Lab D i r e c t o r 



JLmi 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR 
ID: 9007100915 

SITE: S t r i p p e r i n f l u e n t 
LAB NO: F4584 

DATE REPORTED: 07/16/90 

DATE RECEIVED: 
DATE COLLECTED: 

07/10/90 
07/10/90 

Lab pH (s.u. ) 8.30 
Lab c o n d u c t i v i t y , umhos/cm 4802 
Lab r e s i s t i v i t y , ohm-m 2.0825 
Total dissolved s o l i d s (180), mg/l.. 3450 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l. 3451 
Total a l k a l i n i t y as CaC03, mg/l 553.90 
Total a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1234.92 
Sodium absorption r a t i o 8.48 

mg/l meq/1 
Bicarbonate as HC03 675.8 11.08 
Carbonate as C03 0.0 0.00 
Chloride 577.1 16.28 
Sul f a t e 1390.9 28.98 
Calcium 409.6 20.44 
Magnesium 51.8 4.2 6 
Potassium 3.8 0.10 
Sodium 685.5 29.82 
Major cations 54.61 
Major anions 56.33 
Cation/anion difference 1.55 % 

C. Neal S c h a e f f i 
Lab D i r e c t o r 



1 

imJL 2506 West Main Street 
InterfTlountain Farmington, New Mexico 87401 

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

CLIENT: GBR 
ID: 9007100925 

SITE: S t r i p p e r e f f l u e n t 
LAB NO: F4583 

DATE REPORTED: 07/16/90 

DATE RECEIVED: 
DATE COLLECTED: 

07/10/90 
07/10/90 

Lab pH (s.u.) 8.16 
Lab c o n d u c t i v i t y , umhos/cm 4690 
Lab r e s i s t i v i t y , ohm-m 2.1322 
Tot a l dissolved s o l i d s (180), mg/l.. 3346 
Total dissolved s o l i d s ( c a l c ) , mg/l. 3242 
Total a l k a l i n i t y as CaC03, mg/l 391.55 
Total a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1094.36 
Sodium absorption r a t i o 8.78 

mg/l meq/1 
Bicarbonate as HC03 477.7 7.83 
Carbonate as C03 0.0 0.00 
Chloride 571.9 16.13 
Sulf a t e 1383.9 28.83 
Calcium 289.2 14.43 
Magnesium 90.7 7.46 
Potassium 3.7 0.10 
Sodium 668.0 29.06 
Major cations 51.04 
Major anions 52.79 
Cation/anion difference 1.69 % 



Radian Work Order 90-07-185 

Analytical Report 
09/26/90 

Giant Refining Co. 

Giant Refining Co. 
606 E. Highway 64 
Farmington, NH 87401 

Tim Kinney 

Customer Work Identification 8310 
Purchase Order Number 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
8501 Ho-Pac Boulevard 
P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: RRMAY 

Certified 

l i l lHI 



Giant Refining Co. 
Radian Work Order: 90-07-185 

Analytical Data Summary Page: 2 

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

Sample ID: 

Factor: 
Results in: 

Matrix: 

900717930 
RW-3 
9.5 
ug/L 
01A 
water 

9007171004 
RW-6 
4.8 
ug/L 
02A 
water 

900717945 
RW-4 
4.8 
ug/L 
03A 
water 

REAGENT BLANK 

IIIIIIIIIIII 
ug/L 
04A 
water 

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

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

Result Det. Limit 
ND 17 
ND 22 
ND 6.3 
ND 0,12 
ND 0.22 
ND 0.17 
ND 0.72 
ND 0.16 
ND 1.4 
ND 0.28 
ND 2.0 
5.7 * 2,0 
ND 0.41 
ND 1? 
15 * 6.1 
ND 2,6 

100 

Result Det. Limit 
ND 8.6 
26 * 11 
ND 3 2 
ND 0,062 
ND 0.11 
ND 0.086 
ND 0.36 
ND 0,082 
ND 0.72 
ND 0.14 
ND 1,0 
1.6 * 1,0 
ND 0.21 
ND 8.6 
ND 3.1 
ND 1.3 

102 

Result Det. Limit 
ND 8.6 
24 * 11 
ND 3.2 
ND 0.062 
ND D.11 
ND 0,086 • 
ND 0.36 
ND 0.082 
ND 0.72 
ND 0.14 
ND 1.0 
3.9 * 1,0 
ND 0.21 
11 * 8,6 
ND 3,1 
ND J.3 

99 

Result Det. Limit 
ND 1,8 
ND 2,3 
ND 0 66 
ND 0.013 
ND 0,023 
ND 0.018 
ND 0.076 
ND 0.017 
ND 0,15 
ND 0,030 
ND 0.21 
ND 0.21 
ND 0.043 
ND 1,8 
ND 0.64 
ND 0,27 

97 

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

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



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

Giant Refining Co. 
Radian Work Orders 90-07-185 

Analytical Data Summary Page: 3 

Hethod:SW83lO PAHs by HPLC (1) 
List:Matrix Spike Analyte List 

Sample ID: RECOVERY CHECK 

Factor: 
Results in: 

Matrix: 

1 
% recvry 
05A 
water 

RECOVERY CHEC-
K DUP 
IIIIIIIIIIIIII 
% recvry 

06A 

water 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(k)fluoranthene 
D i benzo( a, h )anth racene 
Fluorene 
Naphthalene 
Phenanthrene 

Surrogate Recovery(%) 
Terphenyl-dH 

Control Limits: 24 to 146 

Result Det. Limit 
108 
65 
86 
103 
96 
78 
59 
91 

93 

Result Det. Limit 
110 
64 
86 
102 
90 
77 
54 
87 

96 

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

• 



R A D I A N 
Sample History Page:4 

Giant Refining Co. 
^^Radjan Work Order' 90-07-18$ 

Sample Identifications and Dates 

Sanple ID 

Date Sampled 
Date Received 
Matrix 

900717930 
RW-3 

07/17/90 
07/19/90 
water 

01 

9007171004 
RW-6 
07/17/90 
07/19/90 
water 
02 

900717945 
RW-4 
07/17/90 
07/19/90 
water 
03 

REAGENT BLANK RECOVERY CHECK RECOVERY CHEC-
K DUP 

07/19/90 
water 
04 

07/19/90 
water 
05 

07/19/90 
water 
06 

SW8310 PAHs by HPLC 

Prepared 07/24/90 07/24/90 07/24/90 07/24/90 

Analyzed 08/16/90 08/16/90 08/16/90 07/29/90 

Analyst TLS TLS TLS TLS 

File ID 59 & 129 60 & 130 61 & 131 117 & 118 

Blank ID 117 & 118 117 & 118 117 & 118 117 & 118 

Instrument HPLC 2 HPLC 2 HPLC 2 HPLC 2 

Report as received received received received 

SW8310 PAHs by HPLC 

Prepared 07/24/90 07/24/90 

Analyzed 07/29/90 07/29/90 

Analyst TLS TLS 

gm^ File ID 126 & 127 127 & 128 

W Blank ID 117 & 118 117 & 118 

Instrument HPLC 2 HPLC 2 

Report as received received 



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

Appendix A 

Comments. Notes and Definitions 



R A D I A N 
C O R P O R A T I O N Notes and Definitions Page: A-2 

Giant Refining Co. 
.Radian Work Order: 90-07-185 

ND This flag (or < ) is used to denote analytes which are not detected 
at or above the specified detection limit. The value to the right of 
the < symbol is the method specified detection limit for the sample. 

* The asterisk(*) is used to flag results which are less than five times 
the method specified detection limit. Studies have shown that the 
uncertainty of the analysis will increase exponentially as the method 
detection limit is approached. These results should be considered 
approximate. 



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 Co. 
^^Radian Work order: 90-07-185 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per liter (parts per b i l l ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);Iiquids/water 
mg/kg milligrams per kilogram (parts per miUion);soiIs/sol ids 
% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroptatinate salt 

i m 



Radian Work Order SO-07-122 

Analytical Report 
08/28/90 

Giant: Refining Company 

Giant Refining Company 
606 E. Highway 64 
Farmington, NH 87401 

Tim Kinney 

Customer Work Identification Refinery Remediation 9834 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: LWKELLY 

Certified by: 



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

1 
Giant Refining Company 

Radian Work Order: SO-07-122 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 
Sample ID: 900717930 900717945 9007171004 9007171022 

RW-3 RW-4 RW-6 STRIPPER INF 

Factor: 50 25 1 10 

Results in: ug/L 

01A 

ug/L 

03A 

ug/L 

05A 

ug/L 

07A 

Matrix: water water water water 

•••KB Result )et. Limit Result Det. Limit Result Det. Limit Result Det. Limit 

B romod i chIoromethane ND 5,0 ND 2.5 ND 0.10 ND 1.0 

Bromoform ND 25 ND 12 ND 0.50 ND 5,0 

Bromomethane ND 59 ND 30 ND 1.2 ND 12 

Carbon tetrachloride ND 6.0 ND 3,0 ND 0.12 ND 1,2 

Chlorobenzene ND 12 ND 6.2 ND 0.25 ND 2.5 

Chloroethane ND 26 ND 13 ND 0.52 ND 5.2 
2-Chloroethylvinylether ND 25 ND 12 ND 0,50 ND 5.0 

Chloroform ND 5.0 ND 2,5 ND 0,10 ND 1,0 
Chloromethane ND 15 ND 7.5 ND 0.30 ND 3.0 

D i bromochloromethane ND 10 ND 5.0 ND 0.20 ND 2,0 

j S t 1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

ND 25 ND 12 ND 0.50 ND 5.0 j S t 1,2-Dichlorobenzene 

1,3-Dichlorobenzene ND 16 ND 8,0 ND 0,32 ND i l l 1,4-D i chIorobenzene ND 12 ND 6.0 ND 0.24 ND 2.4 

1,1-Dichloroethane ND 13 ca 12 1.9 ca 0.50 ND 5.0 
1,2-Dichloroethane ND 5.0 5.2 ca 2.5 5.1 C 0.10 ND 1.0 

1,1-Dichloroethene ND 10 ND 5,0 ND 0,20 ND 2.0 
cis-1,2-Dichloroethene 22 ca 10 46 C 5.0 7.8 C 0.20 16 C 2,0 

trans-1,2-Dichloroethene ND 10 ND 5,0 ND 0,20 ND 2,0 

1,2-Dichloropropane ND 5.0 ND 2.5 ND 0.10 ND 1.0 

cis-1,3-Dichloropropene ND 10 ND 5,0 ND i l l ND 2.0 
t rans-1,3-D i chIoropropene ND 17 ND 8.5 ND I I I I I I ND 3.4 

Methylene chloride ND 20 ND 10 ND ni l 6.2 xa 4,0 
1,1,2,2-Tetrachloroethane ND 7.5 ND 3.8 ND l l l l l ND 1.5 

Tetrachloroethene ND 5.0 ND 2,5 1.7 C llllll 4.2 ca 1.0 
1,1,1-Trichloroethane ND 10 ND 5,0 0.41 ca l l l l l 16 X 2.0 

1,1,2-Trichloroethane ND 10 ND 5.0 ND lllll ND 2,0 
Trichloroethene ND 10 10 ca 5.0 1.5 C l l l l l 36 C 2.0 
Trichlorofluoromethane ND 10 ND 5,0 0.34 ca 111 ND 2.0 
Vinyl chloride ND 10 ND 5.0 ND 0.20 ND 2.0 

ND Not detected at specified detection limit 

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

X See definition in report narrative 

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

4» 



m 
Giant Refining Company 
adian Work Order: SO-07-122 

Analytical Data Summary Page: 3 

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

Sample ID: 900717930 900717945 9007171004 9007171022 

RW-3 RW-4 RW-6 STRIPPER INF 

Factor: 50 25 10 

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

01A 03A 05A 07A 

Matrix: water water water water 

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

115 

Result Det. Limit 

112 

Result Det. Limit 

106 

Result Det. Limit 

110 

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



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

Giant Refining Company 
v|^Radian Work Order: SO-07-122 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 9007171035 9007171055 9007171215 9007171345 

STRIPPER EFF RW-13 GBR- 17 GBR-15||1:!!!;||||:||| 
Factor: IIIIIIIIIIIIIIIIIIIIIIII II!!!!!!! 11!!!!!!!!! Illllllll 
Results in: ug/L ug/L ug/L ug/L 

09A 11A 13A 15A 

Matrix: water water water water 

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

Bromodi chIoromethane ND 0,10 ND 0.10 ND 0.10 ND D.10 

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

Carbon tetrachloride ND 0.12 ND 0.12 ND 0,12 ND 0.12 

Chlorobenzene ND 0.25 ND 0.25 ND 0.25 ND 0.25 

Chloroethane ND 0,52 ND 0.52 ND 0,52 ND 0,52 
2-Chloroethylvinylether ND 0 50 ND 0 50 ND 0.50 ND 0.50 

Chloroform ND 0.10 ND 0,10 ND 0,10 ND 0.10 

Chloromethane ND 0.30 ND 0.30 ND 0.30 ND 0.30 

D ibromochloromethane ND 0,20 ND 0,20 ND 0.20 ND 0,20 
1,2-Dichlorobenzene ND 0.50 ND 0.50 ND 0.50 ND 0.50 

1,3-Dichlorobenzene ND 0.32 ND 0,32 ND 0,32 ND 0.32 
1,4-D i chIorobenzene ND 0.24 ND 0.24 ND 0.24 ND 0.24 

1,1-Dichloroethane ND 0,50 ND 0.50 ND 0.50 ND 0,50 
1,2-Dichloroethane ND 0.10 4.8 C 0.10 ND 0.10 33 C 0.10 

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

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

t rans-1,2-D i chIoroethene ND 0,20 ND 0.20 ND 0,20 0.45 xa 0,20 
1,2-Dichloropropane ND 0.10 ND 0,10 ND 0.10 ND 0.10 

cis-1,3-Dichloropropene ND 0.20 ND 0,20 ND 0.20 ND 0.20 
t rans-1,3-D i chIoropropene ND 0.34 ND 0.34 ND 0.34 ND 0.34 

Methylene chloride 0.69 xa 0,40 ND 0.40 ND 0.4O ND 0,40 

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

Tetrachloroethene o.H xa 0,10 ND 0,10 0.19 xa 0,10 ND 0,10 

1,1,1-Trichloroethane 0.94 G3 0.20 ND 0.20 0.30 ca 0.20 ND 0.20 

1,1,2-Trichloroethane ND 0.20 ND 0.20 ND 0.20 ND 0,20 
Trichloroethene 6.8 G 0.20 3.0 X 0.20 1.5 X 0.20 • ND 0.20 

Trichlorofluoromethane 0.24 xa 0.20 0.25 xa lllll ND lllll ND 0.20 
Vinyl chloride ND 0,20 ND bill! ND Off ND 0.20 

ND Not detected at specified detection limit X See def ini tion in report narrative 

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

C Confirmed on second column or by GC/MS 

(1) For a detailed description of flags and technical terms in th is report refer to Append i x A i n this report. 

IMI 



Giant Refining Company 
adian Work Order: SO-07-122 

Analytical Data Summary Page: 5 

Hethod:Halocarbons by SW8010 (1) 

List :Table 3 analyte l i s t 

Sample ID: 9007171035 9007171055 9007171215 9007171345 

STRIPPER EFF RW-13 GBR-17 GBR-15 

Factor: iiiiiiiiiiiiiiiiiiiiii i i i i i i l i i iH l l l l l l l l l i l l l i i l l 1 

Results i n : ug/L ug/L ug/L ug/L 

09A 11A 13A 15A 

Matr ix : water water water water 

Surrogate Recovery(%) 
1-B romo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

101 

Result Det. Limit 

111 

Result Det. Limit 

110 

Result Det. Limit 

105 

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

• 



R A D I A N 
Analytical Data Summary Page: 6 

Giant Refining Company 
vj^Radian Work Order: SO-07-122 

Method:Halocarbons by SW8010 (1) 
List:Table 3 analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

REAGENT BLANK 

!!!i!!!!!i!!;!ll 
ug/L 
17A 
water 

REAGENT BLANK 

llilllllll!!!!!! 
ug/L 
19A 
water 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinylether 
Chloroform 
Chloromethane 
D i bromochloromethane 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2- D i chIoropropane 
cis-1,3-Dichloropropene 
t rans-1,3-D i chIoropropene 
Methylene chloride 
1,1,2,2-Tet rachIoroethane 
Tetrachloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

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

Det. Limit 
0.10 
0,50 
1.2 
0.12 
0.25 
0,52 
0 50 
0.10 
0.30 
0,20 
0.50 
0.32 
0.24 
0,50 
0.10 
0.20 
0.20 
0,20 
0.10 
0.20 
0.34 
0,40 
0.15 
0.10 
0.20 
0.20 
0.20 
0.20 
0.20 

Result Det. Limit 
ND 0 10 

ND 0 50 
ND 1 2 

ND 0,12 
ND 0.25 

ND 0,52 
ND 0 50 

ND 0,10 
ND 0.30 

ND 0.20 
ND O 50 

ND 0,32 
ND 0.24 
ND 0.50 
ND O 10 

ND 0,20 
ND 0.20 
ND 0.20 
ND 0.10 

ND 0.20 
ND 0.34 

ND 0.40 
ND 0.15 

ND 0 10 

ND 0.20 

ND 0,20 
ND 0.20 
ND 0,20 
ND 0120 

ND Not detected at specified detection limit 

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



R A D I A N 

Giant Refining Company 
adian Work Order: SO-07-122 

Analytical Data Summary Page: 7 

Hethod:Halocarbons by SW8010 (1) 
List:Table 3 analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

REAGENT BLANK 

!|!||!!||!|||1 
ug/L 
17A 
water 

REAGENT BLANK 

IIIIIIIIIIIII 
ug/L 
19A 
water 

Surrogate Recovery(%) 
1 -Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

112 

Result Det. Limit 

110 

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

• 



Giant Refining Company 
adian Work Order: SO-07-122 

Analytical Data Summary Page: 8 

Hethod:Aromatics by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

900717930 

RU-3 

50 

ug/L 

02A 

water 

900717945 

RU-4 

25 

ug/L 

04A 

water 

9007171004 

RW-6 

10 

ug/L 

06A 

water 

9007171022 

STRIPPER INF 

10 

ug/L 

08A 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

Control Limits: 40 to 140 

Result 

380 G 

ND 

ND 

ND 

ND 

160 G 
ND 
57 G 

Det. Limit 

_ 10 
10 
20 
20 
15 

_ 10 
10 
10 

104 

Result 

290 C 

ND 
ND 
ND 
ND 
58 C 
ND 
9.3 ca 

Det. Limit 

_ 5,0 

5,0 
10 
10 
7,5 

_ 5,0 
5.0 

_ 5,0 

104 

Result 

120 C 

ND 
ND 
ND 
ND 
24 C 
ND 
8.5 ca 

Det. Limit 

_ 2.0 

2.0 
4,0 
4,0 
3.0 

_ 2-0 
2,0 

_ 2,0 

101 

Result 

52 C 

ND 
ND 
ND 
ND 
6.7 G3 
2.2 ca 
36 C 

Det. Limit 

_ 2.0 
2,0 
4.0 
4.0 
3.0 

_ 2,0 
_ 2.0 

2.0 

103 

G Indicates an estimated GC value due to interferences. 

C Confirmed on second column or by GC/MS 

ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 

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

• 



Giant Refining Company 
adian Work Order: SO-07-122 

Analytical Data Summary Page: 9 

Hethod:Aromatics by SW8020 (1) 
List:Complete analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9007171035 
STRIPPER EFF 

||!!!!!!l|||!l!:||i 
ug/L 
10A 
water 

9007171055 
RW-13 

I l l l i i l l l l l 
ug/L 
12A 
water 

9007171215 

GBR-17 

1 
ug/L 
UA 
water 

9007171345 
GBR-15 

2 
ug/L 
16A 
water 

Benzene 
Chlorobenzene 
1.2- D i ch Iorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
Ethylbenzene 
Toluene 
Xylenes (total) 

Surrogate Recovery(%) 

•
1-Bromo-4-f luorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 
ND 0.20 
ND 0 20 
ND 0.40 
ND 0.40 
ND 0.30 
ND 0.20 
ND 0.20 
ND 0.2O 

105 

Result Det. Limit 
ND 0.20 
ND 0.20 
ND 0.40 
ND 0 40 
ND 0.30 
ND 0.20 
ND 0.20 
ND 0,20 

104 

Result Det. Limit 
ND 0.20 
ND 0.20 
ND 0.40 
ND 0,40 
ND 0.30 
ND 0.20 
ND 0.20 
ND 0 20 

98 

Result Det. Limit 
39 C 0.40 
ND 0,40 
ND 0.80 
ND 0.80 
ND 0.60 
ND 0,40 
ND 0.40 
ND 0.40 

98 

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

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

inn 



Giant Refining Company 
Radian Work Order: SO-07-122 

Analytical Data Summary Page: 10 

Method:Aromatics by SW8020 (1) 
List.-Complete analyte list 

Sample ID: REAGENT BLANK DUP 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
18A 
water 

1 
ug/L 
20A 
water 

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

Surrogate Recovery(%) 
1-Bromo-4-fluorobenzene 
Control Limits: to 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

104 

Det. Limit 
0.20 
0.20 
0.40 
0.40 
0.30 
0.2O 
0.20 
0,20 

Result Det. Limit 
ND 0.20 

ND 0.20 
ND 0.40 

ND 0,40 
ND 0.30 

ND 0,20 
ND 0.20 

ND 0,20 

Result Det. Limit Result Det. Limit 

ND Not detected at specified detection limit 

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

# 



R A D I A N 
Sample History Page:11 

Giant Refining Company 
adian Work Order: SO-07-122 

Sample Identifications and Dates 

Sample ID 900717930 900717930 900717945 900717945 9007171004 9007171004 
RW-3 RW-3 RW-4 RW-4 RW-6 RW-6 

Date Sampled 07/17/90 07/17/90 07/17/90 07/17/90 07/17/90 07/17/90 
Date Received 07/18/90 07/18/90 07/18/90 07/18/90 07/18/90 07/18/90 
Matrix water water water water water water 

01 02 03 04 05 06 

Halocarbons by SW8010 

Prepared 

Analyzed 07/28/90 07/28/90 07/27/90 

Analyst BSJ BSJ BSJ 
File ID DB07284 DB07285 DB07276 
Blank ID QB07281 QB07281 QB07271 
Instrument B B B 
Report as received received received 

Aromatics by SW8020 

Prepared 

Analyzed 07/30/90 07/30/90 07/30/90 
Analyst BSJ BSJ BSJ 

4 f e File ID 

H\W Blank ID 
EB07304 EB07305 EB07306 4 f e File ID 

H\W Blank ID RB07301 RB07301 RB07301 

Instrument B B B 
Report as received received received 



Giant Refining Company 
Radian Work Order: SO-07-122 

Sample History Page:12 

Sample Identifications and Dates 

Sample ID 9007171022 9007171022 9007171035 9007171035 9007171055 

STRIPPER I STRIPPER INF STRIPPER EFF STRIPPER EFF RW-13 llM''i3ll;lll!i 
Date Sampled 07/17/90 07/17/90 07/17/90 07/17/90 07/17/90 07/17/90 

Date Received 07/18/90 07/18/90 07/18/90 07/18/90 07/18/90 07/18/90 

water water water water water water 

07 08 09 10 11 12 

Halocarbons by SW8010 

Prepared 

Analyzed 07/27/90 07/27/90 07/27/90 

Analyst BSJ BSJ BSJ 

File ID DB07277 DB07278 DB07279 

Blank ID QB07271 QB07271 QB07271 

Instrument B B B 

Report as received received received 

Aromatics by SW8020 

Prepared 

Analyzed 07/30/90 07/30/90 07/30/90 

Analyst BSJ BSJ BSJ 

A File ID EB07307 EB07308 EB07309 

U Blank ID RB07301 RB07301 RB07301 

Instrument B B B 

Report as received received received 



R A D I A N 
C O R P O R A T I O N Sample History Page:13 

Giant Refining Company 
adian Work Order: SO-07-122 

Sample Identifications and Dates 

Sample ID 

Date Sampled 
Date Received 
Matrix 

9007171215 
GBR-17 

07/17/90 
07/18/90 
water 

13 

9007171215 
GBR-17 

07/17/90 
07/18/90 
water 
14 

9007171345 
GBR-15 

07/17/90 
07/18/90 
water 
15 

9007171345 
GBR-15 

07/17/90 
07/18/90 
water 
16 

REAGENT BLANK REAGENT BLANK 

07/18/90 
water 
17 

07/18/90 
water 
18 

Halocarbons by SW8010 

Prepared 

Analyzed 07/27/90 07/27/90 07/27/90 

Analyst BSJ BSJ BSJ 

File ID DB072710 DB072711 QB07271 

Blank ID QB07271 QB07271 

Instrument B B B 

Report as received received received 

Aromatics by SW8020 

Prepared 

Analyzed 07/30/90 07/30/90 07/30/90 

Analyst BSJ BSJ BSJ 

A File ID 

Blank ID 

EB073010 EB073011 RB07301 A File ID 

Blank ID RB07301 RB07301 

Instrument B B B 

Report as received received received 



Sample History Page:14 

Giant Refining Company 
J^^adian Work Order: SO-07-122 

Sample Identifications and Dates 

Sample ID REAGENT BLANK DUP 

Date Sampled 

Date Received 07/18/90 07/18/90 
Matrix water water 

19 20 

Halocarbons by SU8010 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

Aromatics by SU8020 
Prepared 
Analyzed 
Analyst 

Jfe File ID 
Blank ID 
Instrument 
Report as 

07/28/90 
BSJ 

QB07281 

B 

received 

received 



Appendix A 

Comments, Notes and Definitions 



R A D I A N 
^ Report Comments and Narrative Page: A-1 

' Giant Refining Company 
^ ^ a d i a n Work Order; SO-07-122 

X Flag indicates the analyte was not found on a second column. 

G Flag indicates the concentration is an estimated value due to a significant 
difference in the quantitation from the primary and the secondary columns. 
Second column quantitation was as follows: 

Fraction -02A Benzene 26 ug/L 
Ethylbenzene 12 ug/L 
Xylenes 10 ug/L 

Fraction -08A Ethylbenzene 15 ug/L 

Fraction -09A 1,1,1-Trichloroethane 0.21 ug/L 
Trichloroethene 0.40 ug/L 

# 



R A D I A N 
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[Giant Refining Company 
Radian Work Order: SO-07-122 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 
This analysis has been confirmed on a second column or by GC/MS. 
EXPLANATION 
Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 
Indicates an estimated GC value due to interferences. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 
This is a general purpose flag for those situations not covered by the 
standard flags. The specific definition of this flag is described in 
the Comments Summary and/or in the case narrative. 



Notes and Definitions 

Giant Refining Company 
Radian Work Order: SO-07-122 

Page: A-3 

TERMS USED IN THIS REPORT: 
Analyte - A chemical for which a sample is to be analyzed. 
EPA method and QC specifications. 

The analysis will meet 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 
quantitation specified by EPA for a method. Radian staff regularly assess their 
laboratories' method detection limits to verify that they meet or are lower than those 
specified by EPA. Detection limits which are higher than method limits are based 
on experimental values at the 99% confidence level. The detection limits for EPA CLP 
(Contract Laboratory Program) methods are CRQLs (contract required quantitation 
limits) for organics and CRDLs (contract required detection limits) for inorganics. 
Note, the detection limit may vary from that specified by EPA based on sample 
size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 
standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

Matrix - The sample material, 
waste. 

Generally, i t will be soil, water, air, o i l , or solid 

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

Units - ug/L micrograms per liter (parts per billion);liquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);Iiquids/water 
mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 
% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 



R A D I A N 
Radian Work Order SO-07-146 

Analytical Report 
08/28/90 

Giant Refining Company 

Giant Refining Company 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

I 

Customer Work Ident i f ication Ref inery Remediat ion 9834 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: LWKELLY 



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

Analytical Data Summary Page: 2 

Giant Refining Company 
Radian Work Order: SO-07-146 

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

Sample ID; 

Factor: 

Results in: 

Matrix: 

900718937 9007181100 9007181305 9007181345 

GBR-31 GBR-24D GBR-30 GBR-33 

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

01A 03A 05A 07A 

water water water water 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

Chloroform 

Chloromethane 

Dibromochloromethane 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- D i chIorobenzene 

1.1- Dichloroethane 

1.2- Dichloroethane 

1.1- Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1.2- D i ch I oropropane 

cis-1,3-Dichloropropene 

t rans-1,3-D i chIoropropene 

Methylene chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1.1.1- Trichloroethane 

1.1.2- Trichloroethane 

Trichloroethene 

TrichlorofIuoromethane 

Vinyl chloride 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5.5 xa 
ND 

ND 

81 C 

ND 

ND 

ND 

ND 

ND 

ND 

12 G 

15 X 

ND 
34 G 

ND 

ND 

Det. Limit 

1.0 

5,0 
12 

1.2 
2.5 

5,2 
5.0 

1.0 
3.0 
2,0 
5.0 

l l l l 
2.4 

_ 5,0 
1.0 
2,0 

_ 2.0 
2.0 
1.0 
2.0 
3.4 
4,0 
1.5 

_ no 
_ 2,0 

2,0 
_ 2.0 
2.0 
2.0 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

57 C 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4.0 C 

6.8 X 

ND 
56 X 

ND 

ND 

Det. Limit 

0.50 

llllll 
5.9 
0,60 
1.2 
l l l l 
2.5 
0,50 
1.5 
1,0 
2,5 
1,6 
1.2 

l l l l 
_ 0.50 

1,0 
1.0 
1.0 
0.50 
1,0 
1.7 
2,0 • 
0.75 

_ 0,50 
_ 1.0 

1.0 
_ 1.0 

1,0 
1,0 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.67 ca 

0.75 C 

ND 
5.6 C 

ND 

ND 

ND 

ND 

ND 

ND 

0.44 ca 
ND 
ND 
0.44 ca 

ND 
ND 

Det. Limit 

0.10 

0.50 
1.2 
0,12 
0.25 
0.52 
0.50 
0.10 
0.30 
0,20 
0.50 
0,32 
0.24 
6.50 
0.10 | 
0,20 I 
0.20 
0.20 | 
0.10 I 
0.20 ii 
0.34 i 
0,40 | 

0.15 i 
0.10 | 
0.20 I 
0.20 I 
0.20 \ 
0,20 j 
0.20 I 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.28 ca 

ND 

4.9 C 

ND 

ND 

ND 

ND 

ND 

ND 

0.60 C 

ND 

ND 

3.2 G 

0.28 xa 
ND 

Det. Limit 

0.10 

0,50 
1.2 
0.12 
0.25 
0,52 
0.50 
0.10 
0.30 
0,20 
0.50 
0,32 
0,24 
0 50 
O.10 
0.20 I 
0.20 I 
0.20 
0.10 il 
0.20 I 
0.34 I 
0,40 i 
0.15 
0.10 
0.20 
0.20 
0.20 
0.20 ii 
0.20 I 

1 
ND Not detected at specified detection limit 

a Est. result less that 5 times detection limit 

G Indicates an estimated GC value due to interferences. 

X See definition in report narrative 

C Confirmed on second column or by GC/MS 

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



R A D I A N 

Giant Refining Company 
Radian Work Order: SO-07-146 

Analytical Data Summary Page: 3 

Method:Halocarbons by SW8010 (1) 

L ist :Table 3 analyte l i s t 

Sample ID: 900718937 9007181100 9007181305 9007181345 

GBR-31 GBR-24D GBR-30 GBR-33 
Factor: 10 I I I I IB l l l l l Illllllll ||||l|y||ii|| Illllllllllllll! 
Results i n : ug/L ug/L ug/L ug/L 

01A 03A 05A 07A 
Matr ix: water water water water 

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

Result Det. Limit 

105 

Result Det. Limit 

109 

Result Det. Limit 

104 

Result Det. Limit 

110 

(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-07-146 

Analytical Data Summary Page: 4 

Method:Halocarbons by SW8010 (1) 
List:Table 3 analyte list 

Sample ID: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
09A 
water 

REAGENT BLANK 

!!!lll;;!!!!l!ff| 
ug/L 
09B 
water 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinylether 
Chloroform 
Chloromethane 
D i bromochloromethane 
1.2- Dichlorobenzene 
1.3- D i chIorobenzene 
1.4- D i chlorobenzene 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-DichIoropropene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

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

Det. Limit 
0.10 
0.50 
1.2 
0.12 
0.25 
0.52 
0.50 
0.10 ' 
0,30 
0,20 
0.50 
0,32 
0,24 
0,50 
0.10 
0.20 
0,20 
0,20 
0.10 
0.20 
0.34 
0,40 
0.15 
0.10 
0.20 
0.20 
0.20 
0,20 
0,20 

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

Det. Limit 
0.10 
0,50 
1.2 
0,12 
0.25 
0,52 
0,50 
0,10 
0.30 
0.20 
0.50 
0,32 
0.24 
0.50 
0.10 
0,20 
0.20 
0.20 
0.10 
0,20 
0.34 
0.40 
0,15 
0,10 
0,20 
0.20 
0,20 
0,20 
0,20 

ND Not detected at specified detection Iimit 

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

• 



1 
Giant Refining Company 
Radian Work Order: SO-07-146 

Analytical Data Summary Page: 5 

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

Sample ID: REAGENT BLANK REAGENT BLANK 

Factor: iiiiiiiiiiiiiiiiiii :!iliii|ti§||i|i|:! 
Results in: ug/L ug/L 

09A 09B 

Matrix: water water 

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

112 

Result Det. Limit 

110 

(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-07-146 

Analytical Data Summary Page: 6 

Method:Aromatics by SW8020 (1) 
List:Complete analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

900718937 
GBR-31 
10 
ug/L 
02A 
water 

9007181100 
GBR-24D 

5 
ug/L 
04A 
water 

9007181305 
GBR-30 

| i: i! l l ||||| 
ug/L 

06A 

water 

9007181345 
GBR-33 

IIIIIIIIIIII 
ug/L 

08A 

water 

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

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

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

102 

Det. Limit 
2.0 
2.0 
4.0 
4.0 
3.0 
2.0 
2.0 
2.0 

Result 
39 C 
16 X 
ND 
ND 
ND 
28 X 
4.8 ca 
8.8 C 

Det. Limit 
1.0 

_ no 
2.0 
2.0 
1.5 

_ no 
_ 1-0 
_ 1.0 

96 

Result 
ND 
1.8 X 
ND 
ND 
ND 
0.55 xa 
ND 
2.4 C 

Det. Limit 
0.20 

_ 0.20 
0.40 
0.40 
0.30 
0.20 
0.20ff 
0.20I! 

106 

Result Det. Limit 
ND 0.20 
2.5 X 0,20 

0.40 

lllll 
l l l l l 
0.20 

0.35 ca 0.20 

0.20 

ND 

ND 

12 C 

3.7 C 

6.6 C 

45 

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

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

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



Giant Refining Company 
Radian Work Order: SO-07-146 

Analytical Data Summary Page: 7 

Hethod:Aromatics by SW8020 (1) 
List:Complete analyte list 

Sample ID: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
10A 
water 

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

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

Result Det. Limit 
ND 0.20 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

109 

0 20 
0.40 
0.40 
0.30 
0,20 
0.20 
0.20 

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

ND Not detected at specified detection limit 

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



R A D I A N 
Sample History Page:8 

1 Giant Refining Company 
^ Radian Work Order: SO-07-146 

Sample Identifications and Dates 

Sample ID 900718937 900718937 9007181100 9007181100 9007181305 9007181305 

GBR-31 GBR-31 GBR-24D G8R-24D GBR-30 GBR-30 

Date Sampled 07/18/90 07/18/90 07/18/90 07/18/90 07/18/90 07/18/90 

Date Received 07/19/90 07/19/90 07/19/90 07/19/90 07/19/90 07/19/90 

Matrix water water water water water water 

01 02 03 04 05 06 

Halocarbons by SW8010 

Prepared 

Analyzed 07/28/90 07/28/90 07/27/90 

Analyst MG MG MG 

File ID DB07287 DB07288 DB072714 

Blank ID QB07281 QB07281 QB07271 

Instrument B B B 

Report as received received received 

Aromatics by SW8020 

Prepared 
Analyzed 07/31/90 07/31/90 07/31/90 

Analyst MG MG MG 

jlffe File ID EB07315 EB07316 EB07314 

\ W Blank ID RB07311 RB07311 RB07311 

Instrument B B B 

Report as received received received 

i m 



Giant Refining Company 
Radian Work Order: SO-07-146 

Sample History Page:9 

Sample Identifications and Dates 

Sample ID 

Date Sampled 

Date Received 

Matrix 

9007181345 

GBR-33 

07/18/90 

07/19/90 

water 

07 

9007181345 

GBR-33 

07/18/90 

07/19/90 

water 

08 

REAGENT BLANK REAGENT BLANK 

07/19/90 

water 

09 

07/19/90 

water 

10 

Halocarbons by SW8010 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

Halocarbons by SU8010 

Prepared 

Analyzed 

Analyst 

A File ID 

™ Blank ID 

Instrument 

Report as 

Aromatics by SW8020 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

07/28/90 

MG 

DB07289 

QB07281 

B 

received 

07/27/90 

MG 

QB07271 

B 

received 

07/28/90 

MG 

QB07281 

B 

received 

07/31/90 

MG 

EB07317 

RB07311 

B 

received 

07/31/90 

MG 

RB07311 

B 

received 



Appendix A 

Comments, Notes and Definitions 



R A D I A N 
Report Comments and Narrative Page: A-1 

f Giant Refining Company 
Radian Work Order: SO-07-146 

X Flag indicates not confirmed by analysis on a second column. 

G Flag indicates an estimated value due to significant difference in 
quantitation between the primary and secondary columns. The quantitation on the 
second column is as follows: 

Fraction -01A Tetrachloroethene 39 ug/L 

Trichloroethene 7.7 ug/L 

Fraction -07A Trichloroethene 0.22 ug/L 

imiM 



R A D I A N 
Notes and Definitions Page: A-2 

jff e Giant Refining Company 
Radian Work Order: S0-07-H6 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 
This analysis has been confirmed on a second column or by GC/MS. 
EXPLANATION 
Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 
Indicates an estimated GC value due to interferences. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 
This is a general purpose flag for those situations not covered by the 
standard flags. The specific definition of this flag is described in 
the Comments Summary and/or in the case narrative. 



Notes and Definitions Page: A-3 

Giant Refining Company 
.Radian Work Order: SO-07-146 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

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

9 

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

Units - ug/L micrograms per liter (parts per b i l l ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per million);liquids/water 
mg/kg milligrams per kilogram (parts per million);soils/solids 
% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 
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Giant Refining Co. 
Radian Work Orders 90-07-230 

Analytical Data Summary Page: 2 

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

Sample ID: 

Factor: 
Results in: 

Matrix: 

900718937 
GBR-31 
0.95 
ug/L 
01A 
water 

9007181345 
GBR-33 
95 
ug/L 
02A 
water 

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

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

Result Det. Limit 
ND 1.7 
ND 2.2 
ND 0.63 
ND 0.012 
ND 0.022 
ND 0.017 
ND 0.072 
ND 0,016 
ND 0.14 
ND 0.028 
ND 0.20 
ND 0 20 
ND 0.041 
ND 1.7 
ND 0,61 
ND 0,26 

88 

Result Det. Limit 
ND 170 
103 D3 22 
67 a 63 
12 1,2 
ND D 0.55 
1.9 D3 0.86 
ND D 1.8 
ND D 0,82 
63 3 14 
ND D 0,72 
140 20 
87 a 20 
ND D 0.41 
55 D3 17 
320 61 
110 a 26 

NC 

NO Not detected at specified detection limit D Sample dilution necessary for this analyte 
a Est. result less that 5 times detection limit NC Not calculated 

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



R A D I A N 
Sample History Page:3 

ft 
Giant Refining Co. 

Radian Work Order; 90-07-230 

Sample Identifications and Dates 

Sample ID 900718937 9007181345 

GBR-31 GBR-33 

Date Sampled 07/18/90 07/18/90 
Date Received 07/21/90 07/21/90 

Matrix water water 

01 l l|i|l l!ll!!!ll l l!:||i wmmmmmmA 

SW8310 PAHs by HPLC 

Prepared 07/24/90 07/24/90 

Analyzed 07/29/90 08/20/90 

Analyst TLS TLS 

File ID 131 & 132 91 & 161 

Blank ID 117 & 118 117 & 118 

Instrument HPLC 2 HPLC 2 

Report as received received 

• 

• 



Appendix A 

Comments, Notes and Definitions 

• 

l l l l l 



Notes and Definitions Page: A-2 

Giant Refining Co. 
Radian Work Order: 90-07-230 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

D ORGANICS METHODS 
This flag identifies all analytes analyzed at a secondary dilution 
factor. 
EXPLANATION 
In an analysis some compounds can exceed the calibration range of the 
instrument. Therefore, two analyses are perfromed, one at the 
concentration of the majority of the analytes and a second with 
the sample diluted so that high concentration analyte(s) fall within 
the calibration range. 

NC ALL METHODS EXCEPT CLP 
The relative percent difference (RPD)and spike recovery are not 
calculated when a result value is less than five times the detection 
limit or obvious matrix interferences are present or a surrogate 
concentration is not calculated due to dilution. 
EXPLANATION 
See a definition for data near the detection limit. A spike recovery 
is not calculated when the sample result is greater than four times 
the spike added concentration because the spike added concentration is 
insignificant. Surrogate recoveries are not calculated due to dilution 
to allow analyte quantitation. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

Wl 



C O R P O R A T I O N Notes and Definitions 

m 
Giant Refining Co. 
Radian Work Order: 90-07-230 

Page: A-3 

TERMS USED IN THIS REPORT: 
Analyte - A chemical for which a sample is to be analyzed. 
EPA method and QC specifications. 

The analysis will meet 

Compound - See Analyte. 

Detection Limit - The method specified detection limit, which is the lower limit of 
quantitation specified by EPA for a method. Radian staff regularly assess their 
laboratories' method detection limits to verify that they meet or are lower than those 
specified by EPA. Detection limits which are higher than method limits are based 
on experimental values at the 99% confidence level. The detection limits for EPA CLP 
(Contract Laboratory Program) methods are CRQLs (contract required quantitation 
limits) for organics and CRDLs (contract required detection limits) for inorganics. 
Note, the detection limit may vary from that specified by EPA based on sample 
size, dilution or cleanup. (Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 
standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

• 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

Matrix 
waste. 

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

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

Units - ug/L micrograms per liter (parts per b i l l ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);liquids/water 
mg/kg milligrams per kilogram (parts per million);soils/solids 
% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 

nnn 



iml 2506 West Main Street 
IntepfTlountain Farmington, New Mexico 87401 

Laboratories, Inc. 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 
F4197 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

05/07/90 

05/02/90 
05/02/90 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
To t a l Dissolved Solids (180), mg/l. 
Tot a l Dissolved Solids ( c a l c ) , mg/l 
Tot a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
Tot a l Hardness as CaC03, mg/l 
Sodium Absorption Ratio 

Bicarbonate as HC03.... 
Carbonate as C03 
Chloride 
S u l f a t e 
Calcium 
Magnesium 
Potassium , 
Sodium , 
Major Cations , 
Major Anions , 
Cation/Anion Difference, 

mg/l 
619.8 
0 

583 
1418 
485 
34.8 
5 . 3 

677.0 

7.51 
4886 

2.0467 
3580 
3509 

508.06 
0.00 

1355 . 40 
8 .00 

meq/1 
10.16 
0.00 
16.46 
29.54 
24 . 25 
2 .86 
0.14 

29.45 
56.69 
56. 16 
0.47 

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

9 
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- iml 
P InterfDountain 

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 
F4196 

DATE REPORTED: 05/07/90 

DATE RECEIVED: 
DATE COLLECTED: 

05/02/90 
05/02/90 

Lab pH (s.u. ) 7.69 
Lab C o n d u c t i v i t y , umhos/cm 4806 
Lab r e s i s t i v i t y , ohm-m 2.0807 
T o t a l Dissolved Solids (180), mg/l.. 3498 
Tot a l Dissolved Solids ( c a l c ) , mg/l. 3436 
To t a l A l k a l i n i t y as CaC03, mg/l 450.76 
To t a l A c i d i t y as CaC03, mg/l 0.00 
To t a l Hardness as CaC03, mg/l 1295.16 
Sodium Absorption Ratio 8.17 

mg/l meq/1 
Bicarbonate as HC03 549.9 9.02 
Carbonate as C03 0.0 0.00 
Chloride 572.8 16.16 
Su l f a t e 1419.7 29.58 
Calcium 449.8 22.44 
Magnesium 42.1 3.46 
Potassium 5.6 0.14 
Sodium 676.0 29.40 
Major Cations 55.45 
Major Anions 54.75 
Cation/Anion Difference 0.64 % 

C .""Neal Schaef f^e$ 
Lab D i r e c t o r 

9 



R A D I A N 
C O R P O R A T I O N _ . . - n n e 

Radian Work Order S0-Q5-043 

Analytical Report 

05/30/90 

Giant Refining Company 

Giant Refining Company 

606 E. Highway 64 

Farmington, NM 87401 

Tim Kinney 

Customer Work Identification REFINERY 

Purchase Order Number RFE-9830 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 



Giant Refining Company 
Radian Work Order: SO-05-043 

Analytical Data Summary Page: 2 

Method:Halocarbons by SW8010 (1) 

L is t :Table 3 analyte l i s t 

Sample ID: 9005021321/ 9005021316/ REAGENT BLANK 

STRIPPER I STRIPPER E 
Factor: IIIIIIII iiiiiiiiliii: llllllllllllH^^H Illllllllllll^ 
Results i n : ug/L ug/L I l i l l l lB 

01A 02A 03A 
Matr ix: water water water 

• 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinylether 
Chloroform 
Chloromethane 
D i bromochIoromethane 
1.2- D ichlorobenzene 
1.3- Dichlorobenzene 
1.4- D i chIorobenzene 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1.2- D i chIoropropane 
cis-1,3-Dichloropropene 
t rans-1,3-D i chIoropropene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Tr i chIorofIuoromethane 
Vinyl chloride 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.2 ca 
2.2 C 
ND 
5.9 C 

ND 
ND 
ND 
ND 
ND 
ND 
2.7 C 
0.53 ca 
ND 
2.6 C 
ND 
ND 

Det. Limit 
0.10 
0,50 
1.2 
0.12 
0 25 
0,52 
0.50 
0.10 
0.30 
0,20 
0.50 
0.32 
0.24 

_ 0,50 
_ 0.10 

0.20 
_ 0.20 

0.20 
0.10 
0.20 
0.34 
0,40 
0.15 

_ 0.10 
_ 0.20 

0,20 
_ 0.20 

0,20 
0.20 

Result Det. Limit 
ND 0.10 
ND 0.50 
ND 1.2 
ND 0,12 
ND 0.25 
ND 0.52 
ND 0.50 
ND 0,10 
ND 0.30 
ND 0.20 
ND 0.50 
ND 0,32 
ND 0.24 
ND 0.50 • 
0.17 C3 0.10 
ND 0,20 
ND 0.20 
ND 0.20 
ND 0.10 
ND 0,20 
ND 0.34 
ND 0.40 
ND D.15 
ND 0,10 
ND 0.20 
ND 0.20 
ND D.20 
ND 0,20 
ND 0.20 

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

Det. Limit 
0.10 
0.50 
1.2 
0,12 
0.25 
0.52 
0.50 
0,10 
0.30 
0.20 
0.50 
0.32 
0.24 
0,50 
0,10 
0,20 
0.20 
0.20 
0.10 
0,20 
0.34 
0.40 
0,15 
0.10 
0.20 
0.20 
0.20 
0,20 [ 
0.20 

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

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



Analytical Data Summary 

m 
Giant Refining Company 

adian Work Order: SO-05-043 

Page: 3 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9005021321/ 

STRIPPER I 

IIIIIIIIII 
ug/L 
01A 
water 

9005021316/ 

STRIPPER E 

iiiiiiiiiiiii 
ug/L 
02A 
water 

REAGENT BLANK 

ug/L 
03A 

water 

Surrogate Recoverv(%) 

1-Bromo-4-fIuorobenzene 

Control Limits: 40 to 140 

Result Det. Limit 

118 

Result Det. Limit 

168 0 

Result Det. Limit 

119 

Q Outside control limits 

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



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 4 

Giant Refining Company 
|j^^adian Work Order: SO-05-043 

Hethod:Aromatics by SW8020 (1) 

List:Complete analyte l i s t 

Sample ID: 90050213221/ 9005021316/ REAGENT BLANK 

STRIPPER I STRIPPER 6 

Factor: IIIIIIIIIIII 1 IIIIIIIIIIIIII: 
Results in: ug/L ug/L ug/L 

04A 05A 06A 

Matrix: water water water 

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

Benzene 22 C 0,20 ND 0.20 ND 0.20 

Chlorobenzene ND 0,20 ND 0.20 ND 0.20 
1,2-D i chIorobenzene ND 0.40 ND D.40 ND 0.40 

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

Ethylbenzene 3.5 C 0.20- ND 0.20 ND 0.20 
Toluene ND 0.20 ND 0.20 ND 0,20 

Xylenes (total) 3.8 C 0.20 ND 0,20 ND 0.20 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 106 109 106 

Control Limits: 40 to 140 

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

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

9 



R A D I A N 
Sample History Page:5 

Giant Refining Company 
kadi an Work Order: SO-05-043 

Sample Identifications and Dates 

Sample ID 9005021321/ 9005021316/ REAGENT BLANK 90050213221/ 9005021316/ REAGENT BLANK . 

STRIPPER I STRIPPER E STRIPPER I STRIPPER E 

Date Sampled 05/02/90 05/02/90 05/02/90 05/02/90 

Date Received 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 05/03/90 

Matrix water water water water water water 

01 02 03 04 05 Plll!I!!i!!!!f 
Halocarbons by SW8010 

Prepared 

Analyzed 05/15/90 05/15/90 05/15/90 

Analyst MG MG MG 

File ID D505154 D505155 0.505151 

Blank ID 0.505151 Q505151 

Instrument 5 5 5 

Report as received received received 

Aromatics by SW8020 
Prepared 
Analyzed 05/15/90 05/15/90 05/15/90 

Analyst MG MG MG 

A File ID E505156 E505157 R505151 

Blank ID R505151 R505151 

Instrument 5 5 5 

Report as received received received 



Appendix A 

Comments, Notes and Definitions 

• 



Giant Refining Company 
adian Work Order: SO-05-043 

Report Comments and Narrative Page: A-1 

SURROGATE RECOVERY FOR SAHPLE 9005021316/ STRIPPER E WAS OUT OF QC LIMITS 
DUE TO SAHPLE MATRIX INTERFERENCES. 

9 



R A D I A N 
Notes and Definitions Page: A-2 

tel ant Refining Company 
Radian Work Order: SO-05-043 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 
This analysis has been confirmed on a second column or by GC/MS. 
EXPLANATION 
Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

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

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

Q ALL METHODS EXCEPT CLP 
This quality control standard is outside method or laboratory spec
ified control limits. 
EXPLANATION 
This flag is applied to matrix spike, analytical QC spike, and 
surrogate recoveries; and to RPD(relative percent difference) 
values for duplicate analyses and matrix spike/matrix spike 
duplicate result. 



Notes and Definitions 

Giant Refining Company 
adian Work Order: S0-05-043 

Page: A-3 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per l i t e r (parts per bi11 ion);Iiquids/water 

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

ug/M3 micrograms per cubic meter; air samples 

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

mg/kg milligrams per kilogram (parts per million);soils/solids 

% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 

mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 

I 

III I W W 



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

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

CLIENT: Giant Refinery 
ID: I n f l u e n t 

SITE: A i r s t r i p p e r 
LAB NO: F4366 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/13/90 

06/04/90 
06/04/90 

Lab pH (s.u.) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
Tot a l d i s s o l v e d s o l i d s (180), mg/l. 
To t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l 
Tota l a l k a l i n i t y as CaC03, mg/l.... 
To t a l a c i d i t y as CaC03, mg/l 
Tot a l hardness as CaC03, mg/l , 
Sodium absorption r a t i o , 

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

mg/l 
729.4 
0 

613 
1068 
333 
61 
4 

671 

7.91 
4635 

2.1575 
3124 
3112 

597.83 
0.00 

1084.32 
8.87 

meq/1 
11.96 
0.00 

17.32 
22 .26 
16.63 
5 .05 
0.12 

29. 21 
51.01 
51 . 54 

Sc 
C. Neal Schaef 
Lab D i r e c t o r 

0.51 % 

r 



iml 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: Giant Refinery 
ID: E f f l u e n t 

SITE: A i r s t r i p p e r 
LAB NO: F4365 

DATE REPORTED: 06/13/90 

DATE RECEIVED: 
DATE COLLECTED: 

06/04/90 
06/04/90 

Lab pH (s.u. ) 8.01 
Lab c o n d u c t i v i t y , umhos/cm 4646 
Lab r e s i s t i v i t y , ohm-m 2.1524 
Tot a l d i s s o l v e d s o l i d s (180), mg/l.. 3152 
Tot a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3227 
Tot a l a l k a l i n i t y as CaC03, mg/l 485.14 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1114.44 
Sodium absorption r a t i o . 

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

mg/l 
591.9 
0.0 

650.6 
1160.8 
369 . 5 
46.8 
2.9 

705.0 

.WV 

9 . 19 

meq/1 
9.70 
0.00 

18.35 
24 .18 
18.44 
3.85 
0.07 

30. 67 
53 .03 
52 . 24 
0.75 

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



Radian Work Order SO-06-023 

Analytical Report 
08/03/90 

Giant Refining Company 

Giant Refining Company 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Ident ification Ref inery 9834 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: 

Previously Reported on 06/21/90. 



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

Giant Refining Company 

^ ^ a d i a n Work Order; SO-06-023 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 9006041345 
/STRIPPER INF 

9006041355 
/STRIPPER ENF 

REAGENT BLANK REAGENT :Bi.yK|||l|||:| 

Factor: 1 1 IIIIIIIIIII IIIIIIIIIIII 
Results in: ug/L 

01A 

ug/L 

03A 

ug/L 

05A 

ug/L 

IISIIII 
Matrix: water water water water 

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

Bromodichloromethane ND 0.10 ND 0.10 ND 0.10 ND 0.10 

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

Carbon tetrachloride ND 0.12 ND 0,12 ND 0,12 ND 0.12 

Chlorobenzene ND 0.25 ND 0.25 ND 0.25 ND 0.25 

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

Chloroform ND 0.10 ND 0,10 ND l l l l ND 0.10 

Chloromethane ND 0,30 ND 0,30 ND I I I I I ND 0.30 

D i bromochloromethane ND 0.20 ND 0.20 ND i l l i ND 0.20 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

ND 0.50 ND 0.50 ND I I I I I ND 0.50 1.2- Dichlorobenzene 

1.3- Dichlorobenzene ND 0.32 ND 0,32 ND l l l l l ND 0.32 

1,4-Dichlorobenzene ND 0.24 ND 0.24 ND I I I I I I ND 0.24 

1,1-Dichloroethane ND 0.50 ND 0,50 ND mil ND 0,50 

1,2-Dichloroethane 1.3 CI 0.10 ND D.10 ND i i i i i ND 0.10 

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

nm 
ND 0.20 

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

trans-1,2-Dichloroethene ND 0,20 5.2 XI 0.20 ND m i ND 0.20 

1,2-D i chIoropropane ND 0.10 ND 0.10 ND I I I I I I ND 0.10 

cis-1,3-Dichloropropene ND 0,20 ND 0,20 ND I I I I ND 0.20 

t rans-1,3-D i chIoropropene ND 0.34 ND 0.34 ND I I I I I I ND 0.34 

Methylene chloride ND 0,40 ND 0.40 ND I I I I ND 0.40 

1,1,2,2-Tetrachloroethane 0.89 Gl 0.15 ND 0.15 ND 111!! ND 0.15 

Tetrachloroethene ND 0.10 ND 0,10 ND l l l l ND 0.10 

1,1,1-Trichloroethane ND 0.20 ND 0.20 ND mil ND 0.20 

1,1,2-Trichloroethane ND 0,20 ND 0.20 ND l l l l ND 0.20 

Trichloroethene ND 0.20 ND 0.20 ND I I I I I I ND 0.20 

Trichlorofluoromethane ND 0,20 ND 0,20 ND mil ND 0.20 

Vinyl chloride ND 0,20 ND 0.20 ND l l l l l ND 0.20 

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

I Result differs from last report - see report narrative a Est. result less that 5 times detection limit 

G Indicates an estimated GC value due to interferences. X See definition in report narrative 

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



Giant Refining Company 
adian Work Order: SO-06-023 

Analytical Data Summary Page: 3 

Hethod:Halocarbons by SW8010 (1) 

L ist :Table 3 analyte l i s t 

Sample ID: 9006041345 9006041355 REAGENT BLANK REAGENT BLANK 

/STRIPPER INF /STRIPPER ENF 

Factor: IIIIIIIIIIIIIIIIIIIII l l l l l l lillll^llillllllillllllllllllli; 
Results i n : ug/L ug/L ug/L i i i i i i i i i i i i i i i i i i 

01A 03A 05A ||||li5B||ll|||l||l|ii^ 
Matr ix : water water water water 

Surrogate Recovery(%) 
1-B romo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

101 

Result Det. Limit 

126 

Result Det. Limit 

126 

Result Det. Limit 

131 

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

9 

9 



Giant Refining Company 
R̂adian Work Order: SO-06-023 

Analytical Data Summary Page: 4 

Method:Aromatics by SW8020 (1) 
List:Complete analyte list 

Sanple ID: 

Factor: 
Results in: 

Matrix: 

9006041345 
/STRIPPER INF 
IIIIIIIIIIIIII 
ug/L 

02A 

water 

9006041355 
/STRIPPER ENF 

iiiiiiiiiiiiiiff 
ug/L 
04A 
water 

REAGENT BLANK 

I!!!!!!!!!!!!!!! 
ug/L 
06A 
water 

REAGENT BLANK 

|p||ll||i|:ll|| 
ug/L 

06B 

water 

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

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 
ND 0,20 
4.5 C 0,20 
ND 0.40 
ND 0.40 
ND 0.30 
7.1 c 0,20 
1.2 G 0.20 
16 G 0.20 

101 

Result Det. Limit 
ND 0.20 
ND 0.20 
ND 0.40 
ND 0,40 
ND 0.30 
ND 0.20 
ND 0.20 
ND 0,20 

103 

Result Det. Limit 
ND 0.20 
ND 0.20 
ND 0,40 
ND 0,40 
ND 0.30 
ND 0.20 
ND 0.20 
ND 0,20 

107 

Result Det. Limit 
ND 0 20 
ND 0.20 
ND 0.40 
ND 0.40 
ND 0.30 
ND 0.20 
ND 0.20 
ND 0,20 

107 

NO Not detected at specified detection limit 
G Indicates an estimated GC value due to interferences. 

C Confirmed on second column or by GC/MS 

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



Sample History Page:5 

Giant Refining Company 
LRadian Work Order: SO-06-023 

Sample Identifications and Dates 

Sample ID 9006041345 9006041345 9006041355 9006041355 REAGENT BLANK REAGENT BLANK 

/STRIPPER IN/STRIPPER INF /STRIPPER ENF /STRIPPER ENF 

Date Sampled 06/04/90 06/04/90 06/04/90 06/04/90 

Date Received 06/05/90 06/05/90 06/05/90 06/05/90 06/05/90 06/05/90 

Matrix water water water water water water 

01 02 03 04 05 06 

Halocarbons by SW8010 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

Halocarbons by SW8010 

Prepared 

Analyzed 

Analyst 

j | t File ID 

Blank ID 

Instrument 

Report as 

Aromatics by SW8020 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

Aromatics by SW8020 

Prepared 

Analyzed 

Analyst 

File ID 

Blank ID 

Instrument 

Report as 

06/08/90 
MG 

DB060814 

OB06081 

B 
received 

06/08/90 

MG 

EB060814 

RB06081 

B 

received 

06/10/90 

MG 

DB06105 

OB06101 

B 

received 

06/10/90 

MG 

EB06105 

RB06101 

B 

received 

06/08/90 

MG 

QB06081 

B 

received 

06/10/90 

MG 

QB06101 

B 

received 

06/08/90 

MG 

RB06081 

B 

received 

06/10/90 

MG 

RB06101 

B 

received 



Appendix A 

Comments, Notes and Definitions 



Giant Refining Company 
adian Work Order: SO-06-023 

Report Comments and Narrative Page: A-2 

General Comments 
I=RESULT CORRECTED. RESULTS WITH THE I FLAG HAVE BEEN REVISED 
BASED ON CORRECTED RESPONSE FACTORS FOR GC INSTRUMENT B. SEE 
ATTACHED LETTER FOR EXPLANATION. 

THE X FLAG MEANS NOT CONFIRMED BY ANALYSIS ON A SECOND COLUMN. 

1,1,2,2-TRICHLOROETHANE, TOLUENE AND XYLENE WERE REPORTED AS ESTIMATED 
VALUES FOR SAMPLE 9006041345 /STRIPPER INF DUE TO SAMPLE MATRIX INTERFERENCES. 

THE VALUES OBTAINED ON THE CONFIRMATION COLUMN WERE: 
1,1,2,2 -TRICHLOROETHANE 2.7 PPB 

TOLUENE 9.2 PPB 
XYLENE 7.1 PPB 

9 



R A D I A N 
Notes and Definitions Page: A-3 

Giant Refining Company 
Radian Work Order: SO-06-023 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 
This analysis has been confirmed on a second column or by GC/MS. 
EXPLANATION 
Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 
Indicates an estimated GC value due to interferences. 

I ALL METHODS EXCEPT CLP 
This result has been modified since the last issue of this report. 
EXPLANATION 
The explanations are included in the report narrative. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 
This is a general purpose flag for those situations not covered by the 
standard flags. The specific definition of this flag is described in 
the Comments Summary and/or in the case narrative. 

1 1 1 



R A D I A N 
Notes and Definitions 

Giant Refining Company 
^Jj^Radian Work Order: SO-06-023 

TERHS 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. 

4> 

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 Hethod - The EPA specified method used to perform an analysis. EPA has specified 
standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

Hatrix - The sample material. Generally, i t will be soil, water, air, o i l , or solid 
waste. 

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

Units • ug/L micrograms per liter (parts per bi11 ion);liquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);liquids/water 
mg/kg milligrams per kilogram (parts per mi Ilion);soiIs/sol ids 
X percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 



iml 
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2505 West Main Street 
Intepff iountain Farmington, New Mexico 87401 

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

CLIENT 
ID 

SITE 
LAB NO 

GCL DATE REPORTED: 06/27/90 
9006181215 
GBR-32 DATE RECEIVED: 06/20/90 
F4489 DATE COLLECTED: 06/18/90 

Lab pH (s.u. ) 7.77 
Lab c o n d u c t i v i t y , umhos/cm 4840 
Lab r e s i s t i v i t y , ohm-m 2.0661 
Tot a l d i s s o l v e d s o l i d s (180), mg/l.. 3500 
To t a l d i s s o l v e d s o l i d s ( c a l c ) , mg/l. 3479 
Tot a l a l k a l i n i t y as CaC03, mg/l 267.40 
Tot a l a c i d i t y as CaC03, mg/l 0.00 
Tot a l hardness as CaC03, mg/l 1004.00 
Sodium absorption r a t i o 10.30 

mg/l meq/1 
Bicarbonate as HC03 326.2 5.35 
Carbonate as C03 0.0 0.00 
Chloride 482.3 13.60 
Sul f a t e 1698.7 35.39 
Calcium 353.4 17.64 
Magnesium 29.7 2.44 
Potassium 4.6 0.12 
Sodium 750.0 32.62 
Major cations 52.82 
Major anions 54.34 
Cation/anion difference 1.42 % 

1 

C. Neal Schaeffei ill Lab D i r e c t o r 



lnter-fTlountaln 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006181600 
GBR-48 
F4491 

DATE REPORTED; 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/18/90 

Lab pH (8.u.) 
Lab c o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
Tota l dissolved s o l i d s (180), mg/l. 
Tot a l dissolved s o l i d s ( c a l c ) , mg/l 
Tota l a l k a l i n i t y as CaC03, mg/l.... 
To t a l a c i d i t y as CaC03, mg/l 
Tot a l hardness as CaC03, mg/l 
Sodium absorption r a t i o 

7.70 
7378 

1.3554 
5332 
4891 

439 . 30 
0.00 

1686.72 
11 .07 

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

mg/l 
535.9 
0.0 

888 . 4 
2055 
562 
69 
7 

1045 

meq/1 
8 . 79 
0 . 0 0 

25 .06 
4 2 . 8 3 
28 .06 

5 . 6 8 
0 . 1 8 

4 5 . 4 6 
79 . 38 
7 6 . 6 8 

1.73 % 

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



imi 
lnter*(Tlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

GCL 
9006181330 
GBR-49 
F4490 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

06/27/90 

06/20/90 
06/18/90 

Lab pH (s.u. ) 7.95 
Lab conductivity, umhos/cm 4040 
Lab r e s i s t i v i t y , ohm-m 2.4752 
Total dissolved solids (180), mg/l.. 2896 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2860 
Total a l k a l i n i t y as CaC03, mg/l 296.05 
Total a c i d i t y as CaC03, mg/l 0.00 
Total hardness as CaC03, mg/l 843.36 
Sodium absorption r a t i o 9.48 

mg/l meq/1 
Bicarbonate as HC03 361.2 5.92 
Carbonate as C03 0.0 0.00 
Chloride 482.3 13.60 
Sulfate 1246.8 25.98 
Calcium 285.1 14.23 
Magnesium 32.1 2.64 
Potassium 3.0 0.08 
Sodium 633.0 27.53 
Major cations 44.48 
Major anions 45.50 
Cation/anion difference 1.14 % 

C. "Ileal Schaeffer^, 
Lab Director 

IK 

1111111 



JLmi 2506 West Main Street 
Inter-fTlountain Farmington, New Mexico 87401 

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

CLIENT: 
ID: 

SITE: 
LAB NO: 

GCL 
9006181700 
GBR-50 
F4492 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED; 

06/27/90 

06/20/90 
06/18/90 

Lab pH (s.u. ) 7.99 
Lab c o n d u c t i v i t y , umhos/cm 3327 
Lab r e s i s t i v i t y , ohm-m 3.0057 
Tot a l dissolved s o l i d s (180), mg/l.. 2602 
Total dissolved s o l i d s ( c a l c ) , mg/l. 2625 
Tot a l a l k a l i n i t y as CaC03, mg/l 210.10 
Total a c i d i t y as CaC03, mg/l 0.00 
Tota l hardness as CaC03, mg/l 1074.28 
Sodium absorption r a t i o 5.45 

mg/l meq/1 
Bicarbonate as HC03 256.3 4.20 
Carbonate as C03 0.0 0.00 
Chloride 126.9 3.58 
Sul f a t e 1556.3 32.42 
Calcium 357.4 17.84 
Magnesium 44.4 3.65 
Potassium 3.7 0.09 
Sodium 410.4 17.85 
Major cations 39.43 
Major anions 40.20 
Cation/anion difference 0.97 % 

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



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

Radian Work Order SO-06-152 

Analytical Report 
08/17/90 

RECEIVED AUG 2 9 1990 

Geoscience Consultants,Ltd. 

Geoscience Consultants, Ltd. 
500 Copper N.W. Ste 200 
Albuquerque, NM., 87102 
(505) 812-0595 
Sample Manager 

Customer Work Identification MS A Onsite COC#3703 
Purchase Order Number 469003 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: LWKELLY 

Certified by: 

Previously Reported on 07/16/90. 



R A D I A N 
C O R P O R A T I O N Analyt ica l Data Summary Page: 2 

Geoscience Consultants,Ltd. 
j^tadian Work Order: $0-06-152 

Hethod:Metals by SW6010 (1) 

List :Ep Tox ic i ty l i s t 

Sample ID: 9006181215 9006181330 9006181600 9006181700 Sample ID: 
GBR 32 GBR 49 GBR 48 GBR 50 

Factor: 1.00 1.00 1.00 1.00 

Results i n : mg/L mg/L mg/L mg/L 

07A 08A 09A 10A 

Matr ix: water ; water water water 

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

Arsenic ND 0.053 ND 0.053 ND 0.053 ND 0.053 

Barium 0.031 0.0020 0.027 0.0020 0.24 0.0020 0.56 0.0020 

Cadmium ND 0.0040 ND 05:0040 ND 0.0040 ND 0.0040 

Chromium 0.27 0.0070 0.060 0.0070 0.043 0.0070 0.042 0.0070 

Lead ND 0.042 ND 0.042 ND 0.042: 0.099 3 0.042 

Selenium ND 0.075 ND 0.075 ' ND 0.075 ND 0 075 

Si Iver ND 0:0070 ND D.Q070 ND 0.0070 ND 0.0U70 

ND Not detected at speci f ied detect ion l im i t 3 Est. resul t less that 5 times detect ion l im i t 

j A (1) For a deta i led descr ip t ion of f lags and technical terms in th is report refer to Appendix A in th is repor t . 

1111111 



Geoscience Consultants,Ltd. 
Kadian Work Order: SO-06-152 

Analytical Data Summary Page: 3 

Hethod:Hetals by SW6010 (1) 
List:Ep Toxicity list 

Sample ID; REAGENT BLANK 

Factor: 1.00 
Results in: mg/L 

11A 
Matrix: water 

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

Arsenic ND 0.053 
Barium ND 0.0020 
Cadmium ND 0500.40 
Chromium ND tiim 
Lead ND 0 042 
Selenium ND 0.075 
Si Iver ND 0.0070 

ND Not detected at specified detection limit 

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

iMin 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Page: 4 

lease i ence Consu 11ant s,1td m-v 
j^^adian Work Order: sO-06-152 

Hethod:tlalocarbons by EPA 601 (1) 

List:Complete analyte l i s t 

Sample ID: 9006181215 
GBR 32 

Factor: 25 

Results in: ug/L 

01A 

Matrix: : water 

9006181330 

GBR 49 

25 

ug/L 

02A 

water 

9006181600 

GBR 48 
25 

ug/L 

03A 

water 

- 9006181700 

GBR 50 
1 

ug/L 

04A 

water 

Result Det. Limit Result )et. Limit Result Det. Limit Result Det. Limit 

Bromodichloromethane HD 2.5 ND 2.5 ND 2.5 ND 0.10 

Bromoform ND 13 ND 12 ND 13 ND 0.50 

Bromomethane ND 30 ND 30 ND 30 ND 1.2 

Carbon tetrachloride ND 3,0 3.5 xa 3.0 3.3 xa 3 0 ND 0.12 . 

Chlorobenzene ND 6 3 ND 6.2 ND 6 3 ND 0.25 

Chloroethane ND 13 ND lllll ND 13 ND 0 52 

2-Chloroethylvinyl ether ND 13 ND lllll ND 13 ND 0.50 

Chloroform ND 2.5 2.5 xa i l l i ND 2.5 ND 0,10 

Chloromethane ND 7.5 ND l l l l l ND 7.5 ND 0.30 

D i bromochIoromet h ane ND I l l i ND l l l l l ND 5,0 ND 0 20 

1,2 - D i ch I orobenzene 

1,3-D i chIorobenzene 

ND l l l l l ND llllll ND 13 ND 0 50 1,2 - D i ch I orobenzene 

1,3-D i chIorobenzene ND l l l l ND 111! ND 8,0 ND 0,32 

1, A -D i ch I orobenzene ND Iffli ND l l l l l ND 6.0 ND 0.24 

1,1-Dichloroethane ND l l l l ND l l l l l 14. ca 13 ND 0.50 

1,2-Dichloroethane ND llllll ND Hill ND 2.5 ND 0.10 

1,1-Dichloroethene ND l l i ND l l l l l u xa 5.0 ND 0.20 

cis-1,2-Dichloroethene 160 C ifolll 120 C i l i l l 220 C 5.0 0.37 Gia 0.20 

trans-1,2-D i chloroethene ND l l l l ND llllll ND 5.0 ND 0.20 

1,2-D i chIoropropane ND l l l l l ND l l l l ND 2.5 ND 0 10 

cis-1,3-Dichloropropene ND llllll ND I 5.0 ND 5.0 ND 0.20 

trans-1,3-DichIoropropene ND l i l l ND 8.5 ND 8.5 ND 0.34 

Methylene chloride 10 xa llllll 21 xa 10 ND 10 0.43 xa 0,40 
1,1,2,2-Tetrachloroethane ND lllll ND 3.8 ND 3.8 0.16 xia 0 15 

Tetrachloroethene 23 C i l l i 22 C 2.5 32 C 2,5 0.57 C 0,10 

1,1,1-Trichloroethane ND 5.0 ND 5.0 6.2 ca 5.0 ND 0 20 

1,1,2-Trichloroethane ND 5.0 ND 5.0 ND 5.0 ND 0.20 

Trichloroethene 17 ca i l i l l 14 ca 5.0 30 C 5.0 0.31 ca 0.20 • 
Trichlorofluoromethane ND l l l l l ND 5,0 ND 5.0 ND 0.20 

Vinyl chloride ND l i i i l ND 5.0 ND 5.0 ND 0.20 

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

X See definition in report narrative 3 Est. result less that 5 times detection limit 

I Result differs from last report - see report narrative G Indicates an estimated GC value due to interferences. 

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



R A D I A N 
Analytical Data Summary Page: 5 

leoseience Consultants,Ltd. 
^ ^ad ian Work Order: SO-06-152 

Hethod:Halocarbons by EPA 601 (1) 
List:Complete analyte list 

Sample ID: 9006181215 9006181330 9U06181600 9006181700 Sample ID: 
GBR 32 GBR 49 GBR 48 GBR 50 

Factor: 25 25 25 •"1 

Results in: ug/L ug/L ug/L ug/L 
01A 02A 03A OA A 

Matrix: water water water water 

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

Surrogate Recovery(%) 
1 -Bromo-A-fIuorobenzene 125 119 113 75 
Control Limits: AO to 1A0 

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

• 



R A D I A N 
C O R P O R A T I O N Analyt ical Data Summary Page: 6 

leose i ence Gonsu11 ants,L td. 
j^^adian Work Order: SO-06-152 

Hethod:Halocarbons by EPA 601 (1) 

List:Complete analyte list 

Sample ID: REAGENT BLANK 

Factor: 1 

Results in: ug/L 

Matrix: water 

Result Det. Limit 
Bromodichloromethane ND 0 10 

Bromoform ND 0.50 
Bromomethane ND 1.2 

Carbon tetrachloride ND 0.12 
Chlorobenzene ND 0 25 

Chloroethane ND 0 5<> 

2-Chloroethylvinyl ether ND 0 50 

Chloroform ND 0.10 
Chloromethane ND 0,30 

D i bromochIoromethane ND 0 ?0 

1,2-D i chIorobenzene ND 0.50 

1,3-Dichlorobenzene ND 0.32 
1,4-D i chIorobenzene ND 0 24 
1,1-Dichloroethane ND 0 50 

1,2-Dichloroethane ND 0.10 
1,1-Dichloroethene ND 0.20 
cis-1,2-Dichloroethene ND 0 20 

t rans-1,2-D i chIoroe thene ND 0,20 
1,2-D i ch loropropane ND 0 10 

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

Methylene chloride ND 0.40 
1,1,2,2-Tetrachloroethane ND 0 15 

Tetrachloroethene ND 0.10 
1,1,1-Trichloroethane ND 0 20 

1,1,2-Trichloroethane ND 0.20 
Trichloroethene ND 0.20 

Trichlorofluoromethane ND 0.20 
Vinyl chloride ND 0 20 

ND Not detected at specified detection Iimit 

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

IMIIRHI 



R A D I A N 
CORPORATION Analytical Data Summary Page: 7 

^ l e o s c i e n c e Consultants,Ltd. 

j f l f cad ian Work Order: SO-06-152 

Hethod:Halocarbons by EPA 601 (1) 
List:Complete analyte list 

Sample ID: REAGENT BLANK 

Factor: 1 
Results in: ug/L 

05A 
Matrix: water 

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

Result Det. Limit 

42 

(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: 8 

Geoscience Consultants,Ltd. 
j^^tadian Work Order:. SO-06-152 

Method:Aromatfcs by EPA 602 (1) 

List:Complete analyte l i s t 

Sample ID: 9006181215 9006181330 9006181600 9006181700 Sample ID: 

GBR 32 GBR 49 GBR 48 GBR 50 
Factor; 25 25 25 1 

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

01C 02C 03C 04 C 

Matrix: water water water water 

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

Benzene ND 5.0 ND 5.0 5.7 xa 5.0 ND 0.20 

Chlorobenzene ND 5.0 ND 5,0 ND 5.0 ND 0,20 
1,2-Dichlorobenzene ND 10 ND 10 ND 10 ND 0.40 

1,3-Dichlorobenzene ND 10 ND 10 ND 10 ND 0.40 
1,4-D i chIorobenzene ND 7.5 ND 7.5 ND 7.5 ND 0.30 

Ethylbenzene ND 5.0 ND 5.0 ND 5,0 ND 0,20 

Toluene ND 5.0 ND 5.0 ND 5.0 ND 0.20 

Xylenes (total) ND 5.0 ND 5,0 ND 5,0 ND 0 20 

Surrogate Recovery(%) 

• V 1-Bromo-4-ftuorobenzene 102 104 100 110 

|^ Control Limits: 40 to 140 

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

a Est. result less that 5 times detection limit 

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



R A D I A H 
C O R P O R A T I O N Analyt ical Data Summary Page: 9 

^^ leosc ience Consultants,Ltd.-m. 

• R a d i a n Work Order: SO-06-152 

Hethod:Aromatics by EPA 602 (1) 
List:Complete analyte list 

Sample ID: REAGENT BLANK 

Factor: 
Results in: ug/L 

06A 
Matrix: water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzene ND 0 20 
Chlorobenzene ND 0,20 
1,2-Dichlorobenzene ND 0.A0 
1,3-D i chIorobenzene ND 0.40 
1, A - D i ch I orobenzene ND 0.30 
Ethylbenzene ND 0.20 
Toluene ND 0.20 
Xylenes (total) ND 0.20 

^_ Surroqate Recovery(%) 
Wm 1-Bromo-A-f luorobenzene 6A 

Control Limits: AO to 1A0 

ND Not detected at specified detection limit 

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



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

Geoscience Consultants,Ltd. 
adian Work Order: SO-06-152 

Analytical Data Summary Page:10 

Sample Identifications 
Method/Analyte 

Matrix 

9006181215 

GBR 32 
07 
water 

9006181330 

GBR 49 
08 
water 

9006181600 

GBR 48 
09 
water 

Mercury by SW7470 
Mercury 

Result Det. Limit 

ND mg/L 0.0002:* 

Result Det. Limit 

ND mg/L 0.0002 

Result Det. Limit 

0.0004 a mg/L 0.0002 : 

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

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



R A D I A N 

Geoscience Consultants,Ltd. 
adian Work Order: SO-06-152 

Analytical Data Summary Page:11 

Hethod/Analyte 

Matrix: 

9006181700: 
GBR 50 
10 
water 

Sample Identifications 

REAGENT BLANK 

11 

water 

Result Det. Limit 
Mercury by SW7470 

Mercury 0.0002 9 mg/L 0.0002 

Result 

ND 

Det. Limit 

mg/L 0.0002 

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

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

9 



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

Page:12 

leoscience Consultants,Ltd. 

ladian Work Order: SO-06-152 

Sample Identifications and Dates 

Sample ID 9006181215 9006181330 9006181600 9006181700 REAGENT BLANK REAGENT BLANK Sample ID 
GBR 32 GBR 49 GBR 48 GBR 50 

Oate Sampled 06/18/90 06/18/90 06/18/90 06/18/90 

Date Received 06/21/90 06/21/90 06/21/90 06/21/90 06/21/90 06/21/90 

Matrix water water water water water water 

01 02 03 04 05 06 

Halocarbons by EPA 601 

Prepared 

Analyzed 07/02/90 07/02/90 07/02/90 07/02/90 07/02/90 

Analyst MG MG MG MG MG 

File ID D5070211 D5070212 D507028 D5070210 Q507021 

Blank ID Q507021 Q507021 Q507021 0.507021 

Instrument 5 5 5 5 5 

Report as received received received received received 

Aromatics by EPA 602 

Prepared 

Analyzed 07/02/90 07/02/90 07/02/90 07/02/90 07/02/90 

^_ Analyst MG MG MG MG MG 

m File ID E5070213 E50702K E507029 E5070216 R507021 

Blank ID R507021 R507021 R507021 R507021 

Instrument 5 5 5 5 5 

Report as received received received received received 

a 



R A D I A N 
C O R P O R A T I O N Sample History Page:13 

-^oscience Consultants,ttd. 
flpdian Work Order: SO-06-152 

Sample Identifications and Dates 

Sample ID 9006181215 9006181330 9006181600 9006181700 REAGENT BLANK 

GBR 32 GBR 49 GBR 48 GBR 50 
Date Sampled 06/18/90 06/18/90 06/18/90 06/18/90 

Date Received 06/21/90 06/21/90 06/21/90 06/21/90 06/21/90 

Matrix water water water water water 

07 08 09 10 11 

Metals by SW6010 

Prepared 06/27/90 06/27/90 06/27/90 06/27/90 06/27/90 

Analyzed 06/29/90 06/29/90 06/29/90 06/29/90 06/28/90 

Analyst GE GE GE GE GE 

File ID S00615207A S00615208A S00615209A S00615210A S00600027 

Blank ID S00600027 S00600027 S00600027 S00600027 

Instrument JA JA JA JA JA 

Report as received received received received received 

Mercury by SU7470 

Prepared 06/27/90 06/27/90 06/27/90 06/27/90 06/27/90 

Analyzed 06/27/90 06/27/90 06/27/90 06/27/90 06/27/90 

—m* Analyst MD MD MD MD MD 

V File ID S00615207A S00615208A S00615209A S00615210A S00600027 

Blank ID S00600027 S00600027 S00600027 S00600027 

Instrument PE503 PE503 PE503 PE503 PE503 

Report as received received received received received 



Appendix A 

Comments, Notes and Definitions 

• 

• 



R A D I J t H 
C O R P O R A T I O N Report Consents and Narrative 

Cose i ence Consultants,Ltd. 
dian Work Orders SO-06-152 

General Comments 
I=RESULT CORRECTED. RESULTS WITH THE I FLAG HAVE BEEN REVISED 
BASED ON CORRECTED RESPONSE FACTORS FOR SELECTED ANALYTES FOR 
GC INSTRUMENT B. 

THE X FLAG MEANS NOT CONFIRMED BY ANALYSIS ON A SECOND COLUMN. 

ALL OF THE 601 AND 602 CONFIRMATION ANALYSES WERE RUN 1 DAY OUT 
OF HOLD TIME DUE TO EQUIPMENT PROBLEMS IN THE GC LABORATORY. 



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

Notes and Definitions Page: A-3 

•oscience Consultants,Ltd. 
Radian Work Order: SO-06-152 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 
This analysis has been confirmed on a second column or by GC/MS. 
EXPLANATION 
Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 
Indicates an estimated GC value due to interferences. 

' ALL METHODS EXCEPT CLP 
W This result has been modified since the last issue of this report. 

EXPLANATION 
The explanations are included in the report narrative. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

X ALL METHODS EXCEPT INORGANIC CLP 
This is a general purpose flag for those situations not covered by the 
standard flags. The specific definition of this flag is described in 
the Comments Summary and/or in the case narrative. 



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

t 
oscience Consultants,Ltd. 
dien Work Order: SO-06-152 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For exampte, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per liter (parts per bit I ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);Iiquids/water 
mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 
X percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr mi 11iIiters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 



Radian Work Order SO-07-188 

Analytical Report 

10/02/90 

Giant Refining Company 

Giant Ref ining Company 

606 E. Highway64 

Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Farmington NM. 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: LWKELLY 

Certified by: 

Previously Reported on 08/14/90. 



C O R 

F Giant Refining Company 

Radian Work Order: SO-07-188 

Analytical Data Summary Page: 2 

Method:Aromatics by SU8020 (1) 

List:Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9007231455 

RW-10 

1 

ug/L 

01A 

water 

REAGENT BLANK 

1 

ug/L 

02A 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- DichIorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recovery(%) 

1-Bromo-4-fluorobenzene 

Control Limits: 40 to 140 

Result 

9.4 C 

ND 
ND 
ND 
ND 
17 C 

ND 
8.4 C 

Det. Limit 

0.20 

0.20 

0.40 

0.40 

0.30 

_ 0.20 

0.20 

0.20 

89 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

107 

Det Limit 

0.20 

0.20 

0.40 

0.40 

0.30 

0.20 

0.20 

0,20 

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

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



1 
Giant Refining Company 

Radian Work Order: SO-07-188 

Sample History Page:3 

Sample Identifications and Dates 

Sample ID 9007231455 REAGENT BLANK 

RW-10 

Date Sampled 07/23/90 

Date Received 07/24/90 07/24/90 

Matrix water water 
01 02 

Aromatics by SW8020 

Prepared 

Analyzed 08/06/90 08/06/90 

Analyst MG MG 

File ID EB080610 RB08061 

Blank ID RB08061 

Instrument B B 

Report as received received 



Appendix A 

Comments, Notes and Definitions 



R A D I A N 
Notes and Definitions Page: A-2 

Giant Refining Company 
^^^Radian Work Order: $0-07-188 

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. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

• 



Notes and Definitions 

Giant Refining Company 

Radian Work Order: SO-07-188 

Page: A-3 

TERMS USED IN THIS REPORT: 

Analyte - A chemical for which a sample is to be analyzed. 

EPA method and QC specifications. 

The analysis w i l l meet 

Compound - See Analyte. 

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

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

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

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

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

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

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

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

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

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 
standard methods for analysis of environmental samples. Radian w i l l perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

• 

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

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

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

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

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

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

waste. 

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

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per billion);liquids/water 

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

ug/M3 micrograms per cubic meter; air samples 

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

mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 

% percent; usually used for percent recovery of QC standards 

uS/cm conductance unit; microSiemans/centimeter 

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

NTU turbidity unit; nephelometric turbidity unit 

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



SECTION 8 

MISCELLANEOUS SAMPLING DATA 



e o R i Radian Work Order SO-07-188 

9 
Analytical Report 

10/02/90 

Giant Refining Company 

Giant Refining Company 

606 E. Highway 64 

Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Farmington NM. 
Purchase Order Number RFE-9834 

• 
Contents: 

1 Analytical Data Summary 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: LWKELLY 

9 
Previously Reported on 08/14/90. 

8.1 
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Giant Refining Company 

dian Work Order: SO-07-188 

Analytical Data Summary Page: 2 

Method:Aromatics by SU8020 (1) 

List'.Complete analyte l i s t 

Sample ID: 

Factor: 

Results in: 

Matrix: 

9007231455 

RW-10 

1 

ug/L 

water 

REAGENT BLANK 

1 

ug/L 

02A 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- D i chIorobenzene 

1.4- D i chIorobenzene 

Ethylbenzene 

Toluene 

Xylenes (total) 

Surrogate Recovery(%) 

i l A ' - B romo -4 - f I uorobenzene 

m Control Limits: 40 to 140 

Result 

9.4 C 

ND 
ND 
ND 
ND 
17 C 

ND 
8.4 C 

Det. Limit 

0.20 

0.20 

0.40 

0,40 

0.30 

__ 0.20 

0.20 

__ 0.20 

89 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

107 

Det Limit 

0.20 

0.20 

0.40 

0.40 

0.30 

0.20 

0.20 

0.20 

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

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

• 

8.2 
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Ml 

Sample History 
Page:3 

Giant Refining Company 
adian Work Order: SO-07-188 

Sample Identifications and Dates 

|:Sf::s:;s:i;;S 9007231455 REAGENT BLANK 

RW-10 

Date Sampled 07/23/90 

Date Received 07/24/90 07/24/90 

water ifv'v .water;;: • 

01 02 

Aromatics by SW8020 
Prepared 

Analyzed 08/06/90 08/06/90 

Analyst HG MG 

File ID EB080610 RB08061 

Blank ID RB08061 

Instrument B B 

Report as received received 

8.3 



Appendix A 

Comments, Notes and Definitions 

8.4 



Notes and Definitions Page: A-2 

Giant Refining Company 
•̂̂ •̂ Radian work Order: SO-07-188 to 

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. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

8.5 



Giant Refining Company 
Radian Work Order: SO-07-188 

Notes and Definitions Page: A-3 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

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

Radian Uork Order - The unique Radian identification code assigned to the samples reported in 
the analytical summary. 

Units - ug/L micrograms:per liter (parts per bi11 ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per bi11 ion); soiIs/sol ids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);liquids/water 
mg/kg mi 11 igrams per ki logram (parts per: mi 11 ion);soi Is/sol ids: 
% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit;: nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 

8.6 
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Radian Work Order SO-04-020 

Analytical Report 
04/20/90 

Giant Refining Company 

G i ant Ref i ni ng Company 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery Remediation RFE-9834 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 
2 Sample History 

3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: 

1.1 



I 
0 

J 
Giant Refining Company 
Radian Work Order:: SO-04-020 

Analytical Data Summary Page: 2 

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

Sample ID: 

Factor: 

Results in: 

Matrix: 

9004031005 
/GBR-17 

1 
ug/L 
01A 
water 

9004031109 
/GBR-30 !:• : 

ug/L 
02A 
water 

9004031150 

/GBR-24D 
1 
ug/L 
03A 
water 

9004031359 

/GBR-15 
20 

ug/L 
04A 
water 

Resul t Det . L i m i t Resul t Det . L i m i t Resul t De t . L i m i t Resul t De t . L i m i t 

Bromodichloromethane ND 0.10 ND 0.10 ND 0.10 ND I l i l l 
Bromoform ND 0.50 ND 0.50 ND llllll . ND llllll 
Bromomethane ND 1.2 ND 1.2 ND 1.2 ND l l l l l 
Carbon t e t r a c h l o r i d e ND 0 .12 ND l l l l l ND 0.12 ND 2.4 

Chlorobenzene ND llllll ND 0.25 ND 0.25 ND l l l l l l 
Chloroethane ND 0.52 ND 0.52 ND 0.52 ND llllll 
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 ND 0.50 ND 0 50 ND l l l l l 
Chloroform ND 0.10 ND 0.10 ND 0.10 ND lllllll 
Chloromethane ND . 0.30 ND , 0.30 ND 0.30 ND l l l l l l 
Dibromochloromethane ND 0.20 ND 0,20 ND 0.20 ND 4.0 
1,2-Dichlorobenzene ND Q.50 ND 0.50 ND 0.50 ND l l l l l 
1,3-Dichlorobenzene ND llllll ND 0.32 ND 0.32 ND 6.4 

1,4-Dichlorobenzene ND 0.24 ND 0.24 ND 0.24 ND 4 .8 

1 ,1-D ich lo roethane ND 0.50 ND 0.50 ND 0.50 84 C lllllll 
1,2-D ich lo roethane ND 0.10 ND 0.10 16 C 0.10 ND llllll 
1,1-D ich lo roethene ND 0.2O ND 0,20 ND 0.20 ND l l l l l l 
c i s - 1 , 2 - D i c h I o r o e t h e n e ND 0.20 ND 0 20 ND l l l l l ND 4 .0 

t r a n s - 1 , 2 - D i c h l o r o e t h e n e ND 0.20 ND 0.20 ND 0.20 ND l l l l l 
' 1 ,2-Dich loropropane ND 0.10 ND l l l l l l ND 0.10 ND l l l l l l 

c i s - 1 , 3 - D i c h l o r o p r o p e n e ND 0.20 ND 0.20 ND 0,20 ND 4 .0 

[ t r ans -1 ,3 -D i ch lo rop ropene ND 0.34 ND 0.34 ND 0.34 ND 6 .8 

I Methylene c h l o r i d e ND 0.40 ND 0.40 ND 0.40 ND a.o 
1 ,1 ,2 ,2 -Te t rach lo roe thane ND 0.15 ND 0.15 ND 0.15 ND 3.0 

. Te t rach lo roe thene 0.37 ca 0.10 ND 0,10 0.21 ca OJO ND lllllll 
1 ,1 ,1 -T r i ch l o roe thane 1.7 C 0.20 ND 0.20 ND 0.20 ND 4 .0 

1 ,1 ,2 -T r i ch l o roe thane ND 0.20 ND 0.20 ND 0.20 ND 4 ,0 

T r i ch lo roe thene ND 0.20 ND 0.20 ND 0.2O ND IIIII 
Tr i ch lo ro f l uo rome thane ND 0.20 ND 0.20 ND l l l l l ND l l l l l 
V i n y l c h l o r i d e ND 0.2O ND 0 20 ND l l l l l l ND l l l l l l 

I 
I 
1 

i • 
i 

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

C Confirmed on second column or by GC/MS 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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I 
Analytical Data Summary Page: 3 

Giant Refining Company 

Radian Work Order: "SO-04-020 

Method:Halocarbons by SU8010 (1) 

List:Table 3 analyte Iist 
Sample ID: 

Factor: 
Results in: 

Matrix: 

9004031005 
/GBR-17 
1 

ug/L 
01A 
water 

9004031109 
/GBR-30 
1 
ug/L 
02A 
water 

9004031150 
/GBR-24D 
1 
ug/L 
03A 
water 

9004031359 
/GBR-15 
20 
ug/L 
04A 
water 

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

Surroqate Recoverv(%) 
1-Bromo-4-fluorobenzene 137 119 128 103 

Control Limits: 40 to 140 

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

I 
1 
1 
1 
1 
1 
1 
I 
I 
1 1.3 
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I 
Giant Refining Company 
Radian Work Order: S0-

,:-:1.-v. : : :.-:i-,<.:. • 
04-020 

Analytical Data Summary Page: 4 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: •:• 

TRIP BLANK #5 

ug/L 
05A 
: water 

REAGENT BLANK 

1 

ug/L 
06A 
water 

REAGENT BLANK 

; r 
ug/L 
06B 
water 

REAGENT BLANK 

1 

ug/L 
06C 
water 

I 
I 
I 
I 

Bromodichloromethane 
Bromoform 
Bromomethane 

Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinylether 
Chloroform 

Chloromethane 
D i bromochIoromethane 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-Dichloroethene 
t rans-1,2-D i chIoroethene 

1.2- Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Methylene chloride 

1,1,2,2-Tetrachloroethane 
Tetrachloroethene 

1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

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

Det. Limit 
0.10 
0.5O 
1.2 
0.12 
0.25 
0.52 
0.50 

' 0.1O 
0.30 
0.20 
0.50 
0.32 
0.24 
0,50 
0.10 
0.20 
0.2O 
0.20 
0.10 
0.20 
0.34 
0.4O 
0.15 
0.10 
0.2O 
0.20 
0.20 
0.2O 
0.20 

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

Det. Limit 
0.10 
0.50 
1.2 
0.12 
0.25 
0.52 
0.50 
0,10 
0.30 
0.20 
0.50 
0,32 
0.24 
0.50 
0.10 
0.20 
0.20 
0.20 
0.10 
0,20 
Q.34-
0.40 
0.15 
0,10 
0.20 
0.20 
0.20 
0.20 
0.20 

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

Det. Limit 

0.10 

0.50 

1.2 

0,12 

0.25 

llllll 
l l l l 
0,10 
0.30 
0.2O 
0.50 
0,32 
0.24 
0.50 
0.10 
0,20 
0.20 
0.20 
0.10 

0,20 
0.34 
0.4O 

0.15 

0.10 
0.20 
0.20 
0.20 
0.20 
0 20 

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

Det. Limit 

lllll 
50 
2 
12 
25 
52 
50 
10 

llll 
Sll 
I I I 
32 
24 
50 
llll 
20 
20 
20 
III 
20 
i l l 
im 
15 

llll 
20 
20 
20 
20 
20 

ND Not detected at specified detect ion limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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I 
Giant Refining Company 
Radian Work Order: SO-04-020 

Analytical Data Summary Page: 5 

Method:Halocarbons by SU8010 (1) 
List:Table 3 analyte l i s t 

Sample ID: TRIP BLANK #5 REAGENT BLANK REAGENT BLANK REAGENT BLANK 

Factor: 1 : 1 1 

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

05A 06A 06B 06C 

Matrix: water water water water 

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

Surrogate Recoverv(%) 
1-Bromo-4-fluorobenzene 139 132 137 131 

Control Limits: 40 to 140 

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

I 
I 
1 
I 
I 
] 
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Giant Refining Company 
Radian Work Order: SO-04-020 

Analytical Data Summary Page: 6 

Hethod: Aroma tics by SW8020 (1) 
List:Complete analyte l i s t 

Sample ID: 9004031005 9004031109 9004031150: 9004031359 
/GBR-17 /GBR-30 /GBR-240 /GBR-15 : 

Factor: 1 1 1 20 
Results in: ug/L ug/L ug/L ug/L 

ore 02C 03C 04C 
Matrix: water . water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzene ND 0.20 ND 0.20 31 C 0.20 110 c 4.0 
Chlorobenzene ND 0.20 ND 0.20 ND Q.20 ND 4,0 
1,2-Dichlorobenzene ND 0.40 ND 0.40 ND l l l l : ND 8.0 
1,3-Dichlorobenzene ND 0.40 ND 0,40 ND 0.40 ND 8.0 
1,4-Dichlorobenzene ND 0.30 ND 0.30 ND 0.30 ND 6.0 
Ethylbenzene ND o.ao 2.0 C 0.20 13 C i i i i ND llllll 
Toluene ND 0.20 3.1 CG 0.20 2.3 C 0.20 ND llllll 
Xylenes (total) ND 0.2O ND 0,20 6.7 C 0,20 ND 4.0 

Surrogate Recoverv(%) 
1 -B romo-4-fIuorobenzene 99 111 90 36 
Control Limits: 40 to 140 

I 
0 
I 
I 
D 
1 
I 

ND Not detected at specified detection limit 
G Indicates an estimated GC value due to interferences. 

C Confirmed on second column or by GC/MS 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Giant Refining:Company 
Radian Work Order: SO-04-020 

Analytical Data Summary Page: 7 

1 Method:Aromatics by SW8020 (1) 
1 List:Complete analyte l i s t 

Sample ID: TRIP BLANK #5 REAGENT BLANK REAGENT BLANK REAGENT BLANK 

1 Factor: 1 .:•: t::.:: 1 
| Results in: ug/L ug/L ug/L: ug/L 

05A 07A 07B 07C 
1 Matrix: • water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
1 Benzene ND 0.20 ND 0.20 ND llllll ND O.20 
| Chlorobenzene ND 0.2Q ND 0.20 ND 0.20 ND l l l l l 1 1,2-Dichlorobenzene ND 0.40 ND 0.40 ND 0.40 ND 0.40 
1 1,3-Dichlorobenzene ND 0.4O ND 0,40 ND 0.40 ND l l l l I 1,4-Dichlorobenzene ND 0.30 ND 0.30 ND 0.30 ND 0.30 

Ethylbenzene ND 0.20 ND 0.20 ND 0.20 ND 0.20 
I Toluene ND 0.20 ND 0.20 ND 0.20 ND 0.20. 
j Xylenes (total) ND 0.20 ND 0.20 ND 0,20 ND 0,20 

. Surrogate Recoverv(%) 
1 1-Bromo-4-fluorobenzene 99 101 100 98 
| Control Limits: 40 to 140 

•: ND Not detected at specified detection I imi t 

;:: .; (1) For a detailed description of f lags arid techni ca I terms in this report refer to Appendix A in this report. 
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Giant Refining Company 
Radian Work Order: SO-04-020 

Sample History Page:8 

Sample Identifications and Dates 

j Sample ID 9004031005 9004031109 9004031150 9004031359 TRIP BLANK #5 REAGENT BLANK 
/GBR-17 /GBR-30 /GBR-24D /GBR-15 

I I Date Sampled 04/03/90 04/03/90 04/03/90 04/03/90 04/03/90 
W Date Received 04/04/90 04/04/90 04/04/90 04/04/90 04/04/90 04/04/90 

Matrix water water water • water water water 
01 03 04 05 06 

Tiialocarbons by SW8010 
I . Prepared 
I I Analyzed 04/07/90 04/10/90 04/07/90 04/09/90 04/07/90 04/07/90 

T* Analyst MG MG MG MG MG MG 
I File ID DB04075 DB04104 DB04077 DB040912 QB04074 QB04071 

I I Blank ID QB04071 QB04101 QB04071 QB04091 QB04071 
|| Instrument B B B B B B 

Report as received received received received received received 
Halocarbons by SW8010 
11 Prepared 

Analyzed 04/09/90 
Analyst MG 

m piie ,D - QB04091 
I I Blank ID 

Instrument B 
m Report as received 
Halocarbons by SU8010 

| Prepared 
I Analyzed 04/10/90 
|| Analyst MG 
P File ID QB04101 

Blank ID 
• Instrument B 
l| Report as received 
|Aromatics by SW8020 
J_ Prepared 
|| Analyzed 04/07/90 04/10/90 04/07/90 04/09/90 04/07/90 

Y Analyst MG MG MG MG MG 
| File ID EB04075 EB04104 EB04077 EB040912 EB04074 
U Blank ID RB04071 RB04101 RB04071 RB04091 RB04071 
U Instrument B B B B B 

Report as received received received received received 

1 
1 
1 

1 .8 



I 
Giant Refining Company 
Radian Work Order: SO-04-020 

Sample History Page:9 

Sample ID 

Date Sampled 
Date Received 
Matrix 

Sample Identifications and Dates 

REAGENT BLANK 

04/04/90 
water 

07 

Aromatics by SW8020 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

romatics by SW8020 

Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

04/07/90 
MG 

RB04071 

B 

received 

04/09/90 
MG 

RB04091 

B 

received 

| 

0 
1 
I 
1 
1 
I 
1 
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Giant Refining Company 

Radian Work Order: SO-04-020 

Sample ID 

Date Sampled 
Date Received 
Matrix 

Sample History Page:10 

Sample: Identifications and Dates 

REAGENT BLANK 

04/04/90 
water 

07 

\romatics by SW8020 
Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

04/10/90 

MG 

RB04101 

B 

received 

1 
I 
1 
1 

g 

i 

i 
i 
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1 
I 
I 
I 
1 
D 
0 
II 
1 
I 
1 
B 
i 
I 
I 
I 
1 
1 
i 

Appendix A 

Comments, Notes and Definitions 
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Report Comments and Narrative Page: A-2 

Giant Refining Company 
Radian Work Order: SO-04-020 

General Comments 
SOME ANALYTES REPORTED AS ESTIMATED VALUE DUE TO MATRIX 
INTERFERENCES. 

1.12 



C O R P O R A T I O N 

Notes and Definitions Page: A-3 

Giant Refining Company 
Radian work Order: SO-04-020 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 
This analysis has been confirmed on a second column or by GC/MS. 
EXPLANATION 

Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

G ALL ORGANIC GC METHODS EXCEPT CLP 
Indicates an estimated GC value due to interferences. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

1.13 



C O R P O R A T I O N Notes and D e f i n i t i o n s Page: A-4 

G i ant :• Ref ini ng Company 
Radian Work Order:: SO-04-020 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 l i t e r of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per l i t e r (parts per b i l l ion);Iiquids/water 
ug/kg 
ug/M3 
mg/L 
mg/kg 

% : : 

micrograms per kilogram (parts per bi 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 mi 11 ion),-soiIs/sol ids 
percent; usually used for percent recovery of QC standards 
conductance unit; microSiemans/centimeter 
m i l l i I iters per hour; rate of settlement of matter in water 
turbidity unit; nephelometric turbidity unit 
color unit; equal to 1 mg/L of. chloroplatinate salt 

uS/cm 

mt/hr 
NTU 
CU 
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Radian Work Order SO-04-013 

Analytical Report 
04/19/90 

Giant Refining Company 

Giant Refining Company 
606 E . Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery Remidiation RFE-9834 

Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 

2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: 
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I 
Giant Refining Company 
Radian:Work Order: SO-04-013 

Analytical Data Summary Page: 2 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 
Sample ID: 

Factor: • 
Results in:, :: 

Matrix: 

9004021055 
/GRW-3 
TO 

: u9/l-::::, 
01A 
water 

9004021130 
/GRW-4 
20 

ug/L 
02A 
water 

9004021145 
/GRW-6 
1 
ug/L 
03A 
water 

9004021245 
/STRIPPER INFL 
1 
ug/L 

04Aiyf|l:Kt.:':-;'':: 
water: 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
2-Chloroethylvinylether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.2- Dichlorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1.2- Dichloropropane 

c i s-1,3-D i ch t oropropene 
trans-1,3-D i chloropropene 
Methylene chloride 

1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
T r i chIorofIuoromethane 
Vinyl chloride 

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

14 C 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Det. Limit 

1.0 

' 5.0 

12 

1.2 

l l l l l 
5.2 
5.0 
1.0 
3.0 
2.0 
5.0 
3.2 
l l l l l l 
5.0 
l l l l l l 
2.0 

I l i l l 
2.0 
1.0 

2.0 

3.4 

4.0 

1.5 
I I I I 
2.0 
2.0 
2.0 
2.0 
2.0 

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

21 C 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
8.6 ca 
ND 
ND 

Det. Limit 
2.0 
10 
24 
2.4 
5.0 
10 
10 
2,0 
6.0 
4.0 
10 
6,4 
4.8 

l l l l l 
2.0 

4.0 
_ 4.0 

4.0 
2.0 

4,0 
6.8 
8.0 
3.0 

2.0 
4.0 
4.0 

llllll 
4,0 
4.0 

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

2.1 ca 
7.9 C 

ND 

ND 

ND 

ND 

ND 

ND 

1.1 ca 
ND 
2.7 C 

1.6 C 

ND 
2.3 C 

ND 

ND 

Det. 

I 
I 
I 
I 
0 

1 
0 

I 
I 
I 
I 
0 
0 

_ I 
_ I 

0 
I 
I 
0 

1 
I 

_ I 
1 

_ I 
— I 

0: 

_ I 
I 
0 

Limi t 

111 
.50 

2 

l l l l 
.25 

52 
50 

l l i 
30 

20 
l l l l 
.32 

l l l l 
50 
.10 
20 
20 
20 
.10 
l l l l 
34 
111 
15 

l l l l 
.20 

20 

l l l l 
111 
l l l l 

Result Det. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3.1 C 
4.5 C 

ND 
25 C 

ND 

ND 

ND 

ND 

0.65 ca 

NO 

2.8 C 

0.96 ca 

ND 

2.4 C 

ND 

ND 

Limit 

111: 
111 
l l l l 
l l l l 
25 
52 

111 
l l l l 
30 
20 

ilill 
32 
i | | i 
50 
l l l l 
20 

111 
111 
IIII 
B l 
mil 
i i i i 
I I I I 
i i i i 
i l l 
20 

ilill 
.20 

l l l l 

ND Not detected at specified detection limit 

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. 
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Giant Refining Company 
Radian Work Order: SO-04-013 

Analytical Data Summary Page: 3 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 
Sample ID: 

Factor: 
Results in: 

Matrix: 

9004021055 
/GRW-3 
10 /'•;'•/ 
ug/L 
: OTA: 
water 

9004021130 
/GRW-4 
20 
ug/L 
02A 
water 

9004021145 
/GRW-6 
I." :' 
ug/L 
03A 
water 

9004021245:: 
/STRIPPER INFL 
1 . 
ug/L 
04A 
water 

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

Surroqate Recoverv(%) 
1-Bromo-4-fluorobenzene 135 147 Q 93 106 
Control Limits: 40 to 140 

I 
I 
I 
I 

0 Outside control limits 

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

1.17 



1 
I 
1 

Giant Refining Company 
Radian Work Order: SO-04-013 

Analytical Data Summary Page: 4 

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

Sample ID: . 9004021255 9004021430 TRIP BLANK #2 REAGENT BLANK 
/STRIPPER EFFL /GRW- 13 

Factor: 1 1 :X:': ' ."• 1 ' 
Results in: ug/L ug/L ug/L ug/L 

05A 06A 07A 08A 
,'• • Matrix: water water ". water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Bromodichloromethane ND 0.10 ND 0.10 ND l l l l l ND llllll 

' Bromoform ND 0.50 ND 0,50 ND 0.50 ND 0.50 
Bromomethane ND 1.2 ND 1.2 NO 1.2 ND 1.2 
Carbon tetrachloride ND lllll ND 0,12 ND llllll ND 0.12 

j Chlorobenzene ND 0.25 ND 0.25 ND 0.25 ND llllll 
Chloroethane ND 0,52 ND 0.52 ND 0.52 ND 0.52 
2-Chloroethylvinylether ND 0.50 ND 0.50 ND Hill ND i i i i i 
Chloroform ND 0.10 ND 0.10 ND 0.10 ND llllll 
Chloromethane ND 0.30 ND 0.30 ND 0.30 ND 0.30 
Dibromochloromethane ND l l l l ND 0.20 ND 0.20 ND 0.20 
1,2-Dichlorobenzene NO 0.50 ND 0.50 ND llllll ND l l l l l 

i 1,3-Dichlorobenzene ND 0.32 ND 0.32 ND llllll ND l l l l 
1,4-Dichlorobenzene ND 0.24 ND 0.24 ND 0.24 ND 0.24 
1,1-Dichloroethane ND 0.50 ND I l l i ND 0.50 ND 0 50 
1,2-Dichloroethane ND 0.1O 4.5 C 0.10 ND 0.10 ND l l l l l 
1,1-Dichloroethene ND 0.20 ND 0,20 ND 0.20 ND 0,20 
cis-1,2-Dichloroethene ND 0.20 ND 0.20 ND IIIIII ND llllll 
trans-1,2-Dichloroethene ND 0.2O ND 0.20 ND llllll ND llllll 
1,2-Dichloropropane ND 0.10 ND 0.10 ND l i i i l ND llllll 
cis-1,3-Dichloropropene ND 0.20 ND 0.20 ND llllll NO llllll 
trans-1,3-Dichloropropene ND 0.34 ND 0.34 ND llllll ND llllll 
Methylene chloride ND 0.40 ND 0,40 ND l i l l i ND 11111 
1,1,2,2-Tetrachloroethane ND llllll ND 0.15 ND llllll ND l l l l l 
Tetrachloroethene ND 0.10 ND 0.10 ND 0.10 ND l l l l l 
1,1,1-Trichloroethane ND 0.20 ND 0.20 ND 111!! ND i i i i i 
1,1,2-Trichloroethane ND 0.20 ND 0.20 ND a.2o ND l l l l l 
Trichloroethene ND 0.20 ND 0.20 ND 0.20 ND I l i l l 
Trichlorofluoromethane ND llllll ND 0.20 ND llllll ND llllll 
Vinyl chloride ND 0.20 ND 0.20 ND l i l l l ND I I I I I I 

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

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

1 
1 
1 
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Giant Refining Company 

Radian Work:Order: SO-04-013 

Analytical Data Summary Page: 5 

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

Sample ID: 9004021255 9004021430 TRIP BLANK #2 REAGENT BLANK 
/STRIPPER EFFL /GRW-13 

Factor: ;T ; : ' • 1. 1 . 

Results in: ug/L ug/L ug/L ug/L 
05A 06A 07A 08A 

: :Matrix: water water water .: water 

Surrogate Recoverv(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

101 

Result Det. Limit 

104 

Result Det. Limit 

105 

Result Det. Limit 

123 

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

I 

I 
I 
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fr 
Giant Refining Company 
Radian Work Order: SO-04-013 

Analytical Data Summary Page: 6 

Method:Halocarbons by SW801O (1) 

List:Table 3 analyte l i s t 
Sample ID: 

Factor: 
Results in: 

Matrix: 

REAGENT BLANK 

08B 
water 

REAGENT BLANK 

'•li;;.;-; 

ug/L 
08C 
water 

Result Det. Limit Result Det. Lin 
Bromodichloromethane ND 0,10 ND 0.10 
Bromoform ND llllll ND 0.50 
Bromomethane ND 1.2 ND 1.2 
Carbon tetrachloride ND 0,12 ND 0.12 
Chlorobenzene ND l l l l l ! ND 0.25 
Chloroethane ND 0,52 ND 0.52 
2-Chloroethylvinylether ND 0.50 ND 0.50 
Chloroform ND O.10 ND 0.10 
Chloromethane ND 0.30 ND 0.30 
D i bromochIoromethane ND 0,20 ND 0.20 
1,2-Dichlorobenzene ND 0.50 ND 0 50 
1,3-Dichlorobenzene ND 0.32 ND 0.32 
1,4-Dichlorobenzene ND 0.24 ND 0.24 
1,1-Dichloroethane ND 0.50 ND 0.50 
1,2-Dichloroethane ND 0.1O ND 0.10 
1,1-Dichloroethene ND 0.20 ND 0.20 
cis-1,2-Dichloroethene ND 0.2O ND 0 20 
trans-1,2-Dichloroethene ND 0,20 ND 0.20 
1,2-Dichloropropane ND 0.10 ND 0.10 
cis-1,3-Dichloropropene ND 0.20 ND 0.20 
trans-1,3-Dichloropropene ND 0.34 ND 0 34 
Methylene chloride ND 0.40 ND 0.40 
1,1,2,2-Tetrachloroethane ND 0.15 ND 0 15 
Tetrachloroethene ND Q.10 ND 0 iO 
1,1,1-Trichloroethane ND l l l l l ND 0 20 
1,1,2-Trichloroethane ND 0.20 ND 0.20 
Trichloroethene ND llllll ND 0 20 
Trichlorofluoromethane ND 0.20 ND 0.20 
Vinyl chloride ND 0 20 ND 0 20 

I 

0 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to: Appendix A in this report. 
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1 
Analytical Data Summary Page: 7 

Giant Refining Company 
Radian Work Order: SO-04-013 

i 
i 

! 

1 
0 
0 
0 
V 
1 
IB 
0 
I 
I 

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

Sample ID: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

:• 1 
ug/L 
08B 
water 

REAGENT BLANK 

1 

ug/L 
08C 
water 

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

Result Det. Limit 

134 

Result Det. Limit 

106 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Giant Refining Company 
Radian Work Order: SO-04-013 

Analytical Data Summary Page: 8 

Method:Aromatics by SW8020 (1) 
List.Complete analyte l i s t 

Sample ID: 9004021055 9004021130 9004021145 9004021245 
/GRW-3 /GRW-4 /GRW-6 /STRIPPER I NFL 

Factor: 10 20 1 
• • Results in: ug/L ug/L ug/L ug/L 

01B 02B 03C 04C 

>'-•-• Matrix: water water water water 

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

Benzene 280 C 2.0 440 C 4.0 16 C Wi l 23 C l l i i l i 
Chlorobenzene ND 2.0 ND 4.0 ND 0.20 ND 0,20 
1,2-Dichlorobenzene ND llllll ND 8.0 ND llllll ND l l l l l ; 
1,3-Dichlorobenzene ND 4.0 ND a,o ND 0.40 ND 0.4Q 

I 1,4-Dichlorobenzene ND 3.0 ND 6.0 ND 0.30 ND 0 30 
Ethylbenzene 98 C 2.0 65 C 4.0 ND 0.20 0.90 ca 0.20 

I Toluene ND 2.0 ND 4.0 0.65 ca 0.20 ND l l i i l i 
f Xylenes (total) 33 C 2.0 ND 4.0 3.4 C 0,20 7.1 C 0 20 
I 

Surroqate Recovery(%) 
1 1-Bromo-4-fluorobenzene 91 104 69 84 

I Control Limits: 40 to 140 

1 

i 
0 
0 
0 
0 
0 
A 
1 
I 

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

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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I Giant Refining Company Radian Work Order: SO-04-013 

Analytical Data Summary Page: 9 

Method:Aromatics by SW8020 (1) 

List:Complete analyte l i s t 
Sample ID: 

Factor: 
Results in: 

Matrix: 

9004021255 
/STRIPPER EFFL 
•I " ; 

ug/L 
05C 
water 

9004021430 
/GRW-13 
1 

ug/L 
06C 
water 

TRIP BLANK #2 

1 

ug/L 
07A 
water 

REAGENT BLANK 

1 

ug/L 
09A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Benzene ND 0.20 ND 0.20 ND l l l l l ND lliili 
Chlorobenzene ND 0.20 ND 0.20 ND 0.20 ND llllll 
1,2-Dichlorobenzene ND 0.40 ND 0.40 ND 0.40 ND 0.40 

1 1,3-Dichlorobenzene ND 0.40 ND 0,40 ND llllll ND 0 40 
I 1,4-Dichlorobenzene ND 0.30 ND 0.30 ND 0.30 ND llllll 

Ethylbenzene ND 0,20 ND 0,20 ND 0.2O ND l l l l l 
j Toluene ND 0.2O ND 0.20 ND llllll ND lliili 
I Xylenes (total) ND 0.20 ND 0,20 ND 0,20 ND 0 20 

Surrogate Recovery(%) 

I 1-Bromo-4-fluorobenzene 92 89 89 101 
| Control Limits: 40 to 140 

f 
I 
I 
I 
I 
3 
D 

ND Not detected at specified detection limit 

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

1.23 



I 
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Giant Refining Company 
Radian Work Order: SO-04-013 

Analytical Data Summary Page: 10 

I Method:Aromatics by SW8020 (1) 
1 List:Complete analyte l i s t 

'•; Sample ID: ; REAGENT BLANK REAGENT BLANK 

I . • •• Factor: - 1 1 
Results in: ug/L ug/L 

09B 09C 
| Matrix: water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
[ Benzene ND l l l l l ND 0.20 
T Chlorobenzene ND 0.20 ND 0.20 
1 1,2-Dichlorobenzene ND 0.40 ND 0.40 
| 1,3-Dichlorobenzene ND 0.4O ND 0,40 
1 1,4-Dichlorobenzene ND 0.30 ND 0.30 

Ethylbenzene ND 0.20 ND 0.20 
j Toluene ND 0.20 ND 0.20 
1 Xylenes (total) ND 0.20 ND 0,20 

J Surroqate Recoverv(%) 
1 1-Bromo-4-fluorobenzene 100 102 
* Control Limits: 40 to 140 

r 

o 
D 
I 
I 
1 
1 

NO Not detected at specified detection limit 

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

fr 
Giant Refining Company 
Radian Work Order: SO-04-013 

Sample History Page:11 

Sample Identifications and Dates 

jj Sample ID 9004021055 9004021130 9004021145 9004021245 9004021255 9004021430 
/GRW-3 /GRW-4 /GRW-6 /STRIPPER INFL /STRIPPER EFFL /GRW-13 

1 Date Sampled 04/02/90 04/02/90 04/02/90 04/02/90 04/02/90 04/02/90 
: Date Received 04/03/90 04/03/90 04/03/90 04/03/90 04/03/90 04/03/90 

ll Matrix water water water water water water 
01 02 03 04 05 : 06 

Halocarbons by SW8010 
• Prepared 
I I Analyzed 04/06/90 04/08/90 04/05/90 04/05/90 04/05/90 04/05/90 
T Analyst MG MG MG MG MG MG 
\ File ID DB04065 DB04084 DB040512 DB040513 DB040514 DB040515 
U Blank ID QB04061 QB04081 QB04051 QB04051 QB04051 QB04051 
• Instrument B B B B B B 

Report as received received received received received received 
•Aromatics by SW8020 
I I Prepared 

T Analyzed 04/06/90 04/08/90 04/05/90 04/05/90 04/05/90 04/05/90 
I Analyst MG MG MG MG MG MG 

l l File ID EB04065 EB04084 EB040512 EB040513 EB040514 EB040515 
• Blank ID RB04061 RB04081 RB04051 RB04051 RB04051 RB04051 

Instrument B B B B B B 
I) Report as 

I 
received received received received received received 

1 
e 
i 
i 
i 
i 
i 
0 
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1 
Giant Refining Company 
Rad ian Work Order: SO-04-013 

Sample History Page:12 

Sample Identifications and Dates 

I Sample ID TRIP BLANK #2 REAGENT BLANK REAGENT BLANK 

1 Date Sampled 04/02/90 
P Date Received 04/03/90 04/03/90 04/03/90 

Matrix: water water water 
07 08 09 

THalocarbons by SW8010 
L Prepared 
1 Analyzed 04/05/90 04/05/90 
j Analyst MG MG 
I File ID DB040516 QB04051 
1 Blank ID QB04051 
1 Instrument B B 

Report as received received 
walocarbons by SW8010 
I Prepared 
I Analyzed 04/08/90 
1 Analyst MG 
1 File ID QB04081 
1 Blank ID 

Instrument B 
ft Report as received 
halocarbons by SW8010 

Prepared 
Analyzed 04/06/90 

II Analyst MG 
' File ID QB04061 

Blank ID 
fl Instrument B 
I Report as received 
|Aromatics by SW8020 
1 Prepared 
1 Analyzed 04/05/90 04/05/90 
" Analyst MG MG 

File ID EB040516 RB04051 
I Blank ID R804051 
I Instrument B B 

Report as received received 
jUromatics by SW8020 
1 Prepared 

T Analyzed 04/06/90 
| Analyst MG 
I File ID RB04061 
I Blank ID 

Instrument B 
h Report as received 

1 
1.26 



1 
Giant Refining Company 
Radian Work Order: SO-04-013 

Sample History Page:13 

Sample Identifications and Dates 

jl : Sample ID TRIP BLANK #2 REAGENT BLANK REAGENT BLANK 

1 Date Sampled 04/02/90 
W Date Received 04/03/90 04/03/90 04/03/90 

Matrix .. water • 
07 08 09 ' 

TAromatics by SW8020 
1 Prepared 
1 Analyzed 04/08/90 
T Analyst MG 

1 File ID RB04081 
1 Blank ID 
• Instrument B 

Report as received 

1 
I 
1 
0 
I 
1 
1 
1 
1 
1 
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I __==== 
H Appendix A 

I Comments, Notes and Definitions 

. _ _ 

0 
0 
1 
1 
B 
I 
I 
B 
1 
1 
1 
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Report Comments and Narrative Page: A-2 

Giant Ref ining Company 
Radian Work Order: SO-04-013 

General Comments 
SAHPLE 9004021130 SURROGATE RECOVERY OUT OF QC LIMITS DUE TO 
MATRIX INTERFERENCES. 

1.29 



Notes and Definitions Page: A-3 

Giant Refining Company 
Radian Work Order: SO-04-013 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 

EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 

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

Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

Q ALL METHODS EXCEPT CLP 
This quality control standard is outside method or laboratory spec
ified control limits. 
EXPLANATION 

This flag is applied to matrix spike, analytical QC spike, and 
surrogate recoveries; and to RPDCrelative percent difference) 
values for duplicate analyses and matrix spike/matrix spike 
duplicate result. 
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Notes and Definitions Page: A-4 

Giant Refining Company 
Radian Work Order: SO-04-013 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 l i t e r of water will result in a factor of 100. 

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

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

the analytical summary. 

Units - ug/L micrograms per l i t e r (parts per b i l l ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per bi11 ion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per l i t e r (parts per mi I lion);Iiquids/water 

mg/kg milligrams per kilogram (parts per million);soils/solids 
% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 
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Radian Work Order SO-05-045 

Analytical Report 
05/06/90 

Giant Refining Company 

Giant Refining Company 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification REFINERY 
Purchase Order Number RFE-9003-39 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: WLBROWN 

Certified by: ^_ 

Previously Reported on 04/19/90. 
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e 
Giant Refining Company 
Radian Work Order: SO-05-045 

Analytical Data Summary Page: 2 

1 Method:Halocarbons by SU8010 ( 1 ) 

L i s t : T a b l e 3 ana l y t e l i s t 

Sample ID : : 9004041025 9004041120 TRIP BLANK REAGENT BLANK 

/GBR-33 /GBR- 31 

: .•Factor:: 1 1 1 1 

| Resul ts i n : ug/L ug/L ug/L ug/L 

01A 02A 06A 07A 

i M a t r i x : . water water water water 

i 
Resul t Det . L i m i t Resul t Det . L i m i t Resul t Det . L i m i t Resul t Det . L imi t 

Bromodichloromethane ND l l l l l l ND l l l l l ND l i i i l ND g I 1 ! ! 
I Bromoform ND 0.50 ND i l i l ND olsbll ND 0 50:11 

Bromomethane ND l l l l l ND I I I I I ND l | : 2 | : | - ND r 2 

I Carbon t e t r a c h l o r i d e ND l l l l l l ND i l l i ND I-Pll ND 0 i l l ; 
Chlorobenzene NO l l l l l l ND l l l l l l ND i l i l l ND 0 111: 
Chloroethane ND l l l l l l ND i i i i i ND 0;;5p| ND 0 52 

2 - C h l o r o e t h y l v i n y l e t h e r ND l l l l l ND I H I ND •|:. 5P . ;| ND 0 s i l l 
Chloroform ND l l l l l l ND I I I I I I ND olloil ND 0 i l i l 

' Chloromethane ND l l l l l l ND l l l l l l ND llSffH ND 9 •3011 
Dibromochloromethane ND §§11 ND l l i i l i ND °s26:||; ND 0 2 111 

I 1,2-Dichlorobenzene ND l l l l l l ND i l l i ND I I S ND 0 111 
1,3-Dichlorobenzene ND 0.32 ND 0.32 ND ! | 3 | i ND a l l l l 
1,4-DichIorobenzene ND l l l l l l ND 0.24 ND i i i i i ND 0 Ml! 
1,1-D ich lo roethane 1.3 ca 0.50 ND i l l i l ND l l l l l l ND a I l i l 
1,2-D ich lo roethane 0.21 ca 0.10 1.0 C i l i l l ND i i i i ND 0 lllll 
1,1-D ich lo roethene ND l l l l l l ND l l l l l ND l l l l l l ND 1 :H1 
c i s - 1 , 2 - D i c h l o r o e t h e n e 12 C l l l l l 6.2 C l i i i l ND l l l l l ! ND 1 I l l i 
t r a n s - 1 , 2 - D i c h l o r o e t h e n e ND i i i i ND i l l ! ND I l l l i ND 0; a l l ! 
1,2-Dich loropropane ND i i i i i i ND l l l l l ND l l l l l l ND 0 •idi:; I 
c i s - 1 , 3 - D i c h l o r o p r o p e n e ND 0.20 ND l l l l l l ND §•111! NO 1 Mil 
t r ans -1 ,3 -D i ch lo rop ropene ND 0.34 ND i i i i i ND I l l i l ND o; nW 
Methylene c h l o r i d e ND m i l ND i i i i i ND 0.40 ND o: Api : 
1 ,1 ,2 ,2 -Te t rach lo roe thane NO I I I I I ND I I I I I I NO Ql#l-:' ND 0 1'3ll 
Tet rach lo roe thene 2.5 C I I I I I 0.64 C l i i i l ND Oflip! ND 0 :io;l: 
1 ,1 ,1 -T r i ch lo roe thane 0.24 ca iiiiiii ND i i i i i i ND 0.20 ND 0 20 

1 ,1 ,2 -T r i ch l o roe thane ND §§ ! ! ND I I I I I I NO 0 ; i 2 0 | ND a; 20 ! 

T r i ch lo roe thene 1.1 C mil 0.86 ca i l i l ND 3.2C ND 0 20:1 
Tr i ch lo ro f l uo rome thane ND I I I I I I ND i l l l i ND 0.20 ND 0; '20 j 
V i n y l c h l o r i d e ND l l l l l : ND l l i i l i ND 0j |20: | : ND 0 20:1 , 

1 

! 

ND Not de tec ted a t s p e c i f i e d d e t e c t i o n l i m i t C Conf i rmed on second column or by GC/MS 1 
i 

3 Es t . r e s u l t less t ha t 5 t imes d e t e c t i o n . imi t I 

(1 ) For a: d e t a i l e d d e s c r i p t i o n of f l a g s and t e c h n i c a l terms i n t h i s repo r t r e f e r t o Appendix A i n t h i s r e p o r t . 

n 
i 
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1 
G i ant Ref in i ng Company 
Radian Work Order: SO-05-045 

Analytical Data Summary Page: 3 

Method:Halocarbons by SW8010 (1) 

List:Table 3 analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9004041025 
/GBR-33 
1 
ug/L 
01A 
water 

9004041120 
/GBR-31 
1 

ug/L 
02A 
water 

TRIP BLANK 

1 

ug/L 
06A 
water 

REAGENT BLANK 

1 

ug/L 
07A 
water 

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

Surroqate Recoverv(%) 
1-Bromo-4-fluorobenzene 128 117 125 132 
Control Limits: 40 to 140 

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

I 
I 
I 
I 
1 
1 
0 
B 
I 
1 
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I 
I Giant Refining Company 

Radian Work Order: SO-05-045 

Analytical Data Summary Page: 4 

Method:Halocarbons by SW8010 (1) 
List:Table 3 analyte Iist 

Sample ID: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
07B 
water 

I 
1 

1 

Bromodichloromethane ND 0.10 
Bromoform NO 0,50 
Bromomethane ND 1 2 
Carbon tetrachloride ND 0 12 
Chlorobenzene ND 0 25 
Chloroethane ND 0.52 
2-Chloroethylvinylether ND 0.50 
Chloroform ND 0.10 
Chloromethane ND 0.30 
D i bromochIoromethane ND 0.20 
1,2-Dichlorobenzene ND 0.50 
1,3-Dichlorobenzene ND -D.32 
1,4-Dichlorobenzene ND 0.24 
1,1-0ichIoroethane ND 0.50 
1,2-Dichloroethane ND 0.10 
1,1-Dichloroethene ND 0.20 
cis-1,2-D ichloroethene ND 0.20 
trans-1,2-Dichloroethene ND 0.20 
1,2-Dichloropropane ND 0.10 
cis-1,3-Dichloropropene ND 3 20 
trans-1,3-D i chIoropropene ND 0 3-
Methylene chloride ND 0 40 
1,1,2,2-Tetrachloroethane ND 0 15 
Tetrachloroethene ND 0.1O 
1,1,1-Trichloroethane ND 3 20 
1,1,2-Trichloroethane ND 0.2O 
Trichloroethene ND 0.20 
Trichlorofluoromethane ND 0.20 
Vinyl chloride ND 0 20 

Result Det. Limit 

ND Not detected at specified detection limit 

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

1 
1 
1 
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Analytical Data Summary Page: 5 

Giant Refining Company 

Radian Work Order: SO-05-045 

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

Sample ID: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
07B 
water 

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

119 

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

I 
0 

ft 
I 
I 
I 
I 
i 
i 
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Giant Refining:Company 
Radian Work Order: SO-05-045 

Analytical Data Summary Page: 6 

Method:Aromatics by SW8020 (1) 

L i st:CompIete ana Iyte l i s t 
Sample ID: 

Factor:. 

Results; in: : 

Matrix: 

9004041025 
/GBR-33 
1 

ug/L 
ore 
water 

9004041120 
/GBR-31 
1 

ug/L 
02C 
water 

TRIP BLANK 

1 

ug/L 
06A 
water 

REAGENT BLANK 

1 

ug/L 
08A 
water 

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

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

98 

Oet . L i m i t 

llllll 
llllll; 
llllll 
llllll 
l l l l l 
lllll 
0.20 
0.20 

Result Det. Limit 

0.98 ca i i i i i i 
ND 
ND 
ND 
ND 
ND 
ND 
6.0 C 

0 20 
0.40 
0 40 
0.3O 
0.20 
0.20 
0.20 

29 Q 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

100 

Det L i m i t 

i i i i i 
lllll!; 
|!|||!; 
lislll 
i l l i 
li?!!! 
l l l l l 
liiasi; -

Resul t 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

101 

Det . L i m i t 

I i i i 
0 . 2 0 : | 

i l l - ! 
oi l l i 
i l l ! 
I l i l 
o.illi 
o.zoi 

ND Not detected at specified detection limit 

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

Q Outside control limits 

1 
I 
I 
i 
I 
I 
1 
fl 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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I 
Giant Refining: Company 
Radian work Order: SO-05-045 

Analytical Data Summary Page: 7 

Method:Aromatics by SW8020 (1) 
List:Complete analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

REAGENT BLANK 

1 

ug/L 
08B 
water 

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

| Benzene ND imii 
Chlorobenzene ND I I I I I 
1,2-Dichlorobenzene ND I I I I I I 
1,3-Dichlorobenzene ND I I I I I I 
1,4-Dichlorobenzene ND I I I I I 
Ethylbenzene ND 0.20 
Toluene ND llllll , Xylenes (total) ND i l l s 

> 
Surroqate Recovery(%) 
1-Bromo-4-ftuorobenzene 98 

Control Limits: 40 to 140 

1 
I 
fl 
I 
fl 
fl 
fl 
1 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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I 
i Giant: Refining Go 

Radian Work Order 
mpany 
: SO-05-045 

Sample History Page:8 

1 

r 

Sample ID 

Date Sampled 
Date Received; 
Matrix 

Sample Identifications and Dates 

TRIP BLANK 9004041025 
/GBR-33 

04/04/90 
04/05/90 
water 

01 

9004041120 
/GBR-31 
04/04/90 
04/05/90 
water 
02 

REAGENT BLANK REAGENT BLANK 

04/05/90 
water 
06 

04/05/90 
water 
07 

04/05/90 
water 
08 

lalocarbons by SW8010 
Prepared « Analyzed 
Analyst 
File ID 
Blank ID 

I F Instrument 
*P Report as 

IHalocarbons by SW8010 
i l l Prepared 
U| Analyzed 

Analyst 
File ID 
Blank ID 
Instrument 
Report as 

|romatics by SW8020 

Prepared 
Analyzed 

grn̂  Analyst 
IT File ID 
T Blank ID 
L Instrument 

I I Report as 
ttromatics by SW8020 

Prepared 
H Analyzed 
I I Analyst 

File ID 

I
Blank ID 
Instrument 

. ' Report as 

I 
i 
I 
I 

04/07/90 
MG 
DB040710 
QB04071 
B 
received 

04/07/90 
MG 
EB040710 
RB04071 
B 
received 

04/10/90 
MG 
DB04105 
QB04101 
B 
received 

04/10/90 
MG 
EB04105 
RB04101 
B 
received 

04/07/90 
MG 
DB04079 
QB04071 
B 
received 

04/07/90 
MG 
EB04079 
RB04071 
B 

received 

1.39 

04/07/90 
MG 

QB04071 

B 

received 

04/10/90 
MG 

QB04101 

B 

received 

04/07/90 
MG 

RB04071 

8 

recei ved 

04/10/90 
MG 
RB04101 

received 





Report Comments and Narrative Page: A-2 

Giant Refining Company 
Radian Work Order: SO-05-045 

General Comments 
Sample 9004041120 had low surrogate recovery due to matrix 
interference with the internal standard. 
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Notes and Definitions Page: A-3 

Giant Refining:Company 
Radian Work Order: SO-05-045 

3 ALL METHODS EXCEPT CLP 
The results which are less than five times the method specified 
detection limit. 
EXPLANATION 
Uncertainty of the analysis will increase as the method detection 
limit is approached. These results should be considered approximate. 

C ORGANIC CLP 
pesticides require that single component results > 10ng/uL in the 
final extract be confirmed by GC/MS. 
OTHER ORGANIC METHODS 

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

Most methods of analysis by gas chromatography recommend reanalysis on 
a second column of dissimilar phase to resolve compounds of interest 
from interferences that may occur and for analyte confirmation. 

ND ALL METHODS EXCEPT CLP 
This flag is used to denote analytes which are not detected at or 
above the specified detection limit. 
EXPLANATION 
The value to the right of the < symbol is the method specified 
detection limit for the analyte. 

0 ALL METHODS EXCEPT CLP 
This quality control standard is outside method or laboratory spec
ified control limits. 
EXPLANATION 

This flag is applied to matrix spike, analytical QC spike, and 
surrogate recoveries; and to RPD(relative percent difference) 
values for duplicate analyses and matrix spike/matrix spike 
duplicate result. 
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Notes and Definitions Page: A-4 

Giant Refining Company 
Radian Work Order: S0-05-045 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 l i t e r of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per l i t e r (parts per biUion);Iiquids/water 
ug/kg: micrograms per kilogram (parts per billion); soils/solids 
ug/M3: micrograms per cubic meter; air samples 
mg/L milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 
mg/kg milligrams per kilogram (parts per mi 11ion);soiIs/sol ids 
% percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 
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Radian Work Order 90-04-031 

Analytical Report 
05/03/90 

Giant Refining Co. 

Giant Refining Co. 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
8501 Mo-Pac Boulevard 
P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: WLBROWN 

Certified by: 
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Analytical Data Summary Page: 2 

Giant Refining Co. 
Radian Work Order: 90-04-031 

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

Sample ID: 9004021055 9004021130 9004021145 9004021245 

GRW-3 GRW -4 GRW-6 STRIP INFLUE 

Factor: 9.4 0.94 4.7 4.8 

Results fn: ug/L ug/L ug/L ug/L 

01A 02A 03A 04A 

Matrix: water water water water 

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

Acenaphthalene ND 22 ND 2.3 ND 11 ND l l l l l 
Acenaphthene ND Vf ND 1.8 ND 8.5 ND 8,6 
Anthracene ND 6.2 ND 0.66 ND 3.1 ND 3.2 

Benzo(a)anthracene ND 0.12 ND 0.013 ND 0.061 ND llllll 
Benzo(a)pyrene ND 0.22 ND 0.023 ND 0.11 ND 0.11 

Benzo(b)fluoranthene ND 0.17 ND 0.018 ND 0.085 ND llllll 
Benzo<g,h,i Jperylene ND 0.71 ND 0.076 ND 0.36 ND 0.36 

Benzo(k)fIuoranthene ND 0.16 ND 0,01? ND 0,080 ND llllll 
Chrysene ND 0.12 ND 0.013 ND Q.061 ND llllll 
Dibenzo(a,h)anthracene ND 0.28 ND 0.030 ND 0.14 ND llllll 
Fluoranthene ND 2.0 ND 0.21 ND 0.99 ND l l l l l 
Fluorene 6.7 * 2.0 ND 0,21 2.8 * 0.99 2.2 * Hill 
Indeno(1,2,3-cd)pyrene ND 0.40 ND 0.043 ND 0.20 ND 0.21 
Naphthalene ND Vt ND i.a ND 8.5 ND 8,6 
Phenanthrene 7.3 * 6.0 ND 0.64 NO 3.0 3.3 * 3.1 

Pyrene ND 2.5 ND 0.27 ND 1.3 ND 1,3 

Surrogate Recoverv(%) 
Terphenyl-d14 221 Q 4 Q 89 87 

Control Limits: 24 to 146 

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

Q Outside control limits 

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

A 
I 
§ 
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Giant Refining Co. 
Radian Work Order: 90-04-031 

Analytical Data Summary Page: 3 

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

Sample ID: 9004021255 9004021215 REAGENT BLANK 
STRIP EFFLUE GRU -13 

Factor: 4.7 0.94 
Results in: ug/L ug/L ug/L 

05A 06A 07A 
Matrix: water water water 

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

Acenaphthalene ND 11 ND 2.2 ND 2.3 
Acenaphthene ND lllll ND 1.7 ND 1.8 
Anthracene ND 3.1 ND 0.62 ND 0.66 
Benzo(a)anth racene ND 0.061 ND 0,012 ND 0.013 
Benzo(a)pyrene ND 0.11 ND 0.022 ND 0.023 
Benzo(b)fIuoranthene ND 0.085 ND 0.017 ND 0.018 
Benzo(g,h,i)peryIene ND a.36 ND 0.071 ND 0.076 
Benzo(k)fluoranthene ND 0.080 ND 0,016 ND 0.017 
Chrysene ND 0.061 ND 0.012 ND 0.013 
D ibenzo(a,h)anth racene ND 0,14 ND 0.028 ND 0.030 
Fluoranthene ND 0.99 ND 0.20 ND 0.21 
Fluorene ND 0.9* ND 0,20 ND 0.21 
Indeno(1,2,3-cd)pyrene ND 0.20 ND 0.040 ND 0.043 
Naphthalene ND 8,5 ND 1.7 ND 1.8 
Phenanthrene ND 3.0 ND 0.60 ND 0.64 
Pyrene ND 1.3 ND 0,25 ND 0.27 

Surrogate Recoverv(%) 
Terphenyl-d14 86 54 62 
Control Limits: 24 to 146 

NO Not detected at specified detection limit 

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

1 
fl 

fl 

fl 
fl 
fl 
fl 
II 
I 
a 
l 
v 

1.46 



1 
I 

I 
1 

Giant Refining Co. 
Radian Work Order: 90-04-031 

Analytical Data Sunmary Page: 4 

Method:SW8310 PAHs by HPLC (1) 
List:Matrix Spike Analyte List 

Sample ID: ' RECOVERY CHECK RECOVERY CHEC-
K DUP 

Factor: 
Results in: X X 

08A 09A 
Matrix: water water 

Result Det. Limit Result Det. Limit 
Acenaphthalene 77 80 
Acenaphthene 82 78 
Anthracene 98 95 
Benzo(k)fluoranthene 98 95 
Dibenzo(a,h)anthracene 100 97 
Fluorene 98 94 
Naphthalene 138 • 140 
Phenanthrene 117 118 

Surrogate Recoverv(%) 
Terphenyl-d14 87 86 
Control Limits: 24 to 146 

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

f 
fl 

v 
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Giant Refining Co. 

Radian Work Order: 90-04-031 

Sample ID 

Date Sampled 
Date Received 
Matrix 

]SW8310 PAHs by HPLC 

Prepared 
Analyzed 
Analyst 
File ID 
Blank ID 
Instrument 
Report as 

Sample History Page:5 

Sample Identifications and Dates 

9004021055 9004021130 9004021145 9004021245 9004021255 9004021215 
GRW-3 GRW-4 GRW-6 STRIP INFLUE STRIP EFFLUE GRW-13 

04/02/90 04/02/90 04/02/90 04/02/90 04/02/90 04/02/90 
04/04/90 04/04/90 04/04/90 04/04/90 04/04/90 04/04/90 
water water water water water water 

0 1 0 2 03 04 05 06 

04/05/90 
05/01/90 
TLS 
658 & 371 
628 & 340 
HPLC 2 
received 

04/05/90 
05/01/90 
TLS 
655 & 368 
628 & 340 
HPLC 2 
received 

04/05/90 
05/01/90 
TLS 

660 & 373 
628 & 340 
HPLC 2 
received 

04/05/90 
05/01/90 
TLS 
661 & 374 
628 & 340 
HPLC 2 
received 

04/05/90 
05/01/90 
TLS 

662 & 375 
628 & 340 
HPLC 2 
received 

04/05/90 
05/01/90 
TLS 
664 & 377 
628 & 340 
HPLC 2 
received 

I 
! 

i 
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Giant Refining Co. 
Radian Work Order: 90-04-031 

Sample History Page:6 

i msm Sample Identifications and Dates 

1 Sample ID REAGENT BLANK RECOVERY CHECK RECOVERY CHEC-

1 K DUP 
1 Date Sampled 
P Date Received 04/04/90 04/04/90 04/04/90 

Matrix water water water 
07 08 

|SW8310 PAHs by HPLC 
1 Prepared 04/05/90 
1 Analyzed 05/01/90 
f Analyst TLS 

1 File ID 628 & 340 
1 Blank ID 628 & 340 
| Instrument HPLC 2 

Report as received 
lsW8310 PAHs by HPLC 
[ Prepared 04/05/90 04/05/90 
* Analyzed 05/02/90 05/01/90 

Analyst TLS TLS 
[ File ID 674 & 4 652 & 365 
1 Blank ID 628 & 340 628 & 340 

Instrument HPLC 2 HPLC 2 
L Report as received received 

1 
I 
fl 
II 
A 
fl 
fl 
1 
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C O R P O R A T I O N Notes and Def in i t ions Page: A-2 

Giant Refining Co. 
Radian Work Order: 90-04-031 

ND This flag (or < ) is used to denote analytes which are not detected 
at or above the specified detection limit. The value to the right of 
the < symbol is the method specified detection limit for the sample. 

Q This quality control standard is outside method or laboratory spec
ified control limits. This flag is applied to matrix spike, analy
tical QC spike, and surrogate recoveries; and to RPD(relative percent 
difference) values for duplicate analyses and matrix spike/matrix 
spike duplicate result. 

* The asterisk(*) is used to flag results which are less than five times 
the method specified detection limit. Studies have shown that the 
uncertainty of the analysis will increase exponentially as the method 
detection limit is approached. These results should be considered 
approximate. 
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C O R P O R A T I O N Motes and Def in i t ions Page: A-3 

Giant Refining Co. 
Radian Work Order: 90-04-031 

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 wi l l perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 l i t e r of water will result in a factor of 100. 

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

waste. 

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

the analytical summary. 

Units - ug/L micrograms per titer (parts per b i l l ion);Iiquids/water 

ug/kg micrograms per kilogram (parts per bi l l i o n ) ; soils/solids 
ug/M3 micrograms per cubic meter; air samples 

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

mg/kg milligrams per kilogram (parts per million);soils/solids 

% percent; usually used:for percent recovery of QC standards 

uS/cm conductance unit; microsiemans/centimeter 

mt/hr mi l l i l i t e r s per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 

CU color unit; equal to 1 mg/L of chloroplatinate salt 
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Radian Work Order 90-04-043 

Analytical Report 
05/03/90 

Giant Refining Co. 

Giant Refining Co. 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery 
Purchase Order Number RFE-9834 

Contents: 

1 Analytical Data Summary 
2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
8501 Mo-Pac Boulevard 
P. 0. Box 201088 

Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: WLBROWN 

Certified by: 
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Giant Refining Co. 
Radian Work Order: 90-04-043 

Analytical Data Summary Page: 2 

If 
1 

Hethod: SW8310 PAHs by HPLC (1) 

List:8310 Hethod analytes 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9004031005 
GBR-17 

0.94 
ug/L 
01A 
water 

9004031109 
GBR-30 

9.6 
ug/L 
02A 
water 

9004031150 
GBR-240 

4.7 
ug/L 
03A 
water 

9004031359 
GBR-15 

0.94 
ug/L 
04A 
water 

1 
1 
1 
1 
I 
1 

Acenaphthalene 
Acenaphthene 
Anthracene 
Benzo(a Janth racene 
Benzo(a)pyrene 
Benzo(b)fIuoranthene 
Benzo(g,h,i)peryIene 
Benzo(k)fluoranthene 
Chrysene 
Di benzo(a,h)anth racene 
Fluoranthene 
Fluorene 
IndenoO ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 

Pyrene 

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

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

54 

Det. Limit 
2.2 
1,7 
0.62 
0.012 
0.022 
0.017 
0.071 
0.01A 
0.012 
0,023 
0.20 
0.20 
0.040 
1,7 
0.60 
0.25 

Result 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
2.8 * 

ND 
ND 
ND 
ND 

234 Q 

Det. Limit 
22 
17 
6.3 
0,12 
0.22 
0.17 
0.73 
0,16 
0.12 

0.29 

2.0 

_ 2-0 
0.41 
1? 
6.1 
2,6 

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

2.0 * 

ND 
ND 
ND 
ND 

69 

Det. Limit 
11 
8.5 
3.1 

0,061 
Q.11 
0.085 
0.36 
0,080 
0.061 
0.14 
0.99 
0.99 

0.20 

8.5 
3.0 
1,3 

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

0.35 * 

ND 
ND 
ND 
ND 

72 

Det. Limit 
2.2 
1.7 
0.62 
0.012 
0.022 
0.017 
0.071 
0.016 
0.012 
0,028 
0.20 

_ 0,20 
0.040 
1,7 
0.60 
0.25 

i 
i 
i 

i 
i 

NO Not detected at specified detection limit 
Q Outside control limits 

* Est. result less than 5 times detection limit 

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

Radian Work Order: 90-04-043 

Analytical Data Summary Page: 3 

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

Sample ID: REAGENT BLANK 

I Factor: 1 
' Results in: ug/L 

05A 
Matrix: water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthalene ND 2.3 
Acenaphthene ND 1,8 
Anthracene ND 0.66 
Benzo(a)anthracene ND 0.013 
Benzo(a)pyrene ND 0.023 
Benzo(b)fluoranthene ND 0,01a 
Benzo(g,h,i)peryIene ND QJJ76 
Benzo(k)fIuoranthene ND 0.017 
Chrysene ND 0.013 
D i benzo(a,h)anth racene ND 0.030 
Fluoranthene ND Q.21 
Fluorene ND 0.21 
Indeno(1,2,3-cd)pyrene ND 0.043 
Naphthalene ND 1.8 
Phenanthrene ND 0.64 
Pyrene ND 0.27 

Surroaate Recoverv(%) 
Terphenyl-d14 62 
Control Limits: 24 to 146 

ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Giant Refining Co. 
Radian Work Order: 90-04-043 

Sample History Page:4 

Sample Identifications and Dates 

f Sample ID 9004031005 9004031109 9004031150 9004031359 REAGENT BLANK 
GBR-17 GBR-30 GBR-24D GBR-15 

1 Oate Sampled 04/03/90 04/03/90 04/03/90 04/03/90 
I Date Received 04/05/90 04/05/90 04/05/90 04/05/90 04/05/90 

l i l t s water water water water i'wafers!?!^ 
01 02 03 04 

|SW8310 PAHs by HPLC 
J Prepared 04/05/90 04/05/90 04/05/90 04/05/90 04/05/90 

1 Analyzed 05/01/90 05/01/90 05/01/90 05/01/90 05/01/90 
' Analyst TLS TLS TLS TLS TLS 

File ID 665 & 378 667 & 380 668 & 381 669 & 382 628 & 340 
i Blank ID 628 & 340 628 & 340 628 & 340 628 & 340 628 & 340 
1 Instrument HPLC 2 HPLC 2 HPLC 2 HPLC 2 HPLC 2 
1 Report as received received received received received 

0 
fl 
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C O R P O R A T I O N Notes and Def in i t ions Page.: A-2 

Giant Refining Co. 
Radian Work Order: 90-04-043 

MO This flag (or < ) is used to denote analytes which are not detected 
at or above the specified detection limit. The value to the right of 
the < symbol is the method specified detection limit for the sample. 

Q This quality control standard is outside method or laboratory spec
ified control limits. This flag is applied to matrix spike, analy
tical QC spike, and surrogate recoveries; and to RPD(relative percent 
difference) values for duplicate analyses and matrix spike/matrix 
spike duplicate result. 

* The asterisk(*) is used to flag results which are less than five times 
the method specified detection limit. Studies have shown that the 
uncertainty of the analysis will increase exponentially as the method 
detection limit is approached. These results should be considered 
approximate. 

1.58 



Notes and Definitions Page: A-3 

Giant Refining Co. 
Radian Work Order: 90-04-043 

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 QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per l i t e r (parts per b i l l ion);Iiquids/water 
ug/kg micrograms per kilogram (parts per bi l l i o n ) ; soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 
mg/kg mi 11igrams per kilogram (parts per mi 11 ion);soiIs/sol ids 
X percent; usually used for percent recovery of QC standards 
uS/cm conductance unit; microsiemans/centimeter 
mL/hr mi l l i l i t e r s per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 

1.59 
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Inter-mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
XD 

SITE 
LAB NO 

Giant R e f i n e r y 
GBR-30 
GBR 
F4089 

DATE REPORTED: 04/17/90 

DATE RECEIVED: 
DATE COLLECTED: 

04/03/90 
04/03/90 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m , 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o , 

Bic a r b o n a t e as HC03. 
Carbonate as C03 , 
C h l o r i d e , 
S u l f a t e , 
Calcium. 
Magnesium , 
Potassium 
Sodium , 
Major Cations , 
Major Anions , 
Cation/Anion D i f f e r e n c e , 

mg/l 
433 . 4 
0 

527 
1350 
265 
127 
2 

610 

7.42 
4526 

2.2095 
3238 
3096 

355.26 
0.00 

1184.72 
7 .71 

meq/1 
7.11 
0 . 00 
14 . 89 
28.14 
13 . 24 
10 . 46 
0 . 05 

26 . 53 
50 . 28 
50 . 13 
0 . 1 5 % 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 

1.60 



i/rd. 
Inter-(Tlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: Giant R e f i n e r y 
ID: GBR-24-D 

SITE: GBR 
LAB NO: F4090 

DATE REPORTED: 04/17/90 

DATE RECEIVED: 
DATE COLLECTED: 

04/03/90 
04/03/90 

Lab pH ( s . u . ) 7 . 75 
Lab C o n d u c t i v i t y , umhos/cm 4699 
Lab r e s i s t i v i t y , ohm-m 2.1281 
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.. 3534 
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. 3106 
T o t a l A l k a l i n i t y as CaC03, mg/l 245.63 
T o t a l A c i d i t y as CaC03 , mg/l 0.00 
T o t a l Hardness as CaC03, mg/l 1586.32 
Sodium A b s o r p t i o n R a t i o . 4.60 

mg/l meq/1 
Bica r b o n a t e as HC03 299.7 4.91 
Carbonate as C03 0.0 0.00 
C h l o r i d e 548.3 15.47 
S u l f a t e 1381.8 28.79 
Calcium 551.6 27.53 
Magnesium 51.1 4.20 
Potassium. 4.3 0.11 
Sodium 421.4 18.33 
Major Cations 50.17 
Major Anions 49.17 
Cation/Anion Difference 1.01 % 

C, Neal SchaeffJ •sr 
Lab D i r e c t o r 

1.61 
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lnter-(Tlountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GBR-15 
GBR 
F4091 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium , 
Potassium , 
Sodium , 
Major Cations , 
Major Anions 
Cation/Anion D i f f e r e n c e , 

mg/l 
228 .4 
0 

' 355 
2029 
433 
10 
9 

749 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

04 /17 /90 

04/03/90 
04/03/90 

7.74 
4840 

2.0661 
3746 
3699 

187 . 18 
0.00 

1124.48 
9.72 

meq/1 
3.74 
0.00 
10 . 02 
42 . 28 
21 . 64 
0.85 
0 . 24 

32 . 58 
55 . 31 
56.05 
0.67 % 

LA 
C . Neal Schaef jfe'r 
Lab D i r e c t o r 

1.62 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GBR-17 
GBR 
F4088 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03. 
Carbonate as C03 , 
C h l o r i d e , 
S u l f a t e 
Calcium , 
Magnesium , 
Potassium 
Sodium 
Major Ca t i o n s , 
Major Anions 
Cation/Anion D i f f e r e n c e , 

mg/l 
256 .3 
0 

111 
1314 
393 
17 
1 

293 . 8 

7.59 
2928 

3.4153 
2344 
2258 

210 . 10 
0.00 

1052.19 
3 .94 

meq/1 
4. 20 
0.00 
3 . 14 

27 . 38 
19 . 65 
1 . 40 
0 . 03 

12 . 78 
33 . 86 
34 . 72 

1 . 26 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 4 / 1 7 / 9 0 

04/03/90 
04/03/90 

C. Neal Schaeffep / 

Lab D i r e c t o r 

1.63 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GRW-3 
GBR 
F4078 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03. 
Carbonate as C03 .. , 
C h l o r i d e 
S u l f a t e , 
Calcium , 
Magnesium 
Potassium 
Sodium 
Major Cations 
Major Anions 
Cation/Anion D i f f e r e n c e . 

rag/1 
880. 8 
0 

416 
1218 
307 
46 
3 

690 

7 . 30 
4548 

2.1988 
3186 
3115 

721.98 
0 .00 

957.87 
9 . 70 

meq/1 
14 . 44 
0 

11 
25 
15 
3 
0 , 

30, 
49, 
51, 
2 , 

00 
74 
38 
34 
82 
09 
01 
26 
56 
28 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505 I 326-4737 

0 4 / 1 3 / 9 0 

04/02/90 
04/02/90 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 

1 
1 

1.64 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

D 
B 
I 
I 
1 
1 

Giant R e f i n e r y 
GRW-4 
GBR 
F4079 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 4 / 1 3 / 9 0 

04/02/90 
04/02/90 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o , 

Bicar b o n a t e as HC03.... 
Carbonate as C03 
C h l o r i d e , 
S u l f a t e 
Calcium , 
Magnesium , 
Potassium 
Sodium , 
Major Cations 
Major Anions 
Cation/Anion D i f f e r e n c e , 

mg/l 
1043.9 

0 
556 

1281 
484 
44 
2 

718 

7 . 32 
5121 

1.9527 
3636 
3601 

855.68 
0 . 00 

1389.43 
8.38 

meq/1 
17 .11 
0.00 

15 . 70 
26.70 
24. 16 
3 
0, 

62 
07 

31 . 25 
59 . 11 
59.51 
0.34 % 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 

1.65 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GRW-6 
GBR 
F4080 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 4 / 1 3 / 9 0 

04/02/90 
04/02/90 

Lab pH (s.u.. ) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03.... 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium , 
Potassium , 
Sodium , 
Major Cations 
Major Anions , 
Cation/Anion D i f f e r e n c e , 

mg/l 
843.5 
0 

811 
737 
421 
41 
2 

646 

7 . 39 
4818 

2.0756 
3100 
3075 

691.42 
0 . 00 

1221.02 
8 .04 

meq/1 
13 . 83 

0 . 0 0 
22 . 89 
1 5 . 3 6 
2 1 . 0 1 

3 , 
0 , 

41 
06 

28. 10 
52 . 58 
52 .08 

0.47 % 

c M i l (Kl 
C. Neal S c h a e f f e r 
Lab D i r e c t o r 

1.66 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GRW-13 
GBR 
F4081 

DATE REPORTED 

DATE RECEIVED: 
DATE COLLECTED 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03..... 
Carbonate as C03 , 
C h l o r i d e , 
S u l f a t e , 
Calcium 
Magnesium 
Potassium , 
Sodium , 
Major Cations 
Major Anions 
Cation/Anion D i f f e r e n c e , 

mg/l 
466.0 

0, 
639 , 

1274 , 
492, 
10 . 8 
2 . 8 

608 . 5 

0 
6 
4 
7 

7.30 
4699 

2.1281 
3288 
3258 

382.00 
0 .00 

1273.65 
7 .42 

meq/1 
7 .64 
0.00 

18 . 04 
26.55 
24 . 59 
0.89 
0 .07 

26 . 47 
52.01 
52 , 23 
0.21 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 4 / 1 3 / 9 0 

04/02/90 
04/02/90 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 

^UU_l^ 

1.67 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GBR 
S t r i p p e r I n f l u e n t 
F4082 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 4 / 1 3 / 9 0 

04/02/90 
04/02/90 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03. 
Carbonate as C03 , 
C h l o r i d e 
S u l f a t e , 
Calcium 
Magnesium , 
Potassium 
Sodium 
Major Cations , 
Major Anions 
Cation/Anion D i f f e r e n c e , 

mg/l 
596 . 5 
0 . 0 

477 . 2 
1472.3 
454 . 8 
41 . 5 
2 . 9 

645.9 

7.72 
4764 

2.0991 
3488 
3388 

488.96 
0 .00 

1305 .22 
7 . 78 

meq/1 
9 . 78 
0 . 00 
13 .46 
30.67 
22 . 69 
3.41 
0.07 
28.09 
54 . 27 
53 .91 
0.33 % 

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

1.68 
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lnter-fTlountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GBR 
S t r i p p e r E f f l u e n t 
F4083 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

. Tel. (505) 326-4737 

0 4 / 1 3 / 9 0 

04/02/90 
04/02/90 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03.... 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium , 
Major Cations 
Major Anions , 
Cation/Anion D i f f e r e n c e . 

mg/l 
456. 7 
0 

497 
1483 
416 
38 
3 

653 

8.11 
4699 

2.1281 
3416 
3318 

374.36 
0 . 00 

1199.96 
8 . 21 

meq/1 
7 . 49 
0 . 00 
14 .03 
30 .91 
20 . 80 
3 . 20 
0.08 

28.43 
52 . 50 
52 . 43 
0.06 

C. H e a l Schaeffer 1 

Lab D i r e c t o r 

1.69 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GRW-13 LS 
GBR 
F4084 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 4 / 1 3 / 9 0 

04/02/90 
04/02/90 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03. 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium , 
Potassium , 
Sodium 
Major Cations , 
Major Anions , 
Cation/Anion D i f f e r e n c e , 

mg/l 
466.0 

0.0 
619. 3 

1273.6 
475.8 
10.8 
2 . 8 

608 .5 

7 . 61 
4699 

2.1281 
3298 
3220 

382.00 
0 . 00 

1231.54 
7 . 54 

meq/1 
7 . 64 
0 . 00 

17.47 
26. 53 
23 .74 
0.89 
0 . 07 

26.47 
51 . 17 
51 . 64 
0 . 46 

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

1.70 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

Giant R e f i n e r y 
GBR-31 
GBR 
F4092 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 4 / 1 3 / 9 0 

04/04/90 
04/04/90 

Lab pH (s.U.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l..... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o , 

Bic a r b o n a t e as HC03.... 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium 
Major Cations 
Major Anions 
Cation/Anion D i f f e r e n c e . 

mg/l 
491.7 
13 

568 
1294 
457 
15 
6 

603 

7 . 54 
5059 

1.9767 
3310 
3201 

425.17 
0 . 00 

1204.80 
7 . 56 

meq/1 
8 .06 
0.44 

16 . 04 
26.97 
22 . 85 
1 . 25 
0 . 17 

26.23 
50 . 49 
51.51 
1 . 00 

C. Neal S c h a e f f e r 
Lab D i r e c t o r 

1.71 
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Inter-mountain 
Laboratories, Inc. 

CLIENT 
ID 

SITE 
LAB NO 

D 
0 
I 
I 

Giant R e f i n e r y 
GBR-33 
GBR 
F4093 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y , umhos/cm 
Lab r e s i s t i v i t y , ohm-m 
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. 
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 
T o t a l A l k a l i n i t y as CaC03, mg/l.... 
T o t a l A c i d i t y as CaC03, mg/l 
T o t a l Hardness as CaC03, mg/l 
Sodium A b s o r p t i o n R a t i o 

B i c a r b o n a t e as HC03.... 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium 
Major Cations 
Major Anions 
Cation/Anion D i f f e r e n c e 

mg/l 
461. 4 
34.4 

599 . 0 
1395.8 
481. 9 
34 . 8 
6 . 7 

604 .0 

7.23 
5283 

1 . 8929 
3488 
3384 

435.48 
0 . 00 

1345 .36 
7 . 16 

meq/1 
7 . 56 
1 . 15 

16 . 90 
29 . 08 
24 . 05 
2 . 86 
0.17 

26 . 27 
53 . 35 
54 . 69 
1 . 24 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

0 4 / 1 3 / 9 0 

04/04/90 
04/04/90 

; / 

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

1.72 
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InteffTlountQifi 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR DATE REPORTED Dl/24/90 

SITE: 
LAB NO: 

Str i pper 
F37S5 

In f I u e n t DATE RECEIVED 
DATE COLLECTED 

01/15/90 
01/15/90 

Lab pH (s.u.) 
Lab C o n d u c t i v i t y ) umhos/cm 
Lab r e s i s t i v i t y ) ohm—m..... 
Tota I 
Tota I 
Tota I 
Tota I 
T o t a l 
Sod i u 

Dissolved Solids 
Dissolved Solids 
Alkalinity as 
Acidity as CaC03 > 
Hardness as 
i Absorpt i an 

CaC03 > 
R a t i o . 

7.75 
531B 

1 .8804 
3458 
3437 

=,05.88 
0 . 00 

mg/ I 12B4 .17 
8.16 

( 1 8 0 ) , mg/I. 
( c a I c ) J mg/l 
i3> mg/ I . . . . 
mg/l 

Bicarbonate as HC03, 
Carbonate as CD3. . . , 
C h l o r i d e 
S u l f a t e 
Calcium 
Magnesium 
Potassium 
Sad i um 
Major Cations 
Major An ions 
Cat i on/An i on D i f f e r e n c e 

mg/l 
739.17 
0 . 00 

588.87 
1309.39 
475.84 
23.58 
2 .85 

672.50 

meq/ I 
12 . 12 
0 . 00 

16.61 
27.28 
23 . 74 
1 . 94 
0 . 07 

29.25 
55 . Gl 
56 . 01 
0.90 % 

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

2.1.1 



Imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
ID 

SITE 
LAB NO 

GBR 

S t r i p p e r I n f l u e n t 
F3785 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

An a l y s i s Requested: Purgeable aromatics in water. 

Parameter C o n c e n t r a t i o n 

01/24/90 
•1/16/70 
01/15/90 
01/15/90 

U n i t s 

Benzene 112.5 (1.0) ug/l 
Toluene ND (1.0) ug/l 
Ethylbenzene 20.5 (1.0) ug/l 
m/p-Xylene 3.25 (1.0) ug/l 
o-XyIene 3 ( 1 . 0 ) ug/l 

Method •• 
8020 Aromatic V o l a t i l e Organics; SU-846, USEPA (1982). 
602 Purgeable Aromatics; 40 CFR J Part 136. 

( D e t e c t i o n l i m i t in p a r e n t h e s i s . ) 
ND - Parameter not de t e c t e d a t the s t a t e d d e t e c t i o n i m i t 

v 
C. NeaI Schaef f e r 
Senior Chemist 

2.1.2 



2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (5051 326-4737 

02/21/70 
•1/17/70 
•1/15/70 
01/15/70 

Uni t s 

Bi-omabenzene ND ( ID ) ug/ 
B r • m • d i ch l o r o m e t h a n e ND ( I D ) ug/ 
Bromoform ND ( 1 0 ) U g / 

Carbon T e t r a c h 1 o r i de ND ( ID ) ug/ 
Ch 1 orobenzene ND ( 10 ) u g / 
C i-i 1 o r o e t h a n e ND ( I D ) L» 9 / 

C h 1 o r o f a r m ND ( 10 ) u g / 
C h!oromethane ND ( ID ) ug/ 
• i bromoch1oromethane ND ( 10 ) ug / 
D ibromomethane ND ( I D ) ug/ 
1J 2 - 0 i c h I o r o b e n z e n e ND (1 0 ) ug/ 
1>3~D i c h 1 o robenzene ND ( 10 ) ug/ 
1>4-D i c h I o r o b e n z e n e ND ( 1 0 ) ug/ 
Di ch 1 o r o d i f 1 uoromethane ND (1 0 ) ug/ 
1>l-D i c h 1 o r o e t h a n e ND ( 10 ) u g / 
1> 2-D i ch1o r o e t ha ne ND ( J • ) u g / 
1s1 _D i c h 1 o r o e t h e n e ND ( in) u g / 
t r a n s - 1 > 2 - D i c h 1 o r o e t h e n e ND ( 10 ) LI g / 

1> 2 — Di c h 1 o r o p r o p a n e ND ( 10 ) u g / 
1>3-D i c h 1 o r o p r o p y 1ene ND ( 10 ) ug/ 
2 J 2 ~ D I c h 1 o r o p r o p a n e ND ( 10 ) u g / 
D i ch1oromethane ND ( 10 ) ug/ 
1 > 1 > 1 ) 2 - T e t t - a c h i o r o e t h a n e ND ( 10 ) ug / 
1 > 1 > 2 , 2 - T e t r a c h 1 o r o e t h a n e ND ( 1 0 ) ug/ 
T e t r a c h 1 o r o e t h e n e ND ( 10 ) ug / 
1 > 1 j 1 - T r i c I-i l o r o e t h a n e ND (1 0 ) ug/ 
1;1;2-Tr i c h 1 o r o e t h a n e ND ( 10 ) ug/ 
T r i c h 1 o r o e t h e n e ND ( 1 0 ) u 9 / 
Tr i ch 1 o r o f 1 uoromethane ND ( I D ) ug / 
1 ) 2 ; 3 - T r i c h 1 o r o p r o p a n e ND ( 10 ) ug/ 
Bromoch1oromethane ND ( 10 ) ug/ 
1 ; 2-D i b rornoe t h a ne ND ( 10 ) ug/ 
c i s-1>2 - - Di c h 1 o r o e t h e n e MD ( I D ) u g / 
] ; l - D i c h I o r o p r o p e n e ND ( 1 0 ) u g / 
V i n y l C h l o r i d e MD (1 0 ) ug/ 

Method: 
601 Purgeable Halocarbons; 40 CFR Part 136, USEPA (1764). 

( D e t e c t i o n l i m i t in p a r e n t h e s i s . ) 
ND - Parameter not dete c t e d at the s t a t e d d e t e c t i o n i i rn i t , 

C . Neal I •• c n a e t f e r 
Senior Chemist 
2.1.3 

Inter-mountain 
Laboratories, Inc. 

CLIENT: GBR DATE REPORTED 
DATE ANALYZED 

SITE: I n f l u e n t DATE RECEIVED 
LAB NO: F3785 • DATE COLLECTED 
An a l y s i s Requested •• Purgeable halocarbons in water 

Parameter C o n c e n t r a t i o n 
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Inter-mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
SITE 

LAB NO 
Ana Iys 

GBR DATE REPORTED: 01/24/70 
S t r i pper I f I u e n t DATE RECEIVED: 01/15/90 
F378S DATE COLL .ECTED : 01/15/90 
Req u e s t e d : P o l y n u c l e a r a r o m a t i c h y d r o c a r b o n s i n w a t e r 

Parameter C o n c e n t r a t i • n U n i t s 

Acenaphthene ND (0 . 02) mg/l 
A c e n a p h t h y I e n e ND (D . 02) mg/l 
A n t h r a c e n e ND (• . 02) mg/l 
B e n z r j ( a ) A n t h r a c e n e ND (D . 02) mg/l 
B e n z o ( a ) p y r e n e ND (0 .02) mg/l 
Benzo(k > f I u o r a n t h e n e ND (D . 02) mg/l 
B e n z a ( b ) f I u a r a n t h e n e ND (D . 02) mg/l 
B e n z o ( g > h ) i ) p e r y l e n e ND (D . 02) mg/l 
D i b e n z a ( a i h ) a n t h r a c e n e ND <D . 02) mg/l 
Chrysene ND (0 . 02) mg/l 
F I u o r a n t h e n e ND (D . 02) mg/ 1 
F I u o r e n e ND (D . 02) mg/ 1 
I n d e n o t 1 > 2 > 3 - c d ) p y r e n e ND <• . 02) mg/ 1 
Naphtha 1ene ND (D . 02) mg/ 1 
P h e n a n t h r e n e ND (• .02) mg/ 1 
Pyrene ND (• . 02) mg/ 1 

Method: 
8100 Pol y n u c l e a r Aromatic Hydrocarbons) SU-846) USEPA (19S2) 
610 Polyaramatic Hydrocarbons) 40 CFR Part 136 (1984). 

( D e t e c t i o n l i m i t in p a r e n t h e s i s . ) 
ND - Parameter not de t e c t e d a t the s t a t e d d e t e c t i o n I i m i t . 

C. Neal Schaeffer 
Sen i or Chemist 

fl 
2.1.4 
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Inter-fTlountain 
Laboratories, Inc. 

I ENT 

SITE 
LAB NO 

GBR 

S t r i pper 
F3784 

Lf f I u e n t 

DATE REPORTED 

DATE RECEIVED 
DATE COLLECTED 

Lab PH (s.u.) 7 . 77 
Lab C o n d u c t i v i t y ) umhas/cm, 5277 
Lab r e s i s t i v i t y ) ohm-m 1.8743 
Tot a l D i s s o l v e d S o l i d s (180)) mg/i.. 3432 
To t a l D i s s o l v e d S o l i d s ( c a l c ) ) mg/i. . . 1 
Tota l A l k a l i n i t y as CaC03).mg/l 504.70 
Tot a l A c i d i t y as CaC03> mg/l 0.00 
Tota l Hardness as CaC03) mg/l 1231.54 
Sodium A b s o r p t i o n R a t i o 8.15 

Bicarbonate as HC03. . . . 
Carbonate as C03 
C h l o r i d e 
S u l f a t e 
CaIc i um 
Magnes i um 
Potass ium 
Sodium 
Major Cat i ons 
Major An i ons 
Cation/Anion D i f f e r e n c e 

mg/l 
615.78 
0 . 00 

577.02 
1273 
467 
14 
2 

657, 

76 
53 
61 
87 
50 

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

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

01/24 /70 

01/15/70 
01/15/70 

meq/1 
10 . 10 
D . 00 

16.70 
26.75 
23 . 43 
1 .20 
0 . 07 

28 . 60 
53.30 
53.75 
0.60 X 

i 
B 

2.1.5 



Inter-mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR DATE REPORTED: 01/24/90 
ID: DATE ANALYZED: 01/16/90 

SITE: S t r i p p e r E f f l u e n t DATE RECEIVED = 01/15/90 
LAB NO: F3784 DATE COLLECTED: 01/15/90 
A n a l y s i s Requested: Purgeable aromatics in wafer. 

Parameter Concentrat i on U n i t s 

Benzene ND ( 1 0) ug / ! 
To 1uene ND ( 1 0) ug/ 1 
Ethy1 benzene ND < 1 0) ug/l 
m/p-Xy1ene ND ( 1 0) ug/ 1 
• -Xy1e ne ND ( 1 0) ug / 1 

Method: 
8020 Aromatic V o l a t i l e Organics, SW-846; USEPA (1982). 
602 Purgeable Aromatics; 40 CFR, Part 136. 

( D e t e c t i o n l i m i t in p a r e n t h e s i s . ) 
ND - Parameter not dete c t e d a t the s t a t e d d e t e c t i o n ,1 i m i t . 

C. NeaI Schaef f e r 
Senior Chemist 

2.1.6 



Inter-mountain 
Laboratories, Inc. 

. I ENT 

LAB 
Ana 

NO 
y s 

Method 
•LQ1 

GBR 

Ef f I uent 
F3784 
Requested: Purgeable ha 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

•carbons in water 
Parameter C o n c e n t r a t i o n Un i t 

Bromabenzene ND ( 10) u g / i 
Bramod i ch1oromethane ND ( 10) ug/ 1 
Bromoform ND ( 10 ) u g / i 
Carbon T e t r a c h l o r i d e ND ( ID) u g / 1 
Ch1orobenzene ND ( 10 ) ug/ 1 
C h 1 o r o e t h a n e ND ( 10 ) ug/ I 
C h 1 o r o f o r m ND ( 10) u g / l 
C h1oromethane ND ( 10 ) ug / 1 
D i bromoch1oromethane ND ( 10) u g / l 
0 i bromomethane ND ( 10) ug/ ! 
1 , 2 - D i c h l o r o b e n z e n e MD ( 10 ) u g / l 
1 J 3-D i c h ! o r o b e n z e n e ND ( ID) ug / 1 
1j 4-Di ch1orobenzene ND < 10 ) u g / l 
D i ch 1 or.od i f 1 uoromethane ND ( 10) u g / I 
1 , l-D i ch 1 or o e t inane ND ( 10 ) ug/ 1 
1 J 2 - D i c h l o r o e t h a n e ND ( 10) u g / l 
1, l-D i c h 1 o r o e t h e n e ND ( 10 ) ug/ 1 
t r a n s - 1 , 2 - D i c h 1 o r o e t h e n e ND ( 10 ) ug / ! 
1,2-D i c h 1 o r o p r o p a n e ND ( 10 ) ug/ 1 
1j 3-Di c h 1 o r o p r a p y 1 ene ND ( 10 ) u g / 1 
2 >2-Di c h 1 o r o p r o p a n e ND ( 10 ) ug/ 1 
D i ch1oromethane ND ( 10) u g / l 
1 , 1 , 1 i 2 - T e t r a c h 1 o r o e t h a n e ND ( 10) u g / l 
1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e ND ( 10 ) ug/ 1 
T e t r a c h 1 o r o e t h e n e ND ( 10) ug/ i 
1,1,1-Tr i c h l o r o e t h a n e ND ( 10 ) u g / l 
1,1,2-Tr i c h 1 o r o e t h a n e ND ( 10) u g / l 
Tr i c h 1 o r o e t h e n e ND ( 10) ug / 1 
Tr i c h l o r a f l u o r o m e t h a n e ND ( 10 ) ug/ 1 
1,2,3-Tr i c h 1 o r o p r o p a n e ND ( 10 > ug/ 1 
Bromoch1oromethane ND ( ID ) u g / l 
1,2-D i bromoethane ND ( 10 ) u g / I 
c i s-1,2-D i c h 1 o r o e t h e n e ND ( ID) ug/ 1 
1 , 1—D i ch 1 o r o p r D p e t i e ND ( 3 0 ) U 9 / I 
V i n y l C h l o r i d e ND ( 10) u g / l 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

•2/21/90 
01/19/90 
01/15/90 
•1/15/90 

ts 

r u r q e a D 
( D e t e c t i o n i im 
ND - Parameter 

e Halocarbons, 40 CF 
t in p a r e n t h e s i s . ) 
not d e t e c t e d at the 

R Part 13L, USEPA (1904). 

s t a t e d d e t e c t i o n l i m i t . 

C. NeaI 5 c hae 
Senior Chem 

"Hr-

2.1.7 



Inter-mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT 
SITE 

LAB NO 

GBR 
S t r i p p e r E f f l u e n t 
F3784 

DATE REPORTED 
DATE RECEIVED 
DATE COLLECTED 

01/24/90 
Dl/15/90 
01/15/90 

A n a l y s i s Requested 1. Pol y n u c l e a r aromatic hydrocarbons in water 

Parameter C o n c e n t r a t i o n U n i t s 

Acenaphthene ND (0 02) mg/l 
A cenaphthy1ene ND (0 02) mg/l 
A n t h r a c e n e ND (0 02) mg/ 1 
B e n z D ( a ) A n t h r a c e n e ND (0 02) mg/l 
B e n z o ( a ) p y r e n e ND (0 02) mg/l 
B e n z o ( k ) f l u o r a n t h e n e ND (0 02) mg/l 
B e n z o ( b ) f 1 u o r a n t h e n e ND (0 02) mg/l 
B e n z o ( g j h ) i ( p e r y l e n e ND (0 02) mg/l 
D i b e n z o ( a , h ) a n t h r a c e n e ND (0 '02) mg/l 
Chrysene ND (0 02) mg/l 
F l u o r a n t h e n e ND (0 02) mg/l 
F 1 u o r e n e ND (0 02) mg/l 
I n d e n a ( l > 2 , 3 - c d ) p y r e n e ND ( 0 02) mg/l 
Naphtha 1ene ND (0 02) mg/l 
P h e n a n t h r e n e ND (0 • 2) mg/l 
P y r e n e ND (0 02) mg/l 

Method^ 
81D0 Polynuclear Aromatic Hydrocarbons, SW-846, USEPA (1982) 
610 Polyaramatic Hydrocarbons, 40 CFR Part 136 (1984). 

( D e t e c t i o n l i m i t in p a r e n t h e s i s . ) 
ND - Parameter not de t e c t e d a t the s t a t e d d e t e c t i o n 

5 
m i t 

C. Neal Schae 
Senior Chemist 

i jer^ 

2.1.8 
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2506 West Main Street 
Inter- fDountain Farmington, New Mexico 87401 

Laborator ies , Inc. Tel. (505) 326-4737 

CLIENTi 
ID 

SI TE 
LAB NO 

GBR 
I n -f I uent 
S t r ipper 
F3878 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

02/19/9C 

02/14/90 
02/14/90 

Lab PH ( s . u . ) 7.74 
Lab C o n d u c t i v i t y ) umhos/cm 4393 
Lab r e s i s t i v i t y ) ohm-m, 2.D437 
Total D i s s o l v e d S o l i d s (180)) mg/l.. 3352 
"Total D i s s o l v e d Solids' ( c a l c ) , rr. = / I . 3236 
Total A l k a l i n i t y as CaC03) mg/l 586.37 
Total A c i d i t y as CaC03) mg/l 0.00 
Total Hardness as CaCQ3, mg/l 1178.91 
Sodium A b s o r p t i o n R a t i o 8.53 

m g / 1 meq/1 
Bicarbonate as HC03 715 . 37 11 .73 
Carbonate as C03 0 . DG 0 . 00 
Ch i or i de 619 . 33 17 . 47 
S u l f a t e 1139. 44 23 . 74 

410 . 15 20 . 47 
Magnesium 37 . 84 3.11 
Potassium 3 . 36 0 . 09 
Sod ium 673 . 60 29 . 30 

52 . 96 
52 . 94 

i A 

0 . 03 

j 

ci C . Mea 1 Sc h a e f f e r 
;_ab 0 i 1" P c t n r 

2.2.1 



1/T\i 
lnter-fTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

GBR 
Ef f I uent 
S t r i pper 
F3879 

DATE REPORTED •• 

DATE RECEIVED: 
DATE COLLECTED: 

02/19/90 

02/14/90 
02/14/90 

Lab PH (s . u . ) 7.82 
Lab Conduct i v i t y , umhos/cm 4916 
Lab r e s i s t i v i t y , ohm — m 2.0342 
Total D i s s o l v e d S o l i d s ( 1 8 0 ) , mg/l.. 3348 
Total D i s s o l v e d S o l i d s ( c a l c ) , mg/l. 3237 
Total A l k a l i n i t y as CaC03, mg/l 603.56 
Tot a l A c i d i t y as CaC03, rn g / I ....... . O.OO 
Total Hardness as CaC03, mg/l 1176.81 
Sodium A b s o r p t i o n R a t i o B . 86 

mg/l meq/ 
Bicarbonate as HC03 736.34 12.07 
Carbonate as C03 0.00 0.00 
C h l o r i d e 629.48 17.76 
Su I f a t e 1147 . 67 23 . 91 
Caie ium 405.94 20.26 
Magnesium 39.68 3.26 
Potass i um 3 . 36 0 . 09 
Sodium 698.40 30.36 
Major Cations 54.00 
Major Anions 53.74 
Cation/Anion D i f f e r e n c e 0.24 % 

C. Neal Schae f f e 
Lab D i r e c t o r 

X 
LA. 
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Radian Work Order SO-02-151 

Analytical Report 
03/15/90 

Giant Refining Company 

Giant Refining Company 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery 
Purchase Order Number RFE-9834 

2 Sample History 
3 Comments Summary 
4 Notes and Definitions 

Radian Analytical Services 
10395 Old Placerville Road 

Sacramento, CA 95827 

916-362-5332 

Client Services Coordinator: ULBROWN 

Contents: 

Analyt i caI Da ta Summary 

Certified by: 
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'Siant Refining Company 

rfadian work Order: SO-02-151 

Analytical Data Summary 
Page: 2 

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

Sample ID: 

Factor: 

Results in: 

Matrix: 

9002121620 
STRIPPER INFL 
10 
ug/L 
03A 
water 

9002126002 
STRIPPER EFFL 
1 

ug/L 
04A 
water 

TB-4 

1 

ug/L 
OSA 
water 

REAGENT BLANK 

l l l ff l l l l l l l l l 
ug/L 
06A 
water 

I 

1 
I 
I 

L 

Bromodichloromethane 

Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinylether 
Chloroform 
Chloromethane 
D i bromochloromethane 
1.2- D i chIorobenzene 
1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-Dichloroethene 
t rans-1,2-D i chIoroethene 
1.2- D i chIoropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Methylene chloride 

1,1,2,2-Tetrachloroethane 
Tet rachIoroethene 

1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Li 
ND 1.0 ND 0.10 ND 0.10 ND 0.10 
ND 5,0 ND 0.50 ND 0.50 ND 0,50 
ND 12 ND 1.2 ND 1.2 ND 1.2 
ND 1.2 ND 0,t2 ND 0,12 ND 0.12 
ND 2*5 ND 0.25 ND 0.25 ND 0.25 
ND 5,2 ND 0.52 ND 0.5* ND 0,52 
ND 5>0 ND D.50 ND 0.50 ND 0.50 
ND 1.0 ND CUO ND 0,10 ND 0.10 
ND 3,0 ND 0,30 ND 0.30 ND 0.30 
ND 2,0 ND 0.20 ND 0.20 ND 0,20 
ND 5.0 ND 0.50 ND 0.50 ND 0.50 
ND 3.2 ND 0,32 ND 0,32 ND 0.32 
ND 2.4 ND 6.24 ND 0.24 ND 0.24 
ND 5,0 ND 0.50 ND 0.50 ND 0,50 
6.3 C KO 0.84 C 0.10 ND 0.10 ND 0.10 
ND 2.0 ND 0,20 ND 0,20 ND 0.20 
28 C z,a 0.70 C* 0,20 ND 0.20 ND 0.20 
ND 2,0 ND 0.20 ND 0.20 ND 0,20 
ND i.a ND 0.10 ND 0.10 ND 0.10 
ND 2.0 NO 0,20 ND 0,20 ND 0.20 
ND 3.4 ND 0.34 ND 0.34 ND 0.34 
ND 4,0 ND 0.40 ND 0.40 ND 0,40 
ND K5 ND 0.15 ND 0.15 ND 0.15 
ND 1.0 ND Of, 10 ND 0,10 ND 0.10 
4.5 C* 2.0 ND 0.20 ND 0.20 ND 0.20 
ND 2K0 ND 0.30 ND 0.20 ND 0.20 
2.0 C* 2.8 ND 0.20 ND 0.20 ND 0.20 
ND 2.0 ND 0,2.0 ND 0,20 ND 0.20 
ND 2.0 ND 0.20 ND 0.20 ND 0.20 

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

C Confirmed on second column 

(1) For a detailed description of flags and technical terms in this is report refer to Appendix A in this report. 
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Slant Refining Company 
rfadian Work Order: SO-02-151 

Analytical Data Summary Page: 3 

Method:Halocarbons by SU8010 (1) 
List:Table 3 analyte list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

9002121620 
STRIPPER INFL 
10 
ug/L 
03A 
water 

9002126002 
STRIPPER EFFL 
1 
ug/L 
04A 
water 

T8-4 

1 

ug/L 
05A 
water 

REAGENT BLANK 

l l l l l l l l l i l l 
ug/L 
06A 
water 

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

99 

Result Det. Limit 

99 

Result Det. Limit 

114 

Result Det. Limit 

104 

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

I 
I 
I 
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<3iant Refining Company 
Radian Work Order: SO-02-151 

Analytical Data Summary Page: 4 

Method:Halocarbons by SW80.10 (1) 
List:Table 3 analyte l i s t 

Sample ID: 

Factor: 
Results in: 

Matrix: 

REAGENT BLANK 

IIIIIIIIIIIII 
ug/L 

06B 

water 

Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 

Chlorobenzene 
Chloroethane 
2-Chloroethylvinylether 
Chloroform 
Chloromethane 
D i bromochIoromethane 
1.2- Dichlorobenzene 
1.3- D i chIorobenzene 
1.4- Dichlorobenzene 

1.1- Dichloroethane 
1.2- Dichloroethane 
1.1- Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 

1.2- D i chIoropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Methylene chloride 

1,1,2,2-Tetrachloroethane 
Tet rachIoroethene 
1.1.1- Trichloroethane 
1.1.2- Trichloroethane 
Trichloroethene 

T r i chlorofIuoromethane 
Vinyl chloride 

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

Det. Limit 
0.10 
0,50, 
1.2 
0.12 
0.2S 
0,S2 
0.50 
0.10 
0.30 
0,20 
0.50 
0.32 
0.24. 
0,S0 
0.10 
0.20 
0.26 
0,20 
0.10 
0.20 
0.24 
0,40 . 
0.15 
0.10 
0.26 
0,20 
0.20 
0.26 
0.26 

ND Not detected at specified detection limit 

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

I 
I 
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Slant Refining Company 
rfadian Work Order: SO-02-151 

Analytical Data Summary Page: 5 

Hethod:Halocarbons by SU8010 (1) 
List:Table 3 analyte l i s t 

Sample ID: REAGENT BLANK 

Factor: 

Results in: 

Matrix: 

1 
ug/L 
06B 
water 

Surrogate Recovery(X) 
1 -B romo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

106 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Giant Refining Company 
Radian Work Order: SO-02-151 

Analytical Data Summary Page: 6 

| Method:Aromatics by SW8020 (1) 
I List:Complete analyte l i s t 

[ Sample ID: 9002121558 9002121618 TB-4 REAGENT BLANK 

STRIPPER EFFL STRIPPER INFL 

1 Factor: 1 10 1 1 

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

01A 02A 05A 06A 

I Matrix: water water water water 

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

1 Benzene 5.3 C 0,20 240 C 2.D ND 0.2D ND 0.20 

" Chlorobenzene ND 0,20 ND 2.6 ND 0.26 ND 0,20 
1,2-Dichlorobenzene ND 0.40 ND 4.0 ND 0.46 ND 6.40 

1 1,3-Dichlorobenzene ND 0.40 ND 4,0 ND 0,40 ND 0.40 
1 1,4-Dichlorobenzene ND 0,30 ND 3.0 ND 0.30 ND 0.3O 

Ethylbenzene ND 0,20 19 C 2.0 ND 0.26 ND 6,20 
L Toluene ND 0.20 ND 2.0 ND 0.26 ND 6.20 
1 Xylenes (total) ND 0.20 ND 2,0 ND 0,20 ND 0.20 

Surroqate Recoverv(X) 
1 1-Bromo-4-fIuorobenzene 83 86 87 112 
| Control Limits: 40 to 140 

C Confirmed on second column ND Not detected at specified detection limit 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Siant Refining Company 
*adian Work Order: SO-02-151 

Analytical Data Summary Page: 7 

Method:Aromatics by SW8020 (1) 
List:Complete analyte l i s t 

Sample ID: REAGENT BLANK 

Factor: 
Results in: 

Matrix: 

1 
ug/L 
068 
water 

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

Surrogate Recovery(%) 
1 -Bromo-4-fIuorobenzene 
Control Limits: 40 to 140 

Result Det. Limit 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

93 

0,20 
0.20 
0.40 
0.40 
0.30 
0,20 
0.20 
0.20 

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

ND Not detected at specified detection limit 

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

0 
I 
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Giant Refining Company 
Radian Work Order: SO-02-151 

Sample History Page:8 

Sample Identifications and Dates 

r Sample ID 9002121558 9002121618 9002121620 9002126002 TB-4 REAGENT BLANK 
STRIPPER EFFSTRIPPER INFL STRIPPER INFL STRIPPER EFFL 

• Date Sampled 02/12/90 02/12/90 02/12/90 02/12/90 01/29/90 
V Date Received 02/13/90 02/13/90 02/13/90 02/13/90 02/13/90 02/13/90 

water water water water water water 
01 02 03 04 05 ;;oi|l;:§tl̂  

THalocarbons by SW8010 

J_ Prepared 
I I Analyzed 02/18/90 02/18/90 02/20/90 02/18/90 
• Analyst BSJ BSJ BSJ BSJ 

File ID D4021815 D4021816 D4022014 Q402181 
j l Blank ID 0402181 Q402181 0402201 
U Instrument 4 4 4 4 

Report as received received received received 
Ljalocarbons by SW8010 
I I Prepared 

r Analyzed 02/20/90 
Analyst BSJ 

R File ID Q402201 
l | Blank ID 

Instrument 4 
L Report as received 
Ilromatics by SW8020 

r Prepared 
I Analyzed 02/19/90 02/19/90 02/20/90 02/19/90 
I I Analyst BSJ BSJ BSJ BSJ 
If File ID E4021912 E4021913 E4022014 R402191 

Blank ID R402191 R402191 R402201 
n Instrument 4 4 4 4 
l | Report as received received received received 
TAromatics by SW8020 

I Prepared 
I I Analyzed 02/20/90 
• Analyst BSJ 

File ID R402201 
H Blank ID 
U Instrument 4 
P Report as received 

I 
I 
I 
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Motes and Definitions Page: A-2 

Giant Refining Company 
rtadian Work Order: SO-02-151 

i1 

C Host 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. The C 
flag indicates that the analyte has been confirmed by analysis on a 
second column. 

ND This flag (or < ) is used to denote analytes which are not detected 
at or above the specified detection limit. The value to the right of 
the < symbol is the method specified detection limit for the sample. 

* The asterisk(*) is used to flag results which are less than five times 
the method specified detection limit. Studies have shown that the 
uncertainty of the analysis will increase exponentially as the method 
detection limit is approached. These results should be considered 
approximate. 

2.2.12 



Notes and Definitions Page: A-3 

Giant Refining Company 
rtadian Work Order: SO-02-151 

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. Note, the detection limit may 
vary from that specified by EPA based on sample size, dilution or cleanup. 
(Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 
standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water, samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 liter of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per liter (parts per b i l l ion);Iiquids/water 
ug/Kg micrograms per kilogram (parts per billion); soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per liter (parts per mi 11 ion);Iiquids/water 
mg/Kg milligrams per kilogram (parts per mi Uion);soi Is/sol ids 
% percent; usually used for percent recovery of QC standards. 
uS/cm conductance unit; microSiemans/centimeter 
mL/hr milliliters per hour; rate of settlement of matter in water 
NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 

2.2.13 



Radian Work Order 90-02-164 

Analytical Report 
03/08/90 

Giant Refining Co. 

Giant Refining Co. 
606 E. Highway 64 
Farmington, NM 87401 

Tim Kinney 

Customer Work Identification Refinery 

2 Sample History 

3 Comments Summary 

4 Notes and Definitions 

Radian Analytical Services 

P. 0. Box 201088 
Austin, TX 78720-1088 

512/454-4797 

Client Services Coordinator: WLBROWN 

Number RFE-9834 

Contents: 

Analytical Data Summary 

8501 Mo-Pac Boulevard 

Certified by: 
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Analytical Data Sunmary Page: 2 

Giant Refining Co. 
Radian Work Order: 90-02-164 

Method:SW8310 PAH's by HPLC (1) 
List:8310 Method analytes 

Sample ID: 9002121530 ST 9002121614 ST REAGENT BLANK 
RIP EFFLUENT RIP INFLUENT 

Factor: 4.8 4.9 1 
Results in: ug/L ug/L ug/L 

01A 02A 03A 
Matrix: water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthalene ND 11 ND 11 ND 2.3 
Acenaphthene ND 8.6 ND 8.8 ND 1.8 
Anthracene ND 3.2 ND 3.2 ND 0.66 
Benzo(a)anthracene ND 0.062 ND 0.064 ND 0.013 
Benzo(a)pyrene ND 0.11 ND 0.11 ND 0.023 
Benzo(b)fluoranthene ND 0.086 ND 0.088 ND 0.018 
Benzo(g,h,i)perylene ND 0.36 ND 0.37 ND 0.076 
Benzo(k)fluoranthene ND 0.082 ND 0.083 ND 0.017 
Chrysene ND 0.062 ND 0.064 ND 0.013 
D i benzo(a,h)anth racene ND 0.14 ND 0.15 ND 0.030 
Fluoranthene ND 1.0 ND 1.0 ND 0.21 
Fluorene 1.4 * 1.0 2.9 * 1.0 ND 0.21 
Indenod ,2,3-cd)pyrene ND 0.21 ND 0.21 ND 0.043 
Naphthalene ND 8.6 ND 8.8 ND 1.8 
Phenanthrene ND 3.1 5.0 * 3.1 ND 0.64 
Pyrene ND 1.3 ND 1.3 ND 0.27 

Surrogate Recoverv(%) 
Terphenyl-d14 106 90 62 
Control Limits: 24 to 146 

ND Not detected at specified detection 1 imit * Est. result less than 5 times detection limit 

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



Analytical Data Summary Page: 3 

Giant Refining Co. 
Radian Work Order: 90-02-164 

Hethod:SU8310 PAH's by HPLC (1) 
List:Matrix Spike Analyte List 

Sample ID: RECOVERY CHECK RECOVERY 

CHECK DUP 
Factor: 1 
Results in: % X 

05A 06A 
Matrix: water water 

Result Det. Limit Result Det. Limit 
Acenaphthalene 70 83 
Acenaphthene 65 81 
Anthracene 93 74 
Benzo(k)fIuoranthene 93 91 
Dibenzo(a,h)anthracene 104 103 
Fluorene 89 93 
Naphthalene 106 118 
Phenanthrene 85 86 

Surrogate Recoverv(%) 
Terphenyl-d14 98 98 
Control Limits: 24 to 146 

(1) For a detailed description of flags and technical terms in this report refer to Appendix A in this report. 
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Sample History Page:4 

Giant Refining Co. 
Radian Work Order: 90-02-164 

Sample Identifications and Dates 

T Sample ID 9002121530 ST- 9002121614 ST- REAGENT BLANK RECOVERY CHECK RECOVERY CHEC-
RIP EFFLUENTRIP INFLUENT K DUP 

1 Date Sampled 02/12/90 02/12/90 
1 Date Received 02/15/90 02/15/90 02/15/90 02/15/90 02/15/90 

Matrix water water water water water 
01 02 03 05 06 

1SW8310 PAH's by HPLC 
J Prepared 02/15/90 02/15/90 02/15/90 
1 Analyzed 02/20/90 02/20/90 02/19/90 
1 Analyst TLS TLS TLS 

File ID 145&148 146&149 131&134 
| Blank ID 131&134 131&134 131&134 
1 Instrument HPLC 2 HPLC 2 HPLC 2 
1 Report as received received received 
JsW8310 PAH's by HPLC 
1 Prepared 02/15/90 02/15/90 
I Analyzed 02/21/90 02/21/90 

Analyst TLS TLS 
| File ID 156&159 157&160 
I Blank ID 131&134 131&134 

Instrument HPLC 2 HPLC 2 
I Report as received received 
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Notes and Definitions 

Giant Refining Co. 
Radian Work Order: 90-02-164 

ND This flag (or < ) is used to denote analytes which are not detected 
at or above the specified detection limit. The value to the right of 
the < symbol is the method specified detection limit for the sample. 

* The asteriskC*) is used to flag results which are less than five times 
the method specified detection limit. Studies have shown that the 
uncertainty of the analysis will increase exponentially as the method 
detection limit is approached. These results should be considered 
approximate. 
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Notes and Definitions Page: A-3 

Giant Refining Co. 
Radian Work Order: 90-02-164 

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. Note, the detection limit may 
vary from that specified by EPA based on sample size, dilution or cleanup. 
(Refer to Factor, below) 

EPA Method - The EPA specified method used to perform an analysis. EPA has specified 
standard methods for analysis of environmental samples. Radian will perform its 
analyses and accompanying QC tests in conformance with EPA methods unless otherwise specified. 

Factor - Default method detection limits are based on analysis of clean water samples. 
A factor is required to calculate sample specific detection limits based on alternate 
matrices (soil or water), use of cleanup procedures, or dilution of extracts/ 
digestates. For example, extraction or digestion of 10 grams of soil in contrast 
to 1 li t e r of water will result in a factor of 100. 

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

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

Units - ug/L micrograms per l i t e r (parts per b i l l ion);Iiquids/water 
ug/Kg. micrograms per kilogram (parts per b i l l i o n ) ; soils/solids 
ug/M3 micrograms per cubic meter; air samples 
mg/L milligrams per l i t e r (parts per mi 11 ion);Iiquids/water 
mg/Kg milligrams per kilogram (parts per mi 11ion);soiIs/solids 
% percent; usually used for percent recovery of QC standards 

uS/cm conductance unit; microSiemans/centimeter 
mL/hr m i l l i l i t e r s per hour; rate of settlement of matter in water 

NTU turbidity unit; nephelometric turbidity unit 
CU color unit; equal to 1 mg/L of chloroplatinate salt 
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GIANT REFINING BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MONTH/YEAR:January, 1990 

= = = = = = = = = =. = = = = = = = = = = : =========== :============ ========== ========== 
WELL # WELLHEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 

ELEVATION WATER PRODUCT THICKNESS WSEL» 
IN FEET IN FEET IN FEET IN FEET IN FEET 

GRW-1 5394.3 51. 6 51. 6 0 5342.70 
GRW-2 5391.28 46. 6 46. 6 0 5344.68 
GRW-3 5388.77 54. 36 54. 36 0 5334.41 
GRW-4 5390.02 49. 65 49. 65 0 5340.37 
GRW-5 5390.56 41. 8 41. 8 0 5348.76 
GRW-6 5390.81 48. 63 48. 63 0 5342.18 
GRW-10 5395.02 44. 83 36. 55 8. 28 5356.81 
GRW-11 5397.85 30. 49 30. 49 0 5367.36 
GRW-12 5397.24 35. 1 35. 1 0 5362.14 
GRW-13 5396.9 33. 53 33. 53 0 5363.37 
GBR-7 5395.85 40. 35 34. 55 5. 8 5360.14 
GBR-8 5390.5 42. 16 42. 1 0. 06 5348.39 
GBR-10 5390.57 41. 95 41. 9 0. 05 5348.66 
GBR-13 5393.04 41. 52 40. IS 1. 34 5352.59 
GBR-15 5397.99 31. 79 31. 79 0 5366.20 
GBR-17 5402.69 38. 54 38. 54 0 5364.15 
GBR-19 5393.83 38. 68 38. 68 0 5355.15 
GBR-21S 5400.65 20. 15 20. 09 0. 06 5380.55 
GBR-21D 5400.19 32. 63 32. 63 0 5367.56 
GBR-24S 5396.08 23. 7 23. 63 0. 07 5372.44 
GBR-24D 5396.77 26. 71 26. 71 0 5370.06 
GBR-25 5396.72 27. 68 27. 68 0 5369.04 
GBR-33 5396.28 37. 09 37. 09 0 5359.19 

* WSEL - WATER SURFACE ELEVATION ADJUSTED FOR PRODUCT DEPTH 

3.1 



JANUARY WATER SURFACE CONTOUR HAP GIANT-BLOOMFIELD REFINERY 



GIANT REFINING BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MONTH/YEAR:FEBRUARY 1990 

WELL # WELLHEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
ELEVATION WATER PRODUCT THICKNESS WSEL* 

IN FEET IN FEET IN FEET IN FEET IN FEET 

GRW-1 5394.3 51. 52 51. 52 0 5342.78 
GRW-2 5391.28 46. 9 46. 9 0 5344.38 
GRW-3 5388.77 51. 95 51. 95 0 5336.82 
GRW-4 5390.02 45. 5 45. 5 0 5344.52 
GRW-5 5390.56 41. 95 41. 95 0 5348.61 
GRW-6 5390.81 42 42 0 5348.81 
GRW-10 5395.02 49. 2 37. 16 12. 04 5355.45 
GRW-11 5397.85 19. 9 19. 9 0 5377.95 
GRW-12 5397.24 34. 88 34. 88 0 5362.36 
GRW-13 5396.9 33. 12 33. 12 0 5363.78 
GBR-7 5395.85 40. 09 30. 7 9. 39 5363.27 
GBR-8 5390.5 42. 8 42. 3 0. 5 5348.10 
GBR-10 5390.57 42. 2 41. 92 0. 28 5348.59 
GBR-13 5393.04 41. 85 40. 33 1. 52 5352.41 
GBR-15 5397.99 29. 3 29. 3 0 5368.69 
GBR-17 5402.69 33. 38 33. 38 0 5369.31 
GBR-19 5393.83 38. 78 38. 78 0 5355.05 
GBR-21S 5400.65 19. 97 19. 87 0. 1 5380.76 
GBR-21D 5400.19 29. 3 29. 3 0 5370.89 
GBR-24S 5396.08 23. 45 23. 42 0. 03 5372.65 
GBR-24D 5396.77 26. 93 26. 93 0 5369.84 
GBR-25 5396.72 27. 51 27. 51 0 5369.21 
GBR-33 5396.28 37. 12 37. 11 0. 01 5359.17 

* WSEL - WATER SURFACE ELEVATION ADJUSTED FOR PRODUCT DEPTH 

3.2 



FEBUARY WATER SURFACE CONTOUR HAP GIANT-BLOOMFIELD REFINERY 



GIANT REFINING BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MONTH/YEAR:April, 1990 

WELL # WELLHEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
ELEVATION WATER PRODUCT THICKNESS WSEL* 

IN FEET IN FEET IN FEET IN FEET IN FEET 

GRW-1 5394.3 5 1 . 74 51 . 74 0 5342.56 
GRW-2 5391. 28 46. 91 46. 91 0 5344.37 
GRW-5 5390.56 42. 01 42. 01 0 5348.55 
GRW-10 5395.02 46. 02 41 . 77 4. 25 5352.40 
GRW-11 5397.85 28 28 0 5369.85 
GRW-12 5397.24 34. 78 34. 78 0 5362.46 
GBR-7 5395.85 40. 65 34. 83 5. 82 5359.86 
GBR -a 5390.5 42. 95 42. 3 0. 65 5343.07 
GBR-10 5390.57 42. 21 41. 94 0. 27 5348.58 
GBR-13 5393.04 4 1 . 94 40. 4 1. 54 5352.33 
GBR-19 5393.83 38. 89 38. 88 0. 01 5354.95 
GBR-21S 5400.65 19. 75 19. 72 0. 03 5380.92 
GBR-21D 5400.19 29. 56 29. 56 0 5370.63 
GBR-24S 5396.08 23. 34 23. 25 0. 09 5372.81 
GBR-25 5396.72 27. 95 27. 95 0 5368.77 

Note: B e g i n n i n g w i t h May, 1990 we w i l l measure l e v e l s i n a l l w e l l : 
i n s t e a d o f j u s t t h e w e l l s r e f e r r e d t o i n t h e d i s c h a r g e p l a n . 

* WSEL -- WATER SURFACE ELEVATION ADJUSTED FOR PRODUCT i DEPTH 

3.3 



APRIL WATER SURFACE CONTOUR HAP GIANT-BLOOMFIELD REFINERY 
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GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: January 1, 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 

GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 12. a 3. 2 0. 0 4508 0 

TANK 106 10. 4 5. 7 0. 5 3010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 3. a 21. 1 0. 0 386899 0 

TANK 27 4. 1 23. 2 0. 0 185631 0 

TANK 32 8. 1 24, 2 1. 8 159291 960 

TANK 34 1. 6 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL WATER VOLUME IN STORAGE 1297519 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.1 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: January 8, 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 

GALLONS 

TANK 102 9. 3 6. 7 0. 0 9438 0 

TANK 106 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 4. 5 20. 4 0. 0 374033 0 

TANK 27 4. 1 28. 2 0. 0 185631 0 

TANK 32 8. 1 24. 2 1. a 159291 960 

TANK 34 1. 6 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL , WATER VOLUME IN STORAGE 1289583 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.2 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: January 15, 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 2. 8 13. 2 0. 0 18595 0 

TANK 106 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 2. 4 22. 5 0. 0 412631 0 

TANK 27 4. 1 28. 2 . 0. 0 185631 0 

TANK 32 8. 1 24. 2 1. 8 159291 960 

TANK 34 1. 6 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL , WATER VOLUME IN STORAGE 1337338 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.3 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: January 22, 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 9. 0 7. 0 0. 0 9861 0 

TANK 106 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 5. 4 19. 5 0. 0 357491 0 

TANK 27 4. 1 23. 2 0. 0 185631 0 

TANK 32 8. 1 24. 2 1. a 159291 960 

TANK 34 1. 6 " 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL 
TOTAL 

WATER VOLUME IN 
PRODUCT VOLUME 

STORAGE 
IN STORAGE 

1273464 
1019 

GALLONS 
GALLONS 

COMMENTS: 

4.4 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: January 29 , 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 6. 9 9. 1 0. 0 12819 0 

TANK 106 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 4. 1 20. a 0. 0 381385 0 

TANK 27 4. 1 28. 2 0. 0 185631 0 

TANK 32 8. 1 24. 2 1. a 159291 960 

TANK 34 1. 6 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL , WATER VOLUME IN STORAGE 1300316 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.5 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: February 5, 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 S. 6 7. 4 0. 0 10448 0 

TANK 10S 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 5. 5 19. 4 0. 0 356419 0 

TANK 27 4. 1 28. 2 0. 0 185631 0 

TANK 32 8. 1 24. 2 1. 8 159291 960 

TANK 34 1. S 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL WATER VOLUME IN STORAGE 1272980 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.6 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: February 12 1990 

LOCATION TANK WATER PRODUCT WATER PRODUCT 
OUTAGE DEPTH DEPTH VOLUME VOLUME 
FEET FEET INCHES GALLONS GALLONS 

TANK 102 

TANK 106 

TANK 21 

TANK 22 

TANK 27 

TANK 32 

TANK 34 

TANK 35 

TANK 37 

12. 8 

10. 4 

24. 7 

9. 2 

4. 1 

8. 1 

1. 6 

32. 3 

7. 3 

3. 2 

5. 7 

0. 0 

15. 7 

28. 2 

24. 2 

30. 5 

0. 0 

33. 2 

0. 0 

0. 5 

0. 0 

0. 0 

0. 0 

1. 8 

0. 0 

0. 0 

0. 0 

4461 

8010 

0 

288259 

185631 

159291 

200948 

0 

352232 

0 

58 

0 

0 

0 

960 

0 

0 

0 

TOTAL WATER VOLUME IN STORAGE 1198832 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.7 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: February 19 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 6. 6 9. 4 0. 0 13265 0 

TANK 106 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 9. 8 15. 0 0. 0 276007 0 

TANK 27 4. 1 28. 2 0. 0 185631 0 

TANK 32 8; 1 24. 2 1. 8 159291 960 

TANK 34 1. 6 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL WATER VOLUME IN STORAGE 1195384 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.8 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: February 26 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 8. 3 7. 7 0. 0 10300 0 

TANK 106 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 12. 9 11. 9 0. 0 219334 0 

TANK 27 4. 1 26. 2 0. 0 185631 0 

TANK 32 a. 1 24. 2 i . a 159291 960 

TANK 34 1. 6 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL , WATER VOLUME IN STORAGE 1136246 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.9 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: March 5, 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 5. 6 10. 4 0. 0 14674 0 

TANK 10S 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 17. 9 6. 9 0. 0 127434 0 

TANK 27 4. 1 23. 2 0. 0 185631 0 

TANK 32 8. 1 24. 2 1. a 159291 960 

TANK 34 1. 6 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL WATER VOLUME IN STORAGE 1048220 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.10 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: March 12, 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 12. 1 3. 9 0. 0 5494 0 

TANK 106 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 21. 1 3. a 0. 0 68925 0 

TANK 27 4. 1 28. 2 0. 0 185631 0 

TANK 32 8. 1 24. 2 1. a 159291 960 

TANK 34 1. 6 30. 5 0. 0 200948 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL WATER VOLUME IN STORAGE 980531 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.11 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: March 19, 1990 

LOCATION TANK 
OUTAGE 

FEET 

WATER 
DEPTH 
FEET 

PRODUCT 
DEPTH 
INCHES 

WATER 
VOLUME 
GALLONS 

PRODUCT 
VOLUME 
GALLONS 

TANK 102 7. 3 a. 7 0. 0 12256 0 

TANK 106 10. 4 5. 7 0. 5 8010 58 

TANK 21 24. 7 0. 0 0. 0 0 0 

TANK 22 22. 5 2. 4 0. 0 43193 0 

TANK 27 4. 1 28. 2 0. 0 185631 0 

TANK 32 8. 1 24. 2 1. a 159291 960 

TANK 34 1. 6 30. 5 0. 0 200943 0 

TANK 35 32. 3 0. 0 0. 0 0 0 

TANK 37 7. 3 33. 2 0. 0 352232 0 

TOTAL WATER VOLUME IN STORAGE 961561 GALLONS 
TOTAL PRODUCT VOLUME IN STORAGE 1019 GALLONS 

COMMENTS: 

4.12 



GIANT REFINING BLOOMFIELD REFINERY 
WEEKLY MONITORING REPORT 

WEEK OF: March 26, 1990 

LOCATION TANK WATER PRODUCT WATER PRODUCT 
OUTAGE DEPTH DEPTH VOLUME VOLUME 
FEET FEET INCHES GALLONS GALLONS 

TANK 102 

TANK 106 

TANK 21 

TANK 22 

TANK 27 

TANK 32 

TANK 34 

TANK 35 

TANK 37 

4. 6 

10. 4 

24. 7 

23. 9 

4. 1 

8. 1 

1.6 

32. 3 

7. 3 

11.4 

5. 7 

0. 0 

1.0 

28. 2 

24. 2 

30. 5 

0. 0 

33. 2 

0. 0 

0. 5 

0. 0 

0. 0 

0. 0 

1. 8 

0. 0 

0. 0 

0. 0 

16059 

8010 

0 

17461 

185631 

159291 

200948 

0 

352232 

0 

58 

0 

0 

0 

960 

0 

0 

0 

TOTAL WATER VOLUME IN STORAGE 
TOTAL PRODUCT VOLUME IN STORAGE 

939632 GALLONS 
1019 GALLONS 

COMMENTS: 

4.13 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
MONTHLY VOLUME TABULATION 

MONTH OF:January 1990 

LOCATION WEEK #1 WEEK #2 WEEK #3 WEEK #4 WEEK #5 VOLUME 
PUMPED 

GRW-1 SUBMERSIBLE 0 4080 1800 1770 1650 9300 
GRW-1 AIR LIFT 0 0 0 0 0 0 

GRW-2 SUBMERSIBLE 4400 1190 2310 2430 2320 12650 
GRW-2 AIR LIFT 0 0 0 0 0 0 

GRW-3 SUBMERSIBLE 4420 4036 10894 12310 11510 43170 
GRW-3 AIR LIFT 0 0 0 0 0 0 

GRW-4 SUBMERSIBLE 7540 7670 8020 9930 6800 39960 
GRW-4 AIR LIFT 0 0 0 0 0 0 

GRW-5 SUBMERSIBLE 0 0 0 0 0 0 
GRW-5 AIR LIFT 0 0 0 0 0 0 

GRW-6 SUBMERSIBLE 8400 8740 6690 7060 6600 37490 
GRW-6 AIR LIFT 0 0 0 0 0 0 

GRW-10 SUBMERSIBLE 10590 10810 11020 22980 18540 73940 
GRW-10 AIR LIFT 0 0 0 0 0 0 

GRW-11 AIR LIFT 4617 4625 37 0 0 9279 

GRW-12 AIR LIFT 744 2595 30 222 617 4208 

GRW-13 AIR LIFT 794 1713 23 713 1163 4411 

STRIPPER INFLUENT 40400 52100 47400 23700 44100 207700 

TANK 102 INFLUENT 47060 55100 47100 23900 47500 220660 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 
TOTAL AIR LIFT VOLUME, GALLONS 

216510 
17898 

TOTAL VOLUME PUMPED FOR THE MONTH, GALLONS 
CALCULATED AIR STRIPPER EFFLUENT VOLUME, GALLONS 
TOTAL VOLUME TO STORAGE, GALLONS 

234403 
206661.5 

26708 

5.1 



GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: January 1, 1990 

LOCATION PREVIOUS MONDAY 
READING 

WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 SUBMERSIBLE 
GRW-1 AIR LIFT 

20490 • 20490 20490 0 
0 

GRW-2 SUBMERSIBLE 
GRW-2 AIR LIFT 

160310 # 162300 164710 4400 
0 

GRW-3 SUBMERSIBLE 
GRW-3 AIR LIFT 

159610 » 163910 164030 4420 
0 

GRW-4 SUBMERSIBLE 
GRW-4 AIR LIFT 

98580 • 104180 106120 7540 
0 

GRW-5 SUBMERSIBLE 
GRW-5 AIR LIFT 

22070 # 22070 22070 0 
0 

GRW-6 SUBMERSIBLE 
GRW-6 AIR LIFT 

514350 » 520520 522750 8400 
0 

GRW-10 SUBMERSIBLE 
GRW-10 AIR LIFT 

687190 » 694690 697780 10590 
0 

GRW-11 AIR LIFT 203680 ' # 216098 219070 4617 

GRW-12 AIR LIFT 49225 » 51705 51705 744 

GRW-13 AIR LIFT 79805 * 82450 82450 794 

STRIPPER INFLUENT 192000 # 223600 232400 40400 

TANK 102 INFLUENT 163840 » 187500 210900 47060 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 
TOTAL AIR LIFT VOLUME, GALLONS 

s s s s s s s s 

35350 
6155 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 41505 

COMMENTS:Holiday, no data recorded 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 

5.2 



GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: January 8, 1990 

LOCATION PREVIOUS MONDAY WEDNESDAY FRIDAY VOLUME 
READING PUMPED 

GRW-1 SUBMERSIBLE 20490 20490 23920 24570 4080 
GRW-1 AIR LIFT 0 

GRW-2 SUBMERSIBLE 164710 164310 165190 165900 1190 
GRW-2 AIR LIFT 0 

GRW-3 SUBMERSIBLE 164030 165140 166760 168066 4036 
GRW-3 AIR LIFT 0 

GRW-4 SUBMERSIBLE 106120 105910 111850 113790 7670 
GRW-4 AIR LIFT 0 

GRW-5 SUBMERSIBLE 22070 22070 22070 22070 0 
GRW-5 AIR LIFT 0 

GRW-6 SUBMERSIBLE 522750 526590 529260 531490 8740 
GRW-6 AIR LIFT 0 

GRW-10 SUBMERSIBLE 697780 701470 705320 708590 10810 
GRW-10 AIR LIFT 0 

GRW-11 AIR LIFT 219070 226715 230972 234487 4625 

GRW-12 AIR LIFT 51705 56303 58481 60355 2595 

GRW-13 AIR LIFT 82450 82748 85654 88159 1713 

STRIPPER INFLUENT 232400 256000 284500 284500 52100 

TANK 102 INFLUENT 210900 217600 242500 266000 55100 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 36526 
TOTAL AIR LIFT VOLUME, GALLONS 8933 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 45459 

COMMENTS: 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 

5.3 



GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: January 15, 1990 

LOCATION 

GRW-1 SUBMERSIBLE 
GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 
GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 
GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 
GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 
GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE 
GRW-6 AIR LIFT 

PREVIOUS 
READING 

24570 

165900 

168066 

113790 

22070 

531490 

MONDAY WEDNESDAY FRIDAY 

GRW-10 SUBMERSIBLE 708590 
GRW-10 AIR LIFT 0 

GRW-11 AIR LIFT 234487 

GRW-12 AIR LIFT 60355 

GRW-13 AIR LIFT 88159 

STRIPPER INFLUENT 284500 

TANK 102 INFLUENT 266000 

TANK 103 EFFLUENT 2730 

25470 25800 

167020 167490 

173360 175540 

117900 119200 

22070 22070 

534810 536140 

708900 
0 

235087 

60830 

88785 

306500 

271600 

2730 

713200 
0 

237543 

62992 

90236 

317300 

296400 

2780 

26370 

168210 

178960 

121810 

22070 

538180 

719610 
0 

237804 

63109 

90237 

331900 

313100 

2820 

VOLUME 
PUMPED 

1800 
0 

2310 
0 

10894 
0 

8020 
0 

0 
0 

6690 
0 

11020 
0 

37 

30 

23 

47400 

47100 

90 

TOTAL 
TOTAL 

SUBMERSIBLE PUMP VOLUME, GALLONS 
AIR LIFT VOLUME, GALLONS 

40734 
90 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 40824 

COMMENTS: 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS I S AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: January 22, 19943 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 SUBMERSIBLE 26370 27170 27650 28140 
GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 168210 169290 169950 170640 
GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 178960 184470 187770 191270 
GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 121810 126230 128910 131740 
GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 22070 22070 22070 22070 
GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE 538180 541290 543200 545240 
GRW-6 AIR LIFT 

GRW-10 SUBMERSIBLE 719610 730040 736230 742590 
GRW-10 AIR. LIFT 

GRW-11 AIR LIFT 237804 237808 237808 237808 

GRW-12 AIR LIFT 63109 63409 63433 64975 

GRW-13 AIR LIFT 90237 90622 93367 96270 

STRIPPER INFLUENT 331900 333500 355500 355600 

TANK 102 INFLUENT 313100 313600 336000 337000 

TANK 103 EFFLUENT 2820 2910 3600 3760 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 
TOTAL AIR LIFT VOLUME, GALLONS 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 

COMMENTS: 

1770 
0 

2430 
0 

12310 
0 

9930 
0 

0 
0 

7060 
0 

22980 
0 

0 

222 

718 

23700 

23900 

940 

56480 
940 

57420 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS I S AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: January 29, 1990 

LOCATION 

GRW-1 SUBMERSIBLE 
GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 
GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 
GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 
GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 
GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE 
GRW-6 AIR LIFT 

PREVIOUS 
READING 

28140 

170640 

191270 

131740 

22070 

545240 

MONDAY WEDNESDAY FRIDAY 

GRW-10 SUBMERSIBLE 742590 
GRW-10 AIR LIFT 0 

GRW-11 AIR LIFT 237808 

GRW-12 AIR LIFT 64975 

GRW-13 AIR LIFT 96270 

STRIPPER INFLUENT 355600 

TANK 102 INFLUENT 337000 

TANK 103 EFFLUENT 3760 

28900 29330 

171700 172320 

196670 199800 

134860 136730 

22070 22070 

548260 550070 

751780 
0 

237808 

66293 

98786 

367000 

345300 

4090 

756360 
0 

237808 

67727 

101476 

372600 

356300 

4640 

29790 

172960 

202780 

138540 

22070 

551840 

761130 
0 

237808 

69322 

104466 

399700 

384500 

5540 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 
TOTAL AIR LIFT VOLUME, GALLONS 

VOLUME 
PUMPED 

1650 
0 

2320 
0 

11510 
0 

6800 
0 

0 
0 

6600 
0 

18540 
0 

0 

617 

1163 

44100 

47500 

1780 

47420 
1780 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 

COMMENTS: 

49200 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
MONTHLY VOLUME TABULATION 

MONTH OF:February 1990 

LOCATION WEEK #1 WEEK #2 WEEK #3 WEEK #4 WEEK #5 VOLUME 
PUMPED 

GRW-1 SUBMERSIBLE 1680 1520 1550 1490 0 6240 
GRW-1 AIR LIFT 0 0 0 0 0 0 

GRW-2 SUBMERSIBLE 2380 2170 2280 2330 0 9160 
GRW-2 AIR LIFT 0 0 0 0 0 0 

GRW-3 SUBMERSIBLE 12510 11220 12150 11440 0 47320 
GRW-3 AIR LIFT 0 0 0 0 0 0 

GRW-4 SUBMERSIBLE 7750 7870 6770 4470 0 26860 
GRW-4 AIR LIFT 0 0 0 0 0 0 

GRW-5 SUBMERSIBLE 0 0 0 0 0 0 
GRW-5 AIR LIFT 0 0 0 0 0 0 

GRW-6 SUBMERSIBLE 6700 5900 6040 5800 0 24440 
GRW-6 AIR LIFT 0 0 0 0 0 0 

GRW-10 SUBMERSIBLE 18830 17910 21590 29070 0 87400 
GRW-10 AIR LIFT 0 0 0 0 0 0 

GRW-11 AIR LIFT 0 0 0 0 0 0 

GRW-12 AIR LIFT 1106 90S 655 1103 0 3772 

GRW-13 AIR LIFT 2074 1642 1235 2067 0 7018 

STRIPPER INFLUENT 128700 100800 46700 144700 0 420900 

TANK 102 INFLUENT 126800 99200 58400 151900 0 436300 

====== s = = = = s:=: = = =s = = — — — — = = = = ========= — = — — — — — — — = = = = = = = = : 
TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 201420 
TOTAL AIR LIFT VOLUME, GALLONS 10790 

TOTAL VOLUME PUMPED FOR THE MONTH, GALLONS 212210 
CALCULATED AIR STRIPPER EFFLUENT VOLUME, GALLONS 418795.5 
TOTAL VOLUME TO STORAGE, GALLONS -206585. 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: February 5 1990 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 SUBMERSIBLE 
GRW-1 AIR LIFT 

29790 30530 30940 31470 1680 
0 

GRW-2 SUBMERSIBLE 
GRW-2 AIR LIFT 

172960 174010 174600 175340 2380 
0 

GRW-3 SUBMERSIBLE 
GRW-3 AIR LIFT 

202780 208160 211300 215290 12510 
0 

GRW-4 SUBMERSIBLE 
GRW-4 AIR LIFT 

138540 141820 143810 146290 7750 
0 

GRW-5 SUBMERSIBLE 
GRW-5 AIR LIFT 

22070 22070 22070 22070 0 
0 

GRW-6 SUBMERSIBLE 
GRW-6 AIR LIFT 

551840 554770 556450 558540 6700 
0 

GRW-10 SUBMERSIBLE 
GRW-10 AIR LIFT 

761130 
0 

770120 
0 

774540 
0 

779960 
0 

18830 
0 

GRW-11 AIR LIFT 237808 237808 237808 237808 0 

GRW-12 AIR LIFT 69322 71675 73047 74786 1106 

GRW-13 AIR LIFT 104466 108881 111453 114711 2074 

STRIPPER INFLUENT 399700 452900 485300 528400 128700 

TANK 102 INFLUENT 384500 437200 465600 511300 126800 

TANK 103 EFFLUENT 5540 6940 7420 8720 3180 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 49850 
TOTAL AIR LIFT VOLUME, GALLONS 3180 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 53030 
TOTAL VOLUME TO INFILTRATION GALLERY, GALLONS 128700 
TOTAL VOLUME TO STORAGE -75670 
COMMENTS: 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: February 12, 1990 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 
GRW-1 

SUBMERSIBLE 
AIR LIFT 

31470 32090 32530 32990 1520 
0 

GRW-2 
GRW-2 

SUBMERSIBLE 
AIR LIFT 

175340 176210 176830 177510 2170 
0 

GRW-3 
GRW-3 

SUBMERSIBLE 
AIR LIFT 

215290 220080 222830 226510 11220 
0 

GRW-4 
GRW-4 

SUBMERSIBLE 
AIR LIFT 

146290 149470 151260 154160 7870 
0 

GRW-5 
GRW-5 

SUBMERSIBLE 
AIR LIFT 

22070 22070 22070 22070 0 
0 

GRW-6 
GRW-6 

SUBMERSIBLE 
AIR LIFT 

558540 561160 562650 564440 5900 
0 

GRW-10 
GRW-10 

SUBMERSIBLE 
AIR LIFT 

779960 
0 

786400 
0 

791220 
0 

797870 
0 

17910 
0 

GRW-11 AIR LIFT 237808 237808 237808 237808 0 

GRW-12 AIR LIFT 74786 76862 78470 80062 908 

GRW-13 AIR LIFT 114711 118600 121607 124250 1642 

STRIPPER INFLUENT 528400 571600 629200 629200 100800 

TANK 102 INFLUENT 511300 559000 608100 610500 99200 

TANK 103 EFFLUENT 8720 9700 10940 11270 2550 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 46590 
TOTAL AIR LIFT VOLUME, GALLONS 2550 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 49140 
TOTAL VOLUME TO INFILTRATION GALLERY, GALLONS 100800 
TOTAL VOLUME TO STORAGE, GALLONS -51660 
COMMENTS: 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: February 19, 1990 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 
GRW-1 

SUBMERSIBLE 
AIR LIFT 

32990 33890 34110 34540 1550 
0 

GRW-2 
GRW-2 

SUBMERSIBLE 
AIR LIFT 

177510 178800 179120 179790 2280 
0 

GRW-3 
GRW-3 

SUBMERSIBLE 
AIR LIFT 

226510 233660 235250 238660 12150 
0 

GRW-4 
GRW-4 

SUBMERSIBLE 
AIR LIFT 

154160 159730 160930 160930 6770 
0 

GRW-5 
GRW-5 

SUBMERSIBLE 
AIR LIFT 

22070 22070 22070 22070 0 
0 

GRW-6 
GRW-6 

SUBMERSIBLE 
AIR LIFT 

564440 567840 568640 570480 6040 
0 

GRW-10 
GRW-10 

SUBMERSIBLE 
AIR LIFT 

797870 
0 

810610 
0 

813560 
0 

819460 
0 

21590 
0 

GRW-11 AIR. LIFT 237808 237808 237808 237808 0 

GRW-12 AIR LIFT 80062 80270 81038 82567 655 

GRW-13 AIR LIFT 124560 124984 126422 129287 1235 

STRIPPER INFLUENT 629200 632200 652500 675900 46700 

TANK 102 INFLUENT 610500 617500 631500 668900 58400 

TANK 103 EFFLUENT 11270 11660 12200 13160 1890 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 50380 
TOTAL AIR LIFT VOLUME, GALLONS 1890 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 52270 
TOTAL VOLUME TO INFILTRATION GALLERY, GALLONS 46700 
TOTAL VOLUME TO STORAGE, GALLONS 5570 
COMMENTS: 

NOTE: AIR LIFT METER READINGS ARE AN•INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: February 26, 1990 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 
GRW-1 

SUBMERSIBLE 
AIR LIFT 

34540 35610 * 36030 1490 
0 

GRW-2 
GRW-2 

SUBMERSIBLE 
AIR LIFT 

179790 181460 * 182120 2330 
0 

GRW-3 
GRW-3 

SUBMERSIBLE 
AIR LIFT 

238660 246910 * 250100 11440 
0 

GRW-4 
GRW-4 

SUBMERSIBLE 
AIR LIFT 

160930 163280 * 165400 4470 
0 

GRW-5 
GRW-5 

SUBMERSIBLE 
AIR LIFT 

22070 22070 * 22070 0 
0 

GRW-6 
GRW-6 

SUBMERSIBLE 
AIR LIFT 

570480 574750 » 576280 5800 
0 

GRW-10 
GRW-10 

SUBMERSIBLE 
AIR LIFT 

819460 837000 * 848530 29070 
0 

GRW-11 AIR LIFT 237808 237808 • 237808 0 

GRW-12 AIR LIFT 82567 86328 * 87857 1103 

GRW-13 AIR LIFT 129287 136332 * 139197 2067 

STRIPPER INFLUENT 675900 781000 # 820600 144700 

TANK 102 INFLUENT 668900 771500 # 820800 151900 

TANK 103 EFFLUENT 13160 15360 * 16330 3170 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 54600 
TOTAL AIR LIFT VOLUME, GALLONS 3170 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 57770 
TOTAL VOLUME TO INFILTRATION GALLERY, GALLONS 144700 
TOTAL VOLUME TO STORAGE, GALLONS -86930 
COMMENTS: 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
MONTHLY VOLUME TABULATION 

MONTH OF:March 1990 

LOCATION 

GRW-1 SUBMERSIBLE 
GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 
GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 
GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 
GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 
GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE 
GRW-6 AIR LIFT 

GRW-10 SUBMERSIBLE 
GRW-10 AIR LIFT 

GRW-11 AIR LIFT 

GRW-12 AIR LIFT 

GRW-13 ATR LIFT 

STRIPPER INFLUENT 

TANK 102 INFLUENT 

WEEK #1 WEEK #2 WEEK #3 WEEK #4 WEEK #5 

1510 
0 

2330 
0 

11040 
0 

8550 
0 

0 
0 

6060 
0 

44400 
0 

0 

1181 

2209 

159700 

183900 

1080 
0 

1630 
0 

5300 
0 

7100 
0 

0 
0 

4570 
0 

32720 
0 

2500 

1330 

2500 

102600 

136100 

1530 
0 

2450 
0 

11370 
0 

9210 
0 

0 
0 

6230 
0 

43990 
0 

2312 

1052 

1916 

99900 

105300 

1050 
0 

1740 
0 

8460 
0 

6860 
0 

4890 
0 

31620 
0 

1179 

339 

1633 

71900 

97700 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

VOLUME 
PUMPED 

5170 
0 

8200 
0 

36170 
0 

31720 
0 

0 
0 

21750 
0 

157730 
0 

5991 

4402 

3253 

434100 

523000 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 260740 
TOTAL AIR LIFT VOLUME, GALLONS 18651 

TOTAL VOLUME PUMPED FOR THE MONTH, GALLONS 279391 
CALCULATED AIR STRIPPER EFFLUENT VOLUME, GALLONS 431929.5 
TOTAL VOLUME TO STORAGE, GALLONS -152538. 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: March 5, 1990 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 
GRW-1 

SUBMERSIBLE 
AIR LIFT 

36030 36700 37100 37540 1510 
0 

GRW-2 
GRW-2 

SUBMERSIBLE 
AIR LIFT 

182120 183170 183780 184450 2330 
0 

GRW-3 
GRW-3 

SUBMERSIBLE 
AIR LIFT 

250100 254810 257790 261140 11040 
0 

GRW-4 
GRW-4 

SUBMERSIBLE 
AIR LIFT 

165400 168910 171170 173950 8550 
0 

GRW-5 
GRW-5 

SUBMERSIBLE 
AIR LIFT 

22070 22070 22070 22070 0 
0 

GRW-6 
GRW-6 

SUBMERSIBLE 
AIR LIFT 

576280 578880 580500 1840 6060 
0 

GRW-10 
GRW-10 

SUBMERSIBLE 
AIR LIFT 

848530 
0 

867550 
0 

878820 
0 

14110 
0 

44400 
0 

GRW-11 AIR LIFT 237808 237808 237808 237808 0 

GRW-12 AIR LIFT 87857 90191 91652 93225 1181 

GRW-13 AIR LIFT 139197 143565 146307 149238 2209 

STRIPPER INFLUENT 820600 893700 934500 980300 159700 

TANK 102 INFLUENT 820800 901000 949600 1004700 183900 

TANK 103 EFFLUENT 16330 17770 18670 19720 3390 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 73890 
TOTAL AIR LIFT VOLUME, GALLONS 3390 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 77280 
CALCULATED AIR STRIPPER EFFLUENT VOLUME, GALLONS 158901.5 
TOTAL VOLUME TO STORAGE, GALLONS -81621.5 
COMMENTS: 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: March 12, 1990 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 
GRW-1 

SUBMERSIBLE 
AIR LIFT 

37540 38190 38610 38620 1080 
0 

GRW-2 
GRW-2 

SUBMERSIBLE 
AIR LIFT 

184450 185440 186120 186130 1680 
0 

GRW-3 
GRW-3 

SUBMERSIBLE 
AIR LIFT 

261140 264690 266430 266440 5300 
0 

GRW-4 
GRW-4 

SUBMERSIBLE 
AIR LIFT 

173950 178200 181010 181050 7100 
0 

GRW-5 
GRW-5 

SUBMERSIBLE 
AIR LIFT 

22070 22070 22070 22070 0 
0 

GRW-6 
GRW-6 

SUBMERSIBLE 
AIR LIFT 

1840 4540 6380 6410 4570 
0 

GRW-10 
GRW-10 

SUBMERSIBLE 
AIR LIFT 

14110 
0 

14110 
0 

30940 
0 

46830 
0 

32720 
0 

GRW-11 AIR LIFT 237808 242277 245137 248050 2500 

GRW-12 AIR LIFT 93225 95577 97111 98676 1330 

GRW-13 AIR LIFT 149238 153679 156548 159480 2500 

STRIPPER INFLUENT 980300 1044700 1066100 1082900 102600 

TANK 102 INFLUENT 1004700 1085500 1120800 1140800 136100 

TANK 103 EFFLUENT 19720 22720 24460 26050 6330 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 52450 
TOTAL AIR LIFT VOLUME, GALLONS 6330 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 58780 
CALCULATED AIR STRIPPER EFFLUENT VOLUME, GALLONS 102087 
TOTAL VOLUME TO STORAGE, GALLONS -43307 
COMMENTS:Power to submersibles was o f f f o r a period of time 

from 3-14-90 to 3-16-90. 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: March 19,1990 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 
GRW-1 

SUBMERSIBLE 
AIR LIFT 

38620 39300 39750 40150 1530 
0 

GRW-2 
GRW-2 

SUBMERSIBLE 
AIR LIFT 

186130 187230 187980 188580 2450 
0 

GRW-3 
GRW-3 

SUBMERSIBLE 
AIR LIFT 

266440 271220 274620 3190 11370 
0 

GRW-4 
GRW-4 

SUBMERSIBLE 
AIR LIFT 

181050 184880 187750 190260 9210 
0 

GRW-5 
GRW-5 

SUBMERSIBLE 
AIR LIFT 

22070 22070 22070 22070 0 
0 

GRW-6 
GRW-6 

SUBMERSIBLE 
AIR LIFT 

6410 8980 10970 12640 6230 
0 

GRW-10 
GRW-10 

SUBMERSIBLE 
AIR LIFT 

46830 
0 

66740 
0 

87220 
0 

95820 
0 

48990 
0 

GRW-11 AIR LIFT 248050 251955 255030 259740 2312 

GRW-12 AIR LIFT 98676 100769 102419 103996 1052 

GRW-13 AIR LIFT 159480 163406 166497 169171 1916 

STRIPPER INFLUENT 1082900 1120000 1161700 1182800 99900 

TANK 102 INFLUENT 1140800 1187000 1221800 1246100 105300 

TANK 103 EFFLUENT 26050 28150 29820 31330 5280 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 79780 
TOTAL AIR LIFT VOLUME, GALLONS 5280 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 85060 
CALCULATED AIR STRIPPER EFFLUENT VOLUME, GALLONS 99400.5 
TOTAL VOLUME TO STORAGE, GALLONS -14340.5 
COMMENTS: 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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GIANT REFINING CO. BLOOMFIELD REFINERY 
METER READINGS REPORT 

WEEK OF: March 26, 1990 

LOCATION PREVIOUS 
READING 

MONDAY WEDNESDAY FRIDAY VOLUME 
PUMPED 

GRW-1 
GRW-1 

SUBMERSIBLE 
AIR LIFT 

40150 80750 41200 41200 1050 
0 

GRW-2 
GRW-2 

SUBMERSIBLE 
AIR LIFT 

188580 189520 190320 190320 1740 
0 

GRW-3 
GRW-3 

SUBMERSIBLE 
AIR LIFT 

3190 8040 11650 11650 8460 
0 

GRW-4 
GRW-4 

SUBMERSIBLE 
AIR LIFT 

190260 194190 197120 197120 6860 
0 

GRW-5 
GRW-5 

SUBMERSIBLE 
AIR LIFT 

22070 22070 22070 22070 0 
0 

GRW-6 
GRW-6 

SUBMERSIBLE 
AIR LIFT 

12640 15440 17530 17530 4S90 
0 

GRW-10 
GRW-10 

SUBMERSIBLE 
AIR LIFT 

95820 115460 127440 127440 31620 
0 

GRW-11 AIR LIFT 259740 261962 265031 265031 1179 

GRW-12 AIR LIFT 103996 106124 107760 107760 839 

GRW-13 AIR LIFT 169171 173433 176500 176500 1633 

STRIPPER INFLUENT 1182800 1223700 1244700 1254700 71900 

TANK 102 INFLUENT 1246100 1314700 1343800 1343800 97700 

TANK 103 EFFLUENT 31330 33400 34980 34980 3650 

TOTAL SUBMERSIBLE PUMP VOLUME, GALLONS 54620 
TOTAL AIR LIFT VOLUME, GALLONS 3650 

TOTAL VOLUME PUMPED FOR THE WEEK, GALLONS 58270 
CALCULATED AIR STRIPPER EFFLUENT VOLUME, GALLONS 71540. 5 
TOTAL VOLUME TO STORAGE, GALLONS -13270.5 
COMMENTS:No meter readings were taken on 3/30/90 

NOTE: AIR LIFT METER READINGS ARE AN INDICATION OF THE NUMBER 
OF CYCLES, NOT GALLONS. THE NUMBER OF GALLONS IS AN ESTIMATE 
BASED ON THE APPROXIMATE VOLUME PUMPED PER CYCLE. SUBMERSIBLE 
PUMP METER READINGS ARE INDICATED IN GALLONS 
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VOLUME TABULATIONS 



Giant R e f i n i n g Co. B l o o m f i e l d R e f i n e r y 
T o t a l Volume Summary 

F i r s t Quarter 1990 

T o t a l Volume Of Water Recovered 726009 
Net Change I n Storage Volume -357887 

T o t a l Water Pumped To The 1083896 
A i r S t r i p p e r 

A i r S t r i p p e d Water Volume 1062700 
As I n d i c a t e d On The A i r 
S t r i p p e r I n f l u e n t Meter 

D i f f e r e n c e 21196 

Comments:The d i f f e r e n c e i n d i c a t e d i s 
w i t h i n t h e accuracy t o l e r a n c e 
o f t h e meters 
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Giant R e f i n i n g Co. B l o o m f i e l d R e f i n e r y 
Q u a r t e r l y Recovery Well 

Volume T a b u l a t i o n 

1 s t Quarter 1990 

Well Month #1 Month #2 Month #3 T o t a l 

GRW-1 

GRW-2 

GRW-3 

GRW-4 

GRW-5 

GRW-6 

GRW-10 

GRW-11 

GRW-12 

GRW-13 

9300 

12650 

43170 

39960 

0 

37490 

73940 

9279 

4208 

4411 

6240 

9160 

47320 

26860 

0 

24440 

87400 

0 

3772 

7018 

5170 

8200 

36170 

31720 

0 

21750 

157730 

5991 

4402 

8258 

20710 

30010 

126660 

98540 

0 

83680 

319070 

15270 

12382 

19687 

T o t a l Volume Pumped I n Gall o n s 726009 



Giant R e f i n i n g Co. B l o o m f i e l d R e f i n e r y 
Q u a r t e r l y Net Tank 

Volume Change 

F i r s t Quarter 1990 

Tank Beginning Ending Net 
Number Volume Volume Change 

102 4508 16059 11551 

106 8010 8010 0 

21 0 0 0 

22 386899 17461 -369438 

27 185631 185631 0 

32 159291 159291 0 

34 200948 200948 0 

35 0 0 0 

37 352232 352232 0 

T o t a l Net Volume Change -357887 
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SPECIFIC. CONDUCTANCE VALUES 



S P E C I F I C CONDUCTANCE VALUES 
FOR GRW-13 IN umhos/cm 

F I R S T QUARTER 1990 

1/90 2/90 3/90 

6343 5000 6000 
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8.0 DATA COLLECTED BY GROUNDWATER TECHNOLOGY, INC. 



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 . In transmitting this 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. 
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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 Page 1 of 2 

PROJECT MGRi Tom Fox 
Groundwater Technology,Inc. 
£879 S. Emporia 

Englewood, CO 80112 
PROJECT fti230-799-5009-4 
LOCATIONi Farmington, NM 
SAMPLED: 12-15/15-87 BYi M. Wood 
RECEIVED: 12-18-67 BY: K. Biava 
ANALYZED: 12-19-87 BY: J. Floro 
MATRIX: Water 

TEST RESULTS (ppb) 

1 
COMPOUNDS 1 

MDL ILAB « 
1 I.D. ft 

1 11071 
1 TH-8 

1 11056 
1 TH-9 

1 11057 
1 TH-11 

11058 
TH-12 

1 11059 
1 TH-13 

Benzene 0.5 1 1 <0.5 <0.5 <0.5 

Ethylbenzene 0.5 (0.5 1 <0.5 <0.5 18 

Toluene 0.5 2 3 <0.5 (0.5 1 

Xylenes 0.5 <0.5 5 (0.5 <0.5 58 

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. 
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Envirc^mentd 
Labc^atories^ 
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 «:230-799-5009-4 
LOCATION: Farmington, NM 

(ppb) 

COMPOUNDS 
I MDL ILAB « I 11080 I 11061 I 
I II.D.tt I TH-14 I TH-15 I 

Benzene 0.5 2 70 

Ethylbenzene 0.5 2 13 

Toluene 0.5 1 6 

Xylenes 0.5 a 70 

Total BTEX 0.5 13 160 

Misc.Hydrocarbons 
(C4-C12) 

1 25 8600 

Total Petroleum 1 38 8800 
Hydrocarbons as 
Gasoline 

Results rounded to two significant figures. 
MDL = Method Detection Limit5 compound below this level would not be detected. 
METHODS: Modified EPA 5030/8015/8020. 

8.3 



ErwiroTmentd 
Laboratories® 
A division of Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415) 685-7852 

12-22-87 MH 

PROJECT MGRI 

Page 1 of 2 

Tom Fox 
Groundwater Technology,Inc. 
£879 S. Emporia, #4 
Englewood, CO 80112 

PROJECT ft:230-799-5009-5 
(800) 544-3422 from inside California LOCATION: Farmington, NM 
(800) 423-7143 from outside California SAMPLED: 12-11/15/87 BY: M. Wood 

RECEIVED: 12-18-87 BY: K. Biava 
ANALYZED: 12-21-87 : BY: E. Popek 
MATRIX: 

TEST RESULTS (ppb) 

1 MDL ILAB ft 1 11072 1 11073 1 11074 1 11075 
COMPOUND 1 II.D.tt 1 TH-8 1 TH-9 1 TH-11 1 TH-12 

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 
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 (1.0 (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 bromoch1oromet hane 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-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, l-Dichloroethene 0.2 (0.2 (0.2 (0.2 £.0 
t rans-1,2-D i ch1oroet hene 2.0 (2.0 (2.0 (2.0 (2.0 
1,2-Di ch1oropropane 0.5 (0.5 (0.5 (0.5 (0.5 
cis-1,3-Dichloropropene 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 8 28 
1,1,2,2-Tetrachloroethane 0.5 (0.5 (0.5 (0.5 (0.5 
Tet rach i oroet hene 0.5 (0.5 (0.5 (9.5 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 ch1orof1uoromet hane 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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2 of 2 

A division of Groundwater Technology, Inc. 

Western Region PROJECT MBR: Tom Fox 
4080-C Pike Lane, Concord, CA 94520 PROJECR ID#: 230-799-5009-5 
(415)685-7852 LOCATION: Farmington, NM 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

TEST RESULTS (ppb) 

COMPOUND 
1 MDL 
1 

ILAB « 
1 I.D. * 

1 11078 1 
1 TH-13 1 

11077 
TH-14 

1 11078 
1 TH-15 

Bromod i ch1oromet h ane 0.5 (0.5 (0.5 (0.5 
Bromoform 0.5 (0.5 (0.5 (0.5 
Bromomethane 0.5 (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-D i ch1orobenzene 0.5 (0.5 (0.5 (0.5 
i,3-Dichlorobenzene 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,l-Dichloroethene 0.2 (0.2 (0.2 (0.2 
t rans-1,2-D i ch1oroet hene 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 
trans-1,3-Dichloropropene 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 
Tetrachloroethene 0.5 12 (0.5 7.0 
1,1,1-Trichloroethane 0.5 9.0 (0.5 (0.5 
1,1,2-Tr i ch1oroet hane 0.5 (0.5 (0.5 (0.5 
Trichloroethene 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. 
METHOD: EPA 8010. 
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I aEnvironmental 
laboratories® 
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 

Page 1 of 3 

1/07/88 rw 
PROJECT MGR: Tom Fox 

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

PROJECT #:230-799-5009-3 
LOCATION: Farmington, NM 
SAMPLED: 12/11-15/87 BY: M. Wood 
RECEIVED: 12/18/87 BY: K. Biava 
ANALYZED: 12/25/87 BY: L. Hinson 
MATRIX: Soil R. Craven 

TEST RESULTS ppm (mg/kg) 

PARAMETER I MDL 
LAB # I 

I I.D.* I 
11062C I 
14-45 I 

11063C I 
8-30 I 

11064C I 
12-30 I 

11065C 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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Erwir<Dnmentd 
Laboratories® 
A division of Groundwater Technology, Inc. 

Page 2 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 #: 230-799-5009-3 
(800) 423-7143 from outside California LOCATION: Farmington, NM 

TEST RESULTS (ppm) 

LAB # I 11066C I 11067C I 11068C I 11069C I 
PARAMETER I MDL I I.D.# I 16-20 I 6-20 I 9-30 I 13-35 I 

Total Petroleum 5 1500 < 5 < 5 450 
Hydrocarbons as 
Diesel 

MDL = Method Detection Limit. 
METHOD: Modified 8270/3550. 
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Environmental 
Laboratories® 
A division ol Groundwater Technology, Inc. 

Page 3 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 #: 230-799-5009-3 
(800) 423-7143 from 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 8270/3550. 

J^Ji^L— 
SAFY KHALIFf/, Ph.D., Director 
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^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 

12/30/87 rw 
PROJECT MGR: 

Page 1 of 2 

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

PROJECT #:230-799-5089-6 
LOCATION: Farmington, NM 
SAMPLED: 12/11-15/87 
RECEIVED: 12/18/87 
ANALYZED: 12/29/87 
MATRIX: Water 

BY: M. 
BY: K. 
BY: L. 

R. 

Wood 
Biava 
Hinson 
Craven 

TEST RESULTS (ppb) 

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

I I.D.# I TH-8 I TH-9 I TH-11 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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SJEnvironmental 
A division of Groundwater Technology, Inc. 

Page 2 of 2 

Western Region 
4080-C Pike Lane, Concord, CA 94520 
(415)685-7852 PROJECT MBR: Tom Fox 
(800) 544-3422 from inside California PROJECT #: 230-799-5009-6 
(800) 423-7143 from outside Califomia LOCATION: Farmington, NM 

TEST RESULTS (ppb) 

LAB » I 11083 I 11084 I 11085 I I 
PARAMETER I MDL I I.D.tt I TH-13 I TH-14 I TH-15 I I 

Total Petroleum 250 ( 250 ( 250 ( 250 
Hydrocarbons as 
Diesel 

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

SAFY KHALIFA, Ph.D., Director 
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aEnvironmental 
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 Page 1 of 2 

PROJECT MGR: Tom Fox 
Groundwater Technology,Inc. 
6879 S. Emporia, #4 
Englewood, CO 80112 

PROJECT #:23O-799-5009-7 
LOCATION: Farmington, NM 
SAMPLED: 12-11/15-87 BY: M. Wood 
RECEIVED: 12-18-87 BY: K. Biava 
ANALYZED: 12-30-87 BY: C. Miller 
MATRIX: Water P. Voitoff 

TEST RESULTS 

PARAMETER MDL 
LAB « I 11086 I 11087 I 11088 I 

I I.D.# I TH-9 I TH-11 I TH-12 I 

pH 

Methyl Orange Alkalinity 
(mg CaC03/L) 

10 

7.5 7.4 7.5 

184 202 194 

Calcium Hardness 
(mg CaC03/L) 

1750 1200 1350 

TDS 
(mg/L) 

10 5810 2670 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. 
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L îronmental 
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 2 of 2 

PROJECT MGR: Tom Fox 
PROJECT «:238-799-5089-7 
LOCATION: Farmington, NM 

TEST RESULTS 

PARAMETER 
LAB # I 11089 I 11090 I 

MDL I I.D.# I TH-13 I TH-14 I 

PH 

Methyl Orange Alkalinity 
(mg CaC03/L) 

Calcium Hardness 
(mg CaC03/L) 

TDS 
(mg/L) 

10 

10 

7.0 7.7 

300 137 

800 

4560 

1200 

4030 

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 

SAFY KHALIFA, ̂ h TBTT̂ Dir rector 
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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 

Page 1 of 2 
1/04/88 rw 
PROJECT MBR: Tom Fox 

Groundwater Technology,Inc. 
6879 S. Emporia, #4 
Englewood, CO A0112 

PROJECT #: 236)- 799-5009-2 
LOCATION: Farmington, NM 
SAMPLED: 12/11-14/87 BY: M. Wood 

TEST RESULTS (mg/kg 

RECEIVED: 
ANALYZED: 
MATRIX: 

= ppm) 

12-18-87 
12-23-87 
Soil 

BY: 
BY: 

K. Biava 
K. Patton 

1 
COMPOUNDS 1 

MDL ILAB « 
i I.D.* 

1 11062B 
1 14-45 

1 11SJ63B 1 
1 8-30 1 

1106AB 
12-30 

1 11065B 1 
1 11-30 1 

11066B 1 
16-20 1 

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 ( 1.0 360 

Total Petroleum 1.0 4 4 ( 1.0 ( lc0 370 
Hydrocarbons as 
Gasoline 

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

METHODS: Modified EPA Methods 5030/8015/8020. 
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aEnvironmental 
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 #:230-799-5009-2 
LOCATION: Farmington, NM 

(mg/kg = ppm) 

I 
COMPOUNDS I 

MDL ILAB « 
11. D.* 

1 110&7B 
1 6-20 

1 110&8B 
1 9-30 

1 U0&9B 
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, Director 
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