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1.0 MONTHLY AIR STRIPPER ANALYSES 



1.1 GENERAL WATER CHEMISTRY 



imi 
Inter-mountain 

Laboratories, Inc. 
CLIENT: Geoscience Consultants 

SITE: S t r i p p e r I n f l u e n t 
LAS NO: F3672 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

12/20/89 

12/13/89 
12/12/89 

Lab pH (s.u.) 7.75 
Lab C o n d u c t i v i t y , umhos/cm 4780 
Lab r e s i s t i v i t y , ohm-m 2.0921 
Total Dissolved Solids (180), mg/l.. 3452 
Total Dissolved Solids ( c a l c ) , mg/l. 3421 
Total A l k a l i n i t y as CaC03, mg/l 586.08 
Total A c i d i t y as CaC03, mg/l 0.00 
Total Hardness -as CaC03, mg/l 1310.49 
Sodium Absorption Ratio 8.21 

mg/l meq/1 
Bicarbonate as HC03 715.02 11.72 
Carbonate as C03 0.00 0.00 
Chloride 599.53 16.91 
Sulf a t e 1311.86 27.33 
Calcium 389.52 19.44 
Magnesium 82.36 6.77 
Potassium 2.96 0.08 
Sodium 683.60 29.73 
Major Cations 56.02 
Major Anions 55.96 
Cation/Anion Difference 0.05 

C. Neal Schaef 
Senior Chemist 

ajr 

1.1.1 



iml 
Inter-mountain 

Laboratories, Inc. 

CLIENT: Geoscience Consultants 

SITE: E f f l u e n t 
LA8 NO: F3673 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

12/20/89 

12/13/89 
12/12/89 

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 
Total Dissolved Solids (180), m.g/1. 
Total Dissolved Solids ( c a l c ) , mg/l 
Total A l k a l i n i t y as CaC03, mg/l.... 
Total A c i d i t y as CaC03, mg/l 
Total Hardness as CaC03, mg/l 
Sodium Absorption Ratio 

7.92 
4 76 7 

2.0978 
3416 
3433 

562.32 
0.00 

1268.38 
8.21 

8icarbonate as HCO3 
Carbonate as C03 
Chloride. 
S u l f a t e . . 
Calcium. . 
Magnesium 
Potassium 
Sodium... 
Major Cati ons 
Major Anions. 
Cation/Anion Difference 

mg/l 
6 8 6.03 
0 .00 

604.88 
1311.86 
4 9 6.90 

6.96 
2 . 92 

672.00 

meq/1 
11.25 
0.00 

17.06 
27.33 
24.80 
0 .57 
0.0 7 

29.23 
54.67 
55.64 
0 .88 

C. Neal Schae 
Senior Chemi 

1.1.2 

m n 



CLIENT: GBR-Giant Refine. 

SITE: I n l e t 
AB NO-- F3S28 

I m i 
Inter-fTlountain 

Laboratories, Inc. 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

Lab PH 
Lab Conductivity.' urnKos / cr 
Lab r e s i s t i v i t y . ' o^m-m... 

7.43 
4958 

2.0169 
3492 
3311 

554.40 
0 . 00 

Hardness as CaC03.- roe/I 1347.33 

Tata 
Tota 
Tota 
Tota 
Tota 
Sodium Absorption Ratio 

Dissolved Solids (180).' mg/l 
Dissolved So! ids (calc).' ms/ 
A l k a l i n i t y as CaC03 .< mg / I 
A c i d i t y as CaC03.< mg/l 

B i c 
Car 
CI-. ! 

a r b 
b on 
o r i 

Su I 
Ca ! 
Mao 

f a t 
C ! (J 
n B i ; 

Pot 
Sod 
Ha j 
Ma j 
Cat 

ass 
i um 
o r 
0 r 
1 n n 

onate as HC03 
ate as C03. 
de 
e 
m 
ium 
i 11 m 

Cations 
Anions 
/.Anion D i f f e r e n c e 

h l k 
0 

555 
13A4 
192 
211 
2 

A57 

>/ I 
37 
00 
QA 
95 
02 
. 15 
. AO 
5n 

7.73 

mgq/ I 

11 . 09 
0 . 00 

15 . AA 
28.44 
9.58 

17.36 
0 . 07 

28.38 
55.39 
55. 18 
n 1 9 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

1 1 / 2 0 / 8 9 

11/15/89 
11/15/89 

Lab D i r e c t o r 

1.1.3 



CLIENT s GBR-Giant Refine! 

I SITE: Outlet 
TAR NO'- F3529 

Imi 
InterfTlountain 

Laboratories, Inc. 

Lab pH 
Lab Conductivity.' u m h o s / c T 
Lab r e s i s t i v i t y . ' ohm-m 
Tota 
Tota 
Tota 
Tota 
Tota 

Dissolved So! 
Dissolved So! 
A l k a l i n i t y as CaCD3, mg/l 
A c i d i t y as C a C 0 3 .' mg/l... 
Hardness as CaCD3.« mg / ! 

Sodium Absorption Ratio 

DATE REPORTED: 

DATE RECEIVED: 
DATF COLLECTED: 

7.83 
494A 

2.0218 
3490 
•3457 

524.70 
0 . 00 

1273.65 
fl 75 

ds (180 ) .- mg / I 
r i p ( r a I r ) 1 m o / 

B i ca 
C a r b 
CU I o 
Su I f 
Ca I c 
Magn 
Pota 
Sod i 
Ma J o 
Ma j o 
Cat i 

rbonate as HCO3.... 
o n a t e as C03 
r i d e 
a t e 
i IJ m 

P ? i I j m 

5 5 i IJ m 
M m 

r C a t i o n s 
r Anions 
on/Anion D i f f e r e n c e 

mg/l 
A40 . 13 
0 .00 

594.71 
13AA.18 
488.48 
13.35 
2. A5 

A77 nn 

meq/! 
10 .49 
0 .00 

IA . 78 
28 . 4A 
24 .38 
1 . 10 
0 . 07 

29 .45 
54 .99 
55 .73 
n A7 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

1 1 / 2 0 / 8 9 

11/15/89 
11/15/89 

C . ~Nea I Scl->aef f Sr" 
Lab D i r e c t o r 

1.1.4 



iml 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

LIENT: GBR-Giant Refinery 

SITE: 
AR NO: 

I n l e t 
F3378 

DATE REPORTED: 

DATE RECEIVED• 
DATE COLLECTED: 

11/02/8? 

10/19/R9 
10/19/89 

Lab pH 
Lab Conductivity.' umhos /c? 
Lab 
Tota 
Tota 
Tota 
Tota 
Tota 

? 5 i 5 t i V ! t y .' O h m — m. 
D i 530 I ved So l i d s (180 ) .< mg/ I 
Dissolved Solids (calc)? mg/l 
A l k a l i n i t y as CaC03.- mg/I 
A c i d i t y as C a C 0 3 .< mg/l 
Hardness as C a C 0 3 ? m ° / I 

Sodium Absorption Ratio 

7.54. 
2710 

3.6900 
3492 
3351 

546.48 
0 .00 

1305.22 
7 55 

Bicarbonate as HCO3 .... . 
Carbonate as CD3 
Chloride 
S u l f a t e 
Calcium 
Magnes i um 
Potassium 
Sodium 
Major Cations 
Major Anions 
P a t i n n / A n i n n Fl i H p ^ P n r p 

mg/l 
AAA.71 

0 . 00 
525.33 
1360.83 
479.21 
26. 65 
3 .90 

A77 5n 

mPq/ I 

10 .93 
0 . 00 
14 . 82 
28.35 
23.91 
2.19 
0 . 10 

27.29 
53.50 
54. 10 
0 .56 % 

NeaI Schaeff 
Lab D i r e c t o r 

1.1.5 



JLmi 2506 West Main Street 
InterfTlountain Farmington, New Mexico 87401 

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

LIENT: GBR-Gi?.n+ Refinery 

SITE = 
AB NO: 

Out I e t 
F337? 

DATE REPORTED' 11/02/8? 

DATE RECEIVED 
DATE COLLECTED 

10/19/8? 
10/19/8? 

Lab pH 8.15 
Lab Conductivity.' umhos/cm 3187 
Lab r e s i s t i v i t y . ' ohm—m 3 .1377 
Tota! Dissolved Solids (180).' mg/I . . 3468 
Total Dissolved Solids (calc).' mg/l. 3362 
Tota! A l k a l i n i t y as CaC03> mg/I 534.60 
Tota! A c i d i t y as CaC03.» mg/l... 0.00 
Total Hardness as CaC03? mg/! 1303.12 
Sodium Absorption Ratio 7.74 

mg/l meq/ I 
B i r a r h n n a t p Aq HCfl.3 657 71 10 .6? 
C a r h n n a t P a.=; m 3 D nn 0 . 00 
Ch|Qr i HP 535 74 15 . 10 

i | + a + e> 1^57 ?5 28.2? 
Calcium 471 A3 23.53 
Ma onpc; i i im 3n 74 2.53 
Pnta«se; | nm 7 85 0 . 07 
Rnd i ijm AA7 5n 27. ?5 
Ma i n r C a t i o n ; 54 .08 
Ma i n i * An i n p ? 54 . 08 
f a t I n p / A p i nn f l i + f Pi«pnrp 0 . 00 

Lab D i r e c t o r 

1.1.6 



1.2 PURGEABLE AROMATICS EPA 602/8020 



I R A D I A N 

! 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Analytical Data Summary Page: 14 

Hethod:Volatile aromatics (1) 

List:SU8020 

Sample ID: 

Factor: 

Results in: 

Matrix: 

SHS-1 

8912121410 

250 

ug/L 

05B 

water 

Stripper E f f 

8912121145E 

1 

ug/L 

06B 

water 

S t r i p p e r I n f 

89121211451 

5 

ug/L 

07B 

water 

GBR-2AD 

8912121130 

10 

ug/L 

08B 

water 

Benzene 

Chlorobenzene 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 

Ethylbenzene 

Toluene 

Total xylenes 

Surrogate Recoverv(X) 

1-B romo-4-fIuorobenzene 

Control Limits: 76 to 140 

Result Det. Limit 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

330 

50 

50 

100 

100 

75 

50 

50 

50 

113 

Result 

3.3 

ND 

ND 

ND 

1.4 * 

0.55 

ND 

ND 

94 

Det. Limit 

0.20 

0.20 

0.40 

0.40 

0.30 

0.20 

0.20 

0.20 

Result Det. Limit 

110 

ND 

ND 

ND 

8.6 

18 

ND 

9.1 

1.0 

1.0 

2.0 

2.0 

1.5 

1.0 

1.0 

1.0 

114 

Result Det. Limit 

21 

ND 

ND 

ND 

ND 

27 

ND 

6.9 

2.0 

2.0 

4.0 

4.0 

3.0 

2.0 

2.0 

2.0 

110 

[ 
I 
I 
I 
I 
I 

I 
I 

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. 

1.2.1 



JLmi 
lnter(Tlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: 

SITE = 
LAB NO: 

GBR- Giant Refinery 

I n l e t 
F3578 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 

nATF fOI LFCTED 
i BIy s i 5 Requested: Purgeable aromatics in water. 

Parameter Concentration 

11/21/8? 
11/17/8? 
11/15/8? 
11/15/8? 

Un i ts 

Benzene 23. A (0 .5) u g / 1 
To 1u e n e ND (0 .5) ug / 1 
Etby ! benzene 3.01 < 0 .5) ug / 1 
m .< p—Xy1ene 13.2 (0 .5) ug / I 
o —Xy1e n e 5 . AA < 0 .5) ug / I 
1 i i - n i r h I ni»nhpn7PnP ND (0 .5) ug / 1 
1.' 3-D i cb | orobenzene ND (0 .5) u g / 1 
1 2 — D i cb j nrnbenzene ND (0 .5) ug / 1 
Ch 1 orobenzene ND (0 .5) ug / 1 

Met hnH : 

8020 Aromatic V o l a t i l e Organics.- SW-84A, USEPA (1?82) 
AQ2 Purgeable Aromatics? 40 CFR .< Part 13A 

(Detection l i m i t in parenthesis.) . 
ND — Parameter not detected at the stat e d d e t e c t i o n l i m i t 

f. f r f I 

C. Neal Schaeffer 
5enini» C h p m i e t 

1.1.2 



I 

I m i 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

f l TENT 

SITE 
AB NO 
ne I \J=. 

GBR- Giant Refinery DATE REPORTED 
DATE ANALYZED 

Outle t DATE RECEIVED 
F352? DATE COLLECTED 

5 Requested: Purgeable aromatics in M.I a t e r . 

Parametet f n n r p n t r a t i n n 

11/21/8 C ? 
1 1 / 1 7 / 8 ? 
1 1 / 1 5 / 8 ? 
1 1 / 1 5 / f l ? 

I In i + R 

Benzene ND (0 .5) u g / ! 
To Iuene ND (0 .5) u g / I 
F t h y I benzene ND (D .5) u 5 / I 
m.'p—Xylene ND < 0 .5) u g / ! 
o—XyI ene ND (• .5) ug / 1 
1i4—D i chIorobenzene ND (0 .5) ug / 1 
1 .< 3~D i ch 1 orobenzene ND (0 .5) ug / I 
1 i ? - R i r K 1 n r n h o n ? p n P NO (0 .5) u g / ! 
Ch I orobenzene ND (D .5) ug / I 

M e t h o d : 
8D2D Aromatic V o l a t i l e Organics- 5W-84A, USEPA (1?S2> 
£02 Purgeable Aromatics? 40 CFR..< Part 13A 

(Detection l i m i t in parenthesis.) 
MD — Parameter not detected at the stat e d d e t e c t i o n l i m i t 

C. Neal SchaeffUr 
f n e n i n r C h e m i s t 

1.2.3 



JLmi 
Inter-ITlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

LIENT: GBR- Giant Refinery DATE REPORTED = 
DATE ANALYZED = 

SITE: I n l e t DATE RECEIVED: 
AB NO: F3378 DATE COLLECTED: 
na!ys i s Requested: Purgeable aromatics in water. 

Parameter Concentration 

11/14/8? 
10/26/89 
10/19/89 
10/19/89 

I In i 11 

Ben z e ne 129 .58 (0 .2) MO / 1 

T n 1 n p n p 69 .33 (0 .2) u g / I 
E t h yI benzene 23 . 67 (0 .2) ug / I 
mip-Xylene 26 .41 (0 .2) ug / I 
o—X yIene 21 . 03 < 0 .2) ug / I 
1 < 4 — D i r-l-i 1 n r n h p n 7 P n p ND (0 .2) ug / I 
1 .'3—0 i ch I orobenzene ND (0 .2) u g / I 
1 i 7 - D i r-b 1 n r n h p n ^ p n p ND (0 .2) ug / I 
C b I n r n h P H z e n e ND (0 .2) u g / I 

e t b o d : 
8020 Aromatic V o l a t i l e Organic?? SW-846.- USEPA (1982) 
602 Purgeable Aromatics? 40 CFR? Part 136 

Detection l i m i t in parenthesis.) 
D — Parameter not detected at the stat e d d e t e c t i o n l i m i t 

Senior Chemist 



I 

imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

LIENT: GBR- Giant Refinery 

SITE: 
.AB NO: 

Out Iet 
F337? 

DATE REPORTED 
DATE ANALYZED 
OATE RECEIVED 
DATE COLLECTED 

Analysis Requested: Purgeable aromatics in water. 

Parameter Concentration 

11/14/87 
10/26/8? 
10/17/8? 
1 n/1?/8? 

U n i t s 

Benzene 12 . 43 (0 .2) ug / I 
Toluene 5 . 42 (. 0 .2) ug / ! 
E+byI benzene 1 . 48 (0 .2) ug / 1 
m .' p —Xy I ene 1 . 8? (0 .2) ug / I 
o—X y!ene 1 . 65 (0 .2) ug / ! 
1i4—D1chIorobenzene ND < 0 .2) ug / I 
1.« 3-D i ch | orobenzene ND (0 .2) ug / 1 
1J 2—Di chIorobenzene Nn (n 7, ug / 1 
Ch j orobenzene ND (0 .2) ug / I 

r 

^ethnd: 
8020 Aromatic V o l a t i l e Organics.- SU.I-846- USEPA (1782) 
602 Purgeable Aromatics.- 40 CFR.- Part 136 

(Detection l i m i t in parenthesis.) 
D — Parameter not detected at the st a t e d d e t e c t i o n l i m i t 

C. Neal Schaeffe 
Rpn i n i * r k e i n i tst 

1.2.5 



1-3 POLYNUCLEAR AROMATIC HYDROCARBONS EPA 610 



I Analy t ica l Data Summary Page: 18 

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

Method:PAHs by GC 8100 (1) 

List:8100, special list 

Sample ID: 

Factor: 

Results in: 

Matrix: 

Stripper E f f 

8912121145E 

0.94 

ug/L 

06C 

water 

Stripper I n f 

89121211451 

0.94 

ug/L 

07C 

water 

GBR-24D 

8912121130 

0.94 

ug/L 

08C 

water 

GRW-13 

8912121200 

0.94 

ug/L 

09C 

water 

1- Methylnaphthalene 

2- Methylnaphthalene 

Result 

2.0 * 

2.8 

Det. Limit 

0.94 

0.94 

Result 

6.3 

2.8 

Det. Limit 

0.94 

0.94 

Result 

5.8 

ND 

Det. Limit 

0.94 

0.94 

Result Det. Limit 

ND 0.94 

ND 0.94 

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

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

c 

1.3.1 



Analytical Data Summary Pago: 22 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-112 

Method:SW8310 PAH's by HPLC (1) S t r i p p e r E f f S t r i p p er I n f GBR--24D GRW -13 
| List :8310 Method analytes 

I Sample ID: 8912121K5E 89121211451 8912121130 8912121200 

l Factor: 0.94 1.9 0.94 0.94 

1 Results i n : ug/L ug/L ug/L ug/L 

06C 07C 08C 09C 

Mat r ix : water water water water 

Result Det. L imit Result Det . Limit Result Det. L imi t Result Det. Limit 

| Acenaphthalene ND 2.2 ND 4.4 ND 2. 2 ND 2.2 

Acenaphthene ND 1.7 ND 3.4 144 D 1. 7 ND 1.7 

Anthracene ND 0.62 ND 1.3 ND 0. 62 ND 0.62 

Benzo(a)anthracene ND 0.012 ND 0.025 ND 0. 012 ND 0.012 

Benzo(a)pyrene ND 0.022 ND 0.044 ND 0. 022 ND 0.022 

' Benzo(b)fluoranthene ND 0.017 NO 0.034 NO 0. 017 ND 0.017 

Benzo(g,h,i)perylene ND 0.071 ND 0.14 ND 0 071 ND 0.071 

1 Benzo(k)fluoranthene ND 0.016 ND 0.032 ND 0 016 ND 0.016 

1 Chrysene ND 0.012 ND 0.025 ND 0. 012 ND 0.012 

Dibenzo(a,h)anthracene ND 0.028 ND 0.057 ND 0. 028 ND ' 0.028 

i Fluoranthene ND 0.20 ND 0.40 ND 0 20 ND 0.20 

I Fluorene 3.4 D 0.20 4.0 D 0.40 2.6 D 0. 20 ND 0.20 

IndenoO ,2,3-cd)pyrene ND 0.040 ND 0.082 ND 0 040 ND 0.040 

. Naphthalene 8.9 D 1.7 14 *D 3.4 1.9 *D 1 7 4.3 *D 1.7 

Phenanthrene 11 0.60 13 1.2 3.0 0 60 ND 0.60 

' Pyrene 0.62 * 0.25 0.54 * 0.51 0.29 * 0 25 ND 0.25 

[ Surrogate Recovery(%) 

1 Terphenyl-d14 93 80 79 80 

Control L im i ts : 37 to 139 

ND Not detected at specified detection limit 

* Est. result less than 5 times detection limit 

D Sample diluted for this analyte 

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

1.3.2 



JLff\i 
lnterfTlountain 

Laboratories, Inc. 

A 5 NO 

Ren 

St r i p p e r i n f l u e n t 
F 3 5 2 8 
R e ci u e s t e d • P o 1 y n u c 1 e a 

0 A T £ REPORTED: 
DAT!: ANALY 7 F D : 
0AT£ RECEIVED: 
DATE COLLECTED; 

aromatic h ycroc a r b oi 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
12/28/39 
11/2 7/39 
11 /1 i / 8 9 
1 i / 11 / 8 9 

s in water, 

Pa rainete r C o n c e n t r a 11 o n U n i t' 

r hod r 
61 n 

A cs na ohthene ND (2 . 0 ) m 9 / 1 

A c e n a p h t h y 1 e n e N D ( 2 . 0 ) mg/1 
A n t h r a c e n e 2 . 4 (2 .0) in 9 / 1 
8 e n z o ( a ) A n t h r a c e n e M 0 (2 . 0) m g /1 
3en2o(a)pyrene ND (2 .0) in 9 /1 
8 e n z o ( k ) f 1 u o r a n t h e n e NO (2 . 0 ) mg/l 
8 e n z o (. g , h , i ) p e r y 1 e n e ND ( 2 .0) m g,/1 
0 i b e n 2 o ( a , h ) a n t h r a c e n e NO (2 . 0 ) ni 9 /1 
C h r y s e n e N D (2 . 0 ) rn 9 / 1 
F1uo r a nt hene N D ( 2 . 0 ) ill O 

F 1 u o r e n e N D . 0) in 9 / 1 
I n d e n o (1 < 2 , 3 - c d ) p y r e n e N D (2 .0) m g /1 
N a o h t h a "i e n e ND (2 . 0 ) HI 9 /1 
P h e n a n t h r e n e 4 . 7 (2 . 0) mg/l 
Pyrene ND (2 . 0 ) lit q /'! 

8 e n 7. o ( b ) f 1 u o r a n I; hene N 0 f 0 , 0 2 mg/l 

1 y a o rri a t i c H y d r o c a r b o n s , 4 0 C F R Part i 36 ; i 9 y 4 ) , 

r> 1 i m i t i n p a r e n t h e s i s . ) 
meter not d e t e c t e d at t h s s t a t e d det ect io r i 1 i m i t , 

r r1 TO 1 j I 
C. Neal Schaeffe 
Senior C ham i s t 

1.3.3 



lnter-fflountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
OATE 
0 A T F. tt ! w A (_ Y 7 F 0 

7 i : c i o r 1 p p e r E1' f | u e n t 
7 A 3 Pj 0 : 7 3 5 2 9 
Ana Ivs i s Reouested: Polvnuclear 

DATE R E C E I VE 0 ; 
DATE COLLE C TE D : 

• o m a t i c h v d r o c a r b o n s 

11 / 2 / / 8 9 
i i 7 117 o 9 
11 / 11 / 8 9 
in water 

A P 3 r a m e t e r C o n c e n t r a t i o n U n i t 

A c s n 3 p h t h e n ••3 N D < • "i 
l ( / 0 ) m g / 1 

mm A c e n a p h t h y ! e n e NO ( 2 7 ) (Tl Q / 1 

• A n t h r a c e n e N 0 i "> 0 ) m o 7 1 

3 e n z o ( a ) A n t h r a c e n e N 0 ( 2 0 ) !Tl g / ! 

8 e n.? o (. a ) p y r e n e ND ( 2 0 ) IY. g / "i 

• Benz o(k) f 1 Ll o r a n t h e n e N D ( 2 0 ) m g / l 
• 3 e 11of g , h, i ) p e r y 1 e n e ND ( 2 0 ) m g / 1 

0 i b e n z o ( a , 9 ) a n t h r a c e n e N 0 ( 2 0 ) tTl g / 1 

• C n r y s e n ND ( 2 0 ) m g / l 
| u o r a n t n e n e ( 2 0 j ni g /' ! 

E 1 u rj r e n e 2 . 5 ( 2 0 ) m g / : 

fl I n d e n o ( 1 3 - c d ) p y r e n e ND ( 2 0 ) ni q / ! 

I N a p h t h e n e ND / '7 0 ) '.r< g 7 1 
* P h e n a n t h r e n e 3 . A ( 2 0 ) ni o 7 ! 

P y r e n e N D (2 0 ) m g / l 
B 6 e n z o ( b ) f 1 u o r a n t h e n e N 0 i 0 0 2 ) m g 7 '! 

vHromat i c H orocaroons 4 0 CER Part 136 (198 

Paraneter not detected at the stated d e t e c t i o n 1 imi 

\ • r 

C N e a 1 S c h a e f f e ri . 
Senior Chemi st 

1.3.4 

•n 



Inter-fTlountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

5 1 C 

LA 8 NO 
Ana l y s 

D J-

G i a n t 7 e f i n e r y 0 A 7 F p f p 0 R T E D : i 2 / 2 8 7 8 9 
DATE ANA L Y Z E 0 r 11 7 2 7 o 

I n l e t OA rs R E C E I V E 0 : i 0 / i 9 789 
F 3 3 7 8 D A T E C 0 E L E C T E D : 10/19 7 8 9 
Requested: P o l y n u c l ear a r o m a t i c h y d r ocarb o ns i n w a ter' 

P a r a m e t e r C o n c e n t r a t i o n Uni t s 

Ace n a p h t h e n e N D (!5 . 0 ) m g 7 1 
A c e n a p h t h y 1 e n e N 0 (5.0) m g 7 1 
A n t h r a ce ne ND (5.0) m g 7 I 
Sen z o ( a ) A n t h r a c e n e N D ( 5 . 0 ) m 9 / 1 
8 e n z o ( a ) p y r e n e N D ( 5 . 0 ) in g /1 
8 e n z o ( k ) f 1 u o r a n t h e n e ND (5,0) m Q /1 
8 e ii o ( g , h , i ) p e r y 1 e n P N D ( 5 . 0 ) m g /1 
0 i b e n z o ( a , h ) a n t h r a c ene N 0 (5.0) ifi Q / 1 

Ch rysene N D ( 5 . 0 ) mg/l 
E 1 u o r a n t h e n e ND (5.0) m g / 1 
F 1 uorene N D (5.0) m g /1 
1 n d e n o (1 , 2 , 3 - c d ) p y r p n ̂  ND (5.0) m g 7 1 
N a p h t h a 1 e n e N D (5.0) m g 7 1 
Phenan t h rene N D (5.0) m g /1 
Pyrene NO ( 5 . 0 ) m g 7 1 
Bsnzo ( b ) f 1 I.Io r anthen p N 0 (5.0) m Q 7 1 

1 y a r c m a t i c H y d r o c a r b o n s 4 0 C F P P a r t 136 (19 8 4 ) 

S i '5 . ) 
meter not d e t e c t e d a t t h e s t a t e d d e t ect i o n 1 i ni 1 t , 

C . Nea l S c h a e t f : 
S e n i o r C h e m i s t 

1.3.5 

H i m 



JurdL 
Inter-fTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
1ENT : Giant R e f i ne r y OATE REP ORT E 0 : 

DATE ANA L Y Z E 0 • 11 / 2 
S I. T E Outlet DATE REC EIV E 0 : i 3 / 1 
8 N 0 : F 3 3 7 9 D A T E CO) 1 FCT EO : .10 /1 
a 1y$ is Requested: Polynu cle 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 

Param e t e r Concentration Unit 

A c e n a P h t h e n e N 0 (5 . C ) m q / i 
A cenaphthylene ND (5 . 0 ) m g./1 
A nt h r a ce n e ND ( 5 . 0) m g / 1 
3 e nzo(a)Ant;h racene NO (5. 0) m g /1 
8 e n z o ( a ) p y r e n e ND (5 . 0) fll 9 /' 1 
8 e n 7 o ( k ) f 1 u o r a n t h e n e NO (5 . 0) m g /1 
3 e n z o ( 9 , h , i ) p e r y 1 ene N D (5 . 0) rn g / 1 
Di be n z o ( a , h ) a n t h r a c e n a N 0 ( 5 . 0 ) m g / ! 
C h r y ? e n e N 0 (5 . 0) m 9 / 1 
F1uoran thene N 0 (5 . 0) Tl 0 / ' 

F 1 u o r e n e N D ( E . 0) mg/l 
I n d e n o (1 , 2 , 3 - c d ) p y r e n e N 0 (5 . 0 ) m Q /1 
N a p h t h a 1 ene N 0 ( 5 . 0 ) mg/l 
P h e n a n t h r e n e N D ( 5 . 0) m g./1 
P y r e n e ND (5 . 0) m g /1 
Benzo(b)f1uoranthene N 0 (5 . 0) m g / 1 

n o o 
bio P o 1 y a r o m a 11 c Fi ydrocarbcns, 40 CFR Part 136 ( 198 4 

N D Q r 
l i m i t i n p a r e ii t h e s i s . ) 
t e r no t de t e c t e d a t t h i s t a t e d d e t e c t i o n l i m i t 

V ; 
C. M e a 1 Sch a e f f a c 
S e n i o r Che m i s t 

JA 

1.3.6 



1.4 PURGEABLE HALOCARBONS EPA 601/8010 



Analytical Data Summary Page: 5 

Geoscience Consultants, Ltd. 

I Radian Work Order: 89-12-112 

Hethod:Halogenated volatiles (1) SHS -1 Stripper Eff S t r i p p e r I n f GBR -24D 
List:SW8010 

Sample ID: 8912121410 8912121145E 89121211451 8912121130 

Factor: 5 1 1 • 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 0.50 ND 0.10 ND 0.10 ND 0.10 
Bromoform ND 2.5 ND 0.50 ND 0.50 ND 0.50 

Bromomethane ND 5.9 ND 1.2 ND 1.2 ND 1.2 
Carbon Tetrachloride ND 0.60 ND 0.12 ND 0.12 ND 0.12 

Chlorobenzene ND 1.3 ND 0.25 ND 0.25 ND 0.25 

Chloroethane ND 2.6 ND 0.52 ND 0.52 ND 0.52 

2-Chloroethylvinylether ND 2.5 ND 0.50 ND 0.50 ND 0.50 

Chloroform 5.7 0.50 ND 0.10 ND 0.10 ND 0.10 

Chloromethane ND 1.5 ND 0.30 NO 0.30 NO 0.30 

" Dibromochloromethane-(2) ND 1.0 ND 0.20 ND 0.20 ND 0.20 
1,2-D i chIorobenzene ND 2.5 ND 0.50 ND 0.50 0.60 * 0.50 
1,3-D i chIorobenzene ND 1.6 ND 0.32 ND 0.32 ND 0.32 
1,4-D i chIorobenzene ND 1.2 ND 0.24 ND 0.24 ND 0.24 
1,1-Dichloroethane 0.72 * 2.5 ND 0.50 1.9 * 0.50 ND 0.50 
1,2-Dichloroethane 7.1 0.50 1.0 0.10 3.5 0.10 18 0.10 
1,1-Dichloroethene ND 1.0 ' ND 0.20 ND 0.20 ND 0.20 
trans-1,2-Dichloroethene 21 1.0 0.97 * 0.20 9.3 0.20 ND 0.20 
1,2-D i chIoropropane ND 0.50 ND 0.10 ND 0.10 ND 0.10 
cis-1,3-Dichloropropene-(2) N\A N\A N\A N\A N\A N\A N\A N\A 
t rans-1,3-D i chIoropropene ND 1.5 ND 0.30 ND 0.30 ND 0.30 
Methylene Chloride ND 2.0 ND 0.40 ' 1.0 * 0.40 ND 0.40 
1,1,2,2-Tetrachloroethane-(3) ND 0.75 ND 0.15 ND 0.15 ND 0.15 
Tetrachloroethene-(3) ND 0.50 ND 0.10 1.3 0.10 ND 0.10 
1,1,2-Trichloroethane-(2) ND 1.0 ND 0.20 ND 0.20 ND 0.20 
1,1,1-Trichloroethane ND 1.0 ND 0.20 0.80 * 0.20 ND 0.20 
Trichloroethene 6.2 1.0 ND 0.20 2.0 '0.20 ND 0.20 
Trichlorofluoromethane ND 1.0 ND 0.20 ND 0.20 ND 0.20 
Vinyl Chloride ND 1.0 ND 0.20 ND 0.20 ND 0.20 

ND Not detected at specified detection limit * Est. result less than 5 times detection limit 
N\A Not available 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

1.4.1 



Analytical Data Summary Page: 6 

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

Method:Halogenated volatiles (1) SHS-1 Stripper Ef f Stripper Inf GBR-24D 
List:SU8010 

Sample ID: 8912121410 8912121145E 8912121145! 8912121130 

Factor: 5 1 1 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 

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 117 117 107 104 
Control Limits: 76 to 140 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

r 

1.4.2 



Imi 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

C L I E N T 

SITE 
LAB NO 
A n a ! y ? 

f̂ RP - r; 

I n l e t 
F3376 
R e ^ u e ^ t e d 1 P n ^ a p a h I P b ; 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

icsrbon" in iiistpi* 

11/14/8? 
10/31/8? 
10/19/8? 
1n/19/R9 

P a K- a m p + i Cnnr°r!+r3t i nn In I t CL 

Brntnob?nzen? ND (1 0 ) U g / 

B r O m O d i C b I n r O ! ! 1 8 t ^ 8 n 6 ND < 1 0) IJ g / 

Bromoform ND ( 1 0 ) U 9 / 
f a c h n n T p t r a r h 1 n r i rl P ND <1 0) IJ a ! 

C b ! D!*nb9nz?n? ND (1 0 ) IJ g / 

CI-> ! n p n g t k g n p ND < 1 0) U 9 / 

f~ !-i j 0 r O f O r m ND (1 0 ) LJ 9 / 
C b I n r n m P t U a n p ND (1 Q) IJ g / 

D i b r n m Q r k ] n r n g p + l i a i i e ND (1 0) U 9 / 

0 i bromometba ne ND ( 1 0 ) IJ g / 

1 2~D i cl~> 1 Drob?n??ne ND (1 0) IJ g / 

1 .' 3~D i c b 1 n p n h P n 2 8 n 5 ND ( 1 0) IJ g / 
1 ; i - D i c b ! D ^ o b ? T i 2 8 n ? ND ( 1 0) IJ a / 

D ! C b ! Or O d i f 1 IJ o r O m P t b a n e ND (1 0) IJ g / 

1 .» 1 — D i c b I n r n p t b a n p ND (1 0 ) IJ g / 

1 .' 2 — D ! c b 1 D f n p t b a n p ND (1 •) U 9 / 

1 .' 1 — D i c b I n r n p t h p r i n ND (1 0) IJ g / 

t r a n S " 1 .' 2 — D ! c b 1 n r Q P t . b p n P ND ( 1 0 ) IJ g / 
1 .' 2 —D i cb 1 n r n p r n p g n ? ND (1 0) U 9 / 

1 .' 3 — D i c b I o r O p r O p y 1 p n p ND (1 0 ) u g / 
2 .' 2 ~ D i c b 1 o c n p r n p a n p ND (1 0) u g / 

D i c b ! n r n m p t b g n ? ND < 1 0) rj g / 

1 .' 1 .• 1.' 2 — T e t r a c b I nroetbane ND •( 1 0 ) U 9 / 

1 1 .< 2 .< 2 — T ? t r ? c b I n r n p t b a n p ND ( i 0) u 9 / 
T e t r a c b I n r n p t K p n p ND (.1 0 ) U 9 / 

1 i 1 i 1 -Ti> i r b 1 n c n a t b a p p ND ( 1 . 0) IJ g / 

1 .' 1 2 — T !" ! c b I n r n p t b a n ? ND (1 0) LJ 9 / 

T r ! c b 1 •!"np + b p n p ND ( 1 . 0) U*3 t 
Tr i c b 1 o r o f | u a r o m e t b a n e ND (1 . 0 ) — 9 • 
1 .' 2 .' 3 — Tr ! rb I rjcnoi-npanp ND ( 1 . 0 ) U 9 / 

M p t b n H : 

601 Purgeable Ha I oca r bone, LY\ CFR Part 13A- USEPA (1?84) 
8010 Halogenated V o l a t i l e Organics? SW-84A- USEPA <1?82) 

( D e t e c t i o n l i m i t in parentbes i s . ) 
ND ~ Parameter not detected at tbe s t a t e d d e t e c t i o n l i m i t . 

3 ? n i n r f b p i n i 

1.4.3 

um\rm 



imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT-: GBR- Giant R e f i n e r y DATE REPORTED: 11/14/89 
DATE ANALYZED: 10/31/89 

SITE: O u t l e t DATE RECEIVED: 10/19/89 
LAB NO: F3379 DATE COLLECTED = 10/19/89 
An a l y s i s Requested 1 Purgeable h a I o c a r b o n s in water . 

P a r a m e + e r f n n r p n t r a t j n n U n i t e 

B r n m n h p n j p n p ND (1 0 ) i j g / 

B r O m n H i r h I n r n m P t h a n . ? ND ( 1 0) IJ g / 

Bromoform ND (1 0) U 9 / 
f a i - h n n T p t r a r h l n r i r l e ND < 1 0) M g / 

C h 1 orobenzene ND (1 0) ug/ 
CbIoroetbane ND (1 0) i j g / 

Cb|o r o f o r m ND (1 0) v g / 
CbIoromethane ND ( 1 0 ) IJ g / 

D i bromoch|oromethane ND (1 0) LJ 9 / 

D i brornometbane ND ( 1 0) i j g / 

1.« 2 - D i rb 1 orobenzene ND (1 0 ) IJ g / 

1J 3—Di cb!orobenzene ND ( 1 0) IJ g / 

1 ; i - n j rb|orobenzene ND (1 0 ) IJ g / 

0 i c b l o r o d i f1uoromethane ND ( 1 0) U 9 / 

1 .' 1 — D i cb I oroetbane ND (1 0) U P / 

1 .' 2 —D i cb ! oroetbane ND ( 1 0 ) ug/ 
1.' 1. — D i c b 1 o r o e t. b e n e ND ( 1 n) LJ o / 

t r a n s — 1 .'2—D i cb I oroet bene ND ( 1 0) •J 9 / 
1? 2—D ic bIoropropane ND (1 0) u g / 

1.' 3—D i rb ! nropropy 1 ene ND (1 0) IJ g / 

2 .' 2—D i rb 1 oropropane ND '(1 0 ) IJ g / 

D i cb|oromethana ND < 1 0) IJ g / 

1 .' 1 .* 1.' 2—Tetracb | oroetbane ND (1 0 ) LJ 9 / 

1 .< 1 .'2.'2—Tetracb ! oroetbane ND < 1 0) U 9 / 

T e t r a c b I o r o e t b e n e ND (1 0) IJ g / 

l i 1 i 1 - T r i r b | r j r n P t K a n P ND < 1 . 0) IJ 9 / 

1 .' 1 ? 2—T r i cb I oroetbane ND (1 . D) Lf 9 / 

Tr i cb1oroetbane ND < 1 - 0 ) LJ 9 / 

Tr i cb I o r o f | uoromethane ND (1 . 0) y g / 

1 2 3 — T r 1 cb | oropropane ND ( 1 . 0) IJ g / 

Metbnd: 
601 Purgeable Ha I Dcarbons > 40 CFR Part 136.- USEPA (1984) 
8010 Halogenated V o l a t i l e Organics.' SW-846, USEPA (1982) 

( D e t e c t i o n l i m i t in p a r e n t b e s i s . ) 
<D — Parameter not dete c t e d at tbe s t a t e d d e t e c t i o n I ,i 

C. Neal Schaeffer 
1.4.4 5 p n . i n r C h p m i c t 



2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
03/09/90 
11/17/89 
11/15/89 
11/15/89 

Parameter Concentration Units 

Bromobenzene ND ( 1 • o) u g / l 
Bromodichloromethane ND ( 1 . 0) u g / l 
Bromoform ND ( 1 .0) u g / l 
Carbon T e t r a c h l o r i d e ND ( 1 . 0) u g / l 
Chlorobenzene ND (1 . 0) u g / l 
Chloroethane ND ( 1 .0) u g / l 
Chloroform ND (1 . 0) u g / l 
Chloromethane ND ( 1 .0) u g / l 
Dibromochloromethane ND ( 1 .0) u g / l 
Dibromomethane ND ( 1 .0) u g / l 
1,2-Dichlorobenzene ND (1 . 0) u g / l 
1,3-Dichlorobenzene ND ( 1 .0) u g / l 
1,4-Dichlorobenzene ND ( 1 .0) u g / l 
D i c h l o r o d i f l u o r o m e t h a n e ND ( 1 .0) u g / l 
1,1-Dichloroethane ND (1 . 0) u g / l 
1,2-Dichloroethane ND ( 1 . 0) u g / l 
1 , l - D i c h l o r o e t h e n e ND ( 1 .0) u g / l 
t r a n s - 1 , 2 - D i c h l o r o e t h e n e 5 . 6 ( 1 .0) u g / l 
1,2-Dichloropropane ND ( 1 . 0) u g / l 
1,3-Dichloropropylene ND (1 . 0) u g / l 
2,2-Dichloropropane ND (1 .0) u g / l 
Dichloromethane ND ( 1 .0) u g / l 
1,1,1,2-Tetrachloroethane ND { 1 .0) u g / l 
1,1,2,2-Tetrachloroethane 2.3 ( 1 .0) u g / l 
T e t r a c h l o r o e t h e n e ND . ( 1 .0) u g / l 
1 , 1 ,1-Trichloroethane ND (1 . 0) u g / l 
1 , 1 ,2-Trichloroethane 2 . 3 (1 .0) u g / l 
T r i c h l o r o e t h e n e ND ( 1 .0) ug/l 
T r i c h l o r o f l u o r o m e t h a n e ND ( 1 . 0) u g / l 
1,2,3-Trichloropropane ND { 1 .0) ug/l 
Bromochloromethane ND ( 1 . 0) u g / l 
1,2-Dibromoethane ND ( 1 . 0) u g / l 
c i s - 1 , 2 - D i c h l o r o e t h e n e ND (1 .0) u g / l 
1,1-Dichloropropene ND ( 1 .0) u g / l 
V i n y l C h l o r i d e ND ( 1 .0) u g / l 

Method: 
601 Purgeable Halocarbons, 40 CFR Part 136, USEPA (1984). 
8010 Halogenated V o l a t i l e Organics, SW-846, USEPA (1982). 

(Detection l i m i t i n parenthesis.) 
ND - Parameter not detected at the stated detection l i m i t . 

C. Neal Schaeffer 
Senior Chemist 

JL/TUL 
Inter-mountain 

Laboratories, Inc. 
CLIENT: GBR- Giant Refinery DATE REPORTED 

DATE ANALYZED 
SITE: I n l e t DATE RECEIVED 

LAB NO: F3528 DATE COLLECTED 
Analysis Requested: Purgeable halocarbons i n water 



Inter-mountain 
Laboratories, Inc. 

CLIENT: GBR- Giant Refinery DATE REPORTED 
DATE ANALYZED 

SITE: Outlet DATE RECEIVED 
LAB NO: F3529 DATE COLLECTED 
Analysis Requested: Purgeable halocarbons i n water 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
03/09/90 
N/A * 
11/15/89 
11/15/89 

* Analysis could not be performed due to loss of sample i n shipment. 
Due to laboratory e r r o r t h i s was not reported to the Giant Refinery 
s t a f f i n a timely manner. 

C. Neal Schaeffer 
Senior Chemist 



2.0 MONTHLY POTENTIOMETRIC MAPS 



DECEMBER 1989 UATER SURFACE CONTOUR HAP GIANT-BLOOMFIELD REFINERY 

2.1 



GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
12/14/89 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GBR-05 5395.07 32.65 32.65 0.00 5362.42 
GBR-06 5395.70 39.27 39.27 0.00 5356.43 
GBR-07 5395.85 41.32 34.35 6.97 5360.11 
GBR-08 5390.50 42.20 42.20 0.00 5348.30 
GBR-09 5389.92 45.33 45.33 0.00 5344.59 
GBR-10 5390.57 41.91 41.91 0.00 5348.66 
GBR-11 5389.43 40.47 40.47 0.00 5348.96 
GBR-13 5393.04 40.13 40.13 0.00 5352.91 
GBR-15 5397.99 33.20 33.20 0.00 5364.79 
GBR-17 5402.69 33.45 33.45 0.00 5369.24 
GBR-18 5421.68 17.09 17.09 0.00 5404.59 
GBR-19 5393.83 38.54 38.54 0.00 5355.29 
GBR-20 5393.47 39.65 39.65 0.00 5353.82 
GBR-21D 5400.19 29.72 29.72 0.00 5370.47 
GBR-21S 5400.65 20.06 20.06 0.00 5380.59 
GBR-22 5395.91 34.35 34.37 0.02 5361.56 
GBR-23 5403.72 32.33 32.33 0.00 5371.39 
GBR-24D 5396.77 26.93 26.93 0.00 5369.84 
GBR-24S 5396.08 23.66 23.67 0.01 5372.42 
GBR-25 5396.72 27.50 27.50 0.00 5369.22 
GBR-26 5395.59 32.00 32.00 0.00 5363.59 
GBR-30 5396.58 32.30 32.30 0.00 5364.28 
GBR-31 5394.86 33.58 33.58 0.00 5361.28 
GBR-32 5416.77 35.39 35.39 0.00 5381.38 
GBR-33 5396.28 36.90 39.90 0.00 5359.38 
GBR-34 5394.00 34.09 35.00 0.91 5359.91 
GBR-35 5393.66 34.25 34.22 0.03 5360.63 
GBR-39 5397.55 33.72 33.72 0.00 5359.43 
GBR-40 5400.76 32.26 32.26 0.00 5368.50 
GBR-41 5396.35 29.25 29.25 0.00 5367.10 
GBR-48 5419.09 NA NA 0.00 NA 
GBR-49 5412.45 33.32 33.32 0.00 5379.13 
GBR-50 5416.59 33.98 NA 0.00 5382.61 
GBR-51 5389.68 39.60 39.60 0.00 5350.08 
GBR-52 5387.74 37.91 37.91 0.00 5349.83 
GRW-01 5394.30 39.65 39.65 0.00 , 5354.65 
GRW-02 5391.28 48.34 48.34 0.00 5342.94 
GRW-03 5388.77 54.03 54.03 0.00 5334.74 
GRW-04 5390.02 43.78 43.78 0.00 5346.24 
GRW-05 5390.56 41.79 41.79 0.00 5348.77 
GRW-06 5390.81 42.62 42.64 0.00 5348.19 
GRW-10 5395.02 35.71 35.71 -0.00 5359.31 
GRW-11 5397.85 40.47 40.47 2.17 5357.38 
GRW-12 5397.24 34.50 34.50 0.00 5362.74 
GRW-13 5396.90 32.66 32.66 0.00 5364.24 
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NOVEMBER 1989 WATER SURFACE CONTOUR HAP GIANT-BLOOMFIELD REFINERY 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
11/15/89 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GBR-05 5395.07 32.72 32.52 0.20 5362.19 
GBR-06 5395.70 38.55 38.47 0.08 5357.08 
GBR-07 5395.85 39.70 34.15 5.55 5356.75 
GBR-08 5390.50 42.32 42.00 0.32 5348.74 
GBR-09 5389.92 44.97 44.97 0.00 5344.95 
GBR-10 5390.57 42.21 41.88 0.33 5448.36 
GBR-11 5389.43 42.50 40.33 2.17 5348.66 
GBR-13 5393.04 40.80 40.00 0.80 5352.08 
GBR-15 5397.99 32.29 32.29 0.00 5365.70 
GBR-17 5402.69 33.17 33.17 0.00 5369.52 
GBR-18 5421.68 17.00 17.00 0.00 5404.68 
GBR-19 5393.83 38.40 38.40 0.00 5355.43 
GBR-20 5393.47 40.20 39.60 0.60 5352.79 
GBR-21D 5400.19 29.55 29.55 0.00 5370.64 
GBR-21S 5400.65 20.00 20.01 0.01 5380.65 
GBR-22 5395.91 34.57 34.30 0.00 5361.34 
GBR-23 5403.72 22.32 22.32 0.00 5381.40 
GBR-24D 5396.77 26.58 26.58 0.00 5370.19 
GBR-24S 5396.08 23.35 23.35 0.00 5372.73 
GBR-25 5396.72 27.75 27.75 0.00 5368.97 
GBR-26 5395.59 31.65 31.65 0.00 5363.94 
GBR-30 5396.58 31.86 31.86 0.00 5364.72 
GBR-31 5394.86 33.35 33.35 0.00 5361.51 
GBR-32 5416.77 35.26 35.26 0.00 5381.51 
GBR-33 5396.28 36.73 39.73 0.00 5359.55 
GBR-34 5394.00 34.35 33.95 0.40 5359.33 
GBR-35 5393.66 34.20 34.20 0.00 5359.46 
GBR-39 5397.55 33.26 33.26 0.00 5364.29 
GBR-40 5400.76 32.26 32.26 0.00 5368.50 
GBR-41 5396.35 29.25 29.25 0.00 5367.10 
GBR-48 5419.09 NA NA 0.00 5419.09 
GBR-49 5412.45 33.18 33.18 ' 0.00 5379.27 
GBR-50 5416.59 32.85 32.85 0.00 5383.74 
GBR-51 5389.68 39.42 39.42 0.00 5350.26 
GBR-52 5387.74 37.76 37.76 0.00 5349.98 
GRW-01 5394.30 39.55 39.55 0.00 5354.75 
GRW-02 5391.28 47.42 47.42 0.00 ' 5343.86 
GRW-03 5388.77 50.40 50.40 0.00 5338.37 
GRW-04 5390.02 49.20 49.20 0.00 5340.82 
GRW-05 5390.56 41.65 41.65 0.00 5348.91 
GRW-06 5390.81 47.00 47.00 0.00 5343.81 
GRW-10 5395.02 32.33 32.33 .0.00 5362.69 
GRW-11 5397.85 42.50 40.33 2.17 5353.61 
GRW-12 5397.24 34.30 34.30 0.00 5362.94 
GRW-13 5396.90 35.75 35.75 0.00 5361.15 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
10/12/89 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GBR-05 5395.07 32.64 32.42 0.22 5362.61 
GBR-06 5395.70 38.40 38.31 0.09 5357.37 
GBR-07 5395.85 37.06 33.93 3.13 5361.29 
GBR-08 5390.50 42.03 42.03 0.00 5348.47 
GBR-09 5389.92 44.92 44.92 0.00 5345.00 
GBR-10 5390.57 42.09 41.88 0.21 5348.65 
GBR-11 5389.43 42.41 40.25 2.16 5348.75 
GBR-13 5393.04 40.08 39.87 0.21 5353.13 
GBR-15 5397.99 34.05 34.05 0.00 5363.94 
GBR-17 5402.69 32.86 32.86 0.00 5369.83 
GBR-18 5421.68 16.32 16.32 0.00 5405.36 
GBR-19 5393.83 38.05 38.05 0.00 5355.78 
GBR-20 5393.47 39.64 39.21 0.43 5354.17 
GBR-21D 5400.19 30.24 30.24 0.00 5369.65 
GBR-21S 5400.65 19.79 19.70 0.09 5380.93 
GBR-22 5395.91 32.62 32.62 0.00 5363.29 
GBR-23 5403.72 21.83 21.83 0.00 5381.89 
GBR-24D 5396.77 26.89 26.89 0.00 5369.88 
GBR-24S 5396.08 23.35 23.35 0.00 5372.73 
GBR-25 5396.72 27.50 27.50 0.00 5369.22 
GBR-26 5395.59 30.73 30.73 0.00 5364.86 
GBR-30 5396.58 31.46 31.46 0.00 5365.12 
GBR-31 5394.86 32.87 32.87 0.00 5361.99 
GBR-32 5416.77 35.09 35.09 0.00 5381.68 
GBR-33 5396.28 35.84 35.84 0.00 5360.44 
GBR-34 5394.00 33.54 33.54 0.00 5360.46 
GBR-35 5393.66 33.71 33.71 0.00 5359.95 
GBR-39 5397.55 33.04 33.04 0.00 5364.51 
GBR-40 5400.76 31.60 31.60 0.00 5369.16 
GBR-41 5396.35 28.81 28.81 . 0.00 5367.54 
GBR-48 5419.09 NA NA 0.00 5419.09 
GBR-49 5412.45 33.02 33.02 0.00 5379.43 
GBR-50 5416.59 32.90 32.90 0.00 5383.69 
GBR-51 5389.68 38.54 38.54 0.00 5351.14 
GBR-52 5387.74 36.21 36.21 0.00 , 5351.53 
GRW-01 5394.30 39.56 39.56 0.00 5354.74 
GRW-02 5391.28 48.44 48.44 0.00 5342.84 
GRW-03 5388.77 49.80 49.80 0.00 5338.97 
GRW-04 5390.02 44.85 44.85 0.00 5345.17 
GRW-05 5390.56 41.55 41.55 0.00 5349.01 
GRW-06 5390.81 48.25 48.25 o.oo 5342.56 
GRW-10 5395.02 36.85 35.57 1.28 5359.19 
GRW-11 5397.85 39.55 39.55 2.17 5358.30 
GRW-12 5397.24 33.67 33.67 0.00 5363.57 
GRW-13 5396.90 33.06 33.06 0.00 5363.84 
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3.0 QUARTERLY SAMPLING ANALYSES 



3.1 GENERAL WATER CHEMISTRY 



Junl 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: Geoscience Consultants 

SITE: 68R-6 
LA3 NO: F3674 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

12/20/89 

12/13/89 
12/12/89 

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 
Total Dissolved Solids (180), mg/1 
Total Dissolved Solids ( c a l c ) , mg/ 
Total A l k a l i n i t y as C a C 0 3 , mg/l... 
Total A c i d i t y as CaC03, mg/l 
Total Hardness as CaC03, mg/l 
Sodium Absorption Ratio 

7.30 
3784 

2.6427 
2486 
' 2 5 5 9 

1235.52 
0.00 

1236.81 
5 .91 

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 
15 0 7.33 

0 .00 
294.41 
609.02 
336.88 
96.38 
3 .48 

477.60 

meq/1 
24 .71 
0 .00 
8 .31 

12.69 
16.81 
7 .93 
0.09 

20.77 
4 5.60 
45.70 
0.11 

C. Neal SchaefferV 
Senior Chemist 

3.1.1 

m i l 



jjixL 
Inter-fTlountain 

Laboratories, Inc. 
CLIENT; Geoscience Consultants OATE REPORTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
12/20/89 

SITE 
.AB NO 

G8R-8 
F 3 6 6 8 

DATE RECEIVED 
DATE COLLECTED 

12/13/89 
12/13/89 

Lab pH (s.u.) 7.22 
La ID C o n d u c t i v i t y , umhos/cm 4816 
Lab r e s i s t i v i t y , ohm-m 2.0764 
Total Dissolved Solids (180), mg/l.. 3388 
Total Dissolved Solids ( c a l c ) , mg/1. 3425 
Total A l k a l i n i t y as CaC03, mg/l 9 3 4.56 
Total A c i d i t y as CaC03, mg/l 0.00 
Total Hardness as C a C 0 3 , mg/l 1247.3 3 
Sodium Absorption Ratio 8.99 

Bicarbonate as HC03 
Carbonate as C03 
Chloride. 
Sul f a t e . . 
Calcium. . 
Magnesium 
Potassium 
Sodium. . . 
Major Cations 
Major A n io r 
Cation/Anion Different; 

mg/l 
114 0.16 

0 
591 

1071 
421 
47 
2 

730 

00 
50 
55 
10 
83 
00 
00 

meq/1 
18.69 
0 .00 

16.69 
22 . 32 
21.01 
3 .93 
0.05 

31 . 75 
5 6.75 
5 7.70 
0.83 

C. Neal Schaeffe 
Senior Chemist 

3.1.2 
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JJTLL 
InterlTlountain 

Laboratories, Inc. 
C L I E ri T : Ge o s c i ence Consultant: DATE REPORTED 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
12/20/89 

SITE: GBR-13 
.A3 NO: F 3 6 6 9 

DATE RECEIVED: 
DATE COLLECTED: 

12/13/89 
12/12/89 

/cm 
Lab pH ( s . u . ) . . . . 
Lab C o n d u c t i v i t y , umho: 
Lab r e s i s t i v i t y , ohm-m 
Total Dissolved Solids (180), mg/l. 
Total Dissolved Solids ( c a l c ) , mg/l 
Total A l k a l i n i t y as C a C 0 3 , mg/l.... 
Total A c i d i t y as CaC03, mg/l 
Total 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 C a t i o 
Major Anions 
Cation/Anion Difference 

mg/l 
9 0 3.27 
0 .00 

594.18 
15 5 9.59 
570.59 
39.04 
2.64 

744.80 

1 

7.16 
5222 
915 0 
3968 
3958 

744.48 
0 .00 

1584.16 
8.14 

m e q./ 1 
14.89 

0 .00 
16.76 
3 2 .49 
2 8.47 

3 . 21 
0.07 

32 .40 
64 .15 
64 .14 

0.00 I 

C. Neal Schae f f > 
S e n i o r C h e m i s t 

mMirm 

3.1.3 



JjTtL 
Inter-fTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT Geoscience Consultants DATE REPORTED 12/20/39 

SITE: GRW-13 
.A3 NO F 3 6 7 0 

DATE RECEIVED 
DATE COLLECTED 

12/13/89 
12/12/89 

Lab pH (s.u.) 8.06 
Lab C o n d u c t i v i t y , umhos/cm 4 3 25 
Lab r e s i s t i v i t y , ohm-m 2.3121 
Total Dissolved Solids (180), mg/l.. 3242 
Total Dissolved Solids ( c a l c ) , mg/l. 3075 
Total A l k a l i n i t y as C a C 0 3 , mg/l 278.63 
Total A c i d i t y as CaC03, mg/l 0.00 
Total Hardness as CaC03, mg/l 1384.17 
Sodium Absorption Ratio 5.76 

Bicarbonate as HC03 
Carbonate as C03 
Chlo r i (j e . 
S u l f a t e . . 
Calcium.. 
Magnesium 
Potassium 
Sodium,.. 
Major Cation 
Major A ni o n s 
Cation/Anion D i f f e r nee 

m q /1 
339.93 
0 .00 

567 .41 
1318.45 
434.26 
42.78 
2 .12 

4 9 2.80 

meq/1 
5 .57 
0 

16 
27 
24 
3 
0 

21 
4 9 
4 9 
0 

00 
01 
47 
16 
52 
05 
44 
17 
0 5 
13 

C r—Nea 
Senior 

S c h a e f f elr 
Chemist 

3.1.4 



Inrd. 
Inter-mountain 

Laboratories, Inc. CLIENT: Geoscience Consultants 

SITE 
LAS NO 

G8R-15 
F 3 6 6 4 

DATE REPORTED: 

DATE RECEIVED: 
DATE COLLECTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
12/20/89 

12/13/89 
12/13/89 

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 ) , in g / 1 . 
T o t a l D i s s o l v e d S o l i d s ( c a l c ) , m g / l 
T o t a l A l k a l i n i t y as CaC03, m g / l . . . . 
Total A c i d i t y as C a C 0 3 , mg/l 
Total Hardness as CaC03, mg/l 
Sodium Absorption Ratio 

Bicarbonate as HCO3.... 
Carbonate as C03 
Chloride 
Su l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium 
Major Cations..... 
Major Anions 
Cation/Anion Difference 

mg/l 
212.17 
2 

33 7 
2043 
5.11 
12 
6 

708 

24 
24 
51 
64 
10 
80 
40 

2 

8 .41 
4571 
1877 
3694 
3726 

177.65 
0 .00 

13 2 6.28 
8 .46 

meq/1 
3.48 
0.07 
9 .51 

42.57 
25 .53 
0.99 
0.17 

30.81 
57.51 
55.54 
1 .66 

C. Neal Schaeffer \j 
Senior Chemist 

3.1.5 



JJTXJL 
Inter-mountain 

Laboratories, Inc. 
CLIENT: Geoscience Consultant: DA' 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
REPORTED: 12/20/89 

SITE 
LAS NO 

GBR-17 
F 3 6 5 5 DATI 

: RECEIVED 
COLLECTED 

12/11/89 
12/11/89 

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. 
Total Dissolved Solids (180), mg/l. 
Total Dissolved Solids ( c a l c ) , mg/l 
Total A l k a l i n i t y as CaC03, mg/l 
Total A c i d i t y as CaC03, mg/l 
Total Hardness as C a C 0 3 , mg/l 
Sodium Absorption Ratio, 

Bicarbonate as HCO3 
Carbonate as C03 
Chloride. 
S u l f a t e . . 
Calcium.. 
Magnesium 
Potassium 
Sodium. . . 
Major Cations 
Major Anions, 
Cation/Anion Difference 

mg/l 
2 41.56 
0 .00 

117.76 
1326.68 
4.12.68 
8 .14 
0 .81 

298.50 

8.24 
2850 

3.5088 
2310 
2283 

198.00 
0.0 0 

1063.13 
3.98 

meq/1 
3 
0 
3 

2 7 
20 
0 
0 

12 
3 4 
34 
0 

96 
00 
32 
6 4 
5 9 
6 7 
02 
98 
2 7 
92 
9 5 

C . N e"a 1 S c h a e f f eh' * 
Senior Chemist 

3.1.6 



Inter-mountain 
Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: Geoscience Consultants DATE REPORTED: 12/20/89 

Lab p H (s.u.) 7.59 
Lab C o n d u c t i v i t y , umhos/cm 4718 
Lab r e s i s t i v i t y , ohm-m 2.119 5 
Total Dissolved Solids (180), mg/l.. 3700 
Total Dissolved Solids ( c a l c ) , mg/l. 3573 
Total A l k a l i n i t y as CaC0 3, mg/l 253.44 
Total A c i d i t y as CaC03 , mg/1 0.00 
Total Hardness as CaC03, mg/1. 178 9.4 2 
Sodium Absorption Ratio 4.93 

mg/1 meq/1 
Bicarbonate as HC0 3 . 309.20 5.07 
Carbonate as C 0 3 .... . 0.00 0.00 
Chloride , 658.41 18.57 
Sulfat e 16 5 3.35 34.55 
Calcium...... 467.42 23.32 
Magnesium 151.56 12.46 
Potassium..... 5.52 0.14 
Sodium 479.40 20.35 
Major Cations 56.78 
Major Anions e , 58.19 
Cation/Anion Difference 1.23 % 

_i TgWl>, ... ,A<i j IW 

C. Neal S c h a e Rtye r 
S e n i o r C h e m i s t 

3.1.7 



Jurd. 
InteffTlountain 

Laboratories, Inc. 
CL 11Hf : Geoscience Consultants 

SITE: GBR-30 
LAB NO: F3665 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
DATE REPORTED: 12/2 0/89 

DATE RECEIVED: 12/13/89 
DATE COLLECTED: 12/13/89 

Lab pH (s.u.) 8.07 
Lab C o n d u c t i v i t y , umhos/cm 4362 
Lab r e s i s t i v i t y , ohm-m 2.2925 
Total Dissolved Solids (180), mg/1.. 3 2 50 
Total Dissolved Solids ( c a l c ) , mg/l. 3108 
Total A l k a l i n i t y as CaC0 3, mg/l 306.68 
Total A c i d i t y as CaC03, mg/l 0.00 
Total Hardness as CaC03, mg/l 1178.91 
Sodium Absorption Ratio 7.35 

Bicarbonate as HC03 
Carbonate as C03 
Chloride. 
S u l f a t e . . 
Calcium.. 
Magnesium 
Potassium 
Sodium... 
Major Cation 
Major Anions 
Cation/Anion D i f f e r ence 

mg/l 
3 7 4.15 
0 . 00 

567.41 
13 0 8.57 
4 5 4.79 
10.75 
2.60. 

5 8 0.00 

meq/1 
6 .13 
0 .00 

16.01 
27 . 26 
2 2.69 
0.88 
0 .07 

25.23 
4 8.87 
49.40 
0.54 

C . N e a 1 
Senior Chemist 

-MyM 
S c h a e t ref r 

3.1.8 



j / n l 
Inter-ffiountain 

Laboratories, Inc. 
C I. I E N T : Geoscience Consultant DATE REPORTED: 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
12/20/89 

SITE: G8R-31 
LAS NO: F3 6 6 7 

DATE RECEIVED: 
DATE COLLECTED: 

12/13/89 
12/13/89 

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 
Total Dissolved Solids (180), mg/l. 
Total Dissolved Solids ( c a l c ) , mg/l 
Total A l k a l i n i t y as CaC03, mg/l.... 
Total A c i d i t y as CaC03, mg/l 
Total Hardness as CaC03, mg/l 
Sodium Absorption Ratio 

7.18 
5210 

1.9194 
412 8 
4045 

3 5 4.42 
0. 00 

16 6 8.37 
7.16 

mg/l 
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 nee 

432 
0 

618 
1873 
661 
4 
2 

672 

3 9 
00 
2 7 
97 
13 
58 
36 
40 

meq/1 
7 .09 
0 .00 

17.44 
39.04 
3 2.99 
0 ,38 
0 .06 

29.25 
6 2.68 
63,57 
0.71 

C . N e a 
Senior 

Schaeffsr 
Chemist 

3.1.9 



i/Tvi 
InterfTlountain 

Laboratories, Inc. 
CLIENT: Geoscience Consultants 

SITE: GBR-32 
LAB NO: F3653 

DATE REPORTED 

DATE RECEIVED 
DATE COLLECTED 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
12/20/89 

12/11/89 
12/11/89 

Lab p H (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 
Total Dissolved Solids (180), mg/l. 
Total Dissolved Solids ( c a l c ) , mg/l 
Total A l k a l i n i t y as CaC03, mg/l.... 
Total A c i d i t y as CaC03, mg/l 
Total 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 
408.24 
0 

331 
130 4 
301 

1 
2 

627 

00 
88 
46 
09 
62 
4 0 
50 

7.44 
3 721 

2.6874 
2 716 
2770 

334.62 
0 .00 

757.87 
9 .91 

meq/1 
6 .69 
0 .00 
9.36 

27.18 
15.02 
0 .13 
0.0 6 

2 7.29 
42.51 
43.23 
0.84 

C T l Va 1 S c h a e f f e r 
S e n i o r Chemi s t 

3.1.10 



i/nl 
Inter-fflountain 

Laboratories, Inc. CLIENT: Geoscience Consultants 

SITE: GBR-3 3 
LAB NO: F 3 666 

DATE REPORTED 

DATE RECEIVED 
DATE COLLECTED 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
12/20/8 9 

12/13/89 
12/13/89 

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 
Total Dissolved Solids (180), mg/l. 

Dissolved Solids ( c a l c ) , mg/l 
A l k a l i n i t y as CaC03, mg/l.... 
A c i d i t y as CaC03, mg/l 
Hardness as CaC03, mg/l 

Total 
Total 
Total 
Total 
Sodium Absorption Ratio 

Bicarbonate as HCO3 
Carbonate as COS... 
Chloride 
Su l f a t e 
Calcium 
Magnesium 
Potassium 
Sodium 
Major Cations 
Major Anions 
Cation/Anion Difference 

m g /1 
5 5 8.00 
0 

519 
1092 
437 
3 
1 

560 

00 
24 
94 
94 
05 
52 
40 

7.21 
4045 

2.4722 
2916 
2890 

457.38 
0.00 

1105.23 
7 .33 

meq/1 
9 .15 
0 .00 

14.65 
2 2.77 
21 . 85 
0.25 
0 .04 

24 .38 
4 6.52 
46.56 
0.0 5 

C. Neal SchaeffeVn 
Senior Chemist 

ta 

3.1.11 



JL/TXJL 
Interfflountain 

Laboratories, Inc. 
C LIb N r: Geoscience Consultants 

SITE: GBR-49 
LAB MO: P3654 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
DATE REPORTED: 12/20/8 9 

DATE RECEIVED: 12/11/89 
DATE COLLECTED: 12/11/89 

Lab pH (s.u.) 7.33 
Lab C o n d u c t i v i t y , umhos/cm 4 2 27 
Lab r e s i s t i v i t y , ohm-m 2.3657 
Total Dissolved Solids (180), mg/l.. 32 2 4 
Total Dissolved Solids ( c a l c ) , mg/l. 3266 
Total A l k a l i n i t y as CaC03, mg/l 356.40 
Total A c i d i t y as CaC03, mg/l 0.00 
Total Hardness as CaC03, mg/1 1098.91 
Sodium Absorption Ratio 8.44 

mg/1 meq/1 
Bicarbonate as HCO3 4 3 4.81 7.13 
Carbonate as C03. 0.00 0.00 
Chloride 385.41 10.87 
Sulf a t e 1554.65 32.39 
Calcium 507.43 25.32 
Magnesium -40.64 -3.34 
Potassium 1.80 0.0 5 
Sodium 643.50 27.99 
Major Cations 50.01 
Major Anions 50.39 
Cation/Anion Difference 0.37 % 

Senior Chemist 

3.1.12 



i/T\I 
lnterfTlountain 

Laboratories, Inc. 
CLIENT Geoscience Consultants DATE REPORTED 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
12/20/89 

SITE 
LAB MO 

GBR-50 
F 3 6 5 2 

DATE RECEIVED 
DATE COLLECTED 

12/11/89 
12/11/89 

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 
Total Dissolved Solids (180), mg/l. 
Total Dissolved Solids ( c a l c ) , mg/l 
Total A l k a l i n i t y as CaC03, mg/l.... 
Total A c i d i t y as CaC03, mg/l 
Total Hardness as CaC03, mg/l 
Sodium Absorption Ratio 

Bicarbonate as HC03 
Carbonate as C03 
Chloride. 
S u l f a t e . . 
Calcium. . 
Magnesium 
P o t a s s i u m 
Sodium. . . 
Major Cations 
Major Anions. 
C a t i o n/A n i o n D i f f e r e n c e 

ma/1 
256 . 05 
0 .00 

141 .85 
1171.95 
313.72 

7.78 
2.55 

361.50 

7 .30 
2791 

3.5829 
2154 
2125 

209.88 
0.00 

814.71 
5 .51 

meq/1 
4 .20 
0 .00 
4.0 0 

24.42 
15.65 
0.64 
0.07 

15.72 
3 2.08 
32.61 
0.82 

C . Neal S c h a e nf /yr 
Senior Chemist* 

3.1.13 



3.2 PURGEABLE AROMATICS EPA 602/8020 



R A D I A N 
C O R P O R A T I O N Analytical Data Summary Pago: 4 

Geoscience Consultants, Ltd. 

Radian Work Order: 89-12-089 

Hethod:Volatile aromatics (1) 
List:SU8020 

Sample ID: GBR-17 GBR-32 GBR-49 GBR-50 Trip Blank Reagent Blank 

Factor: 1 1 5 1 1 1 

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

01C 02C 03C 04C 05A 06A 
Matrix: water water water water water water 

Benzene <0.20 96 74 <0.20 <0.20 <0.20 

Chlorobenzene <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 
1,2-Dichlorobenzene <0.40 <0.40 <2.0 <0.40 <0.40 <0.40 

1,3-Dichlorobenzene <0.40 <0.40 <2.0 <0.40 <0.40 <0.40 
1,4-Dichlorobenzene <0.30 <0.30 <1.5 <0.30 <0.30 <0.30 

Ethylbenzene <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 
Toluene <0.20 <0.20 •O.O <0.20 <0.20 <0.20 
Total xylenes <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 

Surrogate Recovery(X) 
1-Bromo-4-fIuorobenzene 98 101 111 104 112 N\A 

Control Limits: 76 to 140 

H\A Not available 

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

3.2.1 



R A M A N 
Analytical Data Summary Page: 14 

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

Method:Votatile aromatics (1) SHS--1 S t r i p p e r E f f S t r i p p e r I n f GBR -24D 
List:SU8020 

Sample ID: 8912121410 8912121145E 89121211451 8912121130 

Factor: 250 1 5 10 

Results in: ug/L ug/L ug/L ug/L 
05B 06B 07B 088 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Oet. Limit 
Benzene ND 50 3.3 0. 20 110 1.0 21 2 0 

Chlorobenzene ND 50 ND 0. 20 ND 1.0 ND 2 0 
1,2-D i chIorobenzene ND 100 ND 0. 40 ND 2.0 ND 4 0 
1,3-DichIorobenzene ND 100 ND 0. 40 ND 2.0 ND 4 0 
1,4-D i chIorobenzene ND 75 1.4 * 0. 30 8.6 1.5 ND 3 0 
Ethylbenzene ND 50 0.55 * 0. 20 18 1.0 27 2 0 
Toluene ND 50 ND 0. 20 ND 1.0 ND 2 0 
Total xylenes 330 50 ND 0. 20 9.1 1.0 6.9 * 2 0 

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 
Control Limits: 76 to 140 

113 94 114 110 

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. 

3.2.2 



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

Analytical Data Summary Page: 15 

Hethod:Volatile aromatics (1) GRW--13 GBR-13 GBR-8 
List:SU8020 

Sample ID: 8912121200 8912121530 8912121600 TRIP BLANK 

Factor: 1 500 250 1 

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

09B 10B 11B 12A 

Matrix: water water water water 

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

Benzene ND 0.20 710 100 2000 50 ND 0.20 
Chlorobenzene ND 0.20 ND 100 ND 50 ND 0.20 
1,2-D i ch t orobenzene ND 0.40 ND 200 ND 100 ND 0.40 
1,3-Dichlorobenzene ND 0.40 ND 200 ND 100 ND 0.40 
1,4-D i chIorobenzene ND 0.30 ND 150 ND 75 ND 0.30 
Ethylbenzene ND 0.20 820 100 560 50 ND 0.20 
Toluene ND 0.20 130 * 100 ND 50 ND 0.20 
Total xylenes ND 0.20 3100 100 2200 50 ND 0.20 

Surrogate Recovery(%) 
1-Bromo-4-fluorobenzene 92 98 105 94 
Control Limits: 76 to 140 

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

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

3.2.3 



Analytical Data Summary Page: 16 

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

Method:Volatile aromatics (1) GBR--15 GBR-33 GBR--31 GBR-6 
List:SU8020 . 

Sample ID: 8912131000 8912131210 8912131300 8912131600 

Factor: 1 25 1 50 

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

13B 14B 15B 16B 
Matrix: water water water water 

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

Benzene 63 D 1.0 73 5.0 ND 0.20 110 10 
Chlorobenzene ND 0.20 ND 5.0 ND 0.20 ND 10 
1,2-D i chIorobenz ene ND 0.40 ND 10 ND 0.40 ND 20 

1,3-Dichlorobenzene ND 0.40 ND 10 ND 0.40 ND 20 
1,4-Dichlorobenzene ND 0.30 ND 7.5 ND 0.30 ND 15 
Ethylbenzene 2.8 0.20 120 5.0 ND 0.20 85 10 
Toluene 0.45 * 0.20 ND 5.0 ND 0.20 ND 10 

Total xylenes 1.5 0.20 170 5.0 ND 0.20 140 10 

Surrogate Recovery(%) 
1-Bromo-4-fIuorobenzene 98 116 108 136 
Control Limits: 76 to 140 

D Sample diluted for this analyte 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. 

3.2.4 



R A D I A N 
Analytical Data Summary Page: 17 

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

Method:Volatile aromatics (1) GBR -30 
List:SU8020 

Sample ID: 8912131030 Reagent blank 

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

17B 22A 
Matrix: water water 

Result Det. Limit Result Det. Limi t Result Det. Limit Result Det. Limit 
Benzene 1.1 0.20 ND 0 20 
Chlorobenzene ND 0.20 ND 0 20 
1,2-Dichlorobenzene ND 0.40 ND 0 40 
1,3-Dichlorobenzene ND 0.40 ND 0 40 
1,4-D i chIorobenzene ND 0.30 ND 0 30 
Ethylbenzene ND 0.20 ND 0 20 
Toluene 0.28 * 0.20 ND 0 20 
Total xylenes 1.3 0.20 ND 0 20 

Surroqate Recoverv(%) 
1-Bromo-4-fIuorobenzene 110 97 
Control Limits: 76 to 140 

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

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

3.2.5 



3.3 POLYNUCLEAR AROMATIC HYDROCARBONS EPA 610 



Analytical Data Summary Page: 18 

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

Method:PAHs by GC 8100 (1) S t r i p p e r E f f S t r i p p e r I n f GBR-24D GRW-13 
List:8100, special l i s t 

Sample ID: 8912121145E 89121211451 8912121130 8912121200 

Factor: 0.94 0.94 0.94 0.94 

Results i n : ug/L ug/L ug/L ug/L 
06C 07C 08C 09C 

Matrix: water water water water 

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

1-Methylnaphthalene 2.0 * 0.94 6.3 0.94 5.8 0.94 ND 0.94 

2-Methylnaphthalene 2.8 * 0.94 2.8 * 0.94 ND 0.94 ND 0.94 

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

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

3.3.1 



RADIUMS! 
Analytical Data Sunmary Page: 19 

r 
Geoscience Consultants, Ltd. 

I Radian Work Order: 89-12-112 

Method:PAHs by GC 8100 (1) GBR-13 GBR-8 GBR-15 GBR-33 
L is t :8100 , spec ia l l i s t 

Sample ID: 8912121530 8912121600 8912131000 8912131210 

Factor: 94 94 0.94 9.4 

Results i n : ug/L ug/L ug/L ug/L 

10C 11C 13C 14C 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Resul t Det . L i m i t Resul t Det . L im i t 

1-Methylnaphthalene 1600 94 ND 94 ND 0.94 43 * 9.4 

2-Methylnaphthalene 2000 94 280 * 94 ND 0.94 ND 9.4 

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. 

( 

3.3.2 



Analytical Data Summary Page: 20 

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

Method:PAHs by GC 8100 (1) GBR-31 GBR-6 GBR-30 GBR-17 
List:8100, special l is t 

Sample ID: 8912131300 8912131600 8912131030 8912120950 

Factor: 0.94 94 0.94 0.94 

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

15C 16C 17C 18A 

Matrix: water water water water 

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

1-Methylnaphthalene ND 0.94 ND 94 ND 0.94 ND 0.94 

2-Methylnaphthalene ND 0.94 ND 94 10 0.94 ND 0.94 

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. 

3.3.3 



R A D I A N 

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

Analytical Data Summary Page: 21 

Method:PAHs by GC 8100 (1) 
List:8100, special list 

Sample ID: 

Factor: 
Results in: 

Matrix: 

METHOD BLANK 

1 

ug/L 
19A 
water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
1-Methylnaphthalene ND 0.94 
2-Methylnaphthalene ND 0.94 

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. 

3.3.4 



Analytical Data Summary Page: 22 

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

Method:SW8310 PAH's by HPLC (1) S t r i p p e r E f f S t r i p p e r I n f GBR--24D GRW- 13 
List :8310 Method analytes 

Sample ID: 8912121145E 89121211451 8912121130 8912121200 

Factor: 0.94 1.9 0.94 0.94 

Results i n : ug/L ug/L ug/L ug/L 

06C 07C 08C 09C 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. L i m i t Resul t Det . L im i t 

Acenaphthalene ND 2.2 ND 4.4 ND 2.2 ND 2 2 

Acenaphthene ND 1.7 ND 3.4 144 D 1.7 ND 1 7 

Anthracene ND 0.62 ND 1.3 ND 0.62 ND 0 62 

Benzo(a)anthracene ND 0.012 ND 0.025 ND 0.012 ND 0 012 

Benzo(a)pyrene ND 0.022 ND 0.044 ND 0.022 ND 0 022 

Benzo(b)fIuoranthene ND 0.017 ND 0.034 ND 0.017 ND 0 017 

Benzo(g,h, iJperylene ND 0.071 ND 0.14 ND 0.071 ND 0 071 

Benzo(k)fIuoranthene ND 0.016 ND 0.032 ND 0.016 ND 0 016 

Chrysene ND 0.012 ND 0.025 ND 0.012 ND 0 012 

D i benzo(a,h)anth racene ND 0.028 ND 0.057 ND 0.028 ND 0 028 

Fluoranthene ND 0.20 ND 0.40 ND 0.20 ND 0 20 

Fluorene 3.4 D 0.20 4.0 D 0.40 2.6 D 0.20 ND 0 20 

Indeno(1,2,3-cd)pyrene ND 0.040 ND 0.082 ND 0.040 ND 0 040 

Naphthalene 8.9 D 1.7 14 *D 3.4 1.9 *D 1.7 4.3 *D 1 7 

Phenanthrene 11 0.60 13 1.2 3.0 0.60 ND 0 60 

Pyrene 0.62 * 0.25 0.54 * 0.51 0.29 * 0.25 ND 0 25 

Surroqate Recoverv(%) 

Terphenyl-d14 93 80 79 80 

Control L i m i t s : 37 to 139 

ND Not detected at specified detection limit D Sample diluted for this analyte 
* 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. 

3.3.5 



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

Analytical Data Summary Page: 23 

Method:SU8310 PAH's by HPLC (1) GBR--13 GBR-8 GBR-15 GBR -33 
List:8310 Method analytes 

Sample ID: 8912121530 8912121600 8912131000 8912131210 

Factor: 380 9.4 0.94 1.9 
Results in: ug/L ug/L ug/L ug/L 

10C 11C 13C 14C 
Matrix: water water water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. L imi t 
Acenaphthalene ND 870 ND 22 4.1 *D 2.2 ND 4 4 
Acenaphthene ND 680 ND 17 ND 1.7 6.0 *D 3 4 
Anthracene ND 250 ND 6.2 ND 0.62 ND 1 3 
Benzof. a Janthracene 25 4.9 ND 0.12 0.012 * 0.012 0.20 0 025 
Benzo(a)pyrene ND 8.7 ND 0.22 ND 0.022 ND 0 044 
Benzo(b)fluoranthene ND 6.8 ND 0.17 ND 0.017 0.10 * 0 034 
Benzo(g,h,iJperylene ND 29 ND 0.71 ND 0.071 ND 0 14 
Benzo(k)fluoranthene ND 6.5 ND 0.16 ND 0.016 ND 0 032 
Chrysene 86 4.9 ND 0.12 ND 0.012 0.88 0 025 
Dibenzo(a,h)anthracene ND 11 ND 0.28 ND 0.028 ND 0 057 
Fluoranthene ND 80 ND 2.0 ND 0.20 ND 0 40 
Fluorene 360 *D 80 8.7 *D 2.0 0.47 *D 0.20 3.5 D 0 40 
Indenof.1,2,3-cd)pyrene ND 16 ND 0.40 ND 0.040 ND 0 082 
Naphthalene ND 680 88 17 ND 1.7 ND 3 4 
Phenanthrene 1600 240 20 * 6.0 0.68 * 0.60 6.8 1 2 
Pyrene 290 * 100 ND 2.5 ND 0.25 1.6 * 0 51 

Surrogate Recoverv(%) 
Terphenyl-d14 NC 27 Q 134 120 
Control Limits: 37 to 139 

ND Not detected at specified detection limit 
* Est. result less than 5 times detection limit 
Q Outside control limits 

D Sample diluted for this analyte 
NC Not calculated 

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

3.3.6 



fl? AB f̂lilMfel 
Analytical Data Sunmary Page: 24 

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

Method:SW8310 PAH's by HPLC (1) GBR--31 GBR-6 GBR-30 GBR--17 
List:8310 Hethod analytes 

Sample ID: 8912131300 8912131600 8912131030 8912120950 

Factor: 0.94 24 1.9 0.94 

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

15C 16C 17C 18A 

Matrix: water water water water 

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

Acenaphthalene ND 2.2 ND 55 ND 2 2 NO 2 2 

Acenaphthene ND 1.7 ND 43 14 D 1 7 ND 1 7 

Anthracene ND 0.62 ND 16 ND 1 3 ND 0 62 

Benzo(a)anthracene ND 0.012 0.57 * 0.31 0.026 * 0 025 0.026 * 0 012 

Benzo(a)pyrene ND 0.022 ND 0.55 ND 0 044 ND 0 022 

Benzo(b)fluoranthene ND 0.017 ND 0.43 ND 0 034 ND 0 017 

Benzo(g,h,i)perylene ND 0.071 ND 1.8 ND 0 14 ND 0 071 

BenzoC k)fluoranthene ND 0.016 ND 0.41 ND 0 032 ND 0 016 

Chrysene ND 0.012 7.3 0.31 0.27 0 025 0.20 0 012 

Dibenzo(a,h)anthracene ND 0.028 ND 0.72 ND 0 057 ND 0 028 

Fluoranthene ND 0.20 ND 5.0 ND 0 40 0.40 * 0 20 

Fluorene ND 0.20 13 *D 5.0 4.1 D 0 20 2.3 D 0 20 

Indeno(1,2,3-cd)pyrene ND 0.040 ND 1.0 ND 0 040 ND 0 040 

Naphthalene ND 1.7 ND 43 5.8 *D 1 7 5.6 *D 1 7 

Phenanthrene ND 0.60 29 * 15 1.5 * 1 2 2.0 * 0 60 

Pyrene ND 0.25 ND 6.5 ND 0 51 0.25 * 0 25 

Surrogate Recoverv(%) 

Terphenyl-d14 84 106 76 124 

Control Limits: 37 to 139 

ND Not detected at specified detection limit * Est. result less than 5 times detection limit 
D Sample diluted for this analyte 

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

3.3.7 



Analytical Data Summary Page: 25 

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

Hethod:SU8310 PAH's by HPLC (1) 
List:8310 Method analytes 

Sample ID: METHOD BLANK 

Factor: 1 
Results in: ug/L 

19A 
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)fIuoranthene ND 0.018 
Benzo(g,h, Operylene ND 0.076 
BenzoC k)fIuoranthene ND 0.017 
Chrysene ND 0.013 
Dibenzo(a,h)anthracene ND 0.030 
Fluoranthene ND 0.21 
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 

Surrogate Recoverv(%) 
Terphenyl-d14 96 
Control Limits: 37 to 139 

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. 

3.3.8 



Analytical Data Summary Page: 26 

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

Method:SW8310 PAH's by HPLC (1) 
List:Matrix Spike Analyte List 

Sample ID: RECOVERY CHECK RECOVERY CHEC-
K DUP 

Factor: 1 1 
Results in: % % 

20A 21A 
Matrix: water water 

Result Det. Limit Result Det. Limit Result Det. Limit Result Det. Limit 
Acenaphthalene 64 2.3 65 2.3 
Acenaphthene 71 1.8 73 1.8 
Anthracene 94 0.66 100 0.66 
BenzoCk)fIuoranthene 80 0.017 83 0.017 
0i benzo(a,h)anth racene 131 0.030 137 0.030 
Fluorene 87 0.21 92 0.21 
Naphthalene 57 1.8 57 1.8 
phenanthrene 94 0.64 102 0.64 

Surrogate Recoverv(%) 
Terphenyl-dK 64 68 
Control Limits: 37 to 139 

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

3.3.9 



3.4 PURGEABLE HALOCARBONS EPA 601/8010 



R A D I A N 
C O R P O R A T I O N A n a l y t i c a l Data Summary Page: 2 

Geoscience Consultants, Ltd. 
Radian Work Order: 89-12-089 

Hethod:Halogenated volatiles (1) 
List:SW8010 

Sample ID: GBR-17 GBR-32 GBR-49 GBR-50 Trip Blank Reagent Blank 

Factor: 1 1 5 1 1 1 

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

01A 02A 03A 04A 05A 06A 
Matrix: water water water water water water 

Bromodichloromethane <0.10 <0.10 <0.50 <0.10 <0.10 <0.10 
Bromoform <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 
Bromomethane <1.2 <1.2 <5.9 <1.2 <1.2 <1.2 
Carbon Tetrachloride <0.12 <0.12 <0.60 <0.12 <0.12 <0.12 
Chlorobenzene <0.25 <0.25 <1.3 <0.25 <0.25 <0.25 
Chloroethane <0.52 <0.52 <2.6 <0.52 <0.52 <0.52 
2-Chloroethylvinylether <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 
Chloroform <0.10 <0.10 <0.50 <0.10 <0.10 <0.10 
Chloromethane <0.30 <0.30 <1.5 <0.30 <0.30 <0.30 
DibromochIoromethane-(2) <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 
1,2-Dichlorobenzene <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 
1,3-Dichlorobenzene <0.32 <0.32 <1.6 <0.32 <0.32 <0.32 
1,4-D i chIorobenzene <0.24 <0.24 <1.2 <0.24 <0.24 <0.24 
1,1-D ichloroethane <0.50 3.0 2.8 * <0.50 <0.50 <0.50 
1,2-Dichloroethane <0.10 <0.10 <0.50 <0.10 <0.10 <0.10 
1,1-Dichloroethene <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 
trans-1,2-Dichloroethene <0.20 140 D 150 0.27 * <0.20 <0.20 
1,2-Dichloropropane <0.10 <0.10 <0.50 <0.10 <0.10 •cO.10 
cis-1,3-Dichloropropene-(2) N\A N\A N\A N\A N\A N\A 
trans-1,3-Dichloropropene <0.30 <0.30 <1.5 <0.30 <0.30 <0.30 
Methylene Chloride <0.40 1.2 * <2.0 <0.40 7.2 <0.40 
1,1,2,2-Tetrachloroethane-(3) <0.15 <0.15 <0.75 <0.15 <0.15 <0.15 
Tetrachloroethene-(3) 0.13 * 17 25 1.2 <0.10 <0.10 
1,1,2-Trichloroethane-(2) <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 
1,1,1-Trichloroethane 1.0 1.3 1.0 * 0.26 * <0.20 <0.20 
Trichloroethene <0.20 10 14 <0.20 <0.20 <0.20 
Trichlorofluoromethane <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 
Vinyl Chloride <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 

N\A Hot available * Est. result less than 5 times detection limit 
0 Sample diluted for this analyte 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

3.4.1 
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Geoscience Consultants, Ltd. 
Radian Work Order: 89-12-089 

Hethod:Halogenated volatiles (1) 
List:SU8010 

Sample ID: GBR-17 GBR-32 GBR-49 GBR-50 Trip Blank Reagent Blank 

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

01A 02A 03A 04A 05A 06A 
Matrix: water water water water water water 

Surroqate Recoverv(X) 
1-Bromo-4-fIuorobenzene 95 104 88 110 127 N\A 
Control Limits: 76 to UO 

N\A Not available 

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

cis-1,3-Dichloropropene coleute. Ouantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Ouantitated as Tetrachloroethene unless 
otherwise noted. 

'Wi l l 

3.4.2 



Analytical Data Summary Page: 3 

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

ND Not detected at specified detection limit N\A Not available 
* 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. 
(2) Dibromochloromethane, 1,1,2-Trichloroethane, and 

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

M i l 

3.4.3 
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Method:Halogenated volatiles (1) SHS -1 Stripper Eff Stripper Inf GBR -24D 
List:SW8010 

Sampfe ID: 8912121410 8912121145E 89121211451 8912121130 

Factor: 5 1 1 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 0.50 ND 0.10 ND 0.10 ND 0 10 
Bromoform ND 2.5 ND 0.50 ND 0.50 ND 0 50 
Bromomethane ND 5.9 ND 1.2 ND 1.2 ND 1 2 
Carbon Tetrachloride ND 0.60 ND 0.12 ND 0.12 ND 0 12 
Chlorobenzene ND 1.3 ND 0.25 ND 0.25 ND 0 25 
Chloroethane ND 2.6 ND 0.52 ND 0.52 ND 0 52 
2-Chloroethylvinylether ND 2.5 ND 0.50 ND 0.50 ND 0 50 
Chloroform 5.7 0.50 ND 0.10 ND 0.10 ND 0 10 
Chloromethane ND 1.5 ND 0.30 ND 0.30 ND 0 30 
Dibromochloromethane-(2) ND 1.0 ND 0.20 ND 0.20 ND 0 20 
1,2-Dichlorobenzene ND 2.5 ND 0.50 ND 0.50 0.60 * 0 50 
1,3-Dichlorobenzene ND 1.6 ND 0.32 ND 0.32 ND 0 32 
1,4-Dichlorobenzene ND 1.2 ND 0.24 ND 0.24 ND 0 24 
1,1-Dichloroethane 0.72 * 2.5 ND 0.50 1.9 * 0.50 ND 0 50 
1,2-Dichloroethane 7.1 0.50 1.0 0.10 3.5 0.10 18 0 10 
1,1-Dichloroethene ND 1.0 ND 0.20 ND 0.20 ND 0 20 
trans-1,2-D i chIoroethene 21 1.0 0.97 * 0.20 9.3 0.20 ND 0 20 
1,2-Dichloropropane ND 0.50 ND 0.10 ND 0.10 ND 0 10 
cis-1,3-DichIoropropene-(2) N\A N\A N\A N\A N\A N\A N\A K\A 

trans-1,3-Dichloropropene ND 1.5 ND 0.30 ^ ND 0.30 ND 0 30 
Methylene Chloride ND 2.0 ND 0.40 * 1.0 * 0.40 ND 0 40 
1,1,2,2-Tetrachloroethane-(3) ND 0.75 ND 0.15 ND 0.15 ND 0 15 
Tetrachloroethene-(3) ND 0.50 ND 0.10 1.3 0.10 ND 0 10 
1,1,2-Trichloroethane-(2) ND 1.0 ND 0.20 ND 0.20 ND 0 20 
1,1,1-Trichloroethane ND 1.0 ND 0.20 0.80 * 0.20 ND 0 20 
Trichloroethene 6.2 1.0 ND 0.20 2.0 0.20 ND 0 20 
Trichlorofluoromethane ND 1.0 ND 0.20 ND 0.20 ND 0 20 
Vinyl Chloride ND 1.0 ND 0.20 ND 0.20 ND 0 20 

ND Not detected at specified detection limit * Est. result less than 5 times detection limit 
N\A Not available 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

3.4.4 
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Geoscience Consultants, Ltd. 
Radian work Order: 89-12-112 

Method:Halogenated volatiles (1) SHS-1 S t r i p p e r E f f S t r i p p e r I n f GBR-24D 
List:SW8010 

Sample ID: 8912121410 8912121145E 89121211451 8912121130 " 

Factor: 5 1 1 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 

Surroqate Recoverv(%) 

1-8romo-4-fluorobenzene 117 117 107 104 

Control Limits: 76 to 140 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

3.4.5 
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Method:Halogenated volati tes (1) GRW--13 GBR- 13 GBR--8 GBR -15 
List:SW8010 

Sample ID: 8912121200 8912121530 8912121600 8912131000 

Factor: 1 1 1 1 

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

09A 10A 11A 13A 

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 1.3 * 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-(2) ND 0.20 ND 0 20 ND 0.20 ND 0.20 

1,2-Dichlorobenzene ND 0.50 ND 0 50 0.84 * 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 4.9 0 50 5.3 0.50 ND 0.50 

1,2-Dichloroethane 1.1 0.10 7.4 0 10 4.7 0.10 36 0.10 

1,1-Dichloroethene ND 0.20 ND 0 20 ND 0.20 ND 0.20 
trans-1,2-Dichloroethene ND 0.20 25 0 20 20 0.20 ND 0.20 
1,2-Dichloropropane ND 0.10 ND 0 10 ND 0.10 ND 0.10 

cis-1,3-Dichloropropene-(2) N\A N\A N\A N\A N\A 0.30 N\A N\A 

trans-1,3-Dichloropropene ND 0.30 ND 0 30 ND N\A ND 0.30 

Methylene Chloride ND 0.40 1.3 * 0 40 * ND 0.40 ND 0.40 

1,1,2,2-Tetrachloroethane-(3) ND 0.15 ND 0 15 ND 0.15 ND 0.15 
Tetrachloroethene-(3) ND 0.10 ND 0 10 ND 0.10 ND 0.10 
1,1,2-Trichloroethane-(2) ND 0.20 ND 0 20 ND 0.20 ND 0.20 
1,1,1-Trichloroethane ND 0.20 0.90 * 0 20 ND 0.20 ND 0.20 
Trichloroethene ND 0.20 4.0 0 20 2.3 ' 0.20 ND 0.20 
Trichlorofluoromethane 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 N\A Not available 
* Est.- result less than 5 times detection limit 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

3.4.6 
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Method:Halogenated v o l a t i l e s (1) G R W - 1 3 GBR-13 GBR-8 GBR-15 
List:SW8010 

Sample ID: 8912121200 8912121530 8912121600 8912131000 

Factor: 1 1 1 1 

Results i n : ug/L ug/L ug/L ug/L 

09A 10A 11A 13A 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Resul t Det . L i m i t Resul t Det. L im i t 

Surroqate Recoverv(%) 

1-Bromo-4-fluorobenzene 103 115 110 108 

Control L im i ts : 76 to 140 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

3.4.7 
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Method:Halogenated volati les (1) GBR--33 GBR-31 GBR--6 GBR-30 
List:SU8010 

Sample ID: 8912131210 8912131300 8912131600 891213 1030 

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

14A 15A 16A 17A 
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 
Dibromochloromethane-(2) 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-D i chIorobenzene 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 3.4 0.50 ND 0.50 ND 0.50 
1,2-Dichloroethane 4.0 0.10 2.0 0.10 1.2 0.10 0.94 0.10 
1,1-Dichloroethene ND 0.20 ND 0.20 ND 0.20 ND 0.20 
trans-1,2-Dichloroethene 1.1 0.20 44 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-(2) N\A N\A N\A N\A N\A N\A N\A N\A 
trans-1,3-Dichloropropene ND 0.30 ND 0.30 ND 0.30 ND 0.30 
Methylene Chloride ND 0.40 1.1 * 0.40 • ND 0.40 ND 0.40 
1,1,2,2-Tetrachloroethane-(3) ND 0.15 ND 0.15 ND 0.15 ND 0.15 
Tetrachloroethene-(3) ND 0.10 12 0.10 ND 0.10 ND 0.10 
1,1,2-Trichloroethane-(2) ND 0.20 ND 0.20 ND 0.20 ND 0.20 
1,1,1-Trichtoroethane ND 0.20 1.4 0.20 ND 0.20 ND 0.20 
Trichloroethene ND 0.20 7.9 0.20 ND ' 0.20 ND 0.20 
Trichlorofluoromethane 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 N\A Not available 
* Est. result less than 5 times detection limit 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

3.4.8 
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Method:Halogenated v o l a t i l e s (1) G B R - 3 3 GBR-31 GBR-6 GBR-30 
List:SU8010 

Sample ID: 8912131210 8912131300 8912131600 8912131030 

Factor: 1 1 1 1 

Results i n : ug/L ug/L ug/L ug/L 

14A 15A 16A 17A 

Matrix: water water water water 

Result Det. Limit Result Det. Limit Resul t Det . L im i t Resul t Det . L im i t 

Surrogate Recoverv(%) 

1-Bromo-4-fluorobenzene 112 115 117 117 

Control L im i ts : 76 to HO 

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

mmm 

3.4.9 
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Method:Halogenated volatiles (1) 
List:SW8010 

Sample ID: Reagent blank 

Factor: 1 
Results in: ug/L 

22A 
Matrix: water 

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

Bromodichloromethane ND 0.10 
Bromoform ND 0.50 
Bromomethane ND 1.2 
Carbon Tetrachloride ND 0.12 
Chlorobenzene ND 0.25 
Chloroethane ND 0.52 
2-Chloroethylvinylether ND 0.50 
Chloroform ND 0.10 
Chloromethane ND 0.30 
D i bromochIoromethane-(2) ND 0.20 
1,2-Dichlorobenzene ND 0.50 
1,3-Dichlorobenzene 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 
trans-1,2-Dichloroethene ND 0.20 
1,2-Dichloropropane ND 0.10 
cis-1,3-Dichloropropene-(2) N\A N\A 
trans-1,3-Dichloropropene ND 0.30 

Methylene Chloride ND 0.40 
1,1,2,2-Tetrachloroethane-(3) ND 0.15 
Tetrachloroethene-(3) ND 0.10 
1,1,2-Trichloroethane-(2) ND 0.20 
1,1,1-Trichloroethane ND 0.20 
Trichloroethene ND 0.20 
Trichlorofluoromethane ND 0.20 

Vinyl Chloride ND 0.20 

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

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

3.4.10 



Analytical Data Summary Page: 12 

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

Method:Halogenated volatiles (1) 
List:SU8010 

Sample ID: Reagent blank 

Factor: 1 
Results in: ug/L 

22A 
Matrix: water 

Surrogate Recoverv(%) 
1-B romo-4-fIuorobenzene 
Control Limits: 76 to 140 

Result Det. Limit 

104 

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

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

cis-1,3-Dichloropropene coleute. Quantitated as 
Dibromochloromethane unless otherwise noted. 

(3) Tetrachloroethene and 1,1,2,2-Tetrachloroethane 
coelute. Quantitated as Tetrachloroethene unless 
otherwise noted. 

3.4.11 
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Comments, Notes and Definitions 

3.5.1 



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

Page: A-1 

General Comments 
M-xylene and chlorobenzene coelute. 
For analysis 8020, Fraction -08B was i n i t i a l l y run 12/21/89; 
a dilution was run on 1/02/90 and reported. 

3.5.2 
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A This flag indicates that a spike is an analytical and/or post-
digestion spike. These spikes have not been subjected to the 
extraction or digestion step. 

B This flag indicates that the analyte was detected in the reagent blank 
but the sample results are not corrected for the amount in the blank. 

C 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. The C 
flag indicates that the analyte has been confirmed by analysis on a 
second column. 

D This flag identifies all analytes identified in analysis at a second
ary dilution factor. In an analysis some compounds can exceed the 
calibration range of the instrument. Therefore two analyses are per
formed,one at the concentration of the majority of the analytes, and a 
second with the sample diluted so that high concentration analyte(s) 
f a l l within the calibration range. 

E The reported value is estimated because of the presence of inter
ference. The potential source of the interference is included in the 
report narrative. 

G This flag identifies a GC/MS result whose concentration exceeds the 
calibration range for that specific analysis. Usually i f one or more 
compounds have a response greater than f u l l scale, the sample or 
extract is diluted and re-analyzed. 

I 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 or supplemental case narrative with the report^ 

J Indicates an estimated value for GC/MS data. This flag is used either 
when estimating a concentration for tentatively identified compounds 
where a response factor of 1 is assumed, or when the mass spectral 
data indicate the presence of a compound that meets the identification 
criteria but the result is less than the sample quantitation limit. 

NA This analyte was not analyzed. 

NC Applies to RPD and spike recovery results. The relative percent differ 
ence (RPD) and spike recovery are not calculated when a result value 
is tess than five times the detection limit or obvious matrix inter
ferences are present. See * definition for further explanation of the 
unreliability of 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 
considered insignificant. 

3.5.3 
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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. 

NR This analyte was not requested by the client. 

NS This analyte or surrogate was not added ( spiked) to the sample for 
this analysis. 

N\A A result or value is not available for this parameter, usually a 

detection limit. 

P 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. The P 
flag indicates that the analyte has been confirmed previously. This 
flag is applicable to analyses of samples arising from a regular 
sampling program as a specific sample source; for example, a quarterly 
well monitoring program. 

0 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. 

R This flag indicates that the analyte was detected in the reagent blank 
and the sample results are corrected for the amount in the blank. 

S This flag indicates that a specific result from a metals analysis has 
been obtained using the Method of Standard Addition. 

U 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. The U 
flag indicates that second column was not requested. 

X 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. The X 
flag indicates a second column confirmation was performed but the 
analyte was not confirmed and is likely a false positive. 

* 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. 

3.5.4 



Notes and Definitions Page: A-4 

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

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, it will be soil, water, air, oil, 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);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 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 

3.5.5 



4.0 WEEKLY MONITORING AND TANK VOLUMES 



I 
Farmington R«fln»ry 
606 Highway 64 
Post Off ice Box 256 
Farmington, NM 87401 

WEEKLY 
MONITORING 

DATE: 1 2 / 2 7 / 8 9 

LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 

IN BBL/FT 
WATER VOLUME 

IN GALLONS 

TANK 102 T 3" .25" 33.54 10213 

TANK 106 5* 9 , : .5" 33.28 303" 

TANK 21 0 435.96 

TANK £2 20' 7" 0 438.18 37SS06 

f-
TANK 27 28' 2.5" 156.81 185780 

TANK 32 24* 2" 1.75 156.80 159152 

TANK 34 23' 6" 156.80 154762 

TANK 35 156.79 

TANK 37 33' 3" 252.34 352393 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

IS ALL EQUIPMENT FREE FROM LEAKS? 

NO YES 

• m 

• 

• 

COMMENTS: 

4.1 

I 
j 



j ] Farmington R«fln*ry 
606 Highway 64 
Post Office Box 256 
Farmington, NM 37401 

WEEKLY 
MuNi I UKIINU 

DATE: 1 2 / 1 8 / 8 9 

' LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 

IN BBL/FT 
WATER VOLUME 

IN GALLONS 

| TANK 102 11 ' 6" .25" 33.54 16199 

§ TANK 106 5* 9" .5" 33.28 O U J / 

TANK £1 0 0 435.96 0 

| TANK 22 19* 5" 0 438.18 357336 

1 TANK 27 28* 2.5" 0 156.81 185780 

TANK 32 24* 2" 1.75 156.80 159152 

I TANK 34 23* 6" 0 156.80 154762 

1 TANK 35 0 0 156,79 0 

TANK 37 33* 3" 0 252.34 352393 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS. BLOWERS. TANKS. 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

IS ALL EQUIPMENT FREE FROM LEAKS? 

NO 

• 

• 

• 

YES 

COMMENTS: 

4.2 



Farmlngtcn Raflnary 
60S Highway 64 
Post Off ice Box 256 
Farmington, NM 87401 

WEEK L 
MONITORING 

DATE: 1 2 / 1 1 / 8 9 

LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 
IN BBL/FT 

WATER VOLUME 
IN GALLONS 

TANK 102 4* 6" .25" 33.54 6339 

TANK 106 5* 9" 33,28 QUO/ 

TANK 21 0 435.96 

TANK 22 18* 10" 438 .18 346600 

TANK 27 28* 2.5" 156.81 185780 

TANK 32 24* 2" 1.75" 156.80 159152 

TANK 34 23' 6" 156.80 154761 

TANK 35 156.79 0 

TANK 37 3 3 ' 3" 252.34 352393 

ARE ALL DIVERSION AMD CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

• 

• 

IS ALL EQUIPMENT FREE FROM LEAKS? • 

COMMENTS: 



^ Farmington R«fln«ry 
60S Highway §4 
Post Office Box 256 
Farmington, NM 87401 

WEEKLY 
..•s y i i - r - ^ r * , i k i i " i 

uN l I UKIiNU 
DATE: 1 2 / 0 4 / 8 9 

WATER DEPTH 
IN FEET 

PRODUCT D^PTH 
IN INCHES 

CAPACITY 

IN BBL/FT 
WATER VOLUME 

IN GALLONS 

10' 7.5" 33.54 14957 

5' 9" .5" 33.28 n n "T T 

o u 3 / 

0 435.96 

1 4 ' 1.5" 4 3 8 . 1 8 299950 

28' 2.5 156.81 185899 

TANK 32 24' 2' 1.75" 156.80 159152 

TANK 34 23' 6 156.80 1 C < 7 C 1 

fr 
TANK 3 5 156,79 

TANK 37 33' 3" 252.34 352392 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

IS ALL EQUIPMENT FREE FROM LEAKS? 

MO 

• 

• 

• 

YES 

COMMENTS: 

•in 
4.4 



^ Farmington R«fln«ry 
80S Highway 64 
Post Off ica Box 256 
Farmington, NM 37401 

WEEKLY 
MONITORING 

DATE: 1 1 / 2 7 / 8 9 

LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 
IN BBL/FT 

WATER VOLUME 
IN GALLONS 

TANK 102 33.54 

"ANK 106 5' 9 , ; 33.28 803: 

TANK 21 435.96 

"ANK 22 T 5" 0 438.18 136493 

TANK 27 28* 2.5" 156,81 185780 

TANK 32 24' 2" 1.75 156.80 159152 

TANK 34 23' 6" 156.80 154762 

TANK 35 0 156.79 

TANK 37 33 ' 3" 252.34 352393 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

IS ALL EQUIPMENT FREE FROM LEAKS? 

NO YES 

• m 

• 

• 

COMMENTS: 
* No data recorded for this date 

4.5 



^ Farmington Raflnary 
SOS Highway S4 
Post Office Box 256 
Farmington, NM 37401 

DATE 

WEEKLY 
MONITORING 
; 11/Z0/S9 

P LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 
IN BBL/FT 

WATER VOLUME 
IN GALLONS 

• TANK 102 11' s" .25" 33.54 16435 

y TANK 106 5* 9" .5" 33.28 8037 

* TANK £1 0 0 435.96 0 

| TANK. £2 T 5" 0 438.18 136493 

L TANK 27 28' 2.5" 0 156.81 185780 

j TANK 32 24' 2" 1.75 156.80 159152 

| TANK 34 23' 6" 0 156.80 154762 

k TANK 35 0 0 156,79 0 

f TANK 37 33' 3" 0 252.34 352393 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

IS ALL EQUIPMENT FREE FROM LEAKS? 

NO 

• 

• 

• 

YES 

COMMENTS: 

4.6 
j 



Farmington R«fln*ry 
606 Highway 54 
Post Off ice Box 256 
Farmington. NM 37401 

DATE 

WEEKLY 
MONITORING 
: 1 1 / 1 3 / 8 9 

LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 
IN BBL/FT 

WATER VOLUME 
IN GALLONS 

TANK 102 33.54 

TANK 106 5' 9': 33.28 803' 

TANK £1 0 435.95 

TANK 22 T 6.5" 438.18 138793 

TANK 27 28* 2.5" 156.81 185780 

TANK 32 24' 2" 1.75 156.80 159152 

TANK 34 23' 6" 0 156.80 154762 

TANK 35 156,79 

TANK 37 33' 3" 252.34 352393 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

IS ALL EQUIPMENT FREE FROM LEAKS? 

NO 

• 

• 

• 

YES 

COMMENTS: 
* No data recorded for this date 

•nr 

4.7 



Farmington R«f!n«ry 
60S Highway 64 
Post Office Box 256 
Farmington. NM 87401 

DATE 

WEEKLY 
MONITORING 

; 1 0 / 2 5 / 8 9 

LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 
IN 3BL/FT 

WATER VOLUME 
IN GALLONS 

TANK 102 9s r .25" 33.54 13500 

TANK 106 5* 9" 33.28 8037 

TANK 21 435.96 0 

TANK 22 T 5" 438,18 136493 

TANK 27 28* 2.5" 156.81 185780 

TANK 32 29 s 0" 1.75 156.80 190982 

TANK 34 23 ' 10" 0 156.80 156957 

TANK 35 156.79 

TANK 37 341 r 252.34 366524 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

IS ALL EQUIPMENT FREE FROM LEAKS? 

• 

• 

• 

COMMENTS: 

4.8 



^ Farmington R*fln«ry 
606 Highway 64 
Post Off ice Box 256 
Farmington, NM 37401 

WEEKLY 
MONITORING 

DATE: 10/16/89 

LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 
IN BBL/FT 

WATER VOLUME 
IN . GALLONS 

TANK 102 10' 6* .25" 33.54 14791 

TANK 106 5' 9 , : 33.28 8 n • • 
U O , 

TANK 21 435.96 

TANK 22 T 5" 438.18 136493 

TANK 27 28* 2.5" 156.81 185780 

TANK 32 29' 0" 1.75 156.80 190982 

TANK 34 23' 10" 156.80 156957 

TANK 3 5 156.79 

TANK 37 34' 7" 252.34 366524 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

NO 

• 

n 

YES 

IS ALL EQUIPMENT FREE FROM LEAKS? • 

COMMENTS: 

•n 
4.9 



^ Farmington R«fln*r/ 
60S Highway 64 
Post Office Box 256 
Farmington. NM 37401 

DATE: 

WEEKLY 
l I I T ft ^ ! ^ I f t 

1 0 / 9 / 8 9 

LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 
IN BBL/FT 

WATER VOLUME 
IN GALLONS 

TANK 102 1 1 ' 3" .25" 33.54 15848 

TANK 106 5 ' 9 , : .5' : 33.28 803! 

TANK 21 0 435.96 

TANK 22 V 5" 438.18 136493 

TANK 27 28 ' 2.5" 156.81 185780 

TANK 32 25' 8" 1.75 156.80 169030 

TANK 34 23' 5" 156.80 154213 

TANK 35 156.79 

"ANK 37 3 4 ' 2" 252.34 362110 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

NO YES 

• 

ARE ALL PUMPS. BLOWERS. TANKS. 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

• 

IS ALL EQUIPMENT FREE FROM LEAKS? • 

COMMENTS: 

4.10 

I 



Farmington R*f ln*ry 
606 Highway 64 
Post Off ice Box 256 
Farmington, HU 87401 

WEEKLY 
MUlNl I QKINO 

DATE: 10/2/89 

LOCATION WATER DEPTH 
IN FEET 

PRODUCT DEPTH 
IN INCHES 

CAPACITY 
IN BBL/FT 

WATER VOLUME 
IN GALLONS 

TANK 102 8' 9" .25" 33.54 12326 

TANK 106 5 ' 9 , : 33.28 8n T • 
UO , 

TANK £1 435.96 

TANK £2 V 5" 0 438.18 135493 

TANK £7 28 ' 2.5" 156.81 185780 

TANK 32 2 7 ' 3.5" 1.75 156.80 179732 

TANK 34 22* 10" 156.80 150371 

TANK 35 0 156.79 

TANK 37 3 4 ' 0" 252.34 360341 

ARE ALL DIVERSION AND CONTAINMENT 
BERMS IN PLACE AND IN GOOD 
CONDITION? 

ARE ALL PUMPS, BLOWERS, TANKS, 
PIPELINES, AND EQUIPMENT IN GOOD 
WORKING ORDER? 

NO 

• 

• 

YES 

IS ALL EQUIPMENT FREE FROM LEAKS? • 

COMMENTS: 



5.0 METER READINGS 
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) Farrnington Rsf'.nsry 
j 60S Highway 54 
i Post Office Box 256 
j Farmington. NM S74G' 

METER READINGS 
FOR THE WEEK OF 

'! 2/25/59 TO 12/29/59 
j LOCATION MONDAY WEDNESDAY FRIDAY 

I GRW-1 SUBMERSIBLE 
1 

* 
24090 24030 

GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE * 159430 16031C 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE * 157140 159610 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE * 95760 98580 

GRW-4 A!R LIFT 

GRW-5 SUBMERSIBLE * 22070 22070 

GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE * 511330 514350 

GRW-5 AIR LIFT i 

GRW-10 SUBMERSIBLE 583420 687130 

GRW-10 AIR LIFT • 

GRW-11 AIR LIFT 196952 203680 

GRW-12 AIR LIFT * * 

«•* 
i 

«•* GRW-13 AIR LIFT * • • * •# 

TANK 102 INLET * 158800 163840 

STRIPPER INFLUENT 185500 192000 

COMMENTS: * No data collected due to holiday 
** Pumps frozen 

Lack of air lift data indicates that no pumpable product was present 
DWG# 1017 

5.1 



[gfllffT 
^ Farmington Raflnar/ 

SOS Highway 64 
Posf Office Box 256 

J Farmington, NM 87401 

METER READINGS 
FOR THE WEEK OF 

1 2 / 1 8 / 8 9 TO 1 2 / 2 2 / 8 9 
LOCATION MONDAY V /ED NES DAY FRIDAY 

GRW-1 SUBMERSIBLE 24090 24090 24090 

GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 155980 156710 157460 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 147560 151090 154510 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 83780 86050 88420 

GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 22070 22070 22070 

GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE 501590 504150 505690 

GRW-6 AIR LIFT 

GRW-10 SUBMERSIBLE 666780 671190 675650 

GRW-10 AIR LIFT 

GRW-11 AIR LIFT 168459 175129 181389 

GRW-12 AIR LIFT * 

GRW-13 AIR LIFT * 

TANK 102 INLET 123500 143900 154600 

STRIPPER INFLUENT 144400 172500 179200 

TANK 103 OUTLET 

COMMENTS: * Pumps frozen 
Lack of air lift pump data Indicates that no pumpable product Is present 

nwnjj -tm-7 I 
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^ Farmington Rsflnery 
SOS H ighway 54 
Pest Office Box 256 

j Farmlngron, NM 374C1 

METER READINGS j 
FOR THE WEEK OF j 

I 

1 2 / 1 1 / 8 9 TO 1 2 / 1 5 / 8 9 f 

j LOCATION MONDAY V WEDNESDAY j FRIDAY j 

I GRW-1 SUBMERSIBLE 24050 20490 

j GRW-1 AIR LIFT 

| GRW-2 SUBMERSIBLE 153300 * 154370 

| GRW-2 AIR LIFT 

1 GRW-3 SUBMERSIBLE 135180 * 140120 

| GRW-3 AIR LIFT 

| GRW-4 SUBMERSIBLE 75140 7S530 

J GRW-4 AIR LIFT 

! GRW-5 SUBMERSIBLE 
I 

22070 
1 

| GRW-5 AIR LIFT 

j GRW-5 SUBMERSIBLE 493080 * r v U - r M v 

1 GRW-6 AIR LIFT 

I GRW-1 G SUBMERSIBLE 553470 
1 

f * r- m —? J * 

GRW-10 AIR LIFT • 

GRW-11 AIR LIFT 145675 155259 

GRW-12 AIR LIFT 46907 49225 
i 

GRW-13 AIR LIFT 77016 79805 

TANK 102 INLET 104200 * 118600 

I STRIPPER INFLUENT 1259G0 1 A Asnn 

j 
COMMENTS: * No date recorded 

Lack of air lift data Indicates that no pumpable product was present 

DWSfl 1017 j 

5.3 



EIBNT "\ Farmington R*fln«ry 
8Q6 Highway 54 
Post Off ice Box 256 

J Farmington, NM 874G1 

METER READINGS 
FOR THE WEEK OF 

1 2 / 4 / 8 9 TO 1 2 / 8 / 8 9 
LOCATION MONDAY V WEDNESDAY FRIDAY 

GRW-1 SUBMERSIBLE 24090 24090 24090 

GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 150500 151380 . 152140 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 122490 125850 129640 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 66790 69290 71670 

GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 22070 22070 22070 

GRW-5 AIR LIFT 

GRW-5 SUBMERSIBLE 484180 486540 489170 

GRW-6 AIR LIFT 

GRW-10 SUBMERSIBLE 535720 640240 645690 

GRW-10 AIR LIFT 83940 63943 63943 

GRW-11 AIR LIFT 124254 129866 136064 

GRW-12 AIR LIFT 39064 41103 43465 

GRW-13 AIR LIFT 67086 69696 72636 

TANK 102 INLET 77700 87200 99600 

STRIPPER INFLUENT 96400 105100 116000 

TANK 103 OUTLET 

COMMENTS: Blank air lift pump readings indicate that no pumpable 
product Is present. 

DWG# 1017 

5.4 



(SIJIMT 
"\ Farmington R«f!n#ry 

SOS Highway S4 
Post Office Box 256 

J Farmington. NM 87401 

METER READINGS 
FOR THE WEEK OF 

1 1 / 2 7 / 8 9 TO 1 2 / 1 / 8 9 
LOCATION MONDAY V WEDNESDAY FRIDAY 

GRW-1 SUBMERSIBLE 24020 24080 * 

G R W - 1 AIR LIFT 

GRW-2 SUBMERSIBLE 147910 148620 * 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 110820 113960 * 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 57630 60010 * 

GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 22070 22070 * 

GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE 475870 478140 * 

GRW-5 AIR LIFT 

GRW-10 SUBMERSIBLE 622800 625320 * 

GRW-10 AIR LIFT 

GRW-11 AIR LIFT 104856 109361 * 

GRW-12 AIR LIFT 31 176 33280 * 

GRW-13 AIR LIFT 57043 59723 * 

AIR STRIPPER INFLUENT 43200 59300 88000 

TANK 102 INLET 33800 49500 70800 

COMMENTS: * No data recorded 
Lack of air lift data Indicates lack of pumpable product 

rwunji 1 n 17 
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"\ Farmington Refinery 
80S Highway §4 
Post Office Box 256 

J Farmington, NM S74C1 

METER READINGS 
FOR THE WEEK OF 

1 1 / 2 0 / 3 9 TO 1 1 / 2 4 / 8 9 
LOCATION MONDAY V WEDNESDAY FRIDAY 

GRW-1 SUBMERSIBLE 24020 

GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE * 145870 * 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE * 104110 * 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE * 49840 * 

GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 22070 * 

GRW-5 AIR LIFT 

GRW-5 SU3MERSIBLE 469570 * 

GRW-5 AIR LIFT 

GRW-10 SUBMERSIBLE 613960 

GRW-10 AIR LIFT 

GRW-11 AIR LIFT * 104127 

GRW-12 AIR LIFT 25494 

GRW-13 AIR LIFT 49300 

AIR STRIPPER INFLUENT * 2017870 
3610 

* 

TANK 102 INLET • 2960 ** * 

COMMENTS: * No data recorded ** New meter Installed 
Lack of air lift data Indicates lack of pumpable product 

DWG# 1017 

5.6 



^̂̂̂^̂  ^̂̂̂^ ̂m̂̂ŝ ̂̂m̂̂  ^ Farmington Raflnary 
505 Highway 54 
Post Office Box 256 

J Farmington, NM 87401 

METER READINGS 
FOR THE WEEK OF 

1 1 / 1 3 / 8 9 TO 1 1 / 1 7 / 8 9 
LOCATION MONDAY V WEDNESDAY FRIDAY 

GRW-1 SUBMERSIBLE 24020 24020 

G R W - 1 AIR LIFT 

GRW-2 SUBMERSIBLE * 143330 143740 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 92530 94450 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 4 2 3 7 0 4 4 0 8 0 

GRW-4 A!R LIFT 

GRW-5 SUBMERSIBLE * 22070 22070 

GRW-5 AIR LIFT 

GRW-5 SUBMERSIBLE 445390 463020 

GRW-6 AIR LIFT 

GRW-10 SUBMERSIBLE * 595660 600040 

GRW-10 AIR LIFT 
• 

GRW-11 AIR LIFT * * *# • * 

GRW-12 AIR LIFT * * * * * * 

GRW-13 AIR LIFT * * * * * * 

AIR STRIPPER INFLUENT * * * * * * 

COMMENTS: * No data recorded 
Lack of air lift data Indicates lack of pumpable product 
** Shutdown while undergoing winterizing 



"\ Farrnington Raflner/ 
80S Highway 54 
Post Office Box 256 

j Farmington. NM 37401 

METER READINGS 
FOR THE WEEK OF 

11 / 6 / S 9 TO 1 1 / 1 0 / 3 9 
LOCATION MONDAY V /EDNESDAY FRIDAY 

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-5 SUBMERSIBLE 

GRW-6 AIR LIFT 

GRW-10 SUBMERSIBLE 

GRW-10 AIR LIFT • 

GRW-11 AIR LIFT 

GRW-12 AIR LIFT • 

GRW-13 AIR LIFT 

TANK 102 INLET 

STRIPPER INFLUENT 

TANK 103 OUTLET 

COMMENTS: 

No r e a d i n g s were t a k e n as the r e f i n e r y w a s s h u t d o w n f o r r e p a i r s 

DWG# 1017 

5.8 
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> Farmington R«fln«rv j M E T E R R E A D I N G S | 
SOS Highway 64 _ FOR THE WEEK OF 1 
Post O f f i ce Sox 2 5 5 { 1 

j , a,,.,...^.0... w/-ru. 1 0 / 3 0 / 8 9 TO 11 / 3 / 8 9 J 

i LOCATION MONDAY WEDNESDAY | FRIDAY | 

j GRW-1 SUBMERSIBLE I i 
i ! 

1 i 
GRW-1 AIR LIFT 

I GRW-2 SUBMERSIBLE 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 

GRW-3 AiR LIFT 

GRW-4 SUBMERSIBLE 

GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 

I GRW-5 AIR LIFT 

| GRW-5 SUBMERSIBLE 

| GRW-S AIR LIFT 

| GRW-10 SUBMERSIBLE 

GRW-10 AIR LIFT • 

GRW-11 AIR LIFT 

GRW-12 AIR LIFT 

GRW-13 AIR LIFT 

TANK 102 INLET 

STRIPPER INFLUENT 

TANK 103 OUTLET 

COMMENTS: 

No readings were taken as the refinery was shutdown for repairs 

DWGfif 1017 
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UrfflNT 
^ Farmington Refinery 

80S Highway 54 
Post Office Box 256 

, Farmington, NM 37401 

METER READINGS 
FOR THE WEEK OF 

1 0 / 2 3 / 8 9 TO 1 0 / 2 7 / 8 9 
LOCATION MONDAY V WEDNESDAY FRIDAY 

GRW-1 SUBMERSIBLE 24020 

GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 137530 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 66460 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 26410 

GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 22070 

GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE 443270 

GRW-6 AIR LIFT 

GRW-10 SUBMERSIBLE 538100 

GRW-10 AIR LIFT 20190 

GRW-11 AIR LIFT 81720 

GRW-12 AIR LIFT 14388 
1 

GRW-13 AIR LIFT 42946 

AIR STRIPPER INFLUENT 1822170 -

COMMENTS: 
Lack of air lift data Indicates lack of pumpable product 
The system was shutdown for repairs on the 24th 

DWG# 1017 

5.10 
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[EIRNT 
^ Farmlngtcn R«f!nery 

695 Highway 54 
Post Office Box 256 

y Farmington, NM 37401 

METER READINGS 
FOR THE WEEK OF 

1 0 / 1 6 / 8 9 TO 1 0 / 2 0 / 8 9 
LOCATION MONDAY V WEDNESDAY FRIDAY 

GRW-1 SUBMERSIBLE 24010 24010 24010 

G R W - 1 AiR LIFT 

GRW-2 SUBMERSIBLE 134810 135650 136360 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 53580 57390 60790 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 18410 20770 22900 

GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 22070 22070 22070 

GRW-5 AIR LIFT 

GRW-5 SUBMERSIBLE 433450 436340 438960 

GRW-5 AIR LIFT 

GRW-10 SUBMERSIBLE 508990 517300 524820 

GRW-10 AIR LIFT 20156 20172 20179 

GRW-11 AIR LIFT 60859 66961 

GRW-12 AIR LIFT 6667 8955 10990 

GRW-13 AIR LIFT 33001 35951 38578 

AIR STRIPPER INFLUENT * 1792730 

COMMENTS: * No data recorded 
Lack of air lift data Indicates lack of pumpable product 

"•""Tr • " •' • 
5.11 
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^ Farmington Refiner/ 
60S Highway §4 
Post Offica Box 256 

y Farmington, HU 37401 

METER READINGS 
FOR THE WEEK OF 

1 0 / 9 / 8 9 TO 1 0 / 1 3 / 8 9 
LOCATION MONDAY V WEDNESDAY FRIDAY 

GRW-1 SUBMERSIBLE 24010 24010 24010 

GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 133110 134120 134810 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 40560 44430 48030 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 9630 12430 14710 

GRW-4 AIR LIFT 

GRW-5 SUBMERSIBLE 22070 22070 22070 

GRW-5 AIR LIFT 

GRW-6 SUBMERSIBLE 423170 426250 429010 

GRW-6 AIR LIFT 

GRW-10 SUBMERSIBLE 493410 493410 495390 

GRW-10 AIR LIFT 

GRW-11 AIR LIFT 42018 47774 52394 

GRW-12 AIR LIFT 0 1208 3342 

GRW-13 AIR LIFT 24431 27442 28732 

AIR STRIPPER INFLUENT 1713460 -

COMMENTS: 
Lack of air lift data Indicates lack of pumpable product 

5.12 
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! Jĵ  ^ Farmington Rafinary 
505 Highway 64 
Post O f f i c e Box 2 5 6 

, Farmington, NM 37401 

METER READINGS 
FOR THE WEEK OF 

1 0 / 2 / 8 9 TO 1 0 / 6 / 3 9 
LOCATION MONDAY V WEDNESDAY FRIDAY 

GRW-1 SUBMERSIBLE 24010 24010 24010 

GRW-1 AIR LIFT 

GRW-2 SUBMERSIBLE 129750 130670 131630 

GRW-2 AIR LIFT 

GRW-3 SUBMERSIBLE 27180 30840 34700 

GRW-3 AIR LIFT 

GRW-4 SUBMERSIBLE 160 2360 4670 

GRW-4 AIR LIFT 

J GRW-5 SUBMERSIBLE 22070 22070 22070 

GRW-5 AIR LIFT 

GRW-5 SUBMERSIBLE 412980 415720 418570 

GRW-6 AIR LIFT 
i 

GRW-10 SUBMERSIBLE 493410 493410 493410 

GRW-10 AIR LIFT 

GRW-11 AIR LIFT 24056 24056 24056 

GRW-12 AIR LIFT * * * * * * 

GRW-13 AIR LIFT 14403 16347 20037 

AIR STRIPPER INFLUENT * * 

COMMENTS: * NQ data recorded ** Pump under repair 
Lack of air lift data Indicates lack of pumpable product 

nu/fiii i n n I 
" " " i f 1 " ' ' 9 
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6.0 QUARTERLY VOLUME TABULATIONS 



Q u a r t e r l y R e c o v e r y W e l l 
S u b m e r s i b l e Pump D i s c h a r g e V o l u m e s 

F o u r t h Q u a r t e r 1989 

W e l l B e g i n n i n g E n d i n g Net 
R e a d i n g R e a d i n g C hange 

GRW-1 

GRW-2 

GRW-3 

GRW-4 

GRW-5 

GRW-6 

GRW-10 

24010 

129750 

27180 

160 

22070 

412980 

493410 

24090 

159430 

157140 

95760 

22070 

511830 

683420 

80 

29680 

129960 

95600 

0 

98850 

190010 

TOTAL PUMPED I N GALLONS 5 4 4 1 8 0 

6.1 



A i r 
Q u a r t e r l y R e c o v e r y W e l l 
L i f t Pump D i s c h a r g e V o l u m e s 

F o u r t h Q u a r t e r 1 9 8 9 

W e l l B e g i n n i n g E n d i n g N e t 
R e a d i n g R e a d i n g C h a n g e 

GRW-10 

GRW-11 

GRW-12 

GRW-13 

20156 

24056 

1208 

14403 

63943 

203680 

43465 

72636 

43787 

179624 

42257 

58233 

T O T A L PUMPED I N C Y C L E S 3 2 3 9 0 1 
G a l l o n s p e r c y c l e m u l t i p l i e r x . 4 5 

T O T A L PUMPED I N GALLONS 1 4 5 7 5 5 

-Mm 

6.2 



QUARTERLY NET TANK 
VOLUME CHANGES 

FOURTH QUARTER 1989 

T A N K B E G I N N I N G E N D I N G N E T 
NUMBER V O L U M E V O L U M E C H A N G E 

102 12326 10213 ( 2 1 1 3 ) 

106 8 0 3 7 8 0 3 7 0 

21 0 0 0 

22 136493 3 7 8 8 0 6 2 4 2 3 1 3 

27 185780 185780 0 

32 179732 159152 ( 2 0 5 8 0 ) 

34 150371 154762 4391 

35 0 0 0 

37 360341 3 5 2 3 9 3 ( 7 9 4 8 ) 

T O T A L N E T V O L U M E C H A N G E I N G A L L O N S 2 1 6 0 6 3 

mmn 

6.3 



T o t a l Volume Summary 
F o u r t h Q u a r t e r 1989 

G a l l o n s 

Volume Pumped by Su b m e r s i b l e Pumps 544180 

Volume Pumped by A i r L i f t Pumps 145755 

T o t a l Volume Pumped by Recovery W e l l s 689935 

Less Water Gain i n S t o r a g e (216063) 

T o t a l Water D e l i v e r e d t o t h e A i r S t r i p p e r 473872 

T o t a l Volume A i r S t r i p p e d as I n d i c a t e d 
on t h e S t r i p p e r I n f l u e n t Meter 492810 

D i f f e r e n c e (18938) 

Note: Meter i n a c c u r a c y and t h e a p p r o x i m a t e n a t u r e o f 
e s t i m a t i n g a i r l i f t pump volumes p r o b a b l y a c c o u n t s f o r t h e 
volume d i s c r e p e n c y . S t a r t i n g w i t h t h e f i r s t q u a r t e r o f 1990 
a d d i t i o n a l m e t e r i n g has been added and some worn meters 
r e p l a c e d t o h e l p improve t h e accuracy o f volume r e p o r t i n g . 

6.4 



7.0 SPECIFIC CONDUCTANCE VALUES 



SPECIFIC CONDUCTANCE VALUES 
FOR GRW-13 IN umhos/cm 
FOURTH QUARTER 1989 

10/89 11/89 ia/89 

* * 4325 

* I n a d v e r t e n t l y , no data was c o l l e c t e d 

7.1 



8.0 ANNUAL REPRESENTATIVE TANK 
AND STREAM ANALYSES 



8.1 GENERAL WATER CHEMISTRY 



Inrd 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR DATE REPORTED 01/19/70 

SITE : 
LAB NO s 

TANK 22 
3754 

DATE RECEIVED: 
DATE COLLECTED: 

01/10/70 
01/10/70 

Lab PH (s.u.) 7.33 
Lab Conduct i v i t y > umhos/cm 4744 
Lab r e s i s t i v i t y ? ohm-m 2.0227 
Tot a l D issolved S o l i d s (18D>> mg/l.. 3456 
Tot a l D i s s o l v e d S o l i d s ( c a l c ) i mg/l. 3408 
To t a l A l k a l i n i t y as CaCD3> mg/l 618.77 
Total Hardness as CaCD3> mg/l 1275.75 
Sodium A b s o r p t i o n R a t i o 8.37 

mg/ 1 meq / 1 
Bicarbonate as HCD3 755 14 12.38 

0 00 • . 0D 
578 71 16.32 

Su 1 -fate 12B3 06 26.73 
442 16 22.06 
41 77 3.45 
3 72 0 . 10 

687 20 27.87 
55.51 

Major An ions 55 .43 
Cat i an/An i an D i f f e r e n c e . . 0 . 06 

8.1.1 



imi 
Inter-ITlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR DATE REPORTED: 01/17/90 

SITE: TANK 22-LAB SPLIT DATE RECEIVED •• 01/1D/70 
LAB NO: 3757 DATE COLLECTED: 01/10/70 

Lab PH ( s . u . ) 7.37 
Lab C o n d u c t i v i t y ) umhos/cm 4731 
Lab r e s i s t i v i t y ) ohm-m 2.02BD 
Tota l D i s s o l v e d S o l i d s (180)) mg/l.. 3456 
To t a l D issolved S o l i d s ( c a l c ) ) mg/l. 3433 
Total A l k a l i n i t y as CaC03) mg/l 620.84 
Tota l Hardness as CaC03) mg/l 1282.07 
Sodium A b s o r p t i o n R a t i o 8.48 

mg / 1 meq/ 1 
757. 42 12.42 

0. 00 0 . DO 
578. 71 16.32 

Su1 f a t e 1275. 65 26.58 
488. 48 24 .38 

Magnesium 15. 40 1 .27 
4. 16 0.11 

678. DO 30.36 
56. 11 

Major An ions 55. 32 
Cation/Anion D i f f e r e n c e . . 0.71 

8.1.2 



Imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR DATE REPORTED: •1/19/90 

SITE : 
LAB NO: 

TANK 27 
3756 

DATE RECEIVED: 
DATE COLLECTED: 

01/10/90 
01/10/90 

Lab PH (s. u . > 7.68 
Lab C o n d u c t i v i t y ) umhos/cm 5444 
Lab r e s i s t i v i t y ) ahm-m 1.8369 
To t a l D i s s o l v e d S o l i d s (180)) mg/l.. 3760 
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. 3646 
Tot a l A l k a l i n i t y as CaCQ3) mg/l 403.92 
To t a l Hardness as CaC03) mg/l 1397.85 
Sodium Ab s o r p t i o n R a t i o 8.12 

m g / 1 meq/ 1 
492. 78 8.08 

Carbonate as C03 0 . 00 D.00 
781 . 77 22.05 

Su1 f a t e 1386. 75 28.89 
490 . 58 24.48 
42. 28 3.48 
4. 16 0.11 

698. 00 30.36 
58 . 42 
59. 02 

Cation/Anion D i f f e r e n c e . . 0.51 

8.1.3 



JLmi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT' GBR DATE REPORTED: •1/19/90 

SITE: 
LAB NO: 

TANK 32 
3755 

DATE RECEIVED 
DATE COLLECTED 

•1/1D/9D 
01/10/9D 

Lab PH ( s . u . ) 7.30 
Lab C o n d u c t i v i t y ? umhos/cm 4618 
Lab r e s i s t i v i t y ? ohm-m 2.1654 
Total D i s s o l v e d S o l i d s (180)? mg/l.. 3D86 
Tota l D issolved S o l i d s ( c a l c ) ? mg/l. 3050 
Tatai A l k a l i n i t y as CaC03> mg/l 482.46 
Total Hardness as CaCD3> mg/l 1117.86 
Sodium A b s o r p t i o n R a t i o 8.02 

mg/ 1 meq/1 
588 60 9.65 

Carbonate as C03 D 0D • . 00 
619 33 17 .47 

1094 18 22.80 
391 62 19.54 
34 23 2.82 
4 50 0 . 12 

616 20 26.80 
49.28 

Major An i ons 49 . 91 
Cation/Anion D i f f e r e n c e . . 0.64 

8.1.4 



imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT GBR DATE REPORTED: 01/17/70 

SITE 
LAB NO 

TANK 102 
3753 

DATE RECEIVED 
DATE COLLECTED 

01/10/70 
01/10/70 

Lab PH (s . u . ) 7.40 
Lab Conduct i v i t y J umhos/cm 4774 
Lab r e s i s t i v i t y ) ohm-m 2.0024 
Tota l D i s s o l v e d S o l i d s (180)? mg/l.. 3578 
T o t a l D issolved S o l i d s ( c a l c ) j mg/l. 3423 
Total A l k a l i n i t y as CaC03> mg/l 615.23 
To t a l Hardness as CaC03> mg/l 1271.54 
Sodium A b s o r p t i o n R a t i o 8.34 

mg/ 1 meq/ 1 
750.58 12.30 

Carbonate as C03 0 . DO 0 . DD 
588.87 16.61 

Su 1 -fate 1272.52 26.73 
446.37 22.27 

Magnesium 38.37 3.16 
3.84 0 . 10 

683.60 27.73 
55.26 

Major Anions 55 .84 
Cation/Anion D i f f e r e n c e . . 0.52 
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8.2 TRACE METALS 



JLmi 
InterfTlountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR DATE REPORTED: 01/19/70 

SITE: TANK 22 DATE RECEIVED: 01/10/90 
LAB NO: 3754 DATE COLLECTED: 01/10/90 

Trace metals by AA ( D i s s o l v e d C o n c e n t r a t i o n ) ? mg/l 
A n a l y t i c a l D e t e c t i o n 
Resu I t : L i m i t : 

Arsenic (As) 0.0021 <0.0D03 
Lead (Pb) 0.D09 <0.004 
Selenium (Se) ND <0.0002 

Trace metals by ICAP ( D i s s o l v e d C o n c e n t r a t i o n ) ? mg/l 
A n a l y t i c a l D e t e c t i o n 
Resu I t : L i m i t : 

S i I ver (Ag) ND <0.05 
A I um i num ( A I ) ND <0 . 1 
Boron (B) 0.48 <0.01 
Bar i um (Ba) ND <D .5 
Cobalt (Co) D.04 <0.02 
Chr Dm i um (Cr ) ND <0.02 
Capper (Cu) ND <0.01 
I r a n (Fe) 6.24 <0.D5 
Manganese (Mn) 1.66 <0.02 
Molybdenum (Mo) ND IZ .UZ 
N i c k e l ( N i ) 0.14 "<0.01 
Zinc (Zn) 0.02 <0.01 

C. Neal Schaeffe'r^ 
Lab D i r e c t o r 

8.2.1 



imi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT' GBR DATE REPORTED 01/17/90 

SITE: TANK 22-LAB SPLIT 
LAB NO: 3757 

DATE RECEIVED 
DATE COLLECTED 

01/10/70 
01/10/70 

Trace metals by AA ( D i s s o l v e d C o n c e n t r a t i o n ) ) mg/l 
A n a l y t i c a l D e t e c t i o n 
Result -- L i m i t - -

Arsenic (As) 0.0023 <0.0003 
Lead (Pb) 0.007 <0.004 
Selenium (Se) ND <0.D002 

Trace metals by ICAP ( D i s s o l v e d C o n c e n t r a t i o n ) ; mg/l 
Ana 1yt i ca1 Detect i on 
Resu 11 •• L i m i t : 

S i l v e r (Ag) ND <0 . 05 
ND <0 . 1 

Boron (B) 0.46 <0.01 
ND <0 .5 

CobaIt (Co) 0.02 <0 . 02 
ND <0 . 02 
ND <0 . 01 

2.87 <D . D5 
0.74 <0 . 02 

Mo 1ybdenum (Mo) ND <0.02 
Nickel ( N i ) 0.16 XO . 01 
Zinc (Zn) 0.06 <D . 01 

8.2.2 



iml 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR - DATE REPORTED = 01/19/90 

SITE: TANK 27 DATE RECEIVED: 01/10/90 
LAB NO: 3756 DATE COLLECTED: 01/10/90 

Trace metals by AA ( D i s s o l v e d C o n c e n t r a t i o n ) ) mg/l 
A n a l y t i c a l D e t e c t i o n 
R e s u l t : L i m i t : 

Arsenic (As) 0.D012 <D.0DD3 
Lead (Pb) 0.014 <0.DD4 
Selenium (Se) ND <0.DD02 

Trace metals by ICAP ( D i s s o l v e d C o n c e n t r a t i o n ) ) mg/l 
A n a l y t i c a l D e t e c t i o n 
Result -- L i m i t : 

Si I ver (Ag) ND <0.05 
A I um i num ( A I ) ND <0 . 1 
Boron (B) D. 3? <0.01 
Barium (Ba) ND <D.5 
Cobalt (Co) D.D4 <D.D2 
Chrom i um (Cr ) ND <• . 02 
Copper (Cu) 0.D1 <0.01 
I r o n (Fe) 6.34 <0.05 
Manganese (Mn) 1.6? <0.02 
Molybdenum (Mo) ND <0.02 
Nic k e l (Ni ) 0.14 XD.01 
Zinc (Zn) 0.02 <Q.D1 

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

8.2.3 



JLrrxJL 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 3264737 

CLIENT• GBR DATE REPORTED: 01/17/70 

SITE: TANK 32 DATE RECEIVED• 01/10/70 
LAB NO: 3755 DATE COLLECTED: 01/10/70 

Trace metals by AA ( D i s s o l v e d C o n c e n t r a t i o n ) ? mg/l 
A n a l y t i c a l D e t e c t i o n 
Resu l t = L i m i t : 

Arsenic (As) 0.D017 <0.0003 
Lead (Pb) 0.007 <0.004 
Selenium (Se) ND <0.0002 

Trace metals by ICAP (D i s s o l v e d Concentrat on) ) mg/ 1 
Ana 1yt i ca1 Detect i on 
Resu 1 t : L i m i t : 

ND <0 05 
ND <0 1 

0.51 <0 01 
ND <0 5 
ND <0 02 
ND <0 D2 

Copper (Cu) ND <a 01 
36.74 <0 05 
1.38 <0 02 

Molybdenum (MD) ND <0 • 2 
N i eke 1 (N i ) 0.12 •<o 01 

0.02 <• 01 

8.2.4 



inrd 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT = GBR DATE REPORTED: Dl/17/70 

SITE: TANK 102 DATE RECEIVED• 01/10/70 
LAB NO: 3753 DATE COLLECTED: 01/10/70 

Trace metals by AA ( D i s s o l v e d C o n c e n t r a t i o n ) ) mg/l 
A n a l y t i c a l D e t e c t i o n 
R e s u l t : L i m i t : 

Arsenic (As) 0.D00? <0.00D3 
Lead (Pb) 0.012 <0.004 
Selenium (Se) 0.0004 <0.D0D2 

Trace metals by ICAP (D i s s o l v e d C o n c e n t r a t i o n ) ) mg/ I 
Ana 1yt i ca 1 Detect i on 
Re s u l t : L i m i t : 

S i l v e r (Ag ) ND <0 D5 
ND <0 1 

Boron (B) 0.5 <0 Dl 
ND <0 5 

CobaIt (Co) 0.04 <0 D2 
ND <0 02 
ND <0 01 

4.54 <0 05 
1.75 <0 • 2 
ND <0 02 

Nic k e l (Ni ) 0.13 '<D 01 
Zinc (Zn) 0.04 <0 01 

Lab D i r e c t o r 
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8.3 PURGEABLE HALOCARBONS EPA 601/8010 



JLnnJL 
InterfTlountain 

Laboratories, Inc. 
C L I E N T : GBR 

SITE: Tank 22 
LAB NO: F3754 
A n a l y s i s Requested 

Parameter 

DATE REPORTED 
•ATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

Purgeable halocarbons in water 
Concentrat i on 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
•2/21/90 
•1/17/9D 
•1/10/90 
•1/10/90 

Un i t s 

Bromobenzene ND ( I D ) ug/ 1 
Bromod i ch1oromethane ND ( ID) ug/ 1 
Bromoform ND ( 10 ) ug/ 1 
Carbon T e t r a c h l o r i d e ND ( ID) u g / l 
Ch1orobenzene ND ( 1 0 ) ug/ 1 
C h 1 oroethane ND ( ID) ug/ 1 
C h 1 o r o f o r m ND (1 0 ) ug/ 1 
C h l o r o m e t h a n e ND ( 10) ug/ 1 
D i bromoch1oromethane ND (10 ) ug/ 1 
D i bromomethane ND ( 1 0 ) u g / l 
1) 2-D i ch1orobenzene ND (1 0 ) ug/ 1 
1 i3-D i ch1orobenzene ND ( I D ) ug/ 1 
1)4-D i ch1orobenzene ND (1 0 ) ug/ 1 
D i c h 1 o r o d i f 1 u o r o m e t h a n e ND ( 10) u g / l 
1 ) 1 - D i c h l o r o e t h a n e * ND (10 ) ug/ 1 
1)2-D i c h 1 o r o e t h a n e ND (1 0 ) u g / l 
1 ) l - D i c h 1 o r o e t h e n e ND (1 0 ) ug/ 1 
t r a n s - l ) 2 - D i c h 1 o r o e t h e n e * ND (10) u g / l 
1)2-D i c h 1 o r o p r o p a n e ND (1 0 ) u g / l 
1 ) 3 — D i ch1 a r a p r apy1ene ND ( 1 0 ) ug/ 1 
2)2-D i c h 1 o r o p r o p a n e ND ( 1 0 ) ug/ 1 
D i c h l o r o m e t h a n e ND (!•) u g / l 
1 ) 1 ) 1 ) 2 - T e t r a c h 1 o r o e t h a n e ND (1 0 ) ug/ 1 
1 ) 1 ) 2 ) 2 - T e t r a c h l o r o e t h a n e ND ( 1 0 ) ug/ 1 
T e t r a c h 1 o r o e t h e n e ND ( 1 0 ) ug/ 1 
1 ) 1 ) 1 — T r i c h I o r o e t h a n e ND ( 1 0 ) ug/ 1 
1J1> Z - T r i c h l o r o e t h a n e ND ( 1 0 ) ug/ 1 
T r i c h l o r o e t h e n e ND (1 0 ) u g / l 
Tr i c h 1 o r o f 1 u o r o m e t h a n e ND (1 0 ) ug/ 1 
1 ) 2 ) 3 - T r i c h 1 o r o p r o p a n e ND (1 0 ) ug/ 1 
Bromoch1oromethane ND ( 1 0 ) u g / l 
1)2-D i bromoethane ND ( 1 0 ) ug/ 1 
c i s - 1 ) 2 - D i c h 1 o r o e t h e n e ND ( 1 0 ) ug/ 1 
1 ) l - D i c h 1 o r o p r o p e n e ND ( 10) ug/ 1 
V i n y l C h l o r i d e ND (1 0 ) ug/ 1 

Method: 
601 Purgeable Halocarbons) 40 CFR Part 136) USEPA (19B4). 

( 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 detected a t the s t a t e d d e t e c t i o n l i m i t . 
# Chromatographic evidence of a n a l y t e below d e t e c t i o n l i m i t s . 

C. NeaI Schaeffer 
Senior Chemist 

8.3.1 



JLmi 
Inter-mountain 

Laboratories, Inc. 
CLIENT: 

SITE 
LAB NO; 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
GBR DATE REPORTED: 02/21/90 

DATE ANALYZED: 01/17/90 
Tank 27 DATE RECEIVED: 01/10/90 
F3756 DATE COLLECTED: 01/10/90 
Requested: P u r g e a b l e h a l 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 on Un i t s 

Br omobenzene ND ( I D ) u g / l 
Bromod i c h I o r o m e t h a n e ND ( I D ) u g / l 
Bromo form ND (1 0 ) ug/ 1 
Carbon T e t r a c h l o r i d e ND ( 10) u g / l 
Ch I orobenzene ND (10 ) ug/ 1 
C h I o r o e t h a n e ND ( 1 0 ) u g / l 
C h l o r o f o r m ND ( I D ) ug/ 1 
C h I oromethane ND ( 10) ug/ 1 
D i b r o m o c h I o r o m e t h a n e ND (10 ) ' ug/ 1 
Dibromomethane ND (1 0 ) u g / l 
1> 2-D i ch1orobenzene ND (10 ) ug/ 1 
1 J 3-D i ch1orobenzene ND ( 10) u g / l 
1>4-D i ch1orobenzene ND (10 ) u g / l 
D i c h 1 a r o d I f 1 u o r o m e t h a n e ND (10 ) u g / l 
l j l - D i c h l o r o e t h a n e ND (1 0 ) u g / l 
112-D i c h 1 o r o e t h a n e ND (1 0 ) u g / l 
1 ) l - D i c h 1 o r o e t h e n e ND ( I D ) 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) u g / l 
1 j 2-Di c h 1 o r o p r o p a n e ND (1 0 ) ug/ 1 
1>3-D i c h 1 o r a p r o p y 1 e n e ND (1 0 ) u g / l 
2>2-Di c h 1 o r o p r o p a n e ND (1 0 ) ug/ 1 
D i ch1oromethane ND ( 10) ug/ 1 
1>1>1J 2 - T e t r a c h 1 o r o e t h a n e ND ( I D ) ug/ 1 
I J 1 > 2 > 2 - T e t r a c h 1 o r o e t h a n e ND ( 10) u g / l 
T e t r a c h 1 o r o e t h e n e ND (1 0 ) ug/ 1 
1>1>1-Tr i c h 1 o r o e t h a n e ND ( 1 0 ) u g / l 
1>1> 2 - T r i c h l o r o e t h a n e ND (1 0 ) u g / l 
Tr i c h 1 o r o e t h e n e ND (1 0 ) u g / l 
T r i c h l o r o f l u o r o m e t h a n e ND (1 0 ) ug/ 1 
1> 2J 3-Tr i c h I o r o p r o p a n e ND (1 0 ) u g / l 
Bromoch1oromethane ND (10 ) u g / l 
1 J 2-D i bromoethane ND (1 0 ) u g / l 
c i s - 1 ; 2 - D i c h 1 o r o e t h e n e ND ( I D ) ug/ 1 
1>l-D i c h 1 o r o p r o p e n e ND (10 ) u g / l 
V i n y l C h l o r i d e ND (10 ) u g / l 

Method: 
601 Purgeable Halocarbons, 40 CFR Part 136, USEPA (19B4) 

( 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 detected a t the s t a t e d d e t e c t i o n l i m i t . 

-ClMSiJjlA. 
C. Neal Schaef f \ f c r 

I 

C. NeaI Schaef 
Senior Chemist 

8.3.2 



i/ni 
Inter-mountain 

Laboratories, Inc. 
CLIENT: GBR 

SITE: Tank 32 
LAB NO: F3755 
A n a l y s i s Requested 

Parameter 
PurgeabIe ha 

•ATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

ocarbons in water 
Concentrat i on 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
0 2 / 2 1 / 9 0 
01/17/70 
01/10/70 
01/10/70 

U n i t s 

B r o m a b e n z e n e ND ( 1 0 ) ug/ 1 
Bromod i ch1oromethane ND ( 1 0 ) ug/ 1 
Bromoform ND ( 1 0 ) u g / l 
Carbon T e t r a c h l o r i d e ND ( 1 0 ) u g / l 
Ch1orobenzene ND ( 1 0 ) ug/ 1 
C h 1 o r o e t h a n e ND ( 1 0 ) u g / l 
Ch 1 o r o f o r m ND ( 1 0 ) ug/ 1 
Ch1oromethane ND ( IO)' ug/ 1 
D i bromoch1oromethane ND ( 1 0 ) ug/ 1 
D i bromomethane ND <10> ug/ 1 
1> 2-D i ch1orobenzene ND ( 1 0 ) ug/ 1 
1;3-D i ch1orobenzene ND ( 1 0 ) ug/ 1 
1 J 4-Di ch1orobenzene ND ( 1 0 ) ug/ 1 
D i c h l o r o d i f l u a r o m e t h a n e ND ( 1 0 ) ug/ 1 
1 J l - D i c h 1 o r o e t h a n e ND ( 1 0 ) ug/ 1 
1 J 2-D i c h 1 o r o e t h a n e ND ( 1 0 ) ug/ 1 
1 ) 1 - D i c h l o r o e t h e n e ND ( 1 0 ) ug/ 1 
t r a n s - 1 > 2 - D i c h 1 o r o e t h e n e ND ( 1 0 ) ug/ I 
1 > 2 —.D i ch 1 o r o p r o p a n e ND ( 1 0 ) ug/ 1 
1s3-D i c h 1 a r o p r o p y 1 e n e ND ( 1 0 ) u g / l 
2 > 2-D i ch1DroprDpane ND ( 1 0 ) ug/ 1 
D i c h l oromethane ND ( 1 0 ) ug/ 1 
1 > 1 J 1 > 2 - T e t r a c h 1 o r o e t h a n e ND ( 1 0 ) u g / l 
l j l ) 2 ) 2 - T e t r a c h l o r a e t h a n e ND ( 1 0 ) ug/ 1 
T e t r a c h 1 o r o e t h e n e ND ( 1 0 ) ug/ 1 
1 ) 1 ) 1 - T r i c h l o r o e t h a n e ND I 10) u g / l 
111> 2 - T r i c h l o r o e t h a n e ND ( I D ) ug/ 1 
Tr i c h 1 o r o e t h e n e ND ( 1 0 ) ug/ 1 
Tr i c h 1 o r o f 1 u o r o m e t h a n e ND ( 1 0 ) u g / l 
1 J 2 > 3-Tr i c h l o r o p r o p a n e ND ( 10) ug/ 1 
Bromoch1 oromethane ND ( 1 0 ) ug/ 1 
1) 2-D i bromoethane ND ( 10) ug/ 1 
c i s - l ; 2 - D i c h 1 o r o e t h e n e ND ( 1 0 ) u g / l 
l ) l - D i c h l o r o p r o p e n e ND ( 1 0 ) u g / l 
V i n y l C h l o r i d e ND ( 1 0 ) ug/ 1 

Method : 
601 Purgeable Halocarbons) 40 CFR Part 136, USEPA (17B4). 

( 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 I i m i t . 

Senior Chemist 

8.3.3 



JL/TLL 
InterlTlountain 

Laboratories, Inc. 
C L I E N T : GBR 

SITE: Tank 1D2 
LAB NO: F3753 
A n a l y s i s Requested 

Parameter-
Pur geab I e ha 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

ocarbons i n water 
Concentrat i on 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 
•2/21/90 
a i / 1 7 / 9 0 
01/10/90 
ai/io/9a 

U n i t s 

Bromobenzene ND ( 10) u g / l 
Bromod i ch1oromethane ND (1 0 ) ug/ 1 
Bromoform ND (1 0 ) ug/ 1 
Carbon T e t r a c h l o r i d e ND ( 1 0 ) ug/ 1 
Ch1orobenzene ND (1 0 ) ug/ 1 
C h 1 o r o e t h a n e ND ( 1 0 ) u g / l 
Ch 1 or of arm ND ( 1 0 ) u g / l 
Ch 1 oromethane ND (1 0 ) ug/ 1 
D i bromoch1oromethane ND (1 0 ) ug/ 1 
Dibromomethane ND (1 0 ) ug/ 1 
1) 2-D i ch1orobenzene ND (1 0 ) u g / l 
1, 3-D i ch1orobenzene ND ( 1 0 ) ug/ 1 
1) 4-D i ch1orobenzene ND ( 10) u g / l 
• i c h l o r o d i f l u a r o m e t h a n e ND (1 0 ) ug/ 1 
1>l-D i c h 1 o r o e t h a n e * ND ( 1 0 ) ug/ 1 
1,2-D i c h 1 o r o e t h a n e ND (1 0 ) u g / l 
1 J 1 - D i c h l o r o e t h e n e ND ( 1 0 ) ug/ 1 
t r a n s - 1 > 2 - D i c h 1 o r o e t h e n e ND (1 0 ) ug/ 1 
1 !2-D i c h I o r o p r o p a n e ND ( 10) u g / l 
1, 3-D i c h 1 o r a p r o p y 1 e n e ND ( I D ) ug/ 1 
2,2-D i c h 1 o r o p r o p a n e ND ( 10) ug/ 1 
D i c h l oromethane ND ( 1 0 ) ug/ 1 
I I I J L 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 1 o r o e t h a n e ND ( I D ) u g / l 
T e t r a c h 1 o r o e t h e n e ND ( 10) ug/ 1 
1) 1 ) 1 - T r i c h l o r o e t h a n e ND ( 1 0 ) u g / l 
1 ) 1 ) 2 - T r i c h 1 o r o e t h a n e ND ( 10) ug/ 1 
Tr i ch 1 o r o e t h e n e ND ( 1 0 ) ug/ 1 
Tr i ch 1 o r o f 1 u o r o m e t h a n e ND (1 0 ) u g / l 
1 ) 2 ) 3 - T r i c h l o r o p r o p a n e ND ( I D ) ug/ 1 
Bromoch1oromethane ND (1 0 ) ug/ 1 
1> 2-D i b r o m o e t h a n e ND (1 0 ) ug/ 1 
c i s - 1 ) 2 - D i c h l o r o e t h e n e ND ( 10) ug/ 1 
1 ) 1 - D i c h l o r o p r o p e n e ND (1 0 ) ug/ 1 
V i n y l C h l o r i d e ND ( 10) ug/ 1 

Method: 
601 Purgeable Halocarbons, 40 CFR Part 136, USEPA (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 detected a t the s t a t e d d e t e c t i o n I i m i t . 
# Chromatographic evidence of a n a l y t e below d e t e c t i o n l i m i t s . 

C. Neal SchaefU?r 
Sen i or Chem i s t 

8.3.4 



8.4 PURGEABLE AROMATICS EPA 602/8020 



2506 West Main Street 
In te r -mounta in Farmington, New Mexico 87401 

Laborator ies , Inc. Tel. (505) 326-4737 

C L I E N T GBR 

SITE: Tank 22 
LAB NO: F3754 
An a l y s i s Requested 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

Purgeable aromatics in water. 

01/23/90 
01/12/90 
01/10/90 
01/10/90 

Parameter Concentrat ion Un i t s 

Benzene 267.75 (5.0) ug/l 
Toluene NO (5.0)- ug/l 
Ethylbenzene 67.25 (5.0) ug/l 
m/p-Xylene 7.75 (5.0) ug/l 
o-Xylene 13.5 (5.0) ug/l 

Method •• 
B02D Aromatic V o l a t i l e Organics, SLJ-B46, USEPA (19B2). 
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 l i m i t . 

M i , , 

C. Neal Schaeffer 
Sen i or Chem i s t 

8.4.1 



iml 
InterPTIountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR DATE REPORTED •1/23/90 
01/12/90 
01/10/90 
01/10/90 

DATE ANALYZED 
SITE: Tank 27 DATE RECEIVED 

LAB NO: F3756 DATE COLLECTED 
An a l y s i s Requested: Purgeable aromatics in water. 

Parameter Concentrat i on Un i t s 

Benzene 
To Iuene 

ND 
ND 
ND 
ND 
ND 

(1.0) 
(1.0) 
(1.0) 
(1.0) 
( I . D ) 

ug/ I 
ug/ I 
ug/ I 
ug/ I 
ug/ I 

E t h y I benzene 
m/p-XyIene 
o-XyIene 

Method: 
8020 Aromatic V o l a t i l e Organics, SW-B46, 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 l i m i t . 

C. Neal SchaefteV 
Sen i or Chemist 

8.4.2 



imi 2506 West Main Street 
InterlTlountQin Farmington, New Mexico 87401 

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

CLIENT: GBR 

SITE: Tank 32 
LAB NO: F3755 
An a l y s i s Requested 

DATE REPORTED 
DATE ANALYZED 
DATE RECEIVED 
DATE COLLECTED 

Purgeable aromatics in water. 

•1/23/70 
01/12/70 
01/1D/70 
01/10/70 

Parameter Concentrat i on Un i t s 

Benzene 420 (5.0) ug/l 
Toluene 2 1 • (5.0) ug/l 
Ethylbenzene 40 (5.0) ug/l 
m/p-Xylene 20 (5.0) ug/l 
o-Xylene 126 (5.0) ug/l 

Method: 
B020 Aromatic V o l a t i l e Organics, StJ-846, USEPA (1762). 
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 ll i m i t 

C. Neal Schaetfte! 
Sen i or Chem i s t 

8.4.3 



JLnnJL 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT •• GBR DATE REPORTED 01/23/90 
•1/12/90 
•1/10/90 
01/10/90 

DATE ANALYZED 
SITE = Tank 102 DATE RECEIVED 

LAB NO: F3753 DATE COLLECTED 
An a l y s i s Requested: Purgeable aromatics in water. 

Pa rameter Concentrat i on Un i t s 

Benzene 
To Iuene 

126.25 ( I . D ) 
ND (1.0) 

25.75 (1.0) 
4.5 (1.0) 

5.75 (1.0) 

ug/ I 
ug/ I 
ug/ I 
ug/ I 
ug/ I 

Ethy I benzene 
m/p-XyIene 
o-XyIene 

Method: 
B020 Aromatic V o l a t i l e Organics, SLJ-B46, USEPA (1982). 
602 Purgeable Aromatics, 4D 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 l i m i t . 

C. Neal Schaeffer 
Sen i or Chem i s t 

8.4.4 



8.5 POLYNUCLEAR AROMATIC HYDRCARBONS EPA 610/8100 



JLmi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR 
SITE: Tank 22 

LAB NO: F3754 

An a l y s i s Requested: Polynuclear 

Parameter 

Acenaphthene 
AcenaphthyIene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)pyrene 
Benzo(k ) +luoranthene 
B e n z o ( b ) f l u o r a n t h e n e 
Benz a(g,h, i Jperylene 
D i benzo(a,h)anthracene 
Chrysene 
Fluoranthene 
FIuor ene 
Indeno(l,2,3-cd)pyrene 
Naphtha Iene 
Phenanthrene 
Pyrene 
B e n z a ( b ) f l u o r a n t h e n e 

DATE REPORTED: 01/23/90 
DATE RECEIVED• 01/10/90 
DATE COLLECTED: 01/10790 

aromatic hydrocarbons in water. 

C o n c e n t r a t i o n U n i t s 

ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 

0 090 (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 

0 .012 (0 02) mg/ 1 
ND <0 02) mg/ 1 

0 041 (0 02) mg/l 
0 012 (0 02) mg/l 
0 010 (0 02) mg/ 1 
ND (0 02) mg/l 

Method: 
8100 Polynuclear Aromatic Hydrocarbons, SW-846, USEPA (1982) 
610 Polyaromatic 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 detected a t the s t a t e d d e t e c t i o n l i m i t 

C. NeaI Schae 
Sen i or Chem i st" 

8.5„1 



iml 2506 West Main Street 
lnter-(T)ountain Farmington, New Mexico 87401 

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

CLIENT: GBR 
SITE: Tank 27 

LAB NO: F3756 

An a l y s i s Requested: Polynuclear 

Parameter 

Acenaphthene 
AcenaphthyIene 
Anthracene 
Benzo(a)Anthracene 
Benz o(a)pyrene 
Benzo(k ) +luoranthene 
B e n z o ( b ) f l u o r a n t h e n e 
B e n z a ( g , h , i ) p e r y I e n e 
Dibenzo(a,h)anthracene 
Chrysene 
Fluoranthene 
Fluorene 
Indeno)1,2,3-cd)pyrene 
Naphtha Iene 
Phenanthrene 
Pyrene 
Benzo(b ) +luoranthene 

DATE REPORTED: 01/23/90 
DATE RECEIVED •• 01/10/90 
DATE COLLECTED: 01/10/90 

aromatic hydrocarbons in water. 

Concentrat i an Un i t s 

ND (0 • 2) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 

0 . 1B0 (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/l 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/ 1 
ND (0 02) mg/l 
ND (0 02) mg/ 1 
ND (0 02) mg/l 

Method: 
8100 Polynuclear Aromatic Hydrocarbons, SW-846, USEPA (19B2). 
610 Polyaromatic 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 dete c t e d at the s t a t e d d e t e c t i o n l i m i t . 

Senior Chemist 

8.5.2 



2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

DATE REPORTED: 01/23/90 
•ATE RECEIVED• 01/10/90 
DATE COLLECTED: 01/10/90 

A n a l y s i s Requested -- Polynuclear aromatic hydrocarbons in water. 

Parameter Concentrat i on Un i t s 

Acenaphthene ND (0 .02) mg/ 1 
Acenaphthy1ene ND (• .02) mg/ 1 
Anthracene t r a c e (• .•2) mg/ 1 
Benzo(a)Anthracene ND (• . 02) mg/ 1 
Benzo(a)pyrene 0.09 (0 .02) mg/l 
B e n z o ( k ) f l u o r a n t h e n e ND (0 .•2) mg/ 1 
B e n z o ( b ) f l u o r a n t h e n e ND <0 .•2) mg/ 1 
Benz o(g,h, i)pery1ene 0. ISO (0 .•2) mg/ 1 
0 i benzo(a,h)anthracene ND (0 .•2) mg/ 1 
Chrysene ND (• .•2) mg/ 1 
F1uoranthene ND (0 .02) mg/ 1 
F1uo r ene t r a c e (D .02) mg/ 1 
Indeno(1)2)3-cd)pyrene ND (0 . 02) mg/ 1 
Naphtha 1ene 0.11 (0 .•2) mg/ 1 
Phenanthrene t r a c e (0 .•2) mg/ 1 
Pyrene ND (0 . 02) mg/ 1 
B e n z a ( b ) f l u o r a n t h e n e ND <0 .02) mg/l 

Method: 
6100 Polynuclear Aromatic Hydrocarbons, SW-B46> UBEPA (1962). 
610 Polyaromatic 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 dete 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 Dr Chem i s t 

imi 
lnteriTlountain 

Laboratories, Inc. 

CLIENT: GBR 
SITE: Tank 32 

LAB NO: F3755 

8.5.3 



JLmi 
Inter-mountain 

Laboratories, Inc. 

2506 West Main Street 
Farmington, New Mexico 87401 

Tel. (505) 326-4737 

CLIENT: GBR 
SITE: Tank 1D2 

LAB NO: F3753 

A n a l y s i s Requested: Polynuclear 

Parameter 

Acenaphthene 
AcenaphthyIene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a > pyrene 
B e n z o ( k ) f l u o r a n t h e n e 
B e n z o ( b ) f I 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 
D i benzo(a,h)anthracene 
Chrysene 
FIuoranthene 
FIuorene 
I n d e n o ( l j 2 j 3 - c d ) p y r e n e 
Naphtha Iene 
Phenanthr ene 
Pyrene 
B e n z o ( b ) f l u o r a n t h e n e 

DATE REPORTED: 01/23/70 
DATE RECEIVED: 01/10/70 
DATE COLLECTED: 01/10/70 

aromatic hydrocarbons in water. 

Concentrat i on Un i t s 

ND (0.02) mg/ 1 
ND (0.02) mg/l 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 

0. IBS (0.02) mg/ 1 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 

0.04 (0.02) mg/l 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 
ND (0.02) mg/ 1 

Method: 
8100 Polynuclear Aromatic Hydrocarbons* SW-846> USEPA (1782) 
610 Polyaramatic Hydrocarbons) 40 CFR Part 136 (1784). 

( 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 I i m i t . 

/ 

C. NeaI Schae + 
Sen i or Chem i s 

8.5.4 
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POTENTIOMETRIC SURFACE MAPS FOR JULY, AUGUST, AND SEPTEMBER 1989 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
7/12/89 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTE] 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GBR-05 5395.07 32.34 32.34 0.00 5362.73 
GBR-06 5395.70 38.55 38.55 0.00 5357.15 
GBR-07 5395.85 40.98 33.70 7.28 5360.69 
GBR-08 5390.50 42.44 42.19 0.25 5348.26 
GBR-09 5389.92 45.43 45.43 0.00 5344.49 
GBR-10 5390.57 46.31 46.12 0.19 5344.41 
GBR-11 5389.43 43.35 40.43 2.92 5348.42 
GBR-13 5393.04 41.81 40.25 1.56 5352.48 
GBR-15 5397.99 31.60 31.60 0.00 5366.39 
GBR-17 5402.69 33.54 33.54 0.00 5369.15 
GBR-18 5421.68 15.45 15.45 0.00 5406.23 
GBR-19 5393.83 38.77 38.77 0.00 5355.06 
GBR-20 5393.47 39.85 39.56 0.29 5353.85 
GBR-21D 5400.19 30.18 30.18 0.00 5370.01 
GBR-21S 5400.65 19.72 19.65 0.07 5380.99 
GBR-22 5395.91 33.33 33.33 0.00 5362.58 
GBR-23 5403.72 22.32 22.32 0.00 5381.40 
GBR-24D 5396.77 26.73 26.73 0.00 5370.04 
GBR-24S 5396.08 23.61 23.61 0.00 5372.47 
GBR-25 5396.72 28.05 28.05 0.00 5368.67 
GBR-26 5395.59 31.87 31.87 0.00 5363.72 
GBR-30 5396.58 32.40 32.36 0.04 5364.21 
GBR-31 5394.86 33.83 33.83 0.00 5361.03 
GBR-32 5416.77 35.67 35.67 0.00 5381.10 
GBR-33 5396.28 36.80 36.80 0.00 5359.48 
GBR-34 5394.00 34.35 34.24 0.11 5359.74 
GBR-35 5393.66 35.42 34.47 0.95 5359.00 
GBR-39 5397.55 33.55 33.55 0.00 5364.00 
GBR-40 5400.76 31.64 31.64 0.00 5369.12 
GBR-41 5396.35 28.82 28.82 0.00 5367.53 
GBR-48 5419.09 37.07 37.07 0.00 5382.02 
GBR-49 5412.45 33.55 33.55 0.00 5378.90 
GBR-50 5416.59 33.33 33.33 0.00 5383.26 
GBR-51 5389.68 39.14 39.14 0.00 5350.54 
GBR-52 5387.74 36.87 36.87 0.00 5350.87 
GRW-01 5394.30 39.28 39.28 0.00 5355.02 
GRW-02 5391.28 48.20 48.20 0.00 5343.08 
GRW-03 5388.77 50.13 49.64 0.49 5339.03 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
7/12/89 (Continued) 

WELL ID 
WELL HEAD 
ELEVATION 

DEPTH TO 
WATER 

DEPTH TO 
PRODUCT 

PRODUCT 
THICKNESS 

ADJUSTED 
WSEL 

GRW-04 
GRW-05 
GRW-06 
GRW-10 
GRW-11 
GRW-12 
GRW-13 

5390.02 
5390.56 
5390.81 
5395.02 
5397.85 
5397.24 
5396.90 

50.14 
41.82 
44.79 
44.25 
28.33 
34.68 
32.72 

50.14 
41.82 
44.79 
39.55 
28.33 
34.68 
32.72 

0.00 
0.00 
0.00 
4.70 
0.00 
0.00 
0.00 

5339.88 
5348.74 
5346.02 
5354.53 
5369.52 
5362.56 
5364.18 

NA = Not Available 
WSEL = Water Surface Elevation 
All Units are in Feet 
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JULY 1989 HAIER SURFACE COh IOUR HAP GIANT-BLOOMFIELD REFINERY 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
8/12/89 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTE] 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GBR-05 5395.07 32.56 32.34 0.22 5362.69 
GBR-06 5395.70 38.56 38.42 0.14 5357.25 
GBR-07 5395.85 40.92 33.74 7.18 5360.67 
GBR-08 5390.50 42.22 42.05 0.17 5348.42 
GBR-09 5389.92 44.84 44.84 0.00 5345.08 
GBR-10 5390.57 42.15 41.95 0.20 5348.58 
GBR-11 5389.43 42.66 40.28 2.38 5348.67 
GBR-13 5393.04 33.19 33.19 0.00 5359.85 
GBR-15 5397.99 31.43 31.43 0.00 5366.56 
GBR-17 5402.69 33.54 33.54 0.00 5369.15 
GBR-18 5421.68 15.45 15.45 0.00 5406.23 
GBR-19 5393.83 38.77 38.77 0.00 5355.06 
GBR-20 5393.47 39.85 39.56 0.29 5353.85 
GBR-21D 5400.19 30.18 30.18 0.00 5370.01 
GBR-21S 5400.65 19.72 19.65 0.07 5380.99 
GBR-22 5395.91 33.18 33.18 0.00 5362.73 
GBR-23 5403.72 22.32 22.32 0.00 5381.40 
GBR-24D 5396.77 26.73 26.73 0.00 5370.04 
GBR-24S 5396.08 23.61 23.61 0.00 5372.47 
GBR-25 5396.72 28.05 28.05 0.00 5368.67 
GBR-26 5395.59 31.87 31.87 0.00 5363.72 
GBR-30 5396.58 32.40 32.36 0.04 5364.21 
GBR-31 5394.86 33.83 33.83 0.00 5361.03 
GBR-32 5416.77 35.67 35.67 0.00 5381.10 
GBR-33 5396.28 36.80 36.80 0.00 5359.48 
GBR-34 5394.00 34.15 34.15 0.00 5359.85 
GBR-35 5393.66 35.42 34.47 0.95 5359.00 
GBR-39 5397.55 33.55 33.55 0.00 5364.00 
GBR-40 5400.76 31.55 31.55 0.00 5369.21 
GBR-41 5396.35 28.82 28.82 0.00 5367.53 
GBR-48 5419.09 37.07 37.07 0.00 5382.02 
GBR-49 5412.45 33.55 33.55 0.00 5378.90 
GBR-50 5416.59 33.33 33.33 0.00 5383.26 
GBR-51 5389.68 39.14 39.14 0.00 5350.54 
GBR-52 5387.74 36.87 36.87 0.00 5350.87 
GRW-01 5394.30 39.28 39.28 0.00 5355.02 
GRW-02 5391.28 48.20 48.20 0.00 5343.08 
GRW-03 5388.77 50.13 49.64 0.49 5339.03 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
8/12/89 (Continued) 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GRW-04 5390.02 50.14 50.14 0.00 5339.88 
GRW-05 5390.56 41.82 41.82 0.00 5348.74 
GRW-06 5390.81 44.79 44.79 0.00 5346 
GRW-10 5395.02 44.25 39.55 4.70 5354.53 
GRW-11 5397.85 28.33 28.33 0.00 5369.52 
GRW-12 5397.24 34.68 34.68 0.00 5362.56 
GRW-13 5396.90 32.72 32.72 0.00 5364.18 

NA = Not Available 
WSEL = Water Surface Elevation 
All Units are in Feet 
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AUG 1989 HATER SURFACE CONIOUR HAP GIANI-ULOUMF1ELU REFINERY 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
9/12/89 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTE] 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GBR-05 5395.07 32.52 32.36 0.16 5362.68 
GBR-06 5395.70 38.22 38.06 0.16 5357.61 
GBR-07 5395.85 37.48 33.78 3.70 5361.33 
GBR-08 5390.50 41.75 41.75 0.00 5348.75 
GBR-09 5389.92 44.74 44.74 0.00 5345.18 
GBR-10 5390.57 41.73 41.73 0.00 5348.84 
GBR-11 5389.43 41.97 40.15 1.82 5348.92 
GBR-13 5393.04 40.36 39.84 0.52 5353.10 
GBR-15 5397.99 30.51 30.51 0.00 5367.48 
GBR-17 5402.69 32.89 32.89 0.00 5369.80 
GBR-18 5421.68 15.88 15.88 0.00 5405.80 
GBR-19 5393.83 38.14 38.14 0.00 5355.69 
GBR-20 5393.47 39.35 39.07 0.28 5354.34 
GBR-21D 5400.19 30.89 30.89 0.00 5369.30 
GBR-21S 5400.65 19.45 19.44 0.01 5381.21 
GBR-22 5395.91 32.81 32.81 0.00 5363.10 
GBR-23 5403.72 21.86 21.86 0.00 5381.86 
GBR-24D 5396.77 25.94 25.94 0.00 5370.83 
GBR-24S 5396.08 22.88 22.88 0.00 5373.20 
GBR-25 5396.72 27.55 27.55 0.00 5369.17 
GBR-26 5395.59 30.49 30.49 0.00 5365.10 
GBR-30 5396.58 30.83 30.83 0.00 5365.75 
GBR-31 5394.86 32.95 32.95 0.00 5361.91 
GBR-32 5416.77 35.07 35.07 0.00 5381.70 
GBR-33 5396.28 36.97 36.97 0.00 5359.31 
GBR-34 5394.00 33.68 33.68 0.00 5360.32 
GBR-35 5393.66 33.84 33.84 0.00 5359.82 
GBR-39 5397.55 32.46 32.46 0.00 5365.09 
GBR-40 5400.76 31.62 31.62 0.00 5369.14 
GBR-41 5396.35 28.78 28.78 0.00 5367.57 
GBR-48 5419.09 NA NA 0.00 5419.09 
GBR-49 5412.45 33.02 33.02 0.00 5379.43 
GBR-50 5416.59 32.64 32.64 0.00 5383.95 
GBR-51 5389.68 38.55 38.55 0.00 5351.13 
GBR-52 5387.74 36.22 36.22 0.00 5351.52 
GRW-01 5394.30 39.44 39.44 0.00 5354.86 
GRW-02 5391.28 48.59 48.59 0.00 5342.69 
GRW-03 5388.77 41.35 41.35 0.00 5347.42 

22 



GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
9/12/89 (Continued) 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTE] 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GRW-04 5390.02 45.63 45.63 0.00 5344.39 
GRW-05 5390.56 41.45 41.45 0.00 5349.11 
GRW-06 5390.81 43.71 43.71 0.00 5347.10 
GRW-10 5395.02 41.57 41.01 0.56 5353.90 
GRW-11 5397.85 26.10 26.10 0.00 5371.75 
GRW-12 5397.24 33.70 33.70 0.00 5363.54 
GRW-13 5396.90 31.67 31.67 0.00 5365.23 

NA = Not Available 
WSEL = Water Surface Elevation 
All Units are in Feet 
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RESULTS OF QUARTERLY SAMPLING 
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QUARTERLY TANK VOLUMES 
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DATE 6/30/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLON! 

102 7.2 10,161 NA 
106 5.8 8,107 NA 
24 37.0 781,118 NA 
27 14.3 94,180 NA 
32 24.3 160,040 NA 
34 3.9 25,685 NA 
35 0.1 659 NA 
37 0.1 1,060 NA 

TOTAL 1,081,010 NA 

DATE 7/03/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS 

102 6.3 8,891 (1,270) 
106 5.8 8,107 0 
24 37.0 781,118 0 
27 14.3 94,180 0 
32 27.2 179,140 19,100 
34 0.0 0 (25,685) 
35 0.0 0 (659) 
37 0.0 0 (1,060) 

TOTAL 1,071,435 (9,575) 
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DATE 7/10/89 

TANK READING 
(FEET) 

VOLUME 
(GALLONS) 

CHANGE 
(GALLONS) 

102 
106 
24 
27 
32 
34 
35 
37 

TOTAL 

5.7 
5.8 

37.3 
24.5 
24.6 
0.0 
0.0 
0.0 

8,044 
8,107 

787,451 
161,357 
162,016 

0 
0 
0 

1,126,976 

(847) 
0 

6,333 
67,177 

(17,124) 
0 
0 
0 

55,540 

TANK 

DATE 

READING 
(FEET) 

7/17/89 

VOLUME 
(GALLONS) 

CHANGE 
(GALLONS) 

102 5.7 8,044 0 
106 5.8 8,107 0 
24 37.0 781,118 (6,333) 
27 26.7 175,847 14,490 
32 26.8 176,505 14,489 
34 0.0 0 0 
35 0.0 0 0 
37 0.0 0 0 

TOTAL 1,149,621 22,645 
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DATE 7/24/89 

TANK READING 
(FEET) 

VOLUME 
(GALLONS) 

CHANGE 
(GALLONS) 

102 
106 
24 
27 
32 
34 
35 
37 

TOTAL 

5.7 
5.8 

37.3 
27.3 
27.3 
0.0 
0.0 
0.0 

8,044 
8,107 

787,451 
179,798 
179,798 

0 
0 
0 

1,163,199 

0 
0 

6,333 
3,951 
3,293 

0 
0 
0 

13,578 

TANK 

DATE 

READING 
(FEET) 

7/31/89 

VOLUME 
(GALLONS) 

CHANGE 
(GALLONS) 

102 11.7 16,511 8,467 
106 5.8 8,107 0 
24 36.9 779,007 (8,444) 
27 28.1 185,067 5,269 
32 28.2 185,726 5,928 
34 0.0 0 0 
35 0.0 0 0 
37 0.0 0 0 

TOTAL 1,174,418 11,219 

36 



DATE 8/07/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 9.7 13,689 (2,822) 
106 5.8 8,107 0 
24 37.2 785,340 6,333 
27 27.0 177,823 (7,244) 
32 27.1 178,481 (7,245) 
34 0.0 0 0 
35 0.0 0 0 
37 0.0 0 0 

TOTAL 1,163,440 (10,978) 

DATE 8/14/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 10.6 14,959 1,270 
106 5.8 8,107 0 
24 37.4 789,563 4,223 
27 28.1 185,067 7,244 
32 28.1 185,067 6,586 
34 0.0 0 0 
35 0.0 0 0 
37 0.0 0 0 

TOTAL 1,182,763 19,323 
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DATE 8/21/89 

TANK READING 
(FEET) 

VOLUME 
(GALLONS) 

CHANGE 
(GALLONS) 

102 
106 
24 
27 
32 
34 
35 
37 

TOTAL 

8.7 
5.8 

36.9 
27.3 
27.3 
0.0 
0.0 
0.0 

12,277 
8,107 

779,007 
179,798 
179,798 

0 
0 
0 

1,158,988 

(2,682) 
0 

(10,556) 
(5,269) 
(5,269) 

0 
0 
0 

(23,775) 

TANK 

DATE 

READING 
(FEET) 

8/28/89 

VOLUME 
(GALLONS) 

CHANGE 
(GALLONS) 

102 9.5 13,406 1,129 
106 5.8 8,107 0 
24 35.4 747,340 (31,667) 
27 25.2 165,968 (13,830) 
32 25.2 165,968 (13,830) 
34 0.0 0 0 
35 0.0 0 0 
37 0.0 0 0 

TOTAL 1,100,789 (58,199) 
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DATE 9/05/89 

TANK READING 
(FEET) 

VOLUME 
(GALLONS) 

CHANGE 
(GALLONS) 

102 
106 
24 
27 
32 
34 
35 
37 

TOTAL 

9.5 
5.8 

35.5 
25.3 
35.3 
0.0 
0.0 
0.0 

13,406 
8,107 

749,451 
166,626 
232,487 

0 
0 
0 

1,170,077 

0 
0 

2,111 
658 

66,519 
0 
0 
0 

69,289 

TANK 

DATE 

READING 
(FEET) 

9/11/89 

VOLUME 
(GALLONS) 

CHANGE 
(GALLONS) 

102 11.7 16,511 16,511 
106 5.8 8,107 (5,299) 
24 36.7 774,785 766,678 
27 25.6 168,602 (580,849) 
32 25.6 168,602 1,976 
34 0.0 0 (232,487) 
35 0.0 0 0 
37 0.0 0 0 

TOTAL 1,136,607 (33,470) 

39 



DATE 9/18/89 

TANK READING VOLUME CHANGE 

(FEET) (GALLONS) (GALLONS) 

102 12.7 17,922 1,411 
106 5.8 8,107 0 
24 21.9 462,337 (312,448) 
27 28.1 185,067 16,465 
32 28.2 185,726 17,124 
34 0.0 0 0 
35 0.0 0 0 
37 0.0 0 0 

TOTAL 859,160 (277,447) 

DATE 9/25/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 8.9 12,560 (5,362) 
106 5.8 8,107 0 
24 12.0 253,336 (209,001) 
27 28.1 185,067 0 
32 28.2 185,726 0 
34 0.0 0 0 
35 0.0 0 0 
37 20.3 215,139 215,139 

TOTAL 859,935 775 

NET CHANGE 

GALLONS IN ( ) = DECREASED VOLUME. 

(221,075) 

0348/TANK3A.TAB 
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MONTHLY SAMPLING RESULTS 
GIANT BLOOMFIELD REFINERY 

SPECIFIC CONDUCTANCE 
UNITS ARE umhos/cm 

WELL NUMBER JULY 1989 AUGUST 1989 SEPTEMBER 1989 

GRW-13 5820 6020 4506 

0348/MO-RSULT.TAB 
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1.2 POTENTIOMETRIC SURFACE MAPS FOR APRIL, MAY, AND JUNE 1989 
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WELL ID 

GBR-05 
GBR-06 
GBR-07 
GBR-08 
GBR-09 
GBR-10 
GBR-11 
GBR-13 
GBR-15 
GBR-17 
GBR-18 
GBR-19 
GBR-20 
GBR-21D 
GBR-21S 
GBR-22 
GBR-23 
GBR-24D 
GBR-24S 
GBR-25 
GBR-26 
GBR-30 
GBR-31 
GBR-32 
GBR-33 
GBR-34 
GBR-35 
GBR-39 
GBR-40 
GBR-41 
GBR-48 
GBR-49 
GBR-50 
GBR-51 
GBR-52 
GRW-01 
GRW-02 
GRW-03 
GRW-04 
GRW-05 
GRW-06 

GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
4/11/89 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
ELEVATION WATER PRODUCT THICKNESS WSEL 

5395. 07 38. 08 33.11 4.98 5360 97 
5395 70 39. 27 39.21 0.06 5356 48 
5395 85 39. 71 34.79 4.92 5360 08 
5390 50 43. 16 43.00 0.16 5347 47 
5389. 92 49. 20 49.20 0.00 5340 72 
5390 57 44. 97 42.50 2.47 5347 58 
5389 43 43. 71 41.23 2.48 5347 71 
5393 04 41. 04 41.04 0.00 5352 00 
5397 99 32. 16 32.16 0.00 5365 83 
5402 69 38. 57 38.33 0.24 5364 31 
5421 68 15. 41 15.41 0.00 5406 27 
5393 83 39. 28 39.28 0.00 5354 55 
5393 47 40. 88 39.97 0.91 5353 32 
5400 19 30. 67 30.67 0.00 5369 52 
5400 65 21. 35 20.75 0.60 5379 78 
5395 91 34. 52 33.69 0.83 5362 05 
5403 72 24. 48 24.48 0.00 5379 24 
5396 77 27. 00 27.00 0.00 5369 77 
5396 08 24. 21 24.21 0.00 5371 87 
5396 72 28 44 28.44 0.00 5368 .28 
5395 59 32 54 32.54 0.00 5363 .05 
5396 58 33 15 33.15 0.00 5363 .43 
5394 86 34 30 34.30 0.00 5360 .56 
5416 77 36 25 36.25 0.00 5380 .52 
5396 28 37 28 37.28 0.00 5359 .00 
5394 00 35 48 34.96 0.52 5358 .94 
5393 66 35 16 35.08 0.08 5358 .56 
5397 55 34 27 34.27 0.00 5363 .28 
5400 76 32 26 32.26 0.00 5368 .50 
5396 35 29 71 29.71 0.00 5366 .64 
5419 09 37 72 37.72 0.00 5381 .37 
5412 45 34 14 34.14 0.00 5378 .31 
5416 .59 34 30 34.30 0.00 5382 .29 
5389 .68 39 61 39.61 0.00 5350 .07 
5387 .74 38 19 38.19 0.00 5349 .55 
5394 .30 40 33 40.33 0.00 5353 .97 
5391 .28 49 67 49.67 0.00 5341 .61 
5388 .77 50 78 50.10 0.68 5338 .53 
5390 .02 48 17 48.17 0.00 5341 .85 
5390 .56 42 57 42.57 0.00 5347 .99 
5390 .81 47 73 47.73 0.00 5343 .08 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
4/11/89 (Continued) 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GRW-10 
GRW-11 
GRW-12 
GRW-13 

5395.02 
5397.85 
5397.24 
5395.90 

38.53 
28.55 
35.30 
33.35 

38.53 
28.55 
35.25 
33.35 

0.00 
0.00 
0.05 
0.00 

5356.49 
5369.30 
5361.98 
5363.55 

NA = NOT AVAILABLE 
WSEL = WATER SURFACE ELEVATION 
ALL UNITS ARE IN FEET 

11 



11300 

11900 

APRIL 1989.' fOTEKllWCtRlC SURfACt HAT CIAKT tLOOHTJELO RtrillERt 

12 



GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
5/12/89 

WELL HEAD DEPTH 1 
WELL ID ELEVATION WATER 

GBR-05 5395.07 33.50 
GBR-05 5395.70 38.31 
GBR-07 5395.85 41.42 
GBR-08 5390.50 42.30 
GBR-09 5389.92 38.13 
GBR-10 5390.57 43.45 
GBR-11 5389.43 42.81 
GBR-13 5393.04 40.25 
GBR-15 5397.99 31.64 
GBR-17 5402.69 33.45 
GBR-18 5421.68 14.75 
GBR-19 5393.83 38.55 
GBR-20 5393.47 39.95 
GBR-21D 5400.19 27.40 
GBR-21S 5400.65 20.07 
GBR-22 5395.91 32.93 
GBR-23 5403.72 22.89 
GBR-24D 5396.77 26.62 
GBR-24S 5396.08 23.66 
GBR-25 5396.72 27.90 
GBR-25 5395.59 32.02 
GBR-30 5396.58 32.51 
GBR-31 5394.86 33.75 
GBR-32 5416.77 35.42 
GBR-33 5396.28 36.64 
GBR-34 5394.00 34.17 
GBR-35 5393.66 34.30 
GBR-39 5397.55 33.67 
GBR-40 5400.76 31.38 
GBR-41 5396.35 28.76 
GBR-48 5419.09 36.82 
GBR-49 5412.45 33.31 
GBR-50 5416.59 33.08 
GBR-51 5389.68 38.87 
GBR-52 5387.74 36.55 
GRW-01 5394.30 39.21 
GRW-02 5391.28 47.50 
GRW-03 5388.77 50.13 
GRW-04 5390.02 49.02 
GRW-05 5390.56 41.68 
GRW-06 5390.81 45.91 

DEPTH TO PRODUCT ADJUSTED 
PRODUCT THICKNESS WSEL 

32.02 1.48 5362 75 
38.26 0.05 5357 43 
33.69 7.73 5360 61 
42.00 0.30 5348 44 
38.13 0.00 5351 79 
41.42 2.03 5348 74 
40.30 2.51 5348 63 
40.25 0.00 5352 79 
31.64 0.00 5366 35 
33.45 0.00 5369 24 
14.75 0.00 5406 93 
38.55 0.00 5355 28 
39.00 0.95 5354 28 
27.40 0.00 5372 79 
20.07 0.00 5380 58 
32.93 0.00 5362 98 
22.89 0.00 5380 83 
26.62 0.00 5370 15 
23.66 0.00 5372 42 
27.90 0.00 5368 .82 
32.02 0.00 5363 57 
32.51 0.00 5364 07 
33.75 0.00 5361 .11 
35.42 0.00 5381 .35 
36.64 0.00 5359 .64 
34.17 0.00 5359 .83 
34.30 0.00 5359 .36 
33.67 0.00 5363 .88 
31.38 0.00 5369 .38 
28.76 0.00 5367 .59 
36.82 0.00 5382 .27 
33.31 0.00 5379 .14 
33.08 0.00 5383 .51 
38.87 0.00 5350 .81 
36.55 0.00 5351 .19 
39.21 0.00 5355 .09 
47.50 0.00 5343 .78 
49.64 0.49 5339 .03 
49.02 0.00 5341 .00 
41.68 0.00 5348 .88 
45.91 0.00 5344 .90 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
5/12/89 (Continued) 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GRW-10 5395.02 36.95 36.96 0.00 5358. 06 
GRW-11 5397.85 28.71 28.71 0.00 5369. 14 
GRW-12 5397.24 34.71 34.71 0.00 5362. 53 
GRW-13 5395.90 32.80 32.80 0.00 5364. 10 

NA = NOT AVAILABLE 
WSEL = WATER SURFACE ELEVATION 
ALL UNITS ARE IN FEET 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
6/12/89 

WELL HEAD DEPTH 1 
WELL ID ELEVATION WATER 

GBR-05 5395 07 34. 01 
GBR-05 5395. 70 38. 36 
GBR-07 5395. 85 33. 76 
GBR-08 5390 50 42. 10 
GBR-09 5389 92 48. 20 
GBR-10 5390 57 41 51 
GBR-11 5389 43 40. 39 
GBR-13 5393 04 41. 62 
GBR-15 5397 99 31 26 
GBR-17 5402 69 33 28 
GBR-18 5421 68 15 07 
GBR-19 5393 83 38 69 
GBR-20 5393 47 40 27 
GBR-21D 5400 19 30 46 
GBR-21S 5400 65 19 65 
GBR-22 5395 91 33 87 
GBR-23 5403 72 22 30 
GBR-24D 5396 77 26 46 
GBR-24S 5396 08 23 36 
GBR-25 5396 .72 NA 
GBR-26 5395 .59 31 48 
GBR-30 5396 58 31 90 
GBR-31 5394 86 33 59 
GBR-32 5416 .77 35 55 
GBR-33 5396 28 NA 
GBR-34 5394 .00 34 85 
GBR-35 5393 .66 35 .29 
GBR-39 5397 .55 33 19 
GBR-40 5400 .76 31 .47 
GBR-41 5396 .35 28 .76 
GBR-48 5419 .09 36 .94 
GBR-49 5412 .45 33 .41 
GBR-50 5416 .59 33 .20 
GBR-51 5389 .68 39 .05 
GBR-52 5387 .74 36 .74 
GRW-01 5394 .30 39 .28 
GRW-02 5391 .28 48 .20 
GRW-03 5388 .77 50 .13 
GRW-04 5390 .02 50 .14 
GRW-05 5390 .56 41 .82 
GRW-06 5390 .81 44 .79 

DEPTH TO PRODUCT ADJUSTED 
PRODUCT THICKNESS WSEL 

31.95 2. 06 5362 71 
38.36 0. 00 5357 34 
33.67 0. 09 5362 16 
42.10 0. 00 5348 40 
48.20 0. 00 5341 72 
41.51 0. 00 5349 06 
40.39 0. 00 5349 04 
40.16 1. 46 5352 59 
31.26 0 00 5366 73 
33.28 0 00 5369 41 
15.07 0 00 5406 61 
38.68 0 01 5355 15 
39.20 1. 07 5354 06 
30.46 0 00 5369 73 
19.58 0 07 5381 06 
33.09 0 78 5362 66 
22.30 0 00 5381 .42 
26.46 0 00 5370 .31 
23.36 0 00 5372 72 
NA NA NA 

31.48 0 00 5364 .11 
31.90 0 00 5364 .69 
33.59 0 00 5361 .27 
35.55 0 00 5381 .22 
NA NA NA 

34.20 0 65 5359 .67 
34.45 0 84 5359 .04 
33.19 0 00 5364.36 
31.47 0 00 5369 .29 
28.76 0 .00 5367 .60 
36.94 0 .00 5382 .15 
33.41 0 .00 5379 .04 
33.20 0 .00 5383 .39 
39.05 0 .00 5350 .63 
36.74 0 .00 5351 .00 
39.28 0 .00 5355 .02 
48.20 0 .00 5343 .08 
49.64 0 .49 5339 .03 
50.14 0 .00 5339 .88 
41.82 0 .00 5348 .74 
44.79 0 .00 5346 .02 
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GIANT INDUSTRIES BLOOMFIELD REFINERY 
MONTHLY POTENTIOMETRIC SURFACE 

MEASUREMENT DATE 
6/12/89 (Continued) 

WELL HEAD DEPTH TO DEPTH TO PRODUCT ADJUSTED 
WELL ID ELEVATION WATER PRODUCT THICKNESS WSEL 

GRW-10 5395.02 44.65 40.45 4.20 5353 73 
GRW-11 5397.85 27.46 27.46 0.00 5370 39 
GRW-12 5397.24 34.40 34.40 0.00 5362 84 
GRW-13 5396.90 32.36 32.36 0.00 5364 54 

NA = NOT AVAILABLE 
WSEL = WATER SURFACE ELEVATION 
ALL UNITS ARE IN FEET 
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JUNE, 1989 POTENTIOMETRIC SURFACE CONTOUR MAP GIANT-BLOOHFIELO REFINERY 
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RESULTS OF QUARTERLY SAMPLING 
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QUARTERLY TANK VOLUMES 
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DATE 4/12/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 8.8 14,858 NA 
106 6.2 8,157 NA 
24 26.7 564,890 NA 
27 14.3 93,056 NA 
32 14.3 92,796 NA 
34 13.8 89,800 NA 
35 22.0 143,524 NA 
37 20.1 34,045 NA 

rOTAL 1,041,126 NA 

DATE 4/17/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 6.3 10,613 (4,245) 
106 6.7 8,818 661 
24 26.7 564,890 0 
27 15.1 98,461 5,405 
32 15.2 98,787 5,991 
34 13.8 89,800 0 
35 22.0 143,524 0 
37 20.1 34,045 0 

TOTAL 1,048,938 7,812 



DATE 4/24/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS 

102 9.7 16,420 5,807 
106 10.3 13,656 4,839 
24 27.3 576,310 11,420 
27 15.1 98,461 0 
32 23.8 155,181 56,394 
34 13.8 89,800 0 
35 22.0 143,524 0 
37 20.1 34,045 0 

TOTAL 1,127,398 78,460 

DATE 5/1/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 8.8 14,858 (1,562) 
106 6.2 8,157 (5,500) 
24 32.1 678,460 102,150 
27 14.3 93,056 (5,405) 
32 12.6 81,921 (73,260) 
34 13.8 89,800 0 
35 22.0 143,524 0 
37 15.8 26,744 (7,301) 

TOTAL 1,136,520 9,122 

29 



DATE 5/8/89 

rANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 6.3 10,613 (4,245) 
106 6.2 8,157 0 
24 34.7 733,236 54,776 
27 14.3 93,056 0 
32 17.2 111,811 29,890 
34 13.8 89,800 0 
35 22.0 143,524 0 
37 15.8 26,744 0 

TOTAL 1,216,941 80,421 

DATE 5/15/89 

rANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 10.3 17,405 6,792 
106 6.2 8,157 0 
24 35.7 755,231 21,995 
27 14.3 93,056 0 
32 24.3 158,176 46,365 
34 13.8 89,800 0 
35 22.4 145,934 2,409 
37 7.5 12,803 (13,941) 

TOTAL 1,280,562 63,621 
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DATE 5/22/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 8.2 13,873 (3,532) 
106 9.1 12,004 3,847 
24 37.2 786,108 30,878 
27 14.3 93,056 0 
32 24.8 161,172 2,996 
34 13.8 89,800 0 
35 22.0 143,524 (2,409) 
37 0.3 560 (12,243) 

TOTAL 1,300,099 19,536 

DATE 6/5/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 9.8 16,640 2,768 
106 9.1 12,004 0 
24 37.2 786,108 0 
27 14.3 93,056 0 
32 18.3 119,170 (42,002) 
34 13.8 89,800 0 
35 18.0 117,216 (26,308) 
37 0.3 560 0 

TOTAL 1,234,555 (65,543) 



DATE 6/12/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 8.8 14,942 (1,698) 
106 5.8 7,668 (4,336) 
24 37.0 782,513 (3,595) 
27 14.3 93,056 0 
32 24.8 161,498 42,328 
34 13.8 89,800 0 
35 12.3 80,098 (37,118) 
37 0.3 560 0 

TOTAL 1,230,136 (4,420) 

DATE 6/19/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 8.3 14,093 (849) 
106 5.8 7,668 0 
24 37.0 782,513 0 
27 14.3 93,056 0 
32 12.0 78,144 (83,354) 
34 13.8 89,800 0 
35 12.3 80,098 0 
37 0.3 560 0 

TOTAL 1,145,933 (84,203) 
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DATE 6/26/89 

TANK READING VOLUME CHANGE 
(FEET) (GALLONS) (GALLONS) 

102 9.6 16,301 2,207 
106 5.8 7,668 0 
24 37.0 782,513 0 
27 14.3 93,056 0 
32 16.9 110,053 31,909 
34 13.8 89,800 0 
35 0.3 1,954 (78,144) 
37 0.3 560 0 

TOTAL 1,101,905 (44,028) 

NET CHANGE 60,779 

GALLONS IN ( ) = DECREASED VOLUME. 

0348/TANK2.PRN 
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POTENTIOMETRIC SURFACE MAPS FOR 
JANUARY, FEBRUARY, AND MARCH 1989 
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GIANT IiNIIJSTRTKS BiIjXrMFTE>ID REFJ-NERY 

MEASOvEMElTr DATE 
01/16/89 

WELL tOIBER WAIER EIEVATION HWJRCCARBON CORRECTED WATER 
THICKNESS EIJEVATION 

GBR-05 5360.74 2.160 5362.47 
GBR-06 5356.58 0.010 5356.59 
GBR-07 5359.75 2.170 5361.49 
GBR-08 5348.42 0.000 5348.42 
GBR-09 5347.88 0.000 5347.88 
GBR-10 5346.00 2.660 5348.13 
GBR-11 5346.75 2.140 5348.46 
GBR-13 5352.82 0.000 5352.82 
GBR-15 5367.05 0.000 5367.05 
GBR-17 5370.25 0.000 5370.25 
GBR-18 5407.02 0.000 5407.02 
GBR-19 5355.41 0.000 5355.41 
GBR-20 5349.58 4.730 5353.36 
GBR-21D 5369.42 0.000 5369.42 
GBR-21S 5380.56 0.050 5380.60 
GBR-22 5362.87 0.250 5363.07 
GBR-23 5381.49 0.000 5381.49 
GBR-24D 5370.79 0.000 5370.79 
GBR-24S 5373.02 0.000 5373.02 
GBR-25 5369.31 0.000 5369.31 
GBR-26 5364.28 0.000 5364.28 
GBR-30 5364.56 0.130 5364.66 
GBR-31 5361.65 0.000 5361.65 
GBR-32 5381.86 0.000 5381.86 
GBR-32 5381.86 0.000 5381.86 
GBR-33 5360.12 0.000 5360.12 
GBR-34 5359.86 0.220 5360.04 
GBR-35 5359.39 0.000 5359.39 
GBR-39 5364.63 0.000 5364.63 
GBR-40 5369.08 0.000 5369.08 
GBR-41 5367.32 0.000 5367.32 
GBR-48 5382.83 0.000 5382.83 
GBR-49 5379.87 0.000 5379.87 
GBR-50 5384.10 0.000 5384.10 
GBR-51 5351.26 0.000 5351.26 
GBR-52 5351.60 0.000 5351.60 
GRW-01 5337.08 0.000 5337.08 
GRW-02 5342.82 0.000 5342.82 
GRW-03 5335.71 1.920 5337.25 
GRW-04 5347.98 0.000 5347.98 
GRW-05 5348.71 0.000 5348.71 
GRW-06 5345.98 0.000 5345.98 
GRW-10 5354.19 4.500 5357.79 
GRW-11 5376.70 0.000 5376.70 
GRW-12 5363.16 0.000 5363.16 
GRW-13 5364.69 0.000 5364.69 

Units for hydrocarbon tMckness are (FEET) 
15 
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GIANT INDUSTRIES BDXMFTELD REFJ2JERY 
MDNIHiy POi'i^llCMETJRIC SURFACE 

MEASUREMENT DATE 
02/02/89 

WELL NUMBER WATER ELEVATION HJHJRCJCARBON CO-IRECTED WATER 
THICKINLESS ELEVATION 

GBR-05 5360.90 2.040 5362.53 
GBR-06 5357.04 0.090 5357.11 
GBR-07 5358.55 3.410 5361.28 
GBR-08 5348.50 0.210 5348.67 
GBR-09 5342.78 0.000 5342.78 
GBR-10 5346.99 2.540 5349.02 
GBR-11 5347.45 1.980 5349.03 
GBR-13 5353.34 0.000 5353.34 
GBR-15 5365.64 0.000 5365.64 
GBR-17 5370.22 0.000 5370.22 
GBR-18 5407.80 0.000 5407.80 
GBR-19 5355.90 0.000 5355.90 
GBR-20 5353.89 0.880 5354.59 
GBR-21D 5370.16 0.000 5370.16 
GBR-21S 5380.96 0.240 5381.15 
GBR-22 5363.04 0.560 5363.49 
GBR-23 5381.80 0.000 5381.80 
GBR-24D 5370.47 0.000 5370.47 
GBR-24S 5373.35 0.000 5373.35 
GBR-25 5369.69 0.000 5369.69 
GBR-26 5364.53 0.000 5364.53 
GBR-30 5364.79 0.260 5365.00 
GBR-31 5361.85 0.000 5361.85 
GBR-32 5381.98 0.000 5381.98 
GBR-33 5360.40 0.000 5360.40 
GBR-34 5360.00 0.530 5360.42 
GBR-35 5359.48 0.000 5359.48 
GBR-39 5364.48 0.000 5364.48 
GBR-40 5369.53 0.000 5369.53 
GBR-41 5367.67 0.000 5367.67 
GBR-48 5382.86 0.000 5382.86 
GBR-49 5379.86 0.000 5379.86 
GBR-50 5384.11 0.000 5384.11 
GBR-51 5351.39 0.000 5351.39 
GBR-52 5351.78 0.000 5351.78 
GRW-01 5337.12 0.000 5337.12 
GRW-02 5343.46 0.000 5343.46 
GRW-03 5335.96 1.580 5337.22 
GRW-05 5340.56 0.000 5340.56 
GRW-05 5350.01 0.000 5350.01 
GRW-06 5349.01 0.000 5349.01 
GRW-10 5344.80 16.750 5358.20 
GRW-11 5374.27 0.000 5374.27 
GRW-12 5363.11 0.290 5363.34 
GRW-13 5355.45 0.000 5355.45 

Units for hydrocarbon tMckness are (FEET) 
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GIANT INDUSTRIES BKXLWFTEDD REFINERY 
mraiLY IOIENTICMETOIC SURFACE 

MEASUREMENT DATE 
03/13/89 

WELL NUMBER WATER ELEVATION HYDRCCIARBGN CORRECTED WATER 
THICK-IESS ELEVATION 

GBR-05 5358.92 1.770 5360.34 
GBR-06 5354.48 0.200 5354.64 
GBR-07 5355.83 3.950 5358.99 
GBR-08 5346.72 0.000 5346.72 
GBR-09 5343.74 0.000 5343.74 
GBR-10 5344.77 2.460 5346.74 
GBR-11 5345.25 2.100 5346.93 
GBR-13 5352.83 0.000 5352.83 
GBR-15 5365.08 0.000 5365.08 
GBR-17 5367.80 0.000 5367.80 
GBR-19 5353.73 0.000 5353.73 
GBR-20 5351.59 0.820 5352.25 
GBR-21D 5367.36 0.000 5367.36 
GBR-2 IS 5378.84 0.210 5379.01 
GBR-22 5360.59 0.840 5361.26 
GBR-23 5379.48 0.000 5379.48 
GBR-24D 5368.81 0.000 5368.81 
GBR-24S 5371.23 0.000 5371.23 
GBR-25 5367.54 0.000 5367.54 
GBR-26 5362.32 0.000 5362.32 
GBR-30 5362.70 0.050 5362.74 
GBR-31 5359.78 0.000 5359.78 
GBR-32 5379.64 0.000 5379.64 
GBR-33 5358.28 0.000 5358.28 
GBR-34 5357.85 0.000 5357.85 
GBR-35 5357.78 0.000 5357.78 
GBR-39 5362.58 0.000 5362.58 
GBR-40 5367.45 0.000 5367.45 
GBR-41 5364.47 0.000 5364.47 
GBR-48 5380.53 0.000 5380.53 
GBR-49 5377.51 0.000 5377.51 
GBR-50 5381.74 0.000 5381.74 
GBR-51 5349.18 0.000 5349.18 
GBR-52 5349.55 0.000 5349.55 
GRW-01 5337.34 0.000 5337.34 
GRW-02 5341.15 0.000 5341.15 
GRW-03 5344.37 0.280 5344.59 
GRW-04 5341.86 1.200 5342.82 
GRW-05 5347.16 0.030 5347.18 
GRW-06 5342.93 0.000 5342.93 
GRW-10 5353.52 3.290 5356.15 
GRW-11 5369.93 0.040 5369.96 
GRW-12 5361.20 0.050 5361.24 
GRW-13 5362.62 0.030 5362.64 

Units for hyclrxxiarbon tiiickness are (FEET) 
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RESULTS OF QUARTERLY SAMPLING 
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PUMP DISCHARGE RATES 
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Pump discharge Rates: 

Monitoring requirements pursuant to the Giant Bloomfield Refinery 

Discharge Plan state that the number of gallons pumped by each submers

ible pump be recorded as well as the volume of influent and effluent at 

the air stripper and the source of the influent. 

Flow monitoring from the submersible pumps and the air stripper experi

enced difficulty during the f i r s t quarter of the discharge plan. 

Accurate flow measurements from individual pumps and the air stripper are 

not available. New flow meters have been installed, are being checked 

for accuracy and should remedy this situation for the next quarter. 

Submersible and air l i f t pumps at the Giant Bloomfield Refinery are 

designed and operated to produce an approximate total of 10 gallons per 

minute (gpm) ground water. Water from the pumps is directed to either 

the storage tanks or to the air stripper. At 10 gallons per minute, 

remediation at the Giant Bloomfield Refinery would produce 1.31 million 

gallons of water per quarter. 

The air stripper was not operated continuously during the quarter due to 

effluent not meeting the WQCC standard for benzene on two occasions. 

The problem was f i r s t caused by a reduced operating efficiency during 

cold weather and later by a change in the source of influent from pumped 

ground water to stored ground water. While the air stripper was not 

operating, ground water recovered during the quarter was placed in 

storage. 
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5.1 MONTHLY SPECIFIC CONDUCTANCE VALUES 
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