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Canonie Environmental Case Narrative

Client: GEOSCIENCE CONSULTANTS, LTD Project #:L89073
LP #: 10056

Volatiles Case Narrative
Calibration was verified for all samples analyzed.
Surrogate recoveries were within acceptable limits for all
samples.
The method blank associated with this group of samples was
free from target analyte interferences at, or above, the
reporting limits.
Spike recoveries were within acceptable limits.

Canoniel nvironnental




Final Report

Page: 1

2lient: GEOSCIENCE CONSULTANTS, LTD Date Sampled: 12/06/1990
Sample ID: 9012061034 Date Received:12/07/1990
Matrix: LIQUID QC Batch # v1i21290aBi
Lab ID: 856273-3A-C Date Analyzed:12/12/1990
Project #: L89073. LP #: 10056 Date Reported:12/18/1990
Starting Depth: 0.00 Ending Depth: 0.00
Test Description: Volatile Halocarbons
Reporting

bnalyte Result* Limit Units Method
Bromodichloromethane ND 0.50 ug/L EPA 601
Bromoform ND 0.50 ug/L
Bromomethane ND 0.50 ug/L
Carbon tetrachloride ND 0.50 ug/L
Chlorobenzene ND 0.50 ug/L
Chloroethane ND 0.50 ug/L
2-Chloroethylvinyl ether ND 0.50 ug/L
Chloroform ND 0.50 ug/L
Chloromethane ND 0.50 ug/L
Dibromochloromethane ND 0.50 ug/L
L,2-Dichlorobenzene ND 0.50 ug/L
1, 3-Dichlorobenzene ND 0.50 ug/L
l, 4-Dichlorobenzene ND 0.50 ug/L
Dichlorodifluoromethane ND 0.50 ug/L
1,1-Dichloroethane ND 0.50 ug/L
1, 2-Dichloroethane ND 0.50 ug/L
1, 1l-Dichloroethene ND 0.50 ug/L
t.-1,2~-Dichloroethene ND 0.50 ug/L
Dichloromethane ND 0.50 ug/L
1,2-Dichloropropane ND 0.50 ug/L
c-1,3-Dichloropropene ND 0.50 ug/L
-1, 3-Dichloropropene ND ,0.50 ug/L
1,1,2,2-Tetrachloroethane ND 0.50 ug/L
Tet.rachloroethene ND 0.50 ug/L
1,1,1-Trichloroethane ND 0.50 ug/L
L,1,2-Trichloroethane ND 0.50 ug/L
Trichloroethene ND 0.50 ug/L
Trichlorofluoromethane ND 0.50 ug/L
Vinyl chloride ND 0.50 ug/L

ND 0.50 ug/L

cis-1,2-Dichloroethene
L} ) |
IO SR I ' PR

Tested By AMB/PJ
Validated By: BMR

* ND indiacates a compound was not detected at a concentration level
greater than the reporting limit.
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Final Report

Client: GEOSCIENCE CONSULTANTS, LTD
Sample ID: 9012061034

Matrix: LIQUID

Lab ID: 856273-SA-C

 Page: 2

Date Sampled: 12/06/1990
Date Received:12/07/1990
QC Batch # : V121290ABl
Date Analyzed:12/12/1990

Project #: L89073. LP #: 10056 Date Reported:12/18/1990
Starting Depth: 0.00 Ending Depth: 0.00
Test Description: Volatile Aromatics

Reporting
Analyte Result* Limit Units Method
Benzene ' ND 0.50 ug/L EPA 602
(Chlorobenzene ND 0.50 ug/L
1,2-Dichlorobenzene ND 0.50 ug/L
1,3-Dichlorobenzene ND 0.50 ug/L
1,4-Dichlorobenzene ND 0.50 ug/L
Fthylbenzene ND 0.50 ug/L
Toluene ND 0.50 ug/L
Xylene ND 0.50 ug/L
Tested By : AMB/PJ

Validated By: BMR

* NN indicates a compound was not detected at a concentration level

Cawnontie nvironnenlal

rmreater thap the reporting limit.



Final Report

Client: GEOSCIENCE CONSULTANTS, LTD
Sample ID: 9012061210

Matrix: LIQUID

Lab ID: 856274-SA-C

Page: 3

Date Sampled: 12/06/1990
Date Received:12/07/1990
QC Batch # : Vv121290AaB1
Date Analyzed:12/12/1990

Project #: L89073. - LP #: 10056 Date Reported:12/18/1990
Starting Depth: 0.00 Ending Depth: 0.00
Test Description: Volatile Halocarbons

Reporting
Analyte Result® Limit Units Method
Bromodichloromethane ND 5.0 ug/L EPA 601
Bromoform ND 5.0 ug/L
Bromomethane ND 5.0 ug/L
Carbon tetrachloride ND 5.0 ug/L
Chlorobenzene ND 5.0 ug/L
Chloroethane ND 5.0 ug/L
2-Chloroethylvinyl ether ND 5.0 ug/L
Chloroform ND 5.0 ug/L
Chloromethane ND 5.0 ug/L
Dibromochloromethane ND 5.0 ug/L
1,2-Dichlorobenzene ND 5.0 ug/L
l,3-Dichlorobenzene ND 5.0 ug/L
1,4~-Dichlorobenzene ND 5.0 ug/L
Dichlorodifluoromethane ND 5.0 ug/L
1,1-Dichloroethane ND 5.0 ug/L
1, 2-Dichloroethane ND 5.0 ug/L
1, 1-Dichloroethene ND 5.0 ug/L
t-1,2-Dichloroethene ND 5.0 ug/L
Dichloromethane 5.4 5.0 ug/L
1,2-Dichloropropane ND 5.0 ug/L
c-1,3-Dichloropropene ND 5.0 ug/L
t-1, 3-Dichloropropene ND 5.0 ug/L
1,1,2,2-Tetrachloroethane ND 5.0 ug/L
Tetrachloroethene 15. 5.0 ug/L
1,1,1-Trichloroethane ND 5.0 ug/L
1,1,2~-Trichloroethane ND ‘5.0 ug/L
Trichlcroethene 11. 5.0 ug/L
Trichlorofluoromethane ND 5.0 ug/L
Vinyl chloride ND 5.0 ug/L
cis-1,2-Dichloroethene 140. 5.0 ug/L
Tested By : AMB/PJ

Validated By: BMR

* ND indicates a compound was not detected at a concentration level

Canonielnvironmental

greater than the reporting limit.



Final Report

Client: GEOSCIENCE CONSULTANTS, LTD
Sample ID: 9012061210

Matrix: LIQUID

Lab ID: 856274-SA-C

Page: 4

Date Sampled: 12/06/1990
Date Received:12/07/1990
QC Batch # : V121290aB1
Date Analyzed:12/12/1990

Project #: LB9073. LP {: 10056 Date Reported:12/18/1990
Starting Depth: 0.00 Ending Depth: 0.00
Test Description: Volatile Aromatics
Reporting

Analyte Result* Limit Units Method
Benzene ND 5.0 ug/L EPA 602
Chlorobenzene ND 5.0 ug/L
1,2-Dichlorobenzene ND 5.0 ug/L
1, 3~-Dichlorobenzene : ND 5.0 ug/L

; 4-Dichlorobenzene ND 5.0 ug/L
Ethylbenzene ND 5.0 ug/L
Toluene ND 5.0 ug/L
Xylene ND 5.0 ug/L

N

Tested By : AMB/PJ

Validated By: BMR

* ND indicates a compound was not detected at a concentration level

areater than the reporting limit.

Camnonielnvironmenial

I-I“mn--.--lI------.-ﬂI.H-.---.-I.--ﬂl----'



Final Report

Client: GEOSCIENCE CONSULTANTS, LTD
Sample ID: 9012061350

Matrix: LIQUID

Lab ID: 856275-SA-C

Page: 5

Date Sampled: 12/06/1990

" Date Received:12/07/1990

QC Batch # : V121290ABl
Date Analyzed:12/12/1990

Project #: L89073. LP #: 10056 Date Reported:12/18/1990
Starting Depth: 0.00 Ending Depth: 0.00
Test Description: Volatile Halocarbons
Reporting

Analyte , Result* Limit Units Method
Bromodichloromethane ND 5.0 ug/L EPA 601
Bromoform ND 5.0 ug/L
Bromomethane ND 5.0 ug/L
Carbon tetrachloride ND 5.0 ug/L
Chlorobenzene ND 5.0 ug/L
Chloroethane ND 5.0 ug/L
2-Chloroethylvinyl ether ND 5.0 ug/L
Chloroform ND 5.0 ug/L
Chloromethane ND 5.0 ug/L
Nibromochloromethane ND 5.0 ug/L
L, 2-Dichlorobenzene ND 5.0 ug/L
1,3-Dichlorobenzene ND 5.0 ug/L
1,4-Dichlorobenzene ND 5.0 ug/L

~ Dichlorodifluoromethane ND 5.0 ug/L
1,1-Dichloroethane ND 5.0 ug/L
1,2-Dichloroethane ND 5.0 ug/L
1,1l-Dichloroethene ND 5.0 ug/L
t-1,2-Dichloroethene ND 5.0 ug/L
Dichloromethane 5.8 5.0 ug/L
1,2-Dichloxopropane ND 5.0 ug/L
c-1,3-Dichloropropene ND 5.0 ug/L
t-1, 3-Dichloropropene ND 5.0 ug/L
1,1,2,2-Tetrachloroethane ND 5.0 ug/L
Tetrachloroethene 15. 5.0 ug/L
1,1,1-Trichloroethane ND 5.0 ug/L
1,1,2-Trichloroethane ND 5.0 ug/L
Trichloroethene 9.1 5.0 ug/L
Trichlorofluoromethane ND 5.0 ug/L
Vinyl chloride ND 5.0 ug/L
cis-1,2-Dichloroethene 120. 5.0 ug/L
Tested By : AMB/PJ

Validated By: BMR

* ND indicates a compound was not detected at a concentration level

Canoniel'nvironmental

areater than the reporting limit.



Final Report

Page: 6

Client: GEOSCIENCE CONSULTANTS, LTD Date Sampled: 12/06/1990

\ - Sample ID: 9012061350 Date Received:12/07/1990
T Matrix: LIQUID . QC Batch # : 7V12129%0AB1

Lab ID: 856275-SA-C Date Bnalyzed:12/12/1990

Project #: L89073. LP #: 10056 Date Reported:12/18/1990

Starting Depth: 0.00 . Ending Depth: 0.00

Test Description: Volatile Aromatics

Reporting

Analyte Result* Limit Units Method

Benzene ND 5.0 ug/L EPA 602

Chlorobenzene ND 5.0 ug/L

l,2-Dichlorobenzene ND 5.0 ug/L

1, 3-Dichloxrobenzene ND 5.0 ug/L

1,4-Dichloxrobenzene ND 5.0 ug/L

Ethylbenzene ND 5.0 ug/L

Toluene ND 5.0 ug/L

Xylene ND 5.0 ug/L

|
Tested By : AMB/PJ

Validated By: BMR

* MDD indicates a compound was not detected at a concentration level

Canonielnvironmental

areater than the reporting limit
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Final Report

Client: GEOSCIENCE CONSULTANTS, LTD
Sample ID: 9012061440

Matrix: LIQUID

Lab ID: 856276-SA-C

Page: 7

Date Sampled: 12/06/1990
Date Received:12/07/1990
QC Batch # v121290AaB1
Date Analyzed:12/12/1990

Project #: L89073. LP #: 10056 . Date Reported:12/18/1990
Starting Depth: 0.00 Ending Depth: 0.00
Test Description: Volatile Halocarbons

Reporting
Analyte Result™* Limit Units Method
Bromodichloromethane ND 5.0 ug/L EPA 601
Bromoform ND 5.0 ug/L
Bromomethane ND 5.0 ug/L
Carbon tetrachloride ND 5.0 ug/L
Chlorobenzene ND 5.0 ug/L
Chloroethane ND 5.0 ug/L
2-Chloroethylvinyl ether ND 5.0 ug/L
Chloroform ND 5.0 ug/L
Chloromethane ND 5.0 ug/L
Dibromochloromethane ND 5.0 ug/L
1,2-Dichloxobenzene ND 5.0 ug/L
1,3-Dichlorobenzene ND 5.0 ug/L
1, 4-Dichlorobenzene ND 5.0 ug/L
Dichlorodifluoromethane ND 5.0 ug/L
1,1-Dichloroethane ND 5.0 ug/L
1,2-Dichloroethane ND 5.0 ug/L
1,1-Dichloroethene ND 5.0 ug/ L
t-1,2~Dichloroethene ND 5.0 ug/L
Dichloromethane ND 5.0 ug/L
1,2-Dichloropropane ND 5.0 ug/L
c-1,3~Dichloropropene ND 5.0 ug/L
t-1,3~Dichloropropene ND 5.0 ug/L
1,1,2,2-Tetrachloroethane ND 5.0 ug/L
Tetrachloroethene 16. 5.0 ug/L
1,1, 1-Trichloroethane ND 5.0 ug/L
1,1,2-Trichloxroethane ND 5.0 ug/L
Trichloroethene 6.8 5.0 ug/L
Trichlorofluoromethane ND 5.0 ug/L
Vinyl chloride ND 5.0 ug/L
cis=1,2-Dichloroethene 160. 5.0 ug/L

Tested By AMB/PJ
Validated By: BMR

* ND indicates a cowpound was not detected at a concentration level

Canonielnvironmental

qreater than the reporting limit.



Final Report

Client: GEOSCIENCE CONSULTANTS, LTD
Sample ID: 9012061440

Matrix: LIQUID

Lab ID: 856276-SA-C

Page: 8

Date Sampled: 12/06/1990
Date Received:12/07/1990
QC Batch # : V121290aB1
Date Analyzed:12/12/1990

Project #: L89073. LP #: 10056 Date Reported:12/18/1990
Starting Depth: 0.00 Ending Depth: 0.00
Test Description: Volatile Aromatics

; Reporting
Analyte Result®* Limit Units Method
Benzene ND 5.0 ug/L EPA 602
Chlorxobenzene ND 5.0 ug/L
1,2-Dichlorobenzene ND 5.0 ug/L
1,3-Dichlorobenzene ND 5.0 ug/L
1, 4-Dichlorobenzene ND 5.0 ug/L
Ethylbenzene ND 5.0 ug/L
Toluene ND 5.0 ug/L
Xylene ND 5.0 ug/L
Tested By : AMB/PJ

Validated By: BMR

* MD indicates a compound was not detected at a concentration level

greater than the reporting limit.

Canonielnvironmental



066! 3 ¢

333

Q3A1303y

‘AL 'SINVLTINSNOD IONIIOSOID - MNId » AHOLYHOSY T - AHYNYD ‘ILIHM ‘NOLLNGIYLSI
\N. ,)A._Un.xtw (Auedwio)) {Auedwo) {Auedwol}
\_U‘Nl ):_+J4T\3Em2 mec:& {ar1eQ) {aweN paiuug)} (aeqQ) (swen patuiiy) uN N N %
h V — -
AWFHMWM\ \% “ \ eubig) | (awiy) (aameubig)f (awry) (asmeubig) @ 'SINIWWODI/SNOILINYLSNI TViD3dS
Al L
7% L .\ X P23
‘£ (KHOLVHOSVT) AS Q3AI303H |2 A8 G3AI303H | L A8 Q3A1303H r m
: wﬂum m M mm_&:._m
{Auegdwo)) {Auedwo)) {AuedwoD) ON 8V
. =3P QH0J3H OL SWHOINOD MQb\mw.oz 3009 39VHD
{aieq) {awep pawulid) | (a1eq) {aweN paiunig)] (ateq) (3weN parutid) 59 0005 o555
a102 )
.QA B /) HOLo3HIQ 193rodd
{awi]) {asmeubrg)] (dwiy) {21meubis) QWNN\N\ WWH- LR yrAch iS) $7V3S AQOLSND 40 NIVHD 7 .
9og! — <% SH3NIVLNOD 30 "ON V101 \WE%#&SE
€ A8 Q3HSINONIT3Y | 2 AS GIHSINONIN3Y] L A8 GIHSINDNIT3Y 1413334 31dWVS NOILYWHOINI 103rodd
WO gL | 297 SK P A L1 [@XAT] orE&Q.ﬁ QF
\\\ - . v\
i - ; “
& IEEIEAR k53 T LL 9% a3H | 0s4190710L
B |r 2| 0|63 FL [ 29 54 T s$h 39| oA | Qizld0zla),
~fo -
> DL 0= 739 Q7 | pSQ12Q7I0)
2 mw 2212530133 mm mm WHO.. 53185153 mw wm am mm wm NOILYOO1 XIMLVW HITWNN TTdWYS
NlZzgl-a4 | 21i48 o [ 4| 0|~ | o S4|2 >
: T>155|28|52(28| |37 |33|s2 |82 |82|53|85| 25|55 (E5 8
z mo |2z v |20 |23 o QO ﬂw Zo|Sa|FD5h, =5 S5 = o (‘ q
° glggi® o cla = |22|82|3d 2|85 ] 2|°%| 2|23 a3 {3YNLYNDIS) SHITIWYS
9 2168 w|=g e 107|82(32| Sl|am| S|eo>2| Z|22|23
o] = C o z S|o °c 3% aligg
o pizZ ® r~ o Oolas 1y = e @ o9 1la =]
S %58 gt . 85| 25| 2|8 @ 1% 9 Qh$r-5%L Loz  3NOHamL
> ME: z 2 mld | 8|3 S 7 o III0LS
z w
2 . z H TTP1PA%) M Avwud 2]z SO0
n 1S3ND3Y SISATVYNY \—‘z&‘b\ﬁhﬁiw WhZO?G JWYN gY1
{ ° 39vd _ 31va 9650-v22 (r12) 9902-286 (108) 1000298 (506)
ﬂ N ° FN \NN N— Y9£G6-426 (509 09926 VO ‘yoeag Lodmen 0L60Z QW ‘Bunds Jeans c0LL8 AN .m:U%UMUMQLM
0088 N ‘saonid sen opl aung 90L 8nng )y
hrEOﬁm—.-o ho :—N—-—o \ Q \N xs_ _msm._% ‘0d 19248 1BnD 00V} 1s Buudg 80LL ‘MN J8ddoD 005
e~ kmu saonun se O yoeag wodmanN O Buudg Jeaps O anbianbngpg~
.\ o»

*p37 ‘sjue3jnsuog aoualosor




C

ler1-\ul-
Inter-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

GBR DATE REPORTED: 11/13/90
Effluent
Stripper DATE RECEIVED: 11/05/90
F5401 DATE COLLECTED: 11/05/90
Lab PH (S. 1. ) ittt ittt teiannnesnnss 7.93
Lab conductivity, umhos/cm.......... 4920
Lab resistivity, ohm-m.............. 2.03
Total dissolved solids (180), mg/1l.. 3460
Total dissolved solids (calc), mg/1. 3280
Total alkalinity as CaC03, mg/l..... 54.17
Total acidity as CaCO03, mg/l........ 0
Total hardness as CaC03, mg/l....... 1200
Sodium absorption ratio............. 7.79
mg/1 meq/1

Bicarbonate as HCO3....... 66.5 1.09
Carbonate as C03.......... 0 0
Chloride.......... ... 736 20.8
Sulfate........... ... ... 1430 29.8
Calcium. ...t i i it iv oy 414 20.6
Magnesium......c.0 e 42 3.45
Potassium........oivveeen 3.15 0.08
Sodium......v ity 621 217
Major cations......... ... 51.2
Major anions........ve it nenans 51.7
Cation/anion difference............ 0.46 %

— - ‘

(\_M Qfx\&l\m{\,&f

C. Neal Schaeffer
Lab Director
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2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
CLIENT: GBR DATE REPORTED: 11/13/90
ID: Influent
SITE: Stripper DATE RECEIVED: 11/05/90
LAB NO: F5402 DATE COLLECTED: 11/058/90
Lab pH (s.U. ) ittt ittt iiiinnnns 6.66
Lab conductivity, umhos/cm.......... 4880
Lab resistivity, ohm-m.............. 2.05
Total dissolved solids (180), mg/l.. 3430
Total dissolved solids (calc), mg/l. 3300
Total alkalinity as CaC03, mg/l..... 75.2
Total acidity as CaC03, mg/l........ 0
Total hardness as CaC03, mg/l....... 1180
Sodium absorption ratio............. 7.84
mg/1 meq/1
Bicarbonate as HC03....... 91.5 1.5
Carbonate as CO03.......... 0 0
Chloride.................. 736 20.8
Sulfate.........cv v, 1440 30
Calcium................... 430 21.4
Magnesium................. 27.4 2.25
Potassium................. 3.21 0.08
Sodium. . ...t 620 27
Major cations.......... ... . .. 50.8
Major anions......c..cii et nnsas 52.3
Cation/anion difference............ 1.5 %

4 J\Jmu\gp\\dﬁfﬁr*

C. Neal Schaeffer
Lab Director
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Inter-Mountain
Laboratories, Inc.

CLIENT: Giant Refinery DATE REPORT
ID: Effluent

SITE: Stripper DATE RECEIV

LAB NO: F5509 DATE COLLECT

Lab pH (s.0.) . . it it e e i
Lab conductivity, umhos/cm..........
Lab resistivity, ohm-m..............
Total dissolved solids (180), mg/l..
Total dissclved solids (calc), mg/l.
Total alkalinity as CaC03, mg/l.....
Total hardness as CaCO03, mg/1.......

Sodium absorption ratio.............
mg/1
Bicarbonate as HCO03....... 75
Carbonate as CO3.......... 0
Chloride........ ... 725
Sulfate.. ...t ien 1460
Calcium......... ... 281
l Magnesium................. 125
. Potassium................. 3.15
Sodium. . v v i e e e e e 627
Major cations........ .o
Major anions.......cov it ones
Cation/anion difference..... e e e
¢
Mary Stebp

Lab Director

2506 West Main Street

Farmington, New Mexico 87401

Tel. (605) 326-4737

ED: 12/11/90

ED: 12/03/90
ED: 12/03/90

7.91
4830
2.017
3430
3250
61.6
1210
7.82

meq/1
1.23

20.4
30.3
14
10.3
0.08
27.3
51.6
52
0.37 %
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2506 West Main Street

Intec-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
CLIENT: Giant Refinery DATE REPORTED: 12/11/90
ID: Influent
SITE: Stripper DATE RECEIVED: 12/03/90
LAB NO: F5510 DATE COLLECTED: 12/03/90
Lab pH (s.0.) . i it it i e e e s 6.58
Lab conductivity, umhos/cm.......... 4870
Lab resistivity, ohm-m.............. 2.05
Total dissolved solids (180), mg/l.. 3420
Total dissolved solids (calc), mg/l. 3240
Total alkalinity as CaC03, mg/l..... 58.1
Total hardness as CaCO03, mg/l....... 1280
Sodium absorption ratio............. 7.52
mg/1 meq/1
Bicarbonate as HCO3....... 70.8 1.16
Carbonate as C0O03.......... 0 0
Chloride............ ... 735 20.7
Sulfate............ ... ... 1460 30.4
Calcium..........iivenuo.. 205 10.2
Magnesium............c.... 186 15.3
Potassium.......c.oouvveua.n 2.9 0.07
SodiuUmM. . v v h ot e e e 618 26.9
Major cations......... .o iv e e 52.4
Major anionsS......oeeve vt enesns 52.3
Cation/anion difference......... ‘e 0.16 %

//}C?An& ClKiZZHQ

Mary St )
Lab Dlrgétor ﬂ/




Radian Work Order S0-12-012

Analytical Report
01/04/9N1

. ?afmingtoﬁf?NM ‘874

01

Tim:K}nhey:

Customer Work Identification REFINING: "

: PutchaseIOFdéFvNumber'RFE;9834;x

Contents: .

»}Analytfqa[ Qata:Summary g

Sample Hf§t6ry‘ i
5",'Comment§{§ﬁmnar
‘Notes and Def

Radian Analytical Services
10395 old Placerville Road
Sacramento, CA 95827

916-362-5332

Client Services Coordinator: RRMAY

Certified by:




Analytical Data Summary

Page: 2

Résultsiin:,

Matri

Bromodichloromethane
Bromoform

Bromomethane

Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinylether
Chloroform

Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene

. 1,3-Dichlorobenzene

; 1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane

Vinyl chloride

Result Det
ND :
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Result
ND
ND
ND
ND
ND
ND
ND
ND

0.42 X8_

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

0.15 Ca

ND
ND
ND
ND
ND

Det

:'NDfNot défééted af'spééifiéd'detection Limit




Analytical Data Summary

Page: 3

_ﬁﬂélb&érbpns by'SN80107(1) ﬁ
List:Table'3 analyte list
Sample:.1D: RN

901203905

901203920
. .STRIPPER INF:. .

Result Det. Limit

Surrogate Recovery(%)
1-Bromo-4-fluorobenzene 90

Result Det. Limit

110

Result Det.

112

Limit

Control Limits: 40 to 140




Analytical Data Summary

Page: &

,,901203905 i -901203920
' STRIPPER EFF e STRIPPER INF
Factor;:. . Pl : 1 Lo
Regulpgﬁjn::ﬁ;,._ Jug/L* 
S “04A
Matrixs. o " water”
Result Det, Result Det Result Det
Benzene ND f 1.2 ¢ ND
Chlorobenzene ND ND ND
1,2-Dichlorobenzene ND 1.3 ca ND
1,3-Dichlorobenzene ND ND ND
1,4-Dichlorobenzene ND ND ND
Ethytbenzene ND ND ND
Toluene ND ND ND
Xylenes (total) ND 1.0 C ND
Surrogate Recovery(%) .
1-Bromo-4-f luorobenzene 83 88 88
\PM Control Limits: 40 _to 140
ND* Not‘detected' t--specnfled detection Uimit ied “on ‘second column or by GC/MS
] Est : hat 5 tlmes detectlon Gimit . o R : AT T o S T
(1) For aadetailed_déscriptioﬁ of flags and ‘technical terms iin ‘this report refer to Appendix.A in this: réport.
N




Sample History

Page:5

Sainple 1D

901203905

901203920

901203905,

REAGENT BLANK

901203920 - “REAGENT -BLANK .
. - A STRIPPER E. STRIPPER INF;QTSTRXPPER{EEFY 'STRIPPER,INF :
Date Sampled . +12/03/90°" " 12/03/90 12/03/90. 7 12/03/90; . 12703/90 12/03/90
Date Received . 12/04/90° 12/04/90 . 12/04/90 o 12/04/90. ¢ 42/04/90.0 . 12/04/90
i ' _Water water water..'[': . - water - water T water
02 030 4 ' 06
Halocarbons by SW8010
Prepared
Analyzed 12/13/90 12/13/90 12/13/90
Analyst KB KB KB
File ID K12137 K12138 K12132
Blank ID K12132 K12132
Instrument 5 5 5
Report as received received received
Aromatics by SW8020
Prepared
Analyzed 12/13/90 12/13/90 12/13/90
Analyst KB K8 KB
File ID L12137 L12138 L12132
~ Blank ID L12132 L12132

Instrument 5 5 5
Report as received received received




~ Comments, Notes and iti




Report Comments and Narrative

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

Page: A-1




Notes and Definitions

ND

ALL METHODS EXCEPT CLP

The results which are less than five times the method specified
detection limit.

EXPLANATION

Uncertainty of the analysis will increase as the method detection
limit is approached. These results should be considered approximate.

ORGANIC CLP

pesticides require that single component results > 10ng/uL in the
final extract be confirmed by GC/MS.

OTHER ORGANIC METHODS

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

Most methods of analysis by gas chromatography recommend reanalysis on
a second column of dissimilar phase to resolve compounds of interest
from interferences that may occur and for analyte confirmation.

ALL METHODS EXCEPT CLP

This flag is used to denote analytes which are not detected at or
above the specified detection limit.

EXPLANATION

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

ALL METHODS EXCEPT INORGANIC CLP

This is a general purpose flag for those situations not covered by the
standard flags. The specific definition of this flag is described in
the Comments Summary and/or in the case narrative.

pPage: A-2




the analytlcal summary

TERMS USED IN THIS REPORT:
Analyte - A chemical for which a sample is to be analyzed. The analysis will meet
EPA method and QC specifications.

Compound - See Analyte.

Detection Limit - The method specified detection limit, which is the lower limit of
quantitation specified by EPA for a method. Radian staff regularly assess their
laboratories' method detection limits to verify that they meet or are lower than those
specified by EPA. Detection limits which are higher than method limits are based

on experimental values at the 99% confidence level. The detection limits for EPA CLP
(Contract Laboratory Program) methods are CRALs (contract required quantitation
limits) for organics and CRDLs (contract required detection limits) for inorganics.
Note, the detection Limit may vary from that specified by EPA based on sample

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

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

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

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

matrices (soil or water), reporting units, use of cleanup procedures, or dilution of extracts/
digestates. For example, extraction or digestion of 10 grams of soil in contrast

to 1 liter of water will result in a factor of 100,

Matrix - The sample material. Generally, it will be soil, water, air, oil, or solid
waste.

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

Unfts < ugfk vmiéﬁéérams perLiter (parts per billion) l§quds/uater'
ug/kg micrograms per- kilogram (parts per billion); sotls/sollds
yg/M3a micrograms per cubic meter; air samples - .

mg/L- :..milligrams per Liter (parts per million); liquids/uater:

;mg(kg ;milligrams ‘per kllogram (parts per million); 501[s/sol|ds
ﬂ=:'%"“§*_..'percent usually.used for percent recovery of ac standards

US/cmv’f;conductance unlt mncroSlemans/centlmeter T

LR
NTY.

'vfcolor unlt equal to 1 mg/L of chloroplatlnate salt

Notes and Definitions Page:

A-3
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2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
Client: Giant Refinery Date reported: 10/30/90
Date received: 10/29/90
Date collected: 10/29/90

Analysis requested: electrical conductivity, umhos/cm.

Lab #: Sample site: Sample ID: Result:

F5362 GBR #6 N/A 4066 umhos/cm
F5363 GBR #20 N/A 3281 umhos/cm
F5364 GBR #41 N/A 6280 umhos/cm
F5365 GRW-3 N/A 4218 umhos/cm

C. Neal Schaeffer
Senior Chemist

e



m
2506 West Main Street

A Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
CLIENT: GBR DATE REPORTED: 11/14/90
ID: 1405
SITE: GB4-41 DATE RECEIVED: 11/05/90
LAB NO: F5398 DATE COLLECTED: 11/02/90
Lab pH (S.U.) ittt ii e 6.97
Lab conductivity, umhos/cm.......... 6840
Lab resistivity, ohm-m.............. 1.46
Total dissolved solids (180), mg/1l.. 5050
Total dissolved solids (calc), mg/l. 4830
Total alkalinity as CaC03, mg/l..... 428
Total acidity as CaC03, mg/l........ 0]
Total hardness as CaC03, mg/l....... 1730
Sodium absorption ratio............. 10.1
mg/1 meq/1
Bicarbonate as HCO03....... 522 8.55
Carbonate as C03.......... 0 0]
Chloride......... ..., 812 22.9
Sulfate......c.ceieii v 2180 45.4
\ Calcium......covvvvnvunen 482 24
‘ Magnesium.......coveeeeans 128 10.5
Potassium..........c.vo... 2.3 0.06
Sodium. . ...t 966 42
Major cations......... i iieienen 76.6
Major anions........cc.iv i 76.9
~Cation/anion difference............ 0.18 %

CALIC e

C. Neal Schaeffer
Lab Director




-jhlu'-\ul-
lnter-Mountain
Laboratories, Inc.

Client:

Giant Refinery

Analysis requested:

Lab #:
F5362
F5363
F5364
F5365

Sample site:
GBR #6

GBR #20

GBR #41
GRW-3

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

Date reported: 10/30/90
Date received: 10/29/90
Date collected: 10/29/90

Sample ID: Result:

N/A 4066 mg/1

N/A 3281 mg/1

N/A 6280 mg/1

N/A 4218 mg/1

AR e

C. Neal Schaeffer
Senior Chemist
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2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
Client: Giant Refinery Date reported: 10/23/90
Date received: 10/15/90
Date collected: 10/16/90

Analysis requested: Conductivity

Lab #: Sample site: Sample ID: Result:

F5284 RW~3 9010151010 4197 umhos/cm
F5285 GBR-41 9010151109 4710 umhos/cn
F5286 GBR-20 9010151119 3226 umhos/cm
F5287 GBR-6 9010151355 4085 umhos/cm

C S bl

C. Neal Schaeffer
Senior Chemist
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-jh’-'-\ul-
Inter-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

GBR
N/A
GBR-41
F5236

Lab pH (s.u.)..........

DATE REPORT

DATE RECEIV
DATE COLLECT

Lab conductivity, umhos/cm..........

Lab resistivity, ohm-m.

Total dissolved solids (180), mg/l..
Total dissolved solids (calc), mg/1l.
Total alkalinity as CaC03, mg/1l.....

Total acidity as CaCo03,
Total hardness as CaCO03
Sodium absorption ratio

Bicarbonate as HCO03....
Carbonate as C03.......
Chloride...............
Sulfate.........c.vve
Calcium......covvviens
Maghesium........c000..
Potassium..............
Sodium.. ...t et cenneeen
Major cations..........
Major anions...........
Cation/anion difference

mg/l........
, mg/l.......

------------
------------

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

ED: 10/23/90

ED: 10/09/90
ED: 10/09/90

7.80
4620
2.16
3240
3130

710

Aok P

C. Neal Scha
Lab Director

effer
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2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
CLIENT: GBR DATE REPORTED: 10/23/90
ID: N/A
SITE: GBR-20 DATE RECEIVED: 10/098/90
LAB NO: F5237 DATE COLLECTED: 10/09/90
Lab PH (S.:U.) ittt tieteernnnsnrenonas 8.43
Lab conductivity, umhos/cm.......... 3120
Lab resistivity, ohm-m.............. 3.21
Total dissolved solids (180), mg/l.. 1820
Total dissolved solids (calc), mg/l. 1760
Total alkalinity as CaC03, mg/l..... 1000
Total acidity as CaC03, mg/l........ 0
Total hardness as CaC03, mg/l....... 106
Sodium absorption ratio............. 29.4

Bicarbonate as HCO3....... 1070 17.6
Carbonate as CO3.......... 71.7 2.39
Chloride...... e e e 352 9,94
Sulfate. ...t cnenans 67.5 1.41
Calcium. .....oveeeevenenns 36.1 1.8
Magnesium........ e eeve 3.95 0.32
Potassium........ccce e 2.8 0.07
Sodium.......c.eiviveerann 698 30.3
Major cations.........viviviveeennas 32.5
Major anions......ccotvtvennnsnsnns 31.4
Cation/anion difference............ 1.86 %

C. Neal Schaeffer
Lab Director
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Inter-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

GBR
N/A
GBR-6
F5235

Lab pH (S.U.). s e

Lab conductivity, umhos/cm..........

Lab resistivity, ohm-m,.
Total dissolved solids
Total dissolved solids

Total alkalinity as CaCO03, mg/l.....

Total acidity as CaCo03,
Total hardness as CaCO03
Sodium absorption ratio

Bicarbonate as HCO03....
Carbonate as C03.......
Chloride........cc.v...
Sulfate.....coevvenenen
Calcium........ v
Magnesium..............
Potassium.......ceco....
Sodium.....cvievin e
Major cations..........
Major anions...........
Cation/anion difference

2506 West Main Street
Farmington, New Mexico 87401
Tel. {505) 326-4737

DATE REPORTED: 10/23/90

DATE RECEIVED: 10/09/90

DATE COLLECTED: 10/09/90
............. 7.95
4030
............. 2.48
(180), mg/l.. 2700
(calc), mg/1l. 2640
958
mg/l........ 0]
, Mg/l 1180
............. 6.43
mg/1 meq/1
v 1170 19.2
“e 0 0
.o 387 10.9
cee 728 15.2
c e 373 18.6
e 61.5 5.06
0 3.21 0.08
. 509 22.1
............ 45.9
............ 45.2

............ 0.75 %

C Sl e

C.<Né§l Séhaéffer

Lab Director
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Inter-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

RECEIVED pEC 2 8 1990

2506 West Main Street
Farmington, New Mexico 87401
Tel. (505) 326-4737

GCL DATE REPORTED: 12/14/90
9012061210
GBR-48R DATE RECEIVED: 12/06/90
F55217 DATE COLLECTED: 12/06/90
Lab PH (8.U. ) it ittt ititeeneennsenns 7.18
Lab conductivity, umhos/cm.......... 7080
Lab resistivity, ochm-m.............. 1.41
Total dissolved solids (180), mg/1.. 5070
Total dissolved solids (calc), mg/l. 4960
Total alkalinity as €aCo03, mg/l..... 407
Total hardness as CaC03, mg/l....... 1800
Sodium absorption ratio............. 10.2

mg/1 meq/1
Bicarbonate as HCO03....... 4917 8.14
Carbonate as CO03.......... 0 0]
Chloride.................. 1070 30.1
Sulfate........... ..o 1980 41.3
Calcium........ v n 594 29.17
Magnesium........c.eee s 16.4 6.28
Potassium................. 4.9 0.13
Sodium.......i0i it 996 43.3
Major cations......c.viiiviennensan 79.4
Major anions........cco it it nnnnnns 79.5
Cation/anion difference............ 0.08 %

Mary Stei&

NP

Lab Diredtor




RECEIVED 0g¢ 2 8 1990

-jL,"-\ul-
2506 West Main Street

~ Inter-Mountain : ' Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
CLIENT: GCL DATE REPORTED: 12/14/90
ID: 9012061350

SITE: GBR-49 DATE RECEIVED: 12/06/90
LAB NO: F5528 DATE COLLECTED: 12/06/90

Lab pH (S.0.) . ittt it itiieneeann 7.15

Lab conductivity, umhos/cm.......... 4630

Lab resistivity, ohm~-m.............. 2.16

Total dissolved solids (180), mg/l.. 3350

Total dissolved solids (calc), mg/l. 3310

Total alkalinity as CaC03, mg/l..... - 257

Total hardness as CaC03, mg/l....... 1020

Sodium absorption ratio............. 9.14

* mng/1 meq/1

Bicarbonate as HCO3....... 313 5.13

Carbonate as C03.......... 0 0

Chloride...... e 431 12.2

Sulfate.....cv v i i 1650 34.3

Calcium, . v et onns 386 19.2

Magnesium........cco000ve.. 15.1 1.24

Potassium. .......ce0 0. 2.97 0.08

SodiUm. « v v v vt it e e 672 29.2

Major cations.......covviviinvnnen. 49.8

Major anions........iivvviieenenn. 51.6

Cation/anion difference............ 1.77 %
Mary Stepp /

Lab Director




RECEIVED pEC 2 8 1995

JJT\.L
2506 West Main Street

Inter-Mountain ' Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
CLIENT: GCL DATE REPORTED: 12/14/90
ID: 9012061034
SITE: GBR-50 DATE RECEIVED: 12/06/90
LAB NO: F5529 DATE COLLECTED: 12/06/90
Lab PH (8.0, ) i v ittt ittt teneennnan 7.68
Lab conductivity, umhos/cm.......... 3480
Lab resistivity, ohm-m.............. 2.87
Total dissolved solids (180), mg/l.. 2760
Total dissolved solids (calc), mg/1. 2690
Total alkalinity as CaCo03, mg/1l..... 161
Total hardness as CaC03, mg/l....... 1050
Sodium absorption ratio............. 5.81
mg/1 meq/1
Bicarbonate as HCO03....... 196 3.21
Carbonate as C03.......... 0 0
Chloride........covvvvnun 76.1 2.15
sulfate. ...t v i i 1740 36.2
Calcium.......c.vviv v, 217 10.8
Magnesium................. 123 10.1
- Potassium.............c.... 2.94 0.08
Sodium,. ... v ittt e 436 19
Major cations..........cc .. 40
Major anions..........iciiiiinnnnn. 41.5
cation/anion difference............ 1.9 %
Mary S ;;3%#;}

Lab Director




M\L
Inter-Mountain
Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

RECEIVED DEC 2 8 ﬂm

2506 West Main Street

Farmington, New Mexico 87401

GCL DATE REPORTED:
9012061440
GBR-32 DATE RECEIVED:
F5530 DATE COLLECTED:
Lab pPH (S.U. ) ittt it iietnnenneenns 7.61
Lab cdnductivity, umhos/cm.......... 4540
Lab resistivity, ohm-m.............. 2.2
Total dissolved solids (180), mg/l.. - 3300
Total dissolved solids (calc), mg/1. 3230
Total alkalinity as CaC03, mg/l..... 335
Total hardness as CaC03, mg/l....... 1010
Sodium absorption ratio............. 9.19

. mg/1 meq/1
Bicarbonate as HCO3....... 409 6.7
Carbonate as C03.......... 0 0
Chloride........... ... 330 9.31
Sulfate...... .o 1660 34.6
Calcium. .. ... ninnnan 293 14.6
Magnesium........co00u0u.. 68.7 5.65
Potassium........cccevvev.. 3.15 0.08
SOdium. . v v vt e v vt e 673 29.3
Major cations........ciiivienenen.. 49.6
Major anions. ........iciviinnrennns 50.6
Cation/anion difference............ 0.97

‘
Mary St 7 f

Lab Director

Tel. (505) 326-4737

12/14/90

12/06/90
12/06/90




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

MONITOR WELL GBR-8

SAMPLER GIANT GIANT GIANT GIANT
ANALYTE 3/15/89 6/12/89 9/12/89 12/12/89
BENZENE 5184.0 4400.0 2200.0 2000.0
BROMODICHLOROMETHANE ND ND ND ND
BROMOFORM ND ND ND ND
BROMOMETHANE ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND
CHLOROBENZENE ND ND ND ND
CHLOROETHANE ND ND ND 1.3
CHLOROFORM ND ND ND ND
CHLOROMETHANE ND ND ND ND
DIBROMOCHLOROMETHANE ND ND ND ND
1,2-DICHLOROBENZENE ND ND ND 0.84
1,3-DICHLOROBENZENE ND ND ND ND
1,4~-DICHLOROBENZENE ND ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND ND
1.1-DICHLOROETHANE 3.2 ND ND 5.3
1,2-DICHLOROETHANE 5.7 ND ND 4.7
1,1-DICHLOROETHENE ND ND ND ND
CIS-1.2-DICHLOROETHENE ND ND ND ND
TRANS~1,2-DICHLOROETHENE ND ND ND 20.0
DICHLOROMETHANE ND ND ND ND
1,2~DICHLOROPROPANE ND ND ND ND
ETHYLBENZENE 1341.0 2130.0 1400.0 560.0
METHYLENE CHLORIDE 10.7 ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND ND
TETRACHLOROETHENE ND ND ND ND
TOLUENE 172.0 560.0 180.0 ND
1,1,1-TRICHLOROETHANE ND ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND ND
TRICHLOROETHENE 1.4 ND ND 2.3
TRICHLOROFLUOROMETHANE ND ND ND ND
VINYL CHLORIDE NP ND ND ND
TOTAL XYLENES 2664.0 7010.0 4400.0 2200.0
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS



PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-8

SAMPLER GILANT GIANT GIANT GIANT GIANT
ANALYTE 10/17/86 10/6/87 11/11/87 12/7/88 1/20/89
BENZENE 2670.0 7750.0 6500.0 570.0 10000.0
BROMODICHLOROMETHANE NA ND ND ND ND
BROMOFORM NA ND ND ND ND
BROMOMETHANE NA ND ND ND ND
CARBON TETRACHLORIDE NA ND ND ND ND
CHLOROBENZENE NA ND ND ND ND
CHLOROETHANE NA ND ND ND ND
CHLOROFORM NA ND 12.0 ND ND
CHLOROMETHANE NA ND ND ND ND
DIBROMOCHLOROMETHANE NA ND ND ND ND
1,2-DICHLOROBENZENE NA ND ND ND ND
1,3-DICHLOROBENZENE NA ND ND ND ND
1,4-DICHLOROBENZENE NA ND ND ND ND
DICHLORODIFLUOROMETHANE NA ND ND ND ND
1,1-DICHLOROETHANE NA ND ND ND ND
1.2-DICHLOROETHANE NA ND 32.0 ND ND
1,1-DICHLOROETHENE NA ND ND ND ND
CI15-1,2-DICHLOROETHENE NA ND ND ND ND
TRANS-1, 2-DICHLOROETHENE NA ND 16.0 ND ND
DICHLOROMETHANE NA ND ND ND ND
1.2-DICHLOROPROPANE NA ND ND ND ND
ETHYLBENZENE 1890.0 1320.0 1200.0 1800.0 1000.0
METHYLENE CHLORIDE NA ND ND ND ND
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND
TETRACHLOROETHENE NA Nb ND ND ND
TOLUENE 1460.0 1160.0 820.0 470.0 940.0
1,1.1-TRICHLOROETHANE NA ND ND ND ND
1,1,2-TRICHLOROETHANE NA ND ND ND ND
TRICHLOROETHENE NA ND ND ND ND
TRICHLOROFLUOROMETHANE NA ND ND ND ND
VINYL CHLORIDE NA ND ND ND ND
TOTAL XYLENES 6980.0 5600.0 3600.0 9000.0 3700.0
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS



PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

SAMPLER

ANALYTE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
C15-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
DICHLOROMETHANE
1,2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

R - TRACE
ND - NOT DETECTED
NA -~ NOT ANALYZED

EID

8/25/88

1.3
ND
ND
ND
ND
ND
ND
ND
ND

- DUPLICATE ANALYSIS

MONITOR WELL GBR-9




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

MONITOR WELL GBR-9

SAMPLER GIANT 0CD GIANT GIANT
ANALYTE 10/17/86 11/21/86 9/10/87 10/7/87
BENZENE 0.041 49.0 60.9 29.3
BROMODICHLOROMETHANE NA ND ND ND
BROMOFORM NA ND ND ND
BROMOMETHANE NA ND ND ND
CARBON TETRACHLORIDE NA ND ND ND
CHLOROBENZENE NA ND ND ND
CHLOROETHANE NA ‘ ND ND ND
CHLOROFORM NA ND ND ND
CHLOROMETHANE NA ND ND ND
DIBROMOCHLOROMETHANE NA ND ND ND
1.2-DICHLOROBENZENE NA ND ND ND
1,3-DICHLOROBENZENE NA ND ND ND
1,4-DICHLOROBENZENE NA TR ND ND
DICHLORODIFLUOROMETHANE NA ND ND ND
1,1-DICHLOROETHANE NA 4.0 8.0 9.4
1.2-DICHLOROETHANE NA 6.0 23.3 28.6
1.1-DICHLOROETHENE NA ND 0.4 0.6
CI1S-1.2-DICHLOROETHENE NA TR ND ND
TRANS-1,2-DICHLOROETHENE NA ND 1.3 1.8
TOTAL 1,2-DICHLOROETHENE

DICHLOROMETHANE NA ND ND ND
1,2-DICHLOROPROPANE NA ND ND ND
ETHYLBENZENE 0.054 ND 9.5 6.4
METHYLENE CHLORIDE NA ND ND ND
1,1,2,2-TETRACHLCROETHANE NA ND ND ND
TETRACHLOROETHENE NA TR ND ND
TOLUENE 0.066 ND 4.0 5.1
1,1,1-TRICHLOROETHANE NA TR 0.7 0.3
1,1.2-TRICHLOROETHANE NA ND ND ND
TRICHLOROETHENE NA TR 2.6 4.1
TRICHLOROFLUOROMETHANE NA ND ND ND
VINYL CHLORIDE NA ND ND ND
TOTAL XYLENES 0.138 2.0 53.6 44 .1
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

GIANT

8/25/88

ND
ND
ND
ND
ND
ND
ND
ND
ND

w

o =

ND

ND
ND
ND
0.9
ND
1.3
ND
2.5
ND
ND



PURGFABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)
1IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-11

SAMPLER GIANT aChb 0Cb
ANALYTE 5/29/86 6/5/86 11/20/86
BENZENE 9025.0 4600.0 6500.0
BROMODICHLOROMETHANE NA ND ND
BROMOFORM NA ND ND
BROMOMETHANE NA ND ND
CARBON TETRACHLORIDE NA ND ND
CHLOROBENZENE NA ND ND
CHLOROETHANE NA ND ND
CHLOROFORM NA ND ND
CHLOROMETHANE NA ND ND
DIBROMOCHLOROMETHANE NA ND ND
1,2-DICHLOROBENZENE NA ND ND
1,3~-DICHLOROBENZENE NA ND ND
1.4-DICHLOROBENZENE NA ND ND
DICHLORODIFLUOROMETHANE NA ND ND
1.1-DICHLOROETHANE NA ND ND
1,2-DICHLOROETHANE NA 140.0 ND
1,1-DICHLOROETHENE NA ND ND
CIS~1,2-DICHLOROETHENE NA ND ND
TRANS~1,2-DICHLOROETHENE NA ND ND
DICHLOROMETHANE NA ND ND

1, 2-DICHLOROPROPANE NA ND ND
ETHYLBENZENE NA 960.0 680.0
METHYLENE CHLORIDE NA ND ND
1.1,2,2-TETRACHLOROETHANE NA ND ND
TETRACHLOROETHENE NA ND TR
TOLUENE 3088.0 3100.0 2800.0
1,1.1-TRICHLOROETHANE NA ND ND
1,1,2-TRICHLOROETHANE NA ND ND
TRICHLOROETHENE NA ND TR
TRICHLOROFLUOROMETHANE NA ND ND
VINYL CHLORIDE NA ND ND
TOTAL XYLENES 6981.0 4200.0 1780.0
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS




PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

SAMPLER

ANALYTE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1.2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1.1-DICHLOROETHANE
1,2-DICHLOROETHANE
1.1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
DICHLOROMETHANE
1.,2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1.1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLOROETHANE
1.1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR - TRACE
ND - NOT DETECTED
NA - NOT ANALYZED

%*

- DUPLICATE ANALYS

MONITOR WELL GBR-13

GIANT

6/12/89

1600.0
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
620.0
ND
ND

ND
840.0
ND
ND

ND
ND

ND
2060.0

Is

GIANT GTANT
9/12/89 12/12/89
1700.0 710.0
ND ND

ND ND

ND ND

ND ND
ND ND

ND ND

ND ND

ND ND

ND ND

ND ND
ND ND

ND ND
ND ND

ND 4.9
57.0 7.4
ND ND
ND ND

ND 25.0
ND ND

ND ND
540.0 820.0
ND 1.3
ND ND

ND ND
200.0 130.0
ND 0.9
ND ND
13.0 4.0
ND ND

ND ND
1900.0 3100.0



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

MONITOR WELL GBR-13

SAMPLER GIANT GIANT GIANT GIANT GIANT
ANALYTE 9/10/87 10/7/87 11/11/87 12/7/88 3/16/89
BENZENE 2470.0 1130.0 4500.0 390.0 309.0
BROMODICHLOROMETHANE ND ND ND ND ND
BROMOFORM ND ND ND ND ND
BROMOMETHANE ND ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND
CHLOROETHANE ND ND ND ND ND
CHLOROFORM ND ND i7.0 ND ND
CHLOROMETHANE ND ND ND ND ND
DIBROMOCHLOROMETHANE ND ND ND ND ND
1,2-DICHLOROBENZENE ND ND ND ND ND
1.3-DICHLOROBENZENE ND ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND ND ND
1,1-DICHLOROETHANE 58.9 60.0 ND 5.2 4.3
1,2-DICHLOROETHANE 41.8 34.0 35.0 9.0 4.4
1,1-DICHLOROETHENE ND ND ND ND ND
C15-1,2-DICHLOROETHENE ND ND ND ND ND
TRANS-1,2-DICHLOROETHENE 44,7 55.0 29.0 14.0 ND
DICHLOROMETHANE ND ND ND ND ND
1,2-DICHLOROPROPANE ND ND ND ND ND
ETHYLBENZENE 797.0 495.0 1700.0 330.0 166.0
METHYLENE CHLORIDE ND ND ND 1.6 30.8
1.1,2,2-TETRACHLOROETHANE ND ND ND ND ND
TETRACHLOROETHENE ND ND ND ND ND
TOLUENE 1240.0 288.0 3000.0 78.0 24.3
1,1,1-TRICHLOROETHANE 11.7 ND ND 1.8 ND
1,1,2-TRICHLOROETHANE ND ND ND ND ND
TRICHLOROETHENE ND 15.0 ND 4.8 3.6
TRICHLOROFLUOROMETHANE ND ND ND 0.6 ND
VINYL CHLORIDE ND ND ND ND ND
TOTAL XYLENES 3790.0 1715.0 5200.0 1530.0 132.9
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

- DUPLICATE ANALYSIS




PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER,

GIANT BLOOMFIELD REFINERY

SAMPLER
ANALYTE

BENZENE
BROMODTCHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1.2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODTIFLUOROMETHANE
1,1-DICHLOROETHANE
1.2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS~-1,2-DICHLOROETHENE
TRANS-~1,2-DICHLOROETHENE
TOTAL 1,2 DICHLOROETHENE
DICHLOROMETHANE
1,2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1.1,1-TRICHLOROETHANE
1,1,2~-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYS

GIANT

4/15/85

0.042
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
0.011
NA
NA
NA
0.025
NA
NA
NA
NA
NA
0.099

1S

MONITOR WELL GBR-13

GIANT 0CD
5/9/86 6/5/86
129.0 1300.0
NA ND
NA ND
NA ND
NA ND
NA ND
NA ND
NA ND
NA ND
NA ND
NA ND
NA ND
NA ND
NA ND
NA 25.0
NA 58.0
NA ND
NA ND
NA ND
10.0
NA 25.0
NA ND
3.0 130.0
NA ND
NA ND
NA TR
32.0 12.0
NA 23.0
NA ND
NA TR
NA ND
NA ND
105.0 731.0

ocp EID
11/20/86 8/5/87
2900.0 1050.0
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
44.0 TR
32.0 TR
ND ND
23.0 25.0
ND ND
ND ND
ND ND
520.0 275
ND ND
ND ND
19.0 ND
1800.0 390.0
16.0 TR
ND ND
12.0 TR
ND ND
ND ND
2870.0 1125.0



PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

SAMPLER
ANALYTE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1.1-DICHLOROETHANE

1, 2-DICHLOROETHANE
1,1-DICHLOROETHENE
CI1S-1,2-DICHLOROETHENE
TRANS~1,2~-DICHLOROETHENE
DICHLOROMETHANE

1, 2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED
- DUPLICATE ANALYS

GIANT

6/14/89

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.4
ND
ND
ND
ND
ND

15

MONITOR WELL GBR-17

GIANT GIANT GIANT
9/13/89 12/12/89 4/3/90
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
0.89 ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
0.21 0.13 0.37
ND ND ND
0.96 1.0 1.7
ND ND ND
ND ND ND
3.0 ND ND
ND ND ND
ND ND ND




PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-17

SAMPLER GIANT EID GIANT GIANT
ANALYTE 8/24/88 8/24/88 9/1/88 12/7/89
BENZENE ND ND ND ND
BROMODICHLOROMETHANE ND ND ND ND
BROMOFORM ND ND ND ND
BROMOMETHANE ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND
CHLOROBENZENE ND ND ND ND
CHLOROETHANE ND ND ND ND
CHLOROFORM ND TR ND ND
CHLOROMETHANE ND ND ND ND
DIBROMOCHLOROMETHANE ND ND ND ND
1,2-DICHLOROBENZENE ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND ND
1,1-DICHLOROETHANE ND TR ND 0.8
1,2-DICHLOROETHANE ND ND ND ND
1.1~-DICHLOROETHENE ND ND ND ND
CIS-1,2-DICHLOROETHENE ND ND ND ND
TRANS-1,2-DICHLOROETHENE ND ND ND ND
DICHLOROMETHANE ND TR ND ND
1,2-DICHLOROPROPANE ND ND ND ND
ETHYLBENZENE ND ND ND ND
METHYLENE CHLORIDE ND ND ND ND
1.1,2,2-TETRACHLOROETHANE ND ND ND ND
TETRACHLOROETHENE ND TR ND 0.7
TOLUENE ND ND ND ND
1,1,1-TRICHLOROETHANE 2.4 1.2 2.4 2.0
1,1,2-TRICHLOROETHANE ND ND ND ND
TRICHLOROETHENE ND TR TR ND
TRICHLOROFL.UOROMETHANE ND ND ND 0.6
VINYL CHLORIDE ND ND ND ND
TOTAL XYLENES ND ND ND ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

GIANT

3/14/89

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.8
ND
ND
ND
0.85
ND
ND
ND
ND
ND




PURGEABLE. VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-17

SAMPLER GIANT GIANT GIANT
ANALYTE 10/7/87 11/12/87 4/20/88
BENZENE ND ND ND
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND 1.3 ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
1,2-DICHLOROBENZENE ND ND ND
1,3-DICHLORORENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
1.1-DICHLOROETHANE 3.3 4.0 ND
1,2-DICHLOROETHANE ND ND ND
1,1-DICHLOROETHENE ND ND ND
C1s-1,2-DICHLOROETHENE ND ND ND
TRANS-1, 2-DICHLOROETHENE 1.2 0.9 ND
DICHLOROMETHANE ND ND ND
1.2-DICHLOROPROPANE ND ND ND
ETHYLBENZENE ND ND ND
METHYLENE CHLORIDE ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND
TETRACHLOROETHENE 0.4 0.6 ND
TOLUENE ND ND ND
1,1,1-TRICHLOROETHANE 4.0 2.1 b4
1,1,2-TRICHLOROETHANE ND ND ND
TRICHLOROETHENE 0.4 0.5 ND
TRICHLOROFLUOROMETHANE ND ND ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES ND ND ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

- DUPLICATE ANALYSIS

EID GIANT
4£]20/88 6/2/88
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
TR ND
ND ND
TR ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
TR ND
ND ND
2.4 3.1
ND ND
TR ND
TR ND
ND ND
ND ND




PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-17

SAMPLER GIANT 0CD GIANT 0CD EID
ANALYTE 5/29/86 6/5/86 7/15/86 11/21/86 8/5/87
BENZENE ND ND ND TR ND
BROMODICHLOROMETHANE NA ND ND ND ND
BROMOFORM NA ND ND ND ND
BROMOMETHANE NA ND ND ND ND
CARBON TETRACHLORIDE NA ND ND ND ND
CHLOROBENZENE NA ND ND ND ND
CHLOROETHANE NA ND ND ND ND
CHLOROFORM NA ND ND ND ND
CHLOROMETHANE NA ND ND ND ND
DIBROMOCHLOROMETHANE NA ND ND ND ND
1,2-DICHLOROBENZENE NA ND ND ND ND
1,3-DICHLOROBENZENE NA ND ND ND ND
1,4-DICHLOROBENZENE NA ND ND ND ND
DICHLORODIFLUOROMETHANE NA ND ND ND ND
1,1-DICHLOROETHANE NA 20.0 ND 6.0 TR
1,2-DICHLOROETHANE NA ND ND ND ND
1,1-DICHLOROETHENE NA ND ND ND ND
CIs-1,2-DICHLOROETHENE NA ND ND ND ND
TRANS~1,2-DICHLOROETHENE NA ND ND ND ND
DICHLOROMETHANE NA 15.0 ND TR ND
1.2-DICHLOROPROPANE NA ND ND ND ND
ETHYLBENZENE ND ND ND ND ND
METHYLENE CHLORIDE NA ND ND ND ND
1,1,2,2-TETRACHLOROETHANE NA ND ND ND ND
TETRACHLOROETHENE NA 1.0 ND TR TR
TOLUENE ND ND ND ND ND
1,1,1-TRICHLOROETHANE NA 14.0 ND 7.0 4.0
1,1,2-TRICHLOROETHANE NA ND ND ND ND
TRICHLOROETHENE NA 1.0 ND TR TR
TRICHLOROFLUOROMETHANE NA ND ND ND ND
VINYL CHLORIDE NA ND ND ND ND
TOTAL XYLENES ND ND ND ND ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS




PURGEABLE VOLATILE ORGANTC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFTIELD REFINERY

MONITOR WELL GBR-19

SAMPLER GIANT 0CD GIANT
ANALYTE 10/17/86 11/21/86 4/20/88
BENZENE 0.112 200.0 26.0
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
1.2-DICHLOROBENZENE ND TR ND
1,3-DICHLOROBENZENE ND ND ND
1.4-DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
1,1-DICHLOROETHANE 12.0 4.0 5.9
1,2-DICHLOROETHANE 5.9 10.0 5.0
1.1-DICHLORCETHENE ND ND ND
CIs-1,2-DICHLOROETHENE ND 4.0 ND
TRANS-1,2-DICHLOROETHENE 14.0 ND 35.0
TOTAL 1,2-DICHLOROETHENE

DICHLOROMETHANE ND ND ND
1,2-DICHLOROPROPANE ND ND ND
ETHYLBENZENE 0.111 270.0 17.0
METHYLENE CHLORIDE ND ND ND
1,1,2,2-TETRACHLORCETHANE ND ND ND
TETRACHLOROETHENE ND TR 1.0
TOLUENE 0.105 18.0 3.3
1,1,1-TRICHLOROETHANE ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND
TRICHLOROETHENE 9.3 11.0 7.2
TRICHLOROFLUOROMETHANE ND ND ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES 0.306 274.0 120.0
R - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

GIANT EID
8/25/88 8/25/88
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
6.0 ND
ND ND
ND ND
ND ND
ND ND
33.0 ND
ND ND
ND ND
ND ND
ND ND
ND ND
8.0 ND
ND ND
ND ND
ND ND
5.0 ND
ND ND
ND ND
ND ND



PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

SAMPLER GIANT
ANALYTE 5/9/86
BENZENE ND
BROMODICHLOROMETHANE NA
BROMOFORM NA
BROMOMETHANE NA
CARBON TETRACHLORIDE NA
CHLOROBENZENE NA
CHLOROETHANE NA
CHLOROFORM NA
CHLOROMETHANE NA
DIBROMOCHLOROMETHANE NA
1,2~-DICHLOROBENZENE NA
1,3-DICHLOROBENZENE NA
1,4-DICHLOROBENZENE NA
DICHLORODIFLUOROMETHANE NA
1,1-DICHLOROETHANE NA
1,2~-DICHLOROETHANE NA
1.1~-DICHLOROETHENE NA
CIS-1,2-DICHLOROETHENE NA
TRANS-1,2~DICHLOROETHENE NA
DICHLOROMETHANE NA
1,2~DICHLOROPROPANE NA
ETHYLBENZENE ND
METHYLENE CHLORIDE NA
1.1,2.2-TETRACHLOROETHANE NA
TETRACHLOROCETHENE NA
TOLUENE ND
1,1,1-TRICHLOROETHANE NA
1,1,2-TRICHLOROETHANE NA
TRICHLOROETHENE NA
TRICHLOROFLUOROMETHANE NA
VINYL CHLORIDE NA
TOTAL XYLENES ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

o= DUPLICATE ANALYSIS

MONITOR WELL GBR-20

0CD 0CD
6/5/86 11/20/86
4.0 41.0
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
TR ND
ND ND
ND ND
ND TR
ND ND
ND ND
ND ND
ND TR
ND ND
ND ND
ND 50.0




PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

SAMPLER

ANALYTE

BENZENE
BROMODICHLOROETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2~DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
€15~-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
DICHLOROMETHANE
1,2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROCETHANE
TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR - TRACE

ND - NOT DETECTED

NA ~ NOT ANALYZED

* - DUPLICATE ANALYS

MONITOR WELL GBR-245

GIANT 0CD OCD
5/9/86 6/5/86 11/21/86
1154.0 680.0 580.0
NA TR 11.0
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA TR 60.0
NA ND ND
NA ND ND
NA ND ND
NA ND ND
NA ND ND
147.0 140.0 300.0
NA ND ND
NA ND ND
NA TR ND
803.0 690.0 200.0
NA ND ND
NA ND ND
NA TR ND
NA ND ND
NA ND ND
1020.0 890.0 495.0
Is



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

MONITOR WELL GBR-24D

SAMPLER GIANT GIANT GIANT
ANALYTE 9/13/89 12/13/89 413190
BENZENE 12.0 21.0 31.0
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE 0.47 ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND Nb ND
1,2-DICHLOROBENZENE ND 0.6 ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
1,1-DICHLOROCETHANE ND ND ND
1,2-DICHLOROETHANE 18.0 18.0 16.0
1,1-DICHLOROETHENE ND ND ND
CISs-1,2-DICHLOROETHENE ND ND ND
TRANS-1, 2-DICHLOROETHENE ND ND ND
DICHLOROMETHANE ND ND ND
1.2~-DICHLOROPROPANE ND ND ND
ETHYLBENZENE 18.0 27.0 13.0
METHYLENE CHLORIDE 0.5 ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND
TETRACHLOROETHENE ND ND 0.21
TOLUENE 2.8 ND 2.3
1,1,1-TRICHLOROETHANE ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND
TRICHLOROETHENE ND ND ND
TRICHLOROFLUORCMETHANE 2.5 ND ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES 19.0 6.9 6.7
TR - TRACE

ND - NOT DETECTED

NA -~ NOT ANALYZED

%

- DUPLICATE ANALYSIS




PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-24D

SAMPLER GIANT 0CDh GIANT
ANALYTE 8/25/88 8/25/88 12/7/88
BENZENE 39.1 27 28.0
BROMODICHLORCMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
1,2-DICHLOROBENZENE 1.1 ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4~DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
1,1-DICHLOROETHANE ND ND ND
1,2-DICHLOROETHANE 25.7 6.0 21.0
1.1-DICHLOROETHENE ND ND ND
CIs-1,2-DICHLOROETHENE ND ND ND
TRANS-1,2-DICHLOROETHENE ND ND ND
DICHLOROMETHANE ND ND ND
1, 2-DICHLOROPROPANE ND ND ND
ETHYLBENZENE 87.3 55.0 45.0
METHYLENE CHLORIDE ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND
TETRACHLOROETHENE 0.6 ND ND
TOLUENE 6.5 TR 4.8
1,1,1-TRICHLOROETHANE ND ND ND
1.1, 2-TRICHLOROETHANE ND ND ND
TRICHLOROETHENE ND ND ND
TRICHLOROFLUOROMETHANE ND ND ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES 30.4 10.0 25.0
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

GIANT GIANT
3/14/89 6/13/89
28.7 19.4
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
6.8 13.1
ND ND
ND ND
ND ND
ND ND
ND ND
58.9 34.0
ND 4.3
ND ND
ND ND
8.9 6.9
ND ND
ND ND
ND ND
ND ND
ND ND
18.9 10.6




PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-24D

SAMPLER OCDb GIANT GIANT GIANT
ANALYTE 11/21/86 9/10/87 10/7/87 11/16/87
BENZENE 230.0 100.0 100.0 1200.0
BROMODICHLOROMETHANE ND ND ND ND
BROMOFORM ND ND ND ND
BROMOMETHANE ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND
CHLOROBENZENE ND ND ND ND
CHLOROETHANE ND ND ND ND
CHLOROFORM ND ND ND 23.0
CHLORCMETHANE ND ND ND ND
DIBROMOCHL.OROMETHANE ND ND ND ND
1.2-DICHLOROBENZENE TR 1.9 ND ND
1,3-DICHLOROBENZENE ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND ND
1,1-DICHLOROETHANE ND ND ND ND
1,2-DICHLOROETHANE 69.0 44,7 35.0 34.0
1,1-DICHLOROETHENE ND ND ND ND
CI1S-1,2-DICHLOROETHENE ND ND ND ND
TRANS-1,2-DICHLOROETHENE ND ND ND ND
DICHLOROMETHANE ND ND ND ND
1.2-DICHLOROCPROPANE Nb ND ND ND
ETHYLBENZENE 180.0 211.0 181.0 1100.0
METHYLENE CHLORIDE ND ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND ND
TETRACHLOROETHENE TR 1.1 ND 2.9
TOLUENE 5.0 47.7 35.0 22.0
1.1,1-TRICHLOROETHANE ND ND ND ND
1,1,2~-TRICHLOROETHANE ND ND ND ND
TRICHLOROETHENE ND ND ND 2.0
TRICHLOROFLUOROMETHANE ND ND ND ND
VINYL CHLORIDE ND ND ND ND
TOTAL XYLENES 147.0 246.1 165.0 55.0
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

GIANT
6/2/88

63.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.3
ND
ND
ND
55.0
ND
ND
ND
ND
ND
73.0
ND
ND
0.69
11.0
ND
ND
ND
ND
ND
40.0



PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

SAMPLER

ANALYTE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM

BEOMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1.2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLOROCDIFLUOROMETHANE
1.1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CI5-1, 2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
DICHLOROMETHANE
1.2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1,1~-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR - TRACE

ND - NOT DETECTED

NA - NGT ANALYZED
- DUPLICATE ANALYS

GIANT

412/90

280.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
14.0
ND
ND
ND
98.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
33.0

15

MONITOR WELL GBR-29




ANALYTE

PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

SAMPLER

BENZENE
BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1.4-DICHLOROBENZENE
DICHLORCDIFLUOROMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1.2~DICHLOROETHENE
TRANS-1.2-DICHLOROETHENE
TOTAL 1,2 DICHLOROETHENE
DICHLOROMETHANE
1,2-DICHLORCPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE

MONITOR WELL GBR-29

GIANT

5/30/86

388.0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

1,1,2,2-TETRACHLOROETHANE NA
TETRACHLOROETHENE NA
TOLUENE 643.0
1.1,1~-TRICHLOROETHANE NA
1.1,2-TRICHLOROETHANE NA
TRICHLOROETHENE NA
TRICHLOROFLUOROMETHANE NA
VINYL CHLORIDE NA
TOTAL XYLENES 2000.0
TR -~ TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

GIANT

6/5/86

3818.0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
3338.0
NA
NA
NA
NA
NA
5210.0

0CD 0CD
6/5/86 11/20/86
2600.0 240.0
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
30.0 34.0
36.0 28.0
ND ND
ND 14.0
ND ND
30.0
ND TR
ND ND
600.0 98.0
ND ND
ND ND
ND ND
3000.0 72.0
TR 8.0
ND ND
TR 12.0
ND ND
ND ND
2870.0 1390.0

0OCD

6/8/88

3500.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND

ND
800.0
ND

ND

ND
320.0
ND

ND

ND

ND

ND
1880.0



PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-30

SAMPLER GIANT GIANT GIANT
ANALYTE 6/13/89 9/13/89 12/13/89
BENZENE ND 0.96 1.1
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE ND 2.7 ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
1,2-DICHLOROBENZENE ND 35.0 ND
1,3-DICHLOROBENZENE ND 17.0 ND
1, 4~DICHLOROBENZENE ND 40.0 ND
DICHLORODIFLUOROMETHANE ND ND ND
1,1~DICHLOROETHANE ND 0.88 ND
1,2-DICHLOROETHANE ND 9.6 0.94
1,1-DICHLOROETHENE ND ND ND
C15-1,2-DICHLOROETHENE ND ND ND
TRANS-1,2-DICHLOROETHENE ND ND ND
DICHLOROMETHANE ND ND ND
1, 2-DICHLOROPROPANE ND ND ND
ETHYLBENZENE ND 11.0 ND
METHYLENE CHLORIDE ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND
TETRACHLOROETHENE ND ND ND
TOLUENE ND 4.3 0.28
1,1,1-TRICHLOROETHANE ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND
TRICHLOROETHENE ND ND ND
TRICHLOROFLUOROMETHANE ND 0.91 ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES 4.3 44,0 1.3
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

GIANT

413790

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
2.0
ND
ND
ND
3.1
ND
ND
ND
ND
ND
ND



PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-30

TR - TRACE
ND - NOT DETECTED
NA - NOT ANALYZED

*

- DUPLICATE ANALYSIS

SAMPLER GIANT oCDh GIANT
ANALYTE 10/17/86 11/12/86 6/2/88
BENZENE ND ND ND
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
1,2-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
1,1-DICHLOROETHANE ND ND 0.98
1,2-DICHLOROETHANE ND ND ND
1,1-DICHLOROETHENE ND ND ND
CIS-1,2-DICHLOROETHENE ND ND ND
TRANS-1.2-DICHLOROETHENE ND ND 1.0
DICHLOROMETHANE ND ND ND
1, 2~-DICHLOROPROPANE ND ND ND
ETHYLBENZENE ND ND ND
METHYLENE CHLORIDE ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND
TETRACHLOROETHENE ND TR 0.61
TOLUENE ND ND ND
1,1,1-TRICHLOROETHANE ND ND ND
1,1,2-TRICHLOROETHANE ND ND ND
TRICHLOROETHENE ND TR 0.52
TRICHLOROFLUOROMETHANE ND ND ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES ND 89.0 20.0

GIANT GIANT
12/7/88 3/14/89
ND 1.9
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
0.5 0.08
1.2 0.1
ND ND
ND ND
ND ND
ND ND
ND ND
2.4 3.5
ND 1.0
ND ND
ND ND
ND 5.3
ND ND
ND ND
ND ND
0.6 ND
ND ND
13.6 11.6



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

MONITOR WELL GBR-31

SAMPLER GIANT GIANT GIANT
ANALYTE 9/13/89 12/13/89 41489
BENZENE 0.38 ND 0.98
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
1.2-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
DICHLORCDIFLUOROMETHANE ND ND ND
1,1-DICHLOROETHANE 2.8 3.4 ND
1,2-DICHLOROETHANE 1.8 2.0 1.0
1,1-DICHLOROETHENE ND ND ND
CIS-1,2-DICHLOROETHENE ND ND 6.2
TRANS-1, 2-DICHLOROETHENE ND 44.0 ND
TOTAL 1,2~DICHLOROETHENE 23.0

DICHLOROMETHANE ND ND ND
1,2-DICHLOROPROPANE ND ND ND
ETHYLBENZENE ND ND ND
METHYLENE CHLORIDE 0.71 1.1 ND
1,1,2,2~-TETRACHLOROETHANE ND ND Nb
TETRACHLOROETHENE 4.7 12.0 0.64
TOLUENE ND ND ND
1,1,1-TRICHLOROETHANE 0.65 1.4 ND
1.1,2-TRICHLOROETHANE ND ND ND
TRICHLOROETHENE ND 7.9 0.86
TRICHLOROFLUOROMETHANE 3.6 ND ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES ND ND 6.0
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS



PURGEABLE VOLATILE ORGANIC CONCENTRATIONS (phbb)

TR - TRACE
ND
NA

%

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-31

NOT DETECTED
NOT ANALYZED
- DUPLICATE ANALYSIS

SAMPLER GIANT EID GIANT GIANT GIANT
ANALYTE 8/25/88 8/25/88 12/07/88 3/15/89 6/13/89
BENZENE ND ND ND 12.6 ND
BROMODICHLOROMETHANE ND ND ND ND ND
BROMOFORM ND ND ND ND ND
BROMOMETHANE ND ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND
CHLOROETHANE ND ND ND ND ND
CHLOROFORM ND ND ND ND 1.9
CHLOROMETHANE ND ND ND ND ND
DIBROMOCHLOROMETHANE ND ND ND ND ND
1,2-DICHLOROBENZENE ND ND ND ND ND

1 3-DICHLOROBENZENE ND ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND ND
DICHLORODIFLUQROMETHANE ND ND ND ND ND
1,1-DICHLOROETHANE ND ND 0.9 0.18 5.7
1,2-DICHLOROETHANE 1.8 0.6 0.8 0.84 ND
1,1-DICHLOROETHENE ND ND ND ND ND
€IS-1,2-DICHLOROETHENE ND ND ND ND ND
TRANS-1, 2-DICHLOROETHENE ND ND 4.5 ND ND
DICHLOROMETHANE ND ND ND ND ND
1.2-DICHLOROPROPANE ND ND ND ND ND
ETHYLBENZENE ND ND ND 16.3 ND
METHYLENE CHLORIDE ND ND 0.3 3.2 ND
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND
TETRACHLOROETHENE 0.3 TR 3.9 0.17 17.2
TOLUENE ND ND ND 3.3 ND
1,1,1-TRICHLOROETHANE ND ND 0.7 ND 1.6
1,1, 2-TRICHLOROETHANE ND ND 1.1 ND ND
TRICHLOROETHENE ND ND ND ND 10.8
TRICHLOROFLUOROMETHANE ND ND ND ND ND
VINYL CHLORIDE ND ND ND ND ND
TOTAL XYLENES ND ND ND 18.3 ND



PURGEABLE VOLATILE ORGANIG CONCENTRATIONS (pbb)

IN GROUND WATER, GIANT BLOOMFIELD REFINERY

MONITOR WELL GBR-31

TR ~ TRACE
ND ~ NOT DETECTED
NA -~ NOT ANALYZED

DUPLICATE ANALYSIS

SAMPLER GIANT OCD GIANT EID
ANALYTE 10/17/86 11/21/86 4/20/88 4/20/88
BENZENE 0.004 ND ND ND
BROMODICHLOROETHANE ND TR ND ND
BROMOFORM ND ND ND ND
BROMOMETHANE ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND
CHLOROBENZENE ND ND ND ND
CHLOROETHANE ND ND ND ND
CHLOROFORM ND ND ND TR
CHLOROMETHANE ND ND ND ND
DIBROMOCHLOROMETHANE ND ND 0.76 ND
1,2~-DICHLOROBENZENE ND ND ND ND
1,3-DICHLOROBENZENE ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND ND
1,1-DICHLOROETHANE 11.0 22.0 4.8 3.5
1,2-DICHLOROETHANE ND TR ND ND
1,1~-DICHLOROETHENE ND ND ND ND
CIS-1,2~DICHLOROETHENE ND 23.0 ND 29.0
TRANS~1,2-DICHLOROETHENE 21.0 ND 58.0 ND
DICHLOROMETHANE ND TR ND ND
1, 2~DICHLOROPROPANE ND TR ND ND
ETHYLBENZENE ND ND ND ND
METHYLENE CHLORIDE 7.0 ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND ND
TETRACHLOROETHENE 11.0 16.0 ND 8.3
TOLUENE 0.006 ND ND ND
1,1, 1-TRICHLOROETHANE 7.3 12.0 2.9 0.8
1,1,2-TRICHLOROETHANE ND ND ND ND
TRICHLOROETHENE ND 12.0 7.3 5.4
TRICHLOROFLUOROMETHANE ND ND ND 0.7
VINYL CHLORIDE ND ND ND ND
TOTAL XYLENES 0.014 ND ND ND

GIANT
6/2/88

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
4.6
ND
ND
ND
53.0
ND
ND
ND
ND
ND
5.0
ND
1.8
ND
7.6
ND
ND
ND



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

MONITOR WELL GBR-32

SAMPLER GIANT GIANT 0CD
ANALYTE 12/11/89 12/18/89 4/9/90
BENZENE 96.0 ND ND
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
1.,2-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
DICHLORCDIFLUOROMETHANE ND ND ND
1,1-DICHLOROCETHANE 3.0 ND 1.5
1, 2~-DICHLOROETHANE ND ND ND
1,1-DICHLOROETHENE ND ND ND
CIS-1,2-DICHLOROETHENE ND ND 88.3
TRANS-1.,2-DICHLOROETHENE 140.0 160.0 ND
DICHLOROCMETHANE ND ND ND
1,2-DICHLOROPROPANE ND ND ND
ETHYLBENZENE ND ND ND
METHYLENE CHLORIDE 1.2 1.1 ND
1,1,2,2-TETRACHLOROETHANE ND ND ND
TETRACHLOROETHENE 17.0 22.0 15.0
TOLUENE ND ND ND
1,1,1-TRICHLOROETHANE 1.3 1.5 ND
1,1,2-TRICHLOROETHANE ND ND ND
TRICHLOROETHENE 10.0 12.0 10.9
TRICHLOROFLUGROMETHANE Nb i.1 ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES ND ND ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

- DUPLICATE ANALYSIS



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

MONITOR WELL GBR-32

SAMPLER GIANT EID GIANT GIANT GIANT
ANALYTE 8/24/88 8/24/88 11/8/88 3/14/89 6/23/89
BENZENE ND ND ND 0.81 ND
BROMODICHLOROMETHANE ND ND ND ND ND
BROMOFORM ND ND ND ND ND
BROMOMETHANE ND ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND
CHLOROETHANE ND ND ND ND ND
CHLOROFORM ND 3.9 8.2 0.4 3.0
CHLOROMETHANE ND ND ND ND ND
DIBROMOCHLOROMETHANE ND ND ND ND ND
1,2-DICHLOROBENZENE ND ND ND ND ND
1.3-DICHLOROBENZENE ND ND ND ND ND
1,4-DICHLOROBENZENE ND ND ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND ND ND
1,1-DICHLOROETHANE 6.0 3.6 5.8 3.1 3.9
1,2-DICHLOROETHANE ND ND ND ND ND
1.1-DICHLOROETHENE ND ND ND ND ND
CI1S5-1,2-DICHLOROETHENE ND 97.0 ND ND ND
TRANS-1, 2-DICHLOROETHENE ND ND 120.0 ND ND
TOTAL 1,2-DICHLOROETHENE 100

DICHLOROMETHANE ND TR ND ND ND
1,2-DICHLOROPROPANE ND ND ND ND ND
ETHYLBENZENE ND ND ND ND ND
METHYLENE CHLORIDE ND ND ND 10.8 ND
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND
TETRACHLOROETHENE 9.0 24.0 20.0 11.7 17.3
TOLUENE ND ND ND 1.1 ND
1,1,1-TRICHLOROETHANE ND 4.5 6.6 0.78 1.5
1,1,2~-TRICHLOROETHANE ND ND ND ND ND
TRICHLOROETHENE 8.0 16.0 13.0 8.1 12.2
TRICHLOROFLUOROMETHANE ND 0.8 ND ND ND
VINYL CHLORIDE ND ND ND ND ND
TOTAL XYLENES ND ND ND ND ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS




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

MONITOR WELL GBR-32

SAMPLER ETID GIANT GIANT GIANT EID
ANALYTE 8/5/87 10/7/87 11/12/87 4{20/88 4/20/88
BENZENE ND ND ND ND ND
BROMODTICHLOROMETHANE ND ND ND ND ND
BROMOFORM ND ND ND ND ND
BROMOMETHANE ND ND ND ND ND
CARBON TETRACHLORIDE ND ND ND ND ND
CHLOROBENZENE ND ND ND ND ND
CHLOROETHANE ND ND ND ND ND
CHLOROFORM ND ND 11.0 1.1 0.9
CHLOROMETHANE ND ND ND ND ND
DIBROMOCHLOROMETHANE ND ND ND ND ND
1,2-DICHLOROBENZENE ND ND ND ND NI
1,3-DICHLOROCBENZENE ND ND ND ND ND
1.,4-DICHLOROBENZENE ND ND ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND ND ND
1,1-DICHLOROCETHANE 3.0 10.4 10.7 5.7 8.5
1,2-DICHLOROETHANE ND ND ND ND ND
1,1-DICHLOROETHENE ND ND 106.0 ND ND
CIS5-1,2-DICHLOROETHENE 79.0 ND ND ND 88.0
TRANS-1., 2-DICHLOROETHENE ND 35.0 ND 160.0 ND
DICHLOROMETHANE ND ND ND ND ND
1,2-DICHLOROPROPANE ND 0.5 ND ND ND
ETHYLBENZENE ND ND ND ND NDb
METHYLENE CHLORIDE ND ND ND ND ND
1,1,2,2-TETRACHLOROETHANE ND ND ND ND ND
TETRACHLOROETHENE 19.0 16.6 15.3 17.0 18.0
TOLUENE ND ND ND ND ND
1,1,1-TRICHLOROETHANE 3.0 3.3 2.3 1.9 1.0
1,1,2~-TRICHLOROETHANE ND ND ND ND ND
TRICHLOROETHENE 17.0 13.4 11.4 16.0 ND
TRICHLOROFLUOROMETHANE ND ND ND ND 2.0
VINYL CHLORIDE ND ND ND ND ND
TOTAL XYLENES ND ND ND ND ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS




SAMPLER

ANALYTE 9

BENZENE
BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1, 2-DICHLOROETHENE
TOTAL 1,2-DICHLOROETHENE
DICHLOROMETHANE
1,2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1.,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE

1,1, 1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

® - DUPLICATE ANALYS

GIANT

/12/89

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.97
ND
ND
ND
2.5
ND
ND
7.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
17.0

15

MONITOR WELL GBR-33

GIANT GIANT
12/13/89 4/4[90
73.0 ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND 1.3
4.0 0.21
ND ND
ND 12.0
1.1 ND
ND ND
ND ND
120.0 ND
ND ND
ND ND
ND 2.5
ND ND
ND 0.24
ND ND
ND 1.1
ND ND
ND ND
170.0 ND




SAMPLER
ANALYTE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE

1, 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1,2-DICHLOROETHENE
DICHLOROMETHANE
1.2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1.1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR - TRACE
ND - NOT DETECTED
NA - NOT ANALYZED

MONITOR WELL GBR-33

GIANT GIANT GIANT GIANT GIANT
9/9/87 10/7/87 12/7/89 3/15/89 6/13/89
764.0 503.0 130.0 0.3 32.6
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
0.4 ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
1.1 ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
ND ND ND ND ND
1.0 ND 0.5 1.4 ND
22.8 ND 4.3 0.33 1.8
ND ND ND ND ND
ND ND ND ND ND
3.4 ND 1.7 ND ND
ND ND ND ND ND
ND ND ND ND ND
1120.0 370.0 80.0 ND 76.0
ND ND ND 5.8 ND
ND ND ND ND ND
0.4 ND 0.7 1.4 ND
188.0 136.0 9.9 ND 11.3
ND ND ND 0.32 ND
ND ND ND ND ND
0.4 37.0 0.5 1.1 ND
ND ND 0.8 ND ND
ND ND ND ND ND
1393.0 1332.0 152.0 ND 74.1

DUPLICATE ANALYSIS




ANALYTE

SAMPLER

BENZENE
BROMODICHLOROMETHANE
BROMOFORM

BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE

1, 2-DICHLOROETHANE
1,1-DICHLOROETHENE
CIS-1,2-DICHLOROETHENE
TRANS-1,2-DICHLOROETHENE
DICHLOROMETHANE
1,2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR - TRACE
ND - NOT DETECTED
NA - NOT ANALYZED

OCD

6/8/88

15.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
9.6
3.5
ND
80.0
ND
6.3
ND
TR
ND
ND
17.0
ND
10.0
ND
16.0
ND
ND
12.5

- DUPLICATE ANALYSIS

MONITOR WELL GBR-36




SAMPLER
ANALYTE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE

CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1,2-DICHLOROBENZENE
1,3-DICHLOROBENZENE

1, 4~DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1,1-DICHLOROETHANE

1, 2-DICHLOROETHANE

1, 1-DICHLOROETHENE
CIS5-1,2~-DICHLOROETHENE
TRANS-1,2-DICHLOROETHENE
DICHLOROMETHANE
1,2-DICHLOROPROPANE
ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

TOTAL XYLENES

TR -~ TRACE

ND - NOT DETECTED

NA -~ NOT ANALYZED

* - DUPLICATE ANALYS

68.0

43.0

15

MONITOR WELL GBR-37




SAMPLER GIANT
ANALYTE 9/7/89
BENZENE 950.0
BROMODICHLOROMETHANE ND
BROMOFORM ND
BROMOMETHANE ND
CARBON TETRACHLORIDE ND
CHLOROBENZENE ND
CHLOROETHANE ND
CHLOROFORM ND
CHLOROMETHANE ND
DIBROMOCHLOROMETHANE ND
1,2-DICHLOROBENZENE ND
1.3-DICHLOROBENZENE ND
1,4-DICHLOROBENZENE ND
DICHLORODIFLUOROMETHANE ND
1,1-DICHLOROETHANE ND
1,2~DICHLOROETHANE ND
1,1-DICHLOROETHENE Nb
€1S-1,2-DICHLOROCETHENE ND
TRANS-1,2-DICHLOROETHENE ND
TOTAL 1,2-DICHLOROETHENE 28.0
DICHLOROMETHANE ND
1,2-DICHLOROPROPANE ND
ETHYLBENZENE 200.0
METHYLENE CHLORIDE ND
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE ND
TOLUENE ND
1.1,1-TRICHLOROETHANE 71.0
1,1,2-TRICHLOROETHANE ND
TRICHLOROETHENE ND
TRICHLOROFLUORCMETHANE ND
VINYL CHLORIDE ND
TOTAL XYLENES 200.0
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

- DUPLICATE ANALYSIS

MONITOR WELL GBR-43

GIANT
4{2/89

440.0
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
21.0
ND

ND
ND
65.0
ND
ND
ND
ND
ND
ND
8.6
ND
ND
ND



MONITOR WELL GBR-44

SAMPLER 0CD GIANT GIANT
ANALYTE 6/8/88 917189 6/13/89
BENZENE 10.0 10.8 16.0
BROMODICHLOROMETHANE ND ND ND
BROMOFORM ND ND ND
BROMOMETHANE ND ND ND
CARBON TETRACHLORIDE ND ND ND
CHLOROBENZENE ND ND ND
CHLOROETHANE ND ND ND
CHLOROFORM ND ND ND
CHLOROMETHANE ND ND ND
DIBROMOCHLOROMETHANE ND ND ND
1,2-DICHLOROBENZENE ND ND ND
1,3-DICHLOROBENZENE ND ND ND
1,4-DICHLOROBENZENE ND ND ND
DICHLORODIFLUOROMETHANE ND ND ND
1,1-DICHLOROETHANE 5.5 1.4 2.1
1,2-DTICHLOROETHANE 2.4 3.5 7.9
1,1-DICHLOROETHENE ND ND ND
CIS-1,2-DICHLOROETHENE 20.0 ND ND
TRANS-1,2-DICHLOROETHENE ND ND ND
TOTAL 1,2-DICHLOROETHENE ND 0.48 ND
DICHLOROMETHANE 4.0 ND ND
1.2-DICHLOROPROPANE ND ND ND
ETHYLBENZENE ND 16.0 ND
METHYLENE CHLORIDE ND 1.1 1.1
1,1,2,2-TETRACHLOROETHANE ND ND ND
TETRACHLOROETHENE 6.7 ND ND
TOLUENE 0.7 ND 0.65
1,1, 1-TRICHLOROETHANE 5.5 0.97 2.7
1.1,2-TRICHLOROETHANE ND ND 1.6
TRICHLOROETHENE 3.6 0.77 2.3
TRICHLOROFLUOROMETHANE ND ND ND
VINYL CHLORIDE ND ND ND
TOTAL XYLENES ND 15.0 3.4

TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS



TR - TRACE
ND - NOT DETECTED
NA - NOT ANALYZED

SAMPLER GIANT
ANALYTE 3/14/88
BENZENE ND
BROMODICHLOROMETHANE ND
BROMOFORM ND
BROMOMETHANE ND
CARBON TETRACHLORIDE ND
CHLOROBENZENE ND
CHLOROETHANE ND
CHLOROFORM ND
CHLOROMETHANE ND
DIBROMOCHLOROMETHANE ND
1.2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1,4-DICHLOROBENZENE ND
DICHLORODIFLUOROMETHANE ND
1,1~-DICHLOROETHANE ND
1, 2-DICHLOROETHANE ND
1,1-DICHLOROETHENE ND
CIS-1,2-DICHLOROETHENE ND
TRANS-1,2-DICHLOROETHENE ND
DICHLOROMETHANE ND
1,2-DICHLOROPROPANE ND
ETHYLBENZENE ND
METHYLENE CHILORIDE 3.1
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLORCETHENE ND
TCLUENE ND
1,1,1-TRICHLOROETHANE ND
1,1,2-TRICHLOROETHANE ND
TKICHLOROETHENE ND
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND
TOTAL XYLENES ND

MONITOR WELL GBR-47

GIANT GIANT
3/15/89 6/13/89
ND 17.7
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND 1.0
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
0.81 ND
0.45 9.3
ND ND
ND ND
ND ND
ND ND
ND ND
ND 15.5
0.5 4.0
ND ND
2.0 ND
0.26 22.5
0.24 ND
ND ND
1.2 Nb
ND ND
ND ND
ND 56.0



TR - TRACE
ND ~ NOT DETECTED
NA - NOT ANALYZED

*

SAMPLER GIANT
ANALYTE 11/8/88
BENZENE ND
BROMODICHLOROMETHANE ND
BROMOFORM ND
BROMOMETHANE ND
CARBON TETRACHLORIDE ND
CHLOROBENZENE ND
CHLOROETHANE ND
CHLOROFORM ND
CHLOROMETHANE ND
DIBROMOCHLOROMETHANE ND
1, 2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1, 4-DICHLOROBENZENE ND
DICHLORODIFLUOROMETHANE ND
1,1-DICHLOROETHANE 180
1, 2-DICHLOROCETHANE ND
1,1-DICHLOROETHENE ND
CIS-1,2~-DICHLOROETHENE ND
TRANS-1, 2-DICHLOROETHENE  ND
DICHLOROMETHANE ND
1,2-DICHLOROPROPANE ND
ETHYLBENZENE ND
METHYLENE CHLORIDE 0.3
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE 31.
TOLUENE ND
1,1, 1-TRICHLOROETHANE ND
1,1,2-TRICHLOROETHANE ND
TRICHLOROETHENE 25.
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND
TOTAL XYLENES ND

- DUPLICATE ANALYSIS

MONITOR WELL GBR-48

GIANT GIANT=*
3/14/89 3/14/89
0.24 ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
0.5 0.5
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
3.0 3.3
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
0.6 1.1
ND ND
7.4 7.6
0.23 ND
0.69 0.73
ND ND
5.4 6.0
ND ND
ND ND
ND ND

GIANT

6/13/89

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
5.2
ND
ND
ND
ND
ND
ND
ND
ND
ND
26.1
ND
2.4
ND
14.7
ND
ND
ND

0CD
4/9/90

ND
ND
ND
ND
ND
ND
ND
7.5
ND
ND
ND
ND
ND
ND
ND
ND
ND
65.0
ND
ND
ND
ND
ND
ND
11.3
ND
ND
ND
20.8
ND
ND
ND




TR - TRACE
ND - NOT DETECTED
NA - NOT ANALYZED

SAMPLER GIANT
ANALYTE 11/8/88
BENZENE ND
BROMODICHLOROMETHANE ND
BROMOFORM ND
BROMOMETHANE ND
CARBON TETRACHLORIDE ND
CHLOROBENZENE ND
CHLOROETHANE ND
CHLOROFORM 6.9
CHLOROMETHANE ND
DIBROMOCHLOROMETHANE ND
1,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1,4~-DICHLOROBENZENE ND
DICHLORODIFLUOROMETHANE ND
1.,1-DICHLOROETHANE 6.8
1,2-DICHLOROETHANE ND
1,1-DICHLOROETHENE ND
CIS-1,2-DICHLOROETHENE ND
TRANS~1, 2-DICHLOROETHENE 88.0
DICHLOROMETHANE ND
1,2-DICHLOROPROPANE ND
ETHYLBENZENE ND
METHYLENE CHLORIDE ND
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE 15.0
TOLUENE ND
1,1,1-TRICHLOROETHANE 6.6
1,1,2~-TRICHLOROETHANE ND
TRICHLOROETHENE 11.0
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND
TOTAL XYLENES ND

MONITOR WELL GBR-49

GIANT GIANT GIANT 0Ch
3/14/89 6/14/89 12/11/89 4{9/90
0.63 ND 74.0 ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
1.0 ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
10. 4 ND 2.8 1.2
0.07 ND ND ND
ND ND ND ND
ND ND ND 86.7
0.3 ND 150 ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
2.5 ND ND ND
ND ND ND ND
25.3 4.2 25 11.9
ND ND ND ND
3.5 ND 1.0 ND
ND ND ND ND
24.9 2.7 14 7.2
ND ND ND ND
ND ND ND ND
0.28 ND ND ND



TR - TRACE
ND - NOT DETECTED
NA - NOT ANALYZED

SAMPLER GIANT
ANALYTE 11/8/88
BENZENE 0.8
BROMODICHLOROMETHANE ND
BROMOFORM ND
BROMOMETHANE ND
CARBON TETRACHLORIDE ND
CHLOROBENZENE ND
CHLOROETHANE ND
CHLOROFORM 0.2
CHLOROMETHANE ND
DIBROMOCHLOROMETHANE ND
1,2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1,4-DICHLOROBENZENE ND
DICHLORODIFLUOROMETHANE ND
1,1-DICHLOROETHANE 0.7
1, 2-DICHLOROETHANE ND
1,1-DICHLOROCETHENE ND
CIS-1,2-DICHLOROETHENE ND
TRANS-1,2-DICHLOROETHENE 0.3
DICHLOROMETHANE ND
1,2-DICHLOROPROPANE ND
ETHYLBENZENE ND
METHYLENE CHLORIDE 0.3
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE 0.7
TOLUENE ND
1,1,1-TRICHLOROETHANE 0.6
1,1,2~TRICHLOROETHANE ND
TRICHLOROETHENE 0.2
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND
TOTAL XYLENES ND

MONITOR WELL GBR-50

GIANT GIANT GIANT

3/14/89 6/13/89 12/11/89
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
0.1 ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND 0.27
ND ND ND
ND ND ND
ND ND ND
1.2 ND ND
0.19 ND ND
ND ND 1.2
ND ND ND
ND ND 0.26
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND 6.0 ND




SAMPLER GIANT
ANALYTE 11/8/88
BENZENE ND
BROMODICHLOROMETHANE ND
BROMOFORM ND
BROMOMETHANE ND
CARBON TETRACHLORIDE ND
CHLOROBENZENE ND
CHLOROETHANE ND
CHLOROFORM 0.5
CHLOROMETHANE ND
DIBROMOCHLOROMETHANE ND
1.2~-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1,4-DLCHLOROBENZENE ND
DICHLORODIFLUOROMETHANE ND
1,1-DICHLOROETHANE 0.6
1,2-DICHLOROETHANE ND
1,1-DICHLOROETHENE ND
CIS-1,2-DICHLOROETHENE ND
TRANS-1,2-DICHLOROETHENE 0.7
DICHLOROMETHANE ND
1,2-DICHLOROPROPANE ND
ETHYLBENZENE ND
METHYLENE CHLORIDE ND
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE 2.1
TOLUENE ND
1,1,1-TRICHLOROETHANE 1.0
1,1, 2-TRICHLOROETHANE ND
TRICHLOROETHENE ND
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND
TOTAL XYLENES ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

MONITOR WELL GBR-51

GIANT GLANT*
6/12/89 6/12/89
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
3.3 2.0
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
1.3 1.0
ND ND
ND ND
ND ND
ND ND
1.4 1.9



SAMPLER GIANT
ANALYTE 11/8/88
BENZENE 0.8
BROMODICHLOROMETHANE ND
BROMOFORM ND
BROMOMETHANE ND
CARBON TETRACHLORIDE ND
CHLOROBENZENE ND
CHLOROETHANE ND
CHLOROFORM 0.7
CHLOROMETHANE ND
DIBROMOCHLOROMETHANE ND
1.2-DICHLOROBENZENE ND
1,3-DICHLOROBENZENE ND
1, 4-DICHLOROBENZENE ND
DICHLORODIFLUOROMETHANE ND
1,1-DICHLOROCETHANE ND
1,2-DICHLOROETHANE ND
1,1-DICHLOROETHENE ND
CIS-1,2-DICHLOROETHENE ND
TRANS-1, 2-DICHLOROETHENE ND
DICHLOROMETHANE ND
1,2-DICHLOROPROPANE ND
ETHYLBENZENE ND
METHYLENE CHLORIDE ND
1,1,2,2-TETRACHLOROETHANE ND
TETRACHLOROETHENE ND
TOLUENE ND
1,1,1-TRICHLOROETHANE ND
1,1, 2-TRICHLOROETHANE ND
TRICHLOROETHENE ND
TRICHLOROFLUOROMETHANE ND
VINYL CHLORIDE ND
TOTAL XYLENES ND
TR - TRACE

ND - NOT DETECTED

NA - NOT ANALYZED

* - DUPLICATE ANALYSIS

MONITOR WELL GBR-~52

GIANT GILANT*
6/12/89 6/12/89
7.6 5.4
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
1.3 1.3
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

GIANT
9/7189

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
1.1
ND
ND




ATTACHMENT 1

Analyses of Water Samples Ckn/q /
Collected by GTI

on June 1 and 2, 1988 (4ﬁ@ <, 1(// £
Sle sy ;C
é}/53;7<%”



GIANT BLOOMFIELD REFINERY Project No.:

232-789-5009

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

Weather:~75, warm/breezy

Well: GBR-17
Initial Liquid Levels:

Well & DTW DTP
GBR-17 33.65 -—-

Description of Water:
clear, no hydrocarbon odor

PH Readings:
initial: 7.02
after 5 gallons: 7.03
prior to sampling: 7.00

Conductivity:
initial: 2990 uMohs/em
after 5 gallons: 3000 uMohs/cm
prior to sampling: 2970 uMohs/cm

Amount bailed:
~15 gallons

well recharged “10 min.
Samples taken:

4 40 ml vials
4 1 liter bottles

Analyses Performed:
601 and €02, PAH
TDS, Major Ca+* and An-

Sample 1D #: BB06021220

PT

GROUNDWATER

TECHNOLOGY. INC.




\ GIANT BLOOMFIELD REFINERY Project No.: 232-799-5009
Date: June 1, 1988 Geoclogist: T. Le Page

Weather: 72, warm/breezy

Well: GBR-24D
Initial Liquid Levels:

Well # DTW DTP PT
GER-24D 28.13 --- ---

Description of Water:
Dark gray color, strong hydrocarbon odor

pH Readings:
initial: 7.53
after 5 gallons: 7.75
Prior to sampling: 8.02

Conductivity:
initial: 32B0 uMchs/em
after 5 gallons: 4190 uMohs/cm
Prior to sampling: 4450 uMohs/cm

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

Samples taken:
4 40 ml vials
4 1 liter bottles

Analyses Performed:

601 and 602, PAH
TDS, Major Ca+ and An-

Sample 1D #: 8808010347

GROUNDWATER
TECHNOLOCGY, INC.




GIANT BLOOMFIELD REFINERY Project No.: 232-788-5008

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

Weather: “72,warm/breezy

Well: GBR-30

Initial LiqQuid Levels:
Well & DTW DTP PT
GBR-30 33.10 33.09 0.01

Description of Water:
clear,strong hydrocarbon odor

pH Readings:
initial: 6.95
after 5 gallons: 7.05
prior to sampling: 7.02

Conductivity:
initial: 4460 uMohs/cm
after 5 gallons: 4570 uMohs/cm
prior to sampling: 4620 uMohs/cm

Amount Bailed:
“13 gallons
well recharged ~15 min.

Sanmples taken:
4 40 ml vials
4 1 liter bottles

Analyses Performed:

601 and 602, PAH
TDS, Major Ca+ and An-

Sample ID #: BB06010530

GROUNDWATER
TECHNOLOGY, INC.

L e T




GIANT BLOOMFIELD REFINERY Project No.: 232-789-5008
Date: June 2, 1988 . Geologist: T. Le Page

Weather:~75, warm/breezy

Well: GBR-31

Initial Liquid Levels:
Well & DTW TP PT
GBR-31 34.37 -—- ---

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

PH Readings:
initial: 7.17
after 5 gallons: 6.96
Prior to sampling: 7.01

Conductivity:
initial: 4190 uMohs/cm
after 5 gallons: 5420 uMohs/cm
prior to sampling: 5910 uMohs/ecm

Amount bailed:
“15 gallons
Wwell recharged ~15 min.

Samples taken:
4 40 ml vials -
4 1 liter bottles

Analyses Performed:

601 and 602, PAB
TDS, Major Cat+ and An-

Sample ID #: BBD6021015

GROUNDWATER
TECHNOLOGY. INC.

| . )




WATER SAMPLE I.D. CORRELATION SHEET
GIANT BLOOMFIELD REFINERY
DATE: 01-Jun-88
SAMPLER: T. Le Page

Sample I.D. Well # Analysis
8806010347 GEBR 24D 601,602
Cations, anions
TDS, PAH
8806010530 GBR 30 .
8806021220 GBR 17 "
BB06021015 GBER 31 "
8806020105 Tank 24 "
8806020135 Tank 22 N
8806020205 Tank 32 "
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.y Environmental
wmmw Laboratories @

A givision 0! Groundwater Technology, Inc.

Western Region
4080-C Pike Lane
Concord, CA 84520

(415) 885-7852

(800) 544-3422 from inside California

(800) 423-7143 from outside California

MARJOR CATIDONS
TEST RESULTS

. _f\f‘iﬁT’T«'?’ A D
Page 1 of 3

©6/16/88 rw

MANAGER: Michael Wood
Groundwater Techrnology, Inc.
3620 Wyoming Northeast, Suite 104
Albugquerque, NM 87111

PROJECT#: 232-799-3009-11

LOCATION: Farmington, NM

SAMPLED: 06/01/88 BY: T. LePape
RECEIVED: ©06/03/88 BY:s J. Floro
ANALYZED: 86/15/88 BY: C. Miller
MATRIX: Water HER

AR 39 Dad Tk GRR 3/

| UNITS { MDL (LAB & | 24480R | 244B1A | 24482R | 24483R |
PARAMETER | [ i1.D.4 | 810532 | 010347 228135 821015 |
Sodium wng/L 0.1 578 491 686 769
Potassium mg/L 1.0 3.3 3.3 3.4 3.5
Calcium mg/L 0.1 S86 See 558 598
Mapnesium mg/L 0.1 50 75 S2 51

MDL = Mathod Detsction Limit! compound balow this level would not be detected.

METHOD: EPR 3005/6018
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. wsmmw Laboratories @
! " & division of Groundwater Technology, Inc.

Westem Region
4080-C Pike Lane
Concord, CA 84520

(415) 885-7852
(800) 544.3422 from Inside California
(BOO) 423-7143 from outside California

Page 2 of 3

MANAGER: Michasl Wood
PROJECT#: 232-799-5009-11
LOCATION: Farmington, NM

MRJOR CATIONS MATRIX:  Water
TEST RESULTS 4%y
ORR 19 Tmtis Tomh it Jank o=
| UNITS | MDL ILAB & | 24484R | R244BTR | 24486A | 24487R 1
PARAMETER ! | 11.D. ¢ | 021228 | ©20205 | ©20185 | 20135 |
Sodium ng/L 8.1 261 620 700 752
Potassium mg/L 1.0 1.1 2.9 3.5 3.8
Calcium mg/L 0.1 411 474 S21 579
Magrnesium mg/L e.1 44 48 S50 S54

METHOD:s EPAR 3003/6218

MDL = Method Detection Limit}! compound below this level would not be detected.
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| Page { of 2
wmmaw L aboratories® 06/17/88 rw
4 givision of Groundwater Technology, inc. MANAGER: Michael Wood

Waestern Region

4080-C Pike Lane

Concord, CA 84520 PROJECT#:
(415) 885-7852 LOCATIDN:

(800) 544-3422 from inside California
{800) 423-7143 from outside California

Groundwater Technology, Inc.
3620 Wyoming N.E. Suite 104
Albuquerque, NM 87111
232-799-5009~9

Farmington, NM

SAMPLED: ©6/01/88 BY: T. LePage
RECEIVED: ©6/03/88 BY: J. Floro
ANALYZED:s ©6/07/88 BY: R. Heines
MATRIXs Water
TEST RESWLTS UNITS: mp/L
| MDL LARB & | 24480 | 24481 | 24482 | 24483 24484 |
PARAMETER | 1.0.% | 010530 | 010347 1| 020135 | 021015 { 021220 |
CER 30 CRRS9E TWK L LER3/ (ER-17
Total Dissolved 10 3996 3487 4094 4374 2382
Sclids
Bicarbonate 20 124 132 297 211 140
Carbonate 20 {20 (20 (20 (20 (20
Chloride 1 370 £30 910 8se 190
Sulfate 1 2270 1640 1570 1920 1350

MDL = Method Detection Limiti compound below this level would not be detected.

METHOD: TDS by Standard Method 209B
Bicarbonate by Standard Method 403
Carbonate by Standard Method 403
Chloride by Standard Method 429
Sulfate by Standard Method 429
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A division of Groundwater Technoiogy, Inc.

Waestern Region
4080-C Pike Lane
Concord, CA 94520

06/29/88 mh

Page 1 of 3

PROJECT MGR: Michael Wood

Broundwater Technology, Inc.
3620 Wyoming N.E. Suite 104

RAlbuquerque, NM 87111

PROJECT#: 232-799-5009-10
(415) 685-7852
(BO0) 544.3422 from inside California LOCATION: Farmington, NM
(B00) 423-7143 from outside California SAMPLED: ©6/01/88 BY: T. LePage
RECEIVED: @6/83/88 BY: J. Floro
ANALYZEDs 06/15/88 BY: P. Sra
MATRIX: Water
TEST RESULTS UNITS: ug/L {gpb) G BR- 24 A LRR -2/
L LAB @ 19550a89C 1 24490 | 24491 | 24492
COMPOUND 11.D. 8 | 918330 | 010347 ITRIPBLANK|I @2101%
Benzene 0.5 (8.3 63 (0.5 0.5
Bromodichloromathane 8.5 (0.5 0.5 0.5 (0.5
Bromoform 0.5 8.9 0.5 0.5 (8.5
Bromomethane 2.5 (0.5 (0.5 (0.5 (.5
Carbon tetrachloride 0.5 (0.5 (.5 (0.5 (8.5
Chlorobenzens 2.5 0.5 @.5 (8.5 (0.5
Chlorosthane 0.5 0.5 @.5 0.5 (0.5
2-Chloroethylvinyl ether 1.0 (1.0 (1.0 (1.0 (1.0
Chloroform 8.5 (0.5 (0.5 (0.3 (0.5
Chloromethane 2.5 (0.3 (0.5 (8.5 (0.5
Dibromochloromethane 0.5 (0.5 (0.5 (0.5 0.5
1,2=-Dichlorobenzene 2.5 0.5 0.5 (0.5 8.5
1, 3-Dichlorobenzene 2.5 0.5 1. 3 (0.5 (0.5
1,4-Dichlorobenzene 8.2 (0.2 (8.2 (8.2 (0.2
Dichlorodifluoromethane 2.5 @.5 (0.5 (0.5 (0.5
. $41=Dichloroethane e.5 0.98 0.5 0.5 4.6
E [:C ¥y @=Dichlorosthane e.5 @.5 85 - @.5 .5
1. 1-Dichloroethene 0.2 (0.2 (0.2 (@.2 (0.2
trans—-1,2-Dichloroethers... 2.5 o @ (0.5 (0.5 53
1, E-Dichloropropane S 0.5 1{.-] (0.5 8.3
cis-1,3-Dichloropropene 8.9 0.5 0.3 {8} (8.5
trans~1,3-Dichloropropene 8.9 0.5 0.5 0.5 (0.5
Ethylbenzena . ‘ 2.5 0.5 ™= (@.5 (0.5
¥Methylene chloride 2.5 8.5 (0.5 (0.5 {@.5
1 0 1 . 8. e-T.tr.Chlomth.m .- 5 (0. 5 (0- 5 (0. s (0- 5
Tetrachloroethense- - 0.5 9 &F 0: 69 0.5 9.9
3y 14 I=Trictloroathane: 2.5 0.5 0.5 0.5 1.8
Trichlorofluoromethane 0.5 0.5 0.5 0.5 0.5
Vinyl Chloride 1.0 1.0 (1.0 (1.0 (1.0
Aylenas. 0.5 28 L 0.5 8.5
Toluene: 2.5 0.5  § o (0.5 (0.5

MDL = Method Detection Limit.
METHODS: EPA 80108/8020.
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A division of Groundwater Technology, Inc.
Western Region Page 2 of 3
P PROJECT MGR:1 Michael Wood
(415) 685.7852 PROJECT#: 232-799~5009-10
LOCATION: Farmington, NM
(800) 544-3422 from lnsld.e California MATRIX: Water
{B0O0) 423-7143 from outside California UNITS: ug/L (ppb)
TEST RESULTS CRE-ID Tl 7= e R 227
MDL ILAB & | 24493 | 24494 | 24495 | 24496
TOMPOUND 11.D. & | ©21220 | ©20205 ITripBlankl 020105
Benzene 2.5 0.5 360 8.5 1100
Bromodichloromethane 2.3 (0.5 (0.5 0.5 (0.5
Bromoform 2.5 0.5 (0.5 (0.5 (8.5
Bromomethane 0.5 0.5 0.5 0.5 0.5
Carbon tetrachloride 2.5 (0.5 0.5 (0.5 (0.5
Chlorobenzens 0.5 (0.5 0.5 0.5 (0.5
Chlorosthane 0.5 8.5 (0.5 (0.5 (0.5
2-Chloroethylvinyl ether 1.0 (1.0 (1.0 (1.0 (1.0
Chloroform e.S 0.5 0.5 {@.5 0.5
Chloromethare .5 0.3 0.5 (0.5 (0.5
Dibromochloromethane 0.5 0.5 (0.5 0.5 (0.5
1,2~Dichlorobenzene 2.5 8.5 0.5 {0.5 0.5
1,3-Dichlorcbenzene 8.5 (0.5 (0.5 (0.5 .5
1,4-Dichlorobenzene 8.2 (0.2 (0.2 0.2 (8.2
Dichlorodifluoromethane 2.5 8.3 (8.3 0.5 0.3
1, 1-Dichloroethane 0.5 0.5 12 (0.5 8.0
(£8<)1,2-Dichlorcathane 0.5 @®.5 10 ©.5 120
1, 1-Dichloroethena 0.2 (@.2 . 51t 0.2 .61
trans-1,2-Dichloroethave. 2.5 (.5 18 8.5 13
1,2-Dichloropropane 2.5 8.5 (0.5 (8.5 0.5
cis-i,3-Dichloropropene 2.5 (0.5 0.5 0.5 0.5
trans-1,3-Dichloropropane 2.5 (0.5 (0.5 0.5 (0.5
Ethylbanzene: 8.5 (0.5 ag:- (0.5 2.5
Mathylene chloride 2.5 0.5 0.5 0.5 (0.5
1,1,2,2-Tatrachlorosthare 2.5 (0.5 ({3 (0.5 0.5
Tetrachloroathare 8.5 0.5 1.9 0.5 1.8
3, 1, 1~Trichlorosthare: 8.5 3. ¥ 3. (0.5 3.3
1,1,2-Trichlorocethanre e.5 (0.5 0.5 0.5 .5
Trichlorcathsne: e.5 (0.5 4.9 (0.5 4.1
Trichlorofluoronsthane 0.3 8.5 (0.5 @.5 (8.5
Vinyl Chloride 1.0 (1.0 1.9 (1.0 (1.0
Xylenas. 8.5 0.5 300 . 0.5 1300

MDL = Method Detection Limit.

METHODS:

EPA 8010/8020.
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fad Environmental ©7/14/88 MH Page 1 of 3
wmmw Laboratories B
A division of Groundwater Technology, Inc. CLIENT: Michael Wood

froundwater Technology, Inc.

Western Region 3620 Wyoming Northeast #104
4080-C Pike Lane
Concord, CA 94520 Albuguerque, NM 87111
. PROJECT#: 232-799-5009-17
(415) 685-7852 LOCATION: Farmington, NM
(B00) 544.3422 from inside California
(800) 423-7143 from outside California SAMPLED: @6/1,2/88 BY: T. LePage
RECEIVED: 06/27/88 BY: K. Biava

ANALYZED: 7/6-8,11/88 BY: L. Hinson
MATRIX: Water
TEST RESULTS UNITS: ug/L . < o
GERA-20  Clkdls Jok .  CIF -2

I MDL | LAB & | 24480C | 24481C | 24482C | 24483C |
COMPOUNDS | I I.D.& | Q103530 | 010347 | 020135 | 021015 |
Acenaphthene 10 . (18 (10 (18 (10
Acenaphthylene 10 (10 (10 | (19 (10
Anthracene 10 (10 (10 (1@ (10
Benzo (a) anthracene 10 (1@ (12 (1@ (1@
Benzo (a) pyrene 10 {10 (1@ (10 {10
Benzo (b) fluoranthene ie (18 {10 {19 (10
Benzo (ghi) perylene 10 {10 (10 (1@ (10
Benzo (k) fluoranthense 10 (10 (19 (10 (12
Chrysene 10 (10 (10 (10 (10
Dibenzo (a,h) anthracene 10 (19 (10 (10 (102
Fluoranthene 10 (1@ (10 (10 (12
Fluorene 10 (10 (10 (12 (12
Indeno (1,2,3~cd) pyrens 10 (10 (10 (18 (10
Naphthalene 10 (1@ (18 (10 (10
Phenanthrene 10 (10 (18 (1@ (1@
Pyrsne 10 (10 (10 (10 (10

MDL=Mgthod Detection Limit.
METHOD: EPA Method £10.
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wmmw Laboratories @
A givision of Groundwatsr Technology, inc. Page 2 of 3
Western Region
e CLIENT:  Michael Wood
' PROJECT#: 232-799-5809-17
(415) 685-7852 LOCATION: Farmington, NM

(800) 544-3422 from inside California
(B00) 423-7143 from outside California

MATRIX: Water

TEST RESULTS UNITS: u'é:ﬁg- - ’I/aqvl oy 7/1//72 < //ué -~

I MDL | LAB & |  24484C | @24485C | 24486C | 24487C 1

COMPDUNDS i ! I.D.& | ©21220 | 020205 | ©20105 | ©20135 |
Acenaphthene 10 (10 (10 (10 (10
Acenaphthylene 10 (10 (10 | {10 {1@
Anthracene 10 (10 (10 (10 (10
Benzo (a) anthracene 10 {10 (18 (19 (10
Benzo {a) pyrens 10 (10 (10 (1@ {10
Benzo (b) fluoranthene 10 (10 (10 (10 (10
Benzo (ghi) perylene 10 (10 (10 (10 (10
Benzo (k) fluoranthene 10 (10 (10 (10 (1@
Chrysene 10 {10 {10 (1@ (1@
Dibenzo (a,h) anthracens 10 - {10 {10 (10 (10
Fluoranthene 10 (10 (18 (18 (1@
Fluorene 10 (10 (10 (10 (10
Indeno (1,2,3-cd) pyrene 10 (10 (10 (12 (1@
Naphthalene:= 10 (10 42 39> 10
Phenanthrene 10 (19 (1@ (10 (10
Pyrene 10 (18 (10 (10 (10

MDL=Method Detection Limit,
METHOD: EPA Mathod 6£10.
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SJANALYTICAL
JILABORAIORIES

A

>
TO: Geoscience Consultants Ltd. DATE: 17 December 1986
Attn: Claude Schleyer 1919
500 Copper NW Suite 325
Albuquerque, NM 87158
. )(;"'.L‘(
SAMPLE ID: 1107861420 ""];.,,,\,a/gf
ANALYTE ANALYTICAL RESULTS NOMINAL DETECTION LIMIT
Benzene 0.007 ma/l 0.001 mag/1
Chlorobenzene <0.001 ma/l 0.001 mq/l
1,2-Dichlorobenzene <0.001 mg/1 0.001 mag/1
1,3-Pichlorobenzene <0.001 mag/1 0.001 ma/l
1,4-Dichlorobenzene <0.001 mag/1 0.001 mg/1
Ethylbenzene <0.001 mag/l 0.001 ma/1
Toluene <0.001 ma/l 0.001 ma/l
Xylenes <0.001 ma/l 0.001 mg/]
Acrolein <25 ua/l 25 uag/1l
* Acrylonitrile <25 ug/l 25 ua/l
Bromoform <5.0 ug/l 5.0 ua/l
Carbon Tetrachloride <5.0 ua/l 5.0 ug/1
Chlorodibromomethane ©¢5.0 uag/l 5.0 nas1
Chloroethane <5.0 ug/1l 5.0 nag/l
‘) 2-Chloroethylvinyl Ether <5.0 uag/l. 5.0 ug/l
Chloroform <5.0 ug/1 5.0 narsl
Dichlorobromomethane 5.0 ug/1 5.0 na/l
1,1-Dichloroethane <5.0 ug/1 5.0 ug/l
1,2-Dichloroethane <5.0 ug/l 5.0 ug/l
1,1-Dichloroethene <5.0 ug/l 5.0 ng/l
1,2-Dichloropropane <5.0 ug/1 5.0 ua/l
1,3-Dichloropropylene <5.0 ug/l 5.0 ng/1L
Methyl Bromide 5.0 ua/l 5.0 ua/l
Methyl Chloride <5.0 ua/l 5.0 ua/l
Methylene Chloride <5.0 ug/1 5.0 ug/1
1,1,2,2-Tetrachloroethane <5.0 ua/l 5.0 na/l
Tetrachloroethene <5.0 ug/l 5.0 ua/l
Trans-1, 2-Dichloroethene <5.0 ua/l 5.0 na/1l
1,1,1-Trichloroethane <5.0 uqg/l 5.0 ua/l
1,1,2-Trichloroethane <5.0 ua/l 5.0 ug/1
Trichloroethene <5.0 ua/l 5.0 ug/1
Vinyl Chloride <5.0 ug/1l 5.0 ug/1

REFERENCE: "Test Methods for Evaluating Solid Waste, Physical/Chemiral
Methods,"” USEPA ,SW 846, EMSL-Cincinnati, 1982.

AN ey B o Albwppproges Flovas Pl o 2710100 o [ERUELEY IR LRI
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8110TI410

TO: Geoscience Consultants Ltd. DATE: 17 December 1986

Attn: Claude Schleyer 1919

500 Copper NW Suite 325

Albuquerque, NM 87158 ‘

(rrow X
SAMPLE ID: 1107861410 o haeses
. uvw 7

ANALYTE ANALYTICAL RESULTS NOMINAL DETECTION L, ITMIT
Benzene 0.002 mua/l 0.001 mg/l
Chlorobenzene <0.001 mag/1l 0.001 mg/1
1,2-Dichlorobenzene <0.001 ma/1 0.001 ma/l
1,3-Dichlorobenzene <0.001 ma/l 0.001 mg/1
1,4-Dichlorobenzene <0.001 ma/1l 0.001 ma/1
Ethylbenzene <0.001 ma/l 0.001 mg/1
Toluene <0.001 ma/l 0.001 ma/l
Xylenes <0.001 ma/l 0.001 mg/l
Acrolein <25 uqg/1l 25 ua/l
Acrylonitrile <25 uag/l 25 uag/1l
Bromoform <5.0 ug/1 5.0 ug/l
Carbon Tetrachloride ¢<5.0 ua/l 5.0 ua/l
Chlorodibromomethane <5.0 ug/l 5.0 uqg/l
Chloroethane <5.0 uag/l 5.0 ua/l
2-Chloroethylvinyl Ether <5.0 ug/l 5.0 ua/l
Chloroform <5.0 ug/l 5.0 ug/1
Dichlorobromomethane <5.0 ug/1 5.0 va/l
1,1-Dichloroethane <5.0 ug/1 5.0 na/l
1,2-Dichloroethane 7.1 ua/l 5.0 ug/1l
l,1-Dichloroethene <H.0 ug/1 5.0 na/l
1,2-Dichloropropane <5.0 ug/1 5.0 ua/l
1,3-Dichloropropylene <5.0 ua/l 5.0 vag/1l
Methyl Bromide <5.0 uqa/l 5.0 uva/l
Methyl Chloride <5.0 uaqg/l 5.0 na/l
Methylene Chloride <5.0 ug/1 5.0 ua/1
1,1,2,2~Tetrachloroethane <5.0 uqg/l 5.0 ng/l
Tetrachloroethene <5.0 ug/1 5.0 nga/l
Trans~1,2-Dichloroethene <5.0 uag/1l 5.0 wa/l
1,1,1-Trichloroethane <5.0 ua/l 5.0 uwa/l
1,1,2-Trichloroethane ¢<5.0 ug/l 5.0 ng/l
Trichloroethene <5.0 ug/l 5.0 ug/1
Vinyl Chloride <5.0 ug/l1 5.0 ug/l

REFERENCE:"Test Methods for Fvaluating Solid Waste, Physical/Chemical

Methods," USEPA ,SW 846,

70 kel THE e

EMSL-Cincinnat i,

Al g, Blows Bdovae oy 20400

1982.

(1)

LN



golloT14C0

TAASSAIGAI
S AANAYTICAL
JLABORATORES

TO: Geoscience Consultants Ltd. DATE: 17 December 1986
Attn: Claude Schleyer 1919
- 500 Copper NW Suite 325 /
Albuquerque, NM 87158
\‘_;09" o ;

SAMPLE ID: 1107861400 ;4r5~L"’
ANALYTE ANALYTICAL RESULTS NOMINAL DETECTION LIMIT
Benzene <0.001 ma/l 0.001 ma/l
Chlorobenzene <0.001 mg/l 0.001 mg/l
1l,2-Dichlorobenzene <0.001 ma/l 0.001 ma/l
1l,3-Dichlorobenzene <0.001 mg/1 0.001 ma/l
1,4-Dichlorobenzene <0.001 mg/1 0.001 ma/1
Ethylbenzene <0.001 ma/l 0.001 mg/1l
Toluene : <0.001 mg/1l 0.001 mg/1
Xylenes <0.001 ma/l 0.001 ma/l
Acrolein <2% uag/l 25 ug/1
Acrylonitrile 25 ug/l 25 uvag/1
Bromoform <5.0 ug/l 5.0 ug/l
Carbon Tetrachloride <5.0 ug/1 5.0 ug/1l
Chlorodibromomethane <5.0 ug/1l 5.0 uag/l

‘ Chlorcethane <5.0 ug/1 5.0 ug/1l
2-Chloroethylvinyl Ether <5.0 ug/1 5.0 ug/1
Chloroform <5.0 ug/l 5.0 ua/l
Dichlorobromomethane <5.0 ug/l 5.0 ug/1l
1,1-Dichloroethane <5.0 ug/1l 5.0 na/l
1,2-Dichloroethane 6.3 ug/l 5.0 ua/l
1,1-Dichloroethene <5.0 ug/l 5.0 uag/l
1,2-Dichloropropane <5.0 uag/l 5.0 vwg/1
1,3-Dichloropropylene <5.0 ug/1l 5.0 ug/1
Methyl Bromide <5.0 uag/l 5.0 na/l
Methyl Chloride 5.0 ua/l 5.0 na/l
Methylene Chloride <5.0 ug/l 5.0 ua/l
1,1,2,2-Tetrachloroethane <5.0 ua/l 5.0 ua/l
Tetrachloroethene ¢<5.0 ug/l 5.0 ua/l
Trans-1,2-Dichlorosthene <%0 wa/l 5.0 v/l
1,1,1-Trichloroethane <5.0 ug/l 5.0 ug/l
1,1,2-Trichlorcethane ¢5.0 uag/l 5.0 ua/l
Trichloroethene <5.0 ua/l 5.0 ug/1l
Vinyl Chloride <5.0 uag/l 5.0 wg/l

REFERENCE: "Test Methods for FEvaluating Sclid Waste, Physical/Chemical
Methods,"” USEPA ,SW 846, EMSL-Cincinnati, 1982.

SO0 deflewneyy PHE e Al e e Bl Elowe o 2 T4 e [Rgif) A e




In August, 1989, the Bureau of Land Management ("BLM")
requested that Giant provide all well and soll sample data
collected by Giant on its property. In response, Giant provided
BLM with extensive information concerning Giant's investigation
of soil and ground water conditions south of the Lee Acres
Landfill. In transmitting this information to BLM and the 0il
Conservation Division, Giant noted that the only well and soil
sample data not provided related to an investigation conducted by
Groudwater Technology, Inc. The data were collected from
boreholes for the purpose of providing background information
about the site. The following pages of the report contain the

data from that investigationm.
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@ Environmenta
boratoriesa

A d:visbn of Groundwater Technology, Inc.

Western Region

4080-C Pike Lane, Concord, CA 94520
(415) 685-7852

(800) 544-3422 from insice California

12-22~-87 MH Page | of 2

PROJECT MGR: Tom Fox
Groundwater Technology, Inc.
6879 S. Emporia
Englewood, CO 80112
PROJECT #:23@-799-5009-4
LOCATION: Farmington, NM

(800) 423-7143 from outside California SAMPLED: 12-15/15-87 BY: M. Wood
RECEIVED: 12-18-87 BY: K, Biava
ANRLYZED: 12-19-87 BY:s J. Floro
MARTRIX1: Water
TEST RESULTS {ppb)
| MDL ILRB # I 11071 | 11836 | 11057 | 110358 )} 11039
COMPOUNDS | 11.D. 8 I TH-8 { TH-9 I TH-11 1| TH-12 | TH-13
Benzene 0.3 1 1 (0.5 (0.5 (0.5
Ethylbenzene 0.5 0.5 1 (0.5 .5 18
Toluene 0.5 2 3 (0.3 (0.5 1
Xylenes 8.5 0.5 S (0.3 {8.5 58
Total BTEX 9.5 3 10 (0.5 (0.5 77
Misc. Hydrocarbons 1 ] 13 {1 (1 380
(Ca-12)
Total Petroleum i a8 23 {1 {1 460
Hydrocarbons as
Gasoline

MDL = Method Detection Limiti compounds below this level would not be detected.
Results rounded to two significant figures.

METHODS::

Modified EPA 5038/8015/8020.
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A dlvlslon of Groundwator Technology, Inc.

Page 2 of 2

Western Region
4080-C Pike Lane, Concord, CA 94520 PROJECT MGR: Tom Fox
(415) 685-7852 PROJECT #1238-7939-5009-4

(800) 544-3422 from inside California
(800) 423-7143 from outside California

LOCATION: Farmington, NM

TEST RESULTS (ppb)

I MDL ILARB # | 11060 | 11061 | | |

COMPOUNDS | 11.D.%# | TH-14 | TH-1S | | |
Benzene e.5 2 70
Ethylbenzene 0.5 e 13
Teoluene 8.5 1 6
Xylenes 8.3 8 70
Total BTEX 8.5 13 160
Misc.Hydrocarbons 1 a5 acee

(C4-C12)

Total Petroleum 1 38 88090

Hydrocarbons as

Gasoline

Results rounded to two significant figures.
MDL = Method Detection Limit} compound below this level would not be detected.
Modified EPR 5030/80@15/8020.

METHODS:

Sty let]

SAFY KHALIFR, Ph D., D(Zector
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@ Environmentd

boratoriess

A dmslon of Groundwater Technology, Inc.

Western Reglon

4080-C Pike Lane, Concord, CA 94520

(415) 685-7852
(B00) 544-3422 from inside California

12-22-87 MH Page 1

PROJECT MGR: Tom Fox

of 2

Groundwater Technology, Inc.

6879 S. Emporia,

#4

Englewocd, CO 80112

PROJECT #:230-~799-3009-5
LOCRTION: Farmington, NM

(800) 423-7143 from outside California SAMPLED: 12-11/15/87 BY: M. Wood
RECEIVED: 12-18-87 BY: K. Biava
ANALYZED: 12-21-87 *‘ BY: E. Popek
MRTRIX1
TEST RESULTS (ppb)
: MDL ILAB # 1 11872 1 11073 | 11074 | 11075
COMPOUND 11.D. % { TH-8 I TH=9 I TH-11 | TH-12
Bromodichloromethane 2.5 (0.5 (0.5 (0.5 (0.5
Bromoform 8.5 0.5 0.5 0.5 (0.5
Bromomethane 0.5 (0.5 (0.3 (0.5 0.5
Carbon tetrachloride 8.5 8.5 (8.5 (0.5 {@.5
Chlorobenzene 0.5 (8.5 (0.5 (0.5 0.5
Chlorocethane 8.3 20 (8.5 0.5 0.5
2-Chloroethylvinyl ether 1.0 (1.0 (1.0 (1.0 (1.9
Chloroform 2.0 2.9 2.0 2.0 (2.0
Chloromethane 8.5 (0.5 (0.5 (0.5 (0.5
Dibromochloromethane 8.5 (0.5 (0.5 (0.5 (8.5
1,2~Dichlorobenzene 0.5 (0.5 0.9 (0.5 (0.5
1,3~Dichlorobenzene 0.5 (0.5 (0.5 (0.5 0.3
1,4~Dichlorobenzene 2.5 (8.3 (0.5 (0.5 (0.5
i,1-Dichloroethane 9.5 12 0.3 (.5 (8.5
1,2~-Dichlorcethane 0.3 (0.5 (0.5 (0.5 0.3
i,1-Dichloroethene 0.2 (0.2 (8.2 (0.2 6.0
trans-1,2-Dichlorcethene 2.0 2.0 (2.8 2.0 (2.0
i,2-Dichloropropane 0.3 (0.5 (0.5 (0.3 (8.5
cis-4, 3~Dichloropropene 0.5 0.3 (8.5 (0.5 (0.5
trans-1,3-Dichloropropene 0.5 (0.5 8.5 (0.3 (0.5
Methylene chloride 2.9 7.0 7.0 8 28
1,1,2,2~Tetrachloroethane 2.3 (0.5 (0.5 0.5 (0.5
Tetrachioroethene 2.5 (0.5 8.5 0.5 1.0
1,1,1-Trichloroethane 0.5 1.9 - (0.5 0.5 (8.5
1,1,2-Trichloroethane 0.5 0.3 0.5 (0.3 (0.3
Trichloroethene 0.5 (8.3 (0.5 (0.5 (0.3
Trichlorofluoromethane e.5 0.5 (0.3 6.5 {8.5
Vinyl Chloride 1.9 (1.0 (1.0 (1.0 (1.0
MDL = Mathod Detection Limit.
METHOD: EPR 8010.
8.4



@ Environmentd

boratoriess

A dtvislon of Groundwater Technology, Inc.

Western Region

4080-C Pike Lane, Concord, CA 94520

Page 2 of 2

PROJECT MGR: Tom Fox
PROJECR ID#: 23@-799-5009-5

(415) 685-7852 LOCATION: Farmington, NM
(800) 544-3422 from insice California
(8B00) 423-7143 from outside California
TEST RESULTS (ppb)
MDL ILRB # I 11876 | 11@77 | 11078

COMPOUND 11.D. # I TH=13 | TH-14 | TH-{3
Bromodichloromethane 0.5 (8.5 (0.5 0.5
Bromoform 0.5 0.5 0.5 (0.5
Bromomethane 0.5 (0.5 (0.5 (0.5
Carbon tetrachloride 0.5 (0.5 (0.5 (0.5
Chlorobenzene 0.5 (0.9 (0.5 (0.5
Chloroethane 8.5 0.5 (0.5 (0.5
2-Chlorcethylvinyl ether 1.0 (1.0 {1.0 (1.0
Chloroform 2.0 (2.0 (2.0 (2.@
Chloromethane 0.5 (0.5 (0.5 (0.5
Dibromochloromethane e.5 (0.5 (0.5 (0.3
i,2-Dichlorobenzene 2.5 0.5 (0.5 (0.5
i,3-Dichlorobenzene 0.5 (0.5 0.5 0.5
1,4-Dichlorobenzene 0.5 (8.5 (0.5 0.5
1,1-Dichloroethane 0.5 16 (0.5 8.0
1,2-Dichloroethane 2.5 2.0 0.5 54
1,1-Dichlorcethene 0.2 (0.2 (0.2 {@.2
trans-1,2-Dichloroethene 2.0 23 (2.0 2.0
1,2-Dichloropropane 9.5 (0.3 (0.5 (8.5
cis-1,3-Dichloropropene 2.5 (0.5 (0.5 (0.3
trans~-1, 3-Dichloropropene 8.5 (9.5 (0.5 0.5
Methylene chloride 2.0 31 10 10
1,1,2,2-Tetrachloroethane 2.5 (0.3 (0.5 (0.5
Tetrachloroethene 8.5 12 @.5 7.0
1,1,1-Trichloroethane 8.5 9.9 (0.5 {0.5
1, 1,2-Trichloroethane 2.5 (8.5 (0.3 (0.5
Trichloroethene 2.5 7.0 (0.5 4.0
Trichlorofluoromethane 8.5 (0.5 (0.5 8.5
Vinyl Chloride 1.0 (1.9 (1.0 (1.0

MDL = Method Detection Limit.
METHOD: EPR 8010.

8.5
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Environme'nt{d
| horatoriess

A division of Groundwater Technology, Inc.

Western Region

4080-C Pike Lane, Concord, CA 94520

(415) 685-7852
(800) 544-3422 from inside California

1/97/88 rw

Page { of 3

PROJECT MGR: Tom Fox

PROJECT #:

Groundwater Technology, Inc.
6879 S. Emporia

Englewood, CO 80112

230-799-5009-3

(800) 423-7143 from outside California LOCATION: Farmington, NM
' SAMPLED: 12/11-15/87 BY: M. Wood
RECEIVED: 12/18/87 BY: K. Biava
ANALYZED: 12/25/87 BY: L. Hinson
MATRIX: Soil R. Craven
TEST RESULTS ppm (mg/kg)
LAB # | 11062C | 11@63C | 11064C | 11065C |
PARAMETER | MDL | 1.D.# | 14-45 | B8-30 | 12-38 | 11-30 |
Total Petroleum S (5 (35 (S (5
Hydrocarbons as
Diesel
MDL = Method Detection Limit.
METHOD: Modified 827@/3550.
8.6




‘Environme.ntd
M| cboratoriese Page 2 of 3

A division of Groundwater Technology, Inc.

Western Region
4080-C Pike Lane, Concord, CA 94520

(415) 685-7852 PROJECT MGR: Tom Fox

(800) 544-3422 from inside California PROJECT #:230~799-5009-3

(800) 423-7143 trom outside California LOCATION: Farmington, NM

TEST RESULTS (ppm)
LAB # ) 11066C ) 11067C | 11068C | 11069C |

PARAMETER | mMDL | 1.D.%# | 16-20 | 6-20 { 9-30 I 13-35 |
Total Petroleum S 1500 {3 (5 450

Hydrocarbons as

Diesel

MDL = Method Detaection Limit.
METHOD: Modified 8270/3550.

8.7



f}jEnvironmental
M| aboratoriess bage 3 of 3

A division of Groundwater Technology, Inc.

Waestern Region
4080-C Pike Lane, Concord, CA 94520

(415) 685-7852 PROJECT MGR: Tom Fox
(800) 544-3422 from inside California PROJECT #:230-799-5009-3
(800) 423-7143 from outside California LOCATION: Farmington, NM
TEST RESULTS  (ppm)

LARB # | 11@70C | i
PARAMETER | MDL | I1.D.# | 15-30 | |
Total Petroleum S (S
Hydrocarbons as
Diesel

MDL = Method Detection Limit.
METHOD: Modified 8270/33550.

/ ~
j;}A/”C (1?;73/’

» Tl a
SAFY KHALIFH, h.D., DiFector
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Environmental
ratoriess

A division of Groundwater Technoiogy, Inc.

Western Region

4080-C Pike Lane, Concord, CA 94520
(415) 685-7852

(800) 544-3422 from inside California
(800) 423-7143 trom outside Califonia

Page | of 2

12/30/87 rw

PRCGJECT MGR: Tom Fox

Groundwater Technology, Inc.

6879 S. Emporia

Englewood, CO - 80112

PROJECT #:230-799-3009-6
LOCATION: Farmington, NM

SAMPLED: 12/11-15/87 BY: M. Wood
RECEIVED: 12/18/87 BY: K. Biava
ANALYZED: 12/29/87 BY: L. Hinson
MATRIX: Water R. Craven
TEST RESULTS (ppb)
LRB & | 11079 | 11980 | 11981 | 1i1e82 |
PRRAMETER MDL t 1.D.%# | TH-8 I TH-9 I TH-11 | TH-12 |
Total Petroleum 250 ( 250 { 250 ( 2350 { 250
Hydrocarbons as
Diesel
MDL = Method Detection Limit.
METHOD: Modified 625/35180.
8.9



@ Envnronmental

boratoriess

A dmsnon of Groundwater Technoiogy, Inc.

Western Region

4080-C Pike Lane, Concord, CA 94520
(415) 685-7852

(800) 544-3422 from inside California
(800) 423-7143 from outside California

PROJECT MGR:
PROJECT #:23@-799~500S-6
LOCATION: Farmington, NM

Tom Fox

Page 2 of 2

TEST RESULTS {ppb)
LAB % | 11083 | 11084 | 11085 |
PARAMETER ! MDL 1 I.D.# | TH-13 | TH=-14 | TH-1S |
Total Petroleum 2se ( 250 { 250 { 250

Hydrocarbons as
Diesel

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

S 7 lal]

7 g
SAFY KHALIFA, Ph.D., Director
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| ‘Environme.ntd
ol | ~boratoriese

A division of Groundwater Technology, inc.

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

12-31-87 MH Page 1 of 2

PROJECT MGR: Tom Fox

Broundwater Technology, Inc.
6879 S. Emporia, #4
Englewood, CD 80112

PROJECT #:230-799-5009-7
LOCATION: Farmington, NM

SAMPLED: 12-11/15-87 BY: M. Wood
RECEIVED: 12-18-87 BY: K. Biava
ANALYZED: 12-30-87 BY: C. Miller
MATRIX: Water P. Voitoff
TEST RESULTS
LAB # | 11086 1 11087 | 11088 |
PARAMETER MDL ! 1.D.#% | TH-9 ! TH-11 | TH-12 |
pH 7.5 7.4 7.5
Methyl Orange Alkalinity 10 184 202 194
(mg CaC@3/L)
Calcium Hardness 1 1750 1200 1350
{mg CaCo3/L)
TDS 10 5810 267@ 3040
(mg/L)

MDL = Method Detection Limit.

METHODS: pH by Standard Method 423, lon Specific Electrode
Alkalinity by Standard Method 483 (Total Alkalinity calculations)

TDS by Standard Method 209B.

Calcium Hardness by Standard Method 314R, RCRRA 6010.

8.11



.Environmentd
—LObOI'Cﬂor iGS@ Page 2 of 2

A division of Groundwater Technology, inc.

Waestemn Region
| 4080-C Pike Lane, Concord, CA 84520
(415) 685-7852 PROJECT MGR: Tom Fox
(800) 544-3422 from inside California PROJECT #:230-799-5@09-7
(800) 423-7143 from outside California LOCATION: Farmington, NM

TEST RESULTS

LAB # | 11089 | 11090 |

PARAMETER MDL | I.D.#% | TH-13 | TH-14 |
pH 7.0 7.7
| _
‘ Methyl Orange Alkalinity 19 300 137

(mg CaC@3/L) ' .

Calcium Hardness 1 8ee 1200
(mg CaCe3/L)
| TDS 10 4560 4030

| (mg/L)

MDL = Method Detection Limit.

METHODS: pH by Standard Method 423, lon Specific Electrode
Alkalinity by Standard Method 403 (Total Alkalinity calculations)
TDS by Standard Method 209B
Calcium Hardness by Standard Method 314R, RCRA 6210

Sz, ks

SAFY KHALIFR, 'Ph.D.,”Director
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Laboratoriess

A division of Groundwater Technology, Inc.

Western Region

4080-C Pike Lane, Concord, CA 94520
(415) 685-7852

(800) 544-3422 from inside California
(800) 423-7143 from outside California

Page 1 of 2
1/84/88 rw
PROJECT MGR: Tom Fox

Groundwater Technology, Inc.
6879 S. Emporia, #4
Englewood, CN AQi12
PROJECT #:23¢- 799-5009-2

LOCRTION: Farminjton, NM

SAMPLED: 12/11-14/87 BY: M. Wood

RECEIVED: 12-18-87 BY: K. Biava

ANALYZED: 12-23-87 BY: K. Patton

MATRIX: Soil

TEST RESULTS (mg/kg = ppm)
{ MDL ILRB # | 11962B | 11063B | 11064B | 11065B | 11066B
COMPOUNDS | 11.D. % I 14-45 | 8-36 | 2-30 | 11-30 | 16-20
Benzene 2.5 (0.5 (0.3 ( 0.9 ( 0.5 ( 8.3
Ethylbenzene 2.5 (0.3 (0.3 (0.5 (0.5 (0.5
Toluene 0.5 (8.5 ( 0.5 (0.5 (0.5 1
Xylenes 2.3 { 0.5 ( 0.5 ( 8.5 (0.5 3
Total BTEX 0.5 { 0.5 (0.5 { 0.5 (0.5 4
Misc. Hydrocarbons 1.0 4 4 (1.0 (1.8 360
(C4~-12) i

Total Petroleum 1.0 4 4 (1.0 (1.0 370

Hydrocarbons as
Gasoline

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

METHODS:

Modified EPA Methods 5030/8015/8020.

8.13
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boratoriess

A dwmon of Groundwater Technology, Inc.

Western Region

4080-C Pike Lane, Concord, CA 94520

(415) 685-7852

(800) 544-3422 from inside California
(800) 423-7143 from outside California

TEST RESULTS

Page 2 of 2
PROJECT MGR: Tom Fox

PROJECT #:230-799-50@9-2
LOCATION: Farmington, NM

(mg/kg = ppm)

| MDL | 11067B | 11@68B | 110698 | 11@7eB |

COMPOUNDS | 1 6-20 I 9-30 I 13-35 | 15-3@¢ |
Benzene 2.5 ( 0.5 ( 8.3 (0.5 (0.5
Ethylbenzene 0.5 (0.5 (0.5 2 (0.5
Toluene 2.5 ( 0.5 { 0.5 ( 0.5 (0.5
Xylenes : 0.3 ( 0.5 (0.5 15 { 8.5
Total BTEX 0.5 { 9.5 ( 0.5 17 { 8.5
Misc, Hydrocarbons 1.0 (1.0 (1.0 410 (1.0

(C4-Cl2)
Total Petroleum 1.0 (1.0 (1.0 430 (1.0
Hydrocarbons as
Basoline

Results rounded to two significant figures.
MDL = Method Detection Limit} compound below this level would not be detected.
METHODS: Modified EPA Methods S5030/8020/8018.

Y//é/

SAFY KHRLIFQ, P//gi Director
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SAN JUAN RIVER BASIN

09355500 SAN JUAN RIVER NEAR ARCHULETA, WM

LOCATION.~~Lat 36°48°'05", long 107°41°'51", in N sec.20, T.3O0 N., R.8 W.,
on left baok 0.5 mi upatream from Gobernador Canyon, 0.8 »if northeast of Archuleta,
Kavajo Dam, and ac mile 291.4.

San Juan County, Aydrologic Unit 14080101,
7.2 mt downstream from

DRAINAGE AREA.-~3,260 mi?, spproximately.

WATER-DISCHARGE RECORDS
PERIOD OF RECORD.--December 1954 to current year.

REVISED RECORDS.~-The annual runoff for the 1958 vater year as published in table 2, WSP 1733, 18 455,000 acre-ft.
The correct value is 1,453,000 acre~ft.

GAGE.--Water-stage recorder. Elevation of gage {3 5,653 ft above National Geodetic Vertical Dactus of 1929, from
river-profile survey. Prior to Dec. 29, 1959, at site 5.0 mi upstream ac elevation 55 ft higher. Dec. 29, 1959
to Nov. 15, 1964, at site 0.4 mf upetreaam at elevation 5 ft higher. Prior to Nov. 28, 1966, st elevation 2.0 ft
higher.

REMARKS .--No estimated daily discharges. Water-discharge records good. PFlow completely regulated by Navajo
Reservolr (station 09355100) 7 wi upstream except for minor inflow from 30 mi‘ fntervening drainage area.
Highwater diversions through Azotea tunnel (statioa 08284160) into Rio Grande Basin began in March 1971.
Diversioans for irrigation of about 47,000 acres upstream from station. Releases from Navajo Reservelr,
beginning {n January 1976, for use ou Navajo Indian Irrigation Project bypass gage {n tunnel oan left bank.
tabulation below for monthly and annual releases as provided by U.S. Bureau of Reclazation.

See

AVERAGE DISCHARGE.--7 years (wvater years 1956-62), 1,304 ftjls, 944,700 acre-ft/yr, prior to cloaure of Navajo Dam.
23 years (vater years 1963-85), 1,180 ttjlu. 854,900 acre~ft/yr, since closure of Navajo Dam. ’

BEXTREMES FPOR PERIOD OF RECORD.~-Maxfmum discharge, 18,900 ft3/l, July 27, 1957, gage heighe, 11.00 ft, site and
datuym then in use; mipimum determined, 8 ft~/s, Peb. 28, 1963. Maximum discharge since coastruction of Navajo
Dam in 1962, 6,500 ft”/s, June 20, 1965, gage height, 4.57 fr.

EXTREMES FOR CURRENT YEAR.~-Maxinmum daily discharge, 5,120 £:3/s, May 23, 30; atnimum daily, 536 ftjla. Oct. 30,

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

MEAN VALUES

DAY 0CT NOV DEC JAN PEB MAR APR MAY Jux Jou AUG SEP

1 1120 1410 1800 1830 2150 1240 3190 4420 4590 3410 1590 1500

2 1120 1420 1800 1830 2150 1370 3200 4800 4600 2560 1590 1500

3 1130 1420 1800 1830 2150 1370 3210 4870 4610 2010 1590 1500

& 1120 1420 1800 1830 2160 1690 1400 4860 4600 2120 1590 1500

5 1120 1430 1810 1830 2310 2270 3650 4860 4620 2010 1240 1490

6 1120 1430 1810 1830 2500 2380 3660 4870 4640 1770 707 1490

7 1120 1530 1810 1460 2500 2400 3630 4880 4660 1780 781 1480

a 1120 1430 1810 951 2500 2400 3630 4860 4700 1780 173 1480

¥ 9 1250 1420 1810 350 2500 2400 1640 4870 4700 1750 779 1480

¥ 10 1460 1420 1820 946 2520 2410 3640 4380 4700 1790 778 1480

,pf 1 1530 1420 1830 950 2560 2410 3630 4880 4720 1800 775 1500

3 12 1540 1430 1830 950 2640 2420 3620 4880 4750 1800 776 1480

e 13 1540 1470 1830 941 2640 2410 1620 4870 4750 1800 774 1470

id 14 1540 1590 1830 1390 2640 2410 3620 4880 4760 1810 776 1480

Y 15 1540 1690 1830 2130 2640 2430 3620 4880 4750 1810 777 1500

P 16 1540 1760 1820 2140 2640 2420 3620 4960 4760 1800 778 1470

: 17 1540 1780 1830 2140 2640 2430 1620 5100 4780 1800 781 1470

. 18 1530 1786 1830 2140 2640 1750 3620 5090 4790 1300 780 1490

\ 19 1530 1780 1820 2140 2640 3220 3620 5090 4790 1810 1070 1470

2 20 1530 1780 1820 2140 2640 3200 3630 5090 £850 1800 1550 1480

£ 21 1530 1780 1810 2140 2420 3200 3650 5090 4900 1810 1500 1470

! 22 1540 1780 1810 2140 1550 3200 3680 5100 4900 1760 1500 1480

23 1540 1780 1810 2140 1080 3190 3840 5120 4910 1590 1500 1480

* 24 1550 1300 1810 2150 1080 3180 3890 5110 4920 1590 1500 1470

b 25 1550 1800 1810 2150 1080 3190 3900 5100 4920 1590 1500 1480

x 26 1550 1800 1830 2170 1080 3200 3910 5100 6890 1580 1490 1470

4 27 1550 1800 1840 2170 1080 3200 3880 5100 4860 1580 1502 1480

28 1550 1300 1830 2170 1080 3200 3900 5100 4650 1590 1510 1480

gs 29 1210 1800 1830 2180 - 3190 4090 5100 3980 1580 1500 1480

: 10 536 1800 1830 2170 -— 3180 4110 5120 3800 1590 1500 1270

i 3 856 - 1830 2170 ——- 3190 -— §900 ——— 1590 1500 -—

TOTAL 42002 48650 56380 56098 60210 81150 110120 153830 140850 s6900 36753 44270

\ MEAN 1155 1622 1819 1810 2150 2618 3671 4962 4695 1835 1186 1476

‘ MAX 1550 1800 1840 2180 2640 3220 4310 $120 4920 3410 1590 1500

g MIN 536 1410 1800 951 1080 1260 3190 4620 3800 1580 107 1270

i AC-PT 83310 96500 111800 111300 119400 161000 218400 305100 279400 112900 72900 87810

\ (&3] 4250 0 0 0 ° 3580 7930 15210 29220 32630 26440 14990

]
\ CAL YR 1984 TOTAL 547878 MEAN 1497 MAX 2530 MIN 536 AC-FT 1087000
\ WTR YR 1985 TOTAL 887215 MEAN 2431 MAX 5120 MIN 536 AC~-¥T 1760000
(t) DISCHARGE, IN ACRE-FT, THROUGH NAVAJO INDIAN IRRIGATION TUNNEL.

'
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PERIOD OF RECORD.--Water years 1955 to current year.

09355500 SAR JUAN RIVER NEAR ARCHULETA,

SAN JUAR RIVER BASIN

VATER-QUALITY RECORDS

.

NM -- Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1984 TO SEPTEMBER 1985

TIME
DATE
NOV
05... 1230
JAN
08... 1300
MAR
04... 1430
APR
29... 1300
JUL «
15440 1145
SEP
09... 1230
OXYGEN,
DIS~-
SOLVED
DATE (MG/L)
(00300)
NOV
05... 11.8
JAN
08... 10.0
MAR
04... 15.2
APR
29... 10.8
JUL
15... 12.0
SEP
09... 12.2
CAR~-
BONATE
IT-FLD
(MG/L
AS
DATE co3)
(99445)
NOV
05... 7.0
JAN
08... .000
MAR
04... 21
APR
29... .000
JUL
15... 4.0
SEP
09... .000

STREAM-
FLOW,
INSTAR-
TANEOUS
(crs)
(00061)

1430

907
1710
3860
1730

1500

HARD=~
NESS
(MG/L
AS
CACO03)
(00900)
100
98
74
110
97

93

ALKA-
LINITY
FIELD
(MG/L
AS

CACo03)

(00410)

79

76

83

77

81

79

SPE~
CIFIC
CON-
DUC-
TANCE
(DS /cx)
(00095)
250
235
240

250

240

HARD-
NESS,
NONCAR-
BONATE
(MG/L
CACO3)
(00902)
22
21
]
28
16

20

ALKA=
LINITY,
CARBON-
ATE
IT-FLD
(MG/L =
CACO03)
(99430)

79
76
83
77

81
79

SPE-
CIPIC
CON-
poC-
TANCE

LAB

(us/cM)

(90095)

267

258

257

281

262

257

CALCIUM
DIS~-
SOLVED
(MG/L
AS CA)

(00915)

30
29
22
3
28

27

SULPATE
DIS~
SOLVED
(MG/L

AS S04)

(00945)

47
47
47
51
41

45

PR
(STAND=
ARD
UNITS)
(00400)

MAGNE~-
STUX,
DIS-

SOLVED

(MG/L

AS MG)

(00925)

CHLO=-
RIDE,
DIS-
SOLVED
(MG/L
AS CL)

(00940)

2.1

PR

LAB
(STAND-

ARD
UNITS)
(00403)

SODIUM,
DIS~
SOLVED
(MG /L
AS NA)
(00930)
12
13
11
15
13

12

FLUO-
RIDE,
DIS-
SOLVED
(Me/L
AS F)
(00950)
.20
.20
.20
.20
.20

.10

TEMPER-
ATURE,
AIR
(DEG C)
(00020)

18.5

20.0

27.0

SODIUM
AD~-
SORP~
TION
RATIO

(00931)

SILICA,
D1s-
SOLVED
(MG/L

AS
§102)

(00955)

10

12
8.4

11

11

10

TEMPER-
ATORE
(DEC C)
(00010)

POTAS~
SITH,
DIS~-

SOLVED

(MG/L

AS X)

(00935)

SOLIDS,
RESIDUE
AT 180
DEG. C
DIS~-
SOLVED
(MG /L)
(70300)

157
163
144
158
157

158

TUR~-
BID-
ITY
(NTU)
(00076)
4.7
9.0
10

20

BICAR-

BONATE
IT-FLD

(MG/L

AS

HCO3)
(99440)

82

93

59

95

91

SoLIDS,
SOM OF
CONSTI-
TUENTS,

p1s-~
SOLVED
(MG /L)
(70301)

160
160
170
170
160

150




360 SAN JUAN RIVER BASIN
09365000 SAN JUAN RIVER AT PARMINGTON, NXM
LOCATION.--Lat 36°43'22", long 108°13'30", i{n NWkSEk wsec.17, T.29 N., R.13 W., San Jusn County, Aydrologic Unit

14080105, on left benk 360 ft downstreas from highway bridge on State Highway 171 (n Parmington, 4,000 f¢t
downstreaa from Animas River, 2.3 ail upstream from La Plata River, and at mile 251.4.

DRAINAGE AREA.--7,240 nil, approximately.

N

WATER-DISCHARCE RECORDS &

PERIOD QF RECORD.-~June to Deceaber 1904, January 1905 to Septesbsr 1906 (gage heights and discharge messurements
only), Septeaber 1912 to current year. Monthly discharge only for some periods, published ian WSP 1313.
Discharge records for January to December 1905, published in WSP 175, sre onreliable and should not be used.

LA )
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REVISED RECORDS.--WSP 1119: Drainsge area. WSP 1243: 1938, WSP 1313: 1905, 1914. See also PERIND OF RECORD.

CAGE.~-~Water~stage recorder. Datuam of gage 1is 5,230.37 ft above National Ceodetic Vertical Datum of 1929, See WSP
1313 ot 1733 for history of changes prior to Nov. 19, 1933,

AT

N
MY
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REMARKS .~~Estimated daily discharges: Aug. 12-14, Water~discharge records good. Since June 1962 flowv is partly
controlled by operation of Navajo Reservoir (statiom 09355100) 50 mi{ upstream. Diversions upstreans from station
for irrigation of about 86,000 acres, 4,000 of which is irrigsted by Parmers Mutual ditch vhich diverts from
Animas River and bypasses this station; ditch flov not included in record. At times thie ditch may be supplied -
partly or entirely by diversion from Ssn Juan River downstreas from this station. RNstional Weather Service gage .
height telemeter at station.

o

pre 3]

AVERAGE DISCHARGE.--7) years (water years 1913-85), 2,372 ft3/s, 1,719,000 acre-ft/yr, unadjusted.

EXTREMES POR PERIOD OP RECORD.--Maxiamum discharge, about 68,000 fe3/ , June 29, 1927, gage height, 10.2 ft, site
and datum then im use, from rating curve extended above 37,000 ft°/s; minimum, 14 ft’/g, Aug. 22, 1939,

EXTREMES OUTSIDE PERIOD OF RECORD.~-Maximuas flood aoccurred Oct. 6, 1911. F¥lood of Sept. 6, 1909, reached & scage
of about 12.3 ft, site and datum in use May to September 1906. .

EXTREMES FOR CURRENT YEAR.--Pesk diacharges greater than base discharge of 8,000 ft3/| and maximum (*):

Discharge Gage height Discharge Gage hetight
Date Tinme (fti/e) (fe) Date Time (£t3/a) (ft)
May 5 1715 9,570 6.37 June 10 0200 *12,600 *7.61 .
May 29 1845 9,880 6.50

Mianimum discharge, 757 f£t3/s, Aug. 19.

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

IRE

DAY oCT NOV DEC JAN FEB MAR APR MAY JUN JuL ADG sep
1 1310 1940 2180 2200 2430 1630 3760 6070 8110 5480 2270 1570
2 1400 2010 2180 2150 2370 1910 31760 6890 7660 43570 2310 1590
3 1720 2010 2200 2090 2440 1940 3840 7240 8060 3910 2410 1610
4 1930 2020 2190 2100 2500 1930 4080 8140 8320 3930 2260 1690
5 1890 2000 2210 2110 2500 2520 4730 9130 8220 3870 2040 1720
6 1910 2000 2220 2120 2770 2650 4820 9350 8760 3490 1170 1760 -
7 1870 1990 2200 2100 2770 2670 5100 92€0 9780 3360 1040 1830 -
8 1780 1970 2200 1390 2780 2670 5350 9260 11100 3200 941 1870 x-
9 1790 1990 2240 1320 2810 2690 5490 9350 11800 3060 900 1930 )
10 1970 1980 2220 1290 2840 2910 5500 9260 12100 3080 900 1920 -
11 2090 1970 2230 1250 2820 3730 5700 8940 11500 3050 905 2410
12 2150 1960 2270 1230 2870 4410 5800 8020 10900 3040 1030 2820
13 2150 1940 2300 1220 - 2870 4240 6070 7390 10400 2970 1030 2620
14 2150 2040 2270 1230 2880 3370 6320 6980 10200 3040 1010 2420
15 2190 2140 2290 2330 2880 3250 6540 6670 9940 2970 889 2300
16 2160 2170 2240 2450 2920 3360 6870 6630 10000 2880 895 2540
17 2310 2160 2210 2840 3190 3450 6860 6950 9830 2750 8138 2770
18 2360 2200 2200 2450 1510 3380 6830 6990 9270 2750 798 2740
19 2270 2180 2200 2500 3610 3900 6910 7060 8970 3080 776 3180
20 2190 2170 2190 2510 3370 4260 6260 7080 8750 3020 1400 3630
21 2170 2160 2180 2530 3550 4100 5790 6930 8660 2910 1410 3210
22 2190 2160 2160 2530 2670 3860 5600 6860 8700 2870 1410 3000
23 2150 2160 2140 2590 1880 3750 5380 6770 8450 3260 1370 2920
24 2210 2200 2140 2590 1760 3680 5240 6980 8090 2610 1370 2800
25 2150 2220 2130 2570 1640 3730 5190 7430 8000 2420 1390 2620
26 2100 2190 2140 2560 1550 3790 5190 7920 8000 2350 1470 2440
27 2070 2170 2180 2550 1540 3830 5260 8590 7220 2280 1460 2320
28 2080 2150 2540 2550 1580 3aso 5900 9140 6870 2210 1520 2240 - 238
29 2060 2170 2590 2540 ——— 3910 6640 9480 6210 2410 1480 2210 " -
30 1180 2200 2390 2510 - 3850 6000 9510 5730 2850 1480 2220 ..
31 1050 - 2270 2470 ——- 3790 -— 9120 — 2380 1530 ~——
TOTAL 61000 62620 69300 66470 73400 103010 166780 245390 269600 96050 41702 70900
MEAN 1968 2087 2235 2144 2621 3323 5559 7916 8987 3098 1345 2363
MAX 2360 2220 2590 2590 3610 4410 6910 9510 12100 s480 2410 36130
MIN 1050 1940 2130 1220 1540 1630 3760 6070 5730 2210 776 1570

AC-FT 121000 124200 137500 131800 145600 204300 330800 486700 534800 190500 82720 140600

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




SUMMARY OF TRANSMISSIVITIES (T) WL[»« k/((kﬁb
AND STORATIVITIES (S)

GIANT BLOOMFIELD REFINERY Y ) z, L
%‘rr‘f‘””‘ ZL\’-@/'@ Y e |
/ W 1[;/‘ 0/65(,/ %/}/)
DIESEL SPILL AREA T(qpd/ft) S

P~

GBR 14 792 &-/00  NA v ~AL“’:Q, <
GBR 15 128 None  0.0045 , ,

GBR 25 387 /&7 0.00016 0~ Hho 4; o
GBR 27 126 29-iz  NA &

SOUTHERN REFINERY AREA
GBR 8 2340 0.051 =
GBR 29 1040 NA &fkuz, ‘/ﬁzeyj%%nxf

NA = Not Applicable VQK Corvam e |

(S cannot be estimated at pumped wells due to borehole storage

effects)
WI/LM/ \ 7i€J7
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GIANT IMDUSTRIES BLOOMFIELD REFIMERY
CHROMOLOGY OF STATIC WATER LEVELS AND FETROLEUM THICKMESS IN FEET

WELL NUMBER
GER-05

SAMFLE DATE WATER ELEVATION FRODUCT THICKNESS CORRECTED WATER
ELEVATTOH
11/09/88 £361.90 0.17 £362.04
12706788 5361.14 0.00 B381.14

WELL NUMBER

GER-06
SAMFLE DATE WATER ELEUATION FRODUCT THICKMESS — CORRECTED WATER
ELEUHT L0
11/0%/88 E3E6 . 62 0.08 5356 .40
12/06/88 5356.88 0.11 £356.97
WELL NUMBER
GEH-07
SAMFLE DATE WATER ELEVATICN FRODUCT THICKMESS — CORRECTED WATER
ELEUATTON
11/09/88 5361 .85 0.00 341,65
12/06/88 £361.80 0.00 524180
WELL NUMBER
GER-08
SAMFLE DATE WATER ELEVATION FRODUCT THICKHMESS — CORRECTED MATER
ELEVATICH
11/07,/88 5347 .91 0.00 £347 .91
12/06/88 £348. 05 0.28 5348.27
WELL NUMBER
CBR-0
SAMFLE DATE WATER ELEVATION PRODUCT THICKMESS — CORRECTED WATER
FLEUATIOA
11/09,/88 5342 .29 0.00 £247,75
12/G6/88 £347.61 0.00 £342.61



SAMFLE DATE

11/0%/88
12/06/88

SAMPLE DATE

11/0%/68
12704/88

SAMPLE DATE

1170%9/88
12/06/88

SAMPLE DATE

11/0%/88
12/06/88

SAMPLE DATE

11/0%9/688
12/04/88

WELL MUMBER
GER-10

WATER ELEVATION FRODUCT THICKMESS

5345 .29 3.04
5345 .41 3.02

WELL NUMBER
GBR-11

WATER ELEVRTION FRODUCT THICKNESS

£346.43
5344.68

1,
s

NN
KON
~J 1

WELL NUMBER
GBR-13

WATER ELEVATION FRODUCT THICKNESS

BE352.44 0.28
E352.84 0.2%

WELL MUMBER

CER-15

WATER ELEVATION PRODUCT THICKMNESS

5364.91 0.00
£3467.328 0.00

WELL MUMBER
GBR-17

WATER ELEVATION PRODUCT THICKHMESS

£370.19 0.00
£370.44 0.00

CORRECTED WATER
ELEVATICN

5347 .73
£347.83

CORRECTED WATER
ELEVATION

5348.33
5348 .58

CORRECTED WATER
ELEVATION

535

22 .86
5353.04

NN
a8 ]

N

CORRECTED WRTER
ELEUATION

5364 .91
5347 .38

CORRECTED WAHTER
ELEVATION

5370.19
370 .44



SAMFLE DATE

11/09/88
12/706/88

SArMPLE DATE

11/09/38

SAMPLE DRTE

11709788
12/06/88

SAMFLE DATE

11/09/88
12/06/88

SAMPLE DRTE

1170%/88
12/06/E8

WELL NUFMBER
GBR-18

WATER ELEVATION FRODUCT THICKMESS

5407 .8% 0.00
5407 .73 0.00

WELL MUMBER
GBR-19

WATER ELEVATION FPRODUCT THICKMESS

B3RE B2 0. 00

WELL NUMBER
GBR-210

WATER ELEVATICH PRODUCT THICKMESS

5353721 0.9
53E3.63 0.73

WELL MUMBER
GBR-21D

WATER ELEVATION FRODUCT THICKMESS

£348.47 ' 0.00
5349.75 0.00

WELL NUMBER
GBR-21S

WATER ELEVATION FRODUCT THICKMESS

£380.49 0.19
£380.99 0.13

CORRECTED WATER
ELEVATICH

5407 .65
£407.73

CORRECTED WATER
ELEVATIO™
53555

~
2L

CORRECTED W-TER
ELEUATIN-

E353 .9t

5354.21

CORRECTED k=TER
ELEVATION

5368 .67
£369.75%

CORRECTED W-TEFR
ELEVATIG:.

£380. 64
£381.0%



SAMPLE DATE

11709788
12706/88

SAMFLE DATE

11/0%/88
12706788

SAMPLE DATE

11709788
12/06/88

SAMPLE DATE

11709768
12/06/88

SAMFLE DRTE

11/09/88
12/06/88

WELL WUMBER

GRR-22

WATER ELEVATION FRODUCT THICKNESS

£362.91 0.43
£361.76 0.19

WELL NUMBER
GBR-23

WATER ELEVATION FRODUCT THICKMNESS

5381.37 0.00
BE351.6% 0.00

WELL NUMBER
GBR-24D

WATER ELEUATION PRODUCT THICKMESS

5370.04 0.00
5367.26 0.00

WELL MUMBER
GRER-245

WATER ELEVATION FRODUCT THICKNESS

5373.69
B373.84

OO

o O
[ e

WELL NUMBER
GRR-25

WATER ELEVATION FRODUCT THICKMESS

5359.47 ¢.00
£3469.89 .00

CORRECTED WATER
ELEVATION

£343.26
5361.91

CORRECTED WATER
ELEVATION

5381.37
£381.89

CORRECTED WATER
ELEVATION

CORRECTED WATER
ELEVATION

5373.69
5373.84

CORRECTED WATER
ELEVATION
5359 .47

£369.89



SAHMPLE DATE

11/0%9/868
12/04/88

SAMPLE DATE

11707788
12704788

SAMPLE DATE

11/09/88
12/06/88

SAMFLE DATE

11/02/88
12/06/88

SAMFLE DATE

11/09/88
12706788

WELL MUMBER
GBR-24

WATER ELEVATION FRODUCT THICKNESS

£364.31 0.00
£365.02 0.00

WELL NUMBER
GBER-30

WATER ELEUVATION FRODULCT THICKMESS

£364.15 0.10
5365 .46 0.00

WELL MUMBER
GER-31

WARTER ELEVATION FPRODUCT THICKMESS

£361.86 0.00
£362.18 0.00

WELL NUMBER
GBR-32

WATER ELEVATION PRODUCT THICKNESS

5382.00 0.00
5281.90 0.00

WELL MUMBER
GBR-33

WATER ELEVATION FRODUCT THICKMESS

5362.28 0.00
360,57 0.00

CORRECTED WATER
ELEVATION

£364.31
5345 .02

CORRECTED WATER
ELEVATION

CORRECTED WATER
ELEVATION

5361 .84
5362.18

CORRECTED WATER
ELEVATION

£382.00
£381.90

CORRECTED WARTER
ELEVATION




SAMFPLE DATE

11/0%9/88
12/06/88

SAMFPLE DATE

11/09/88
12704768

SAMFLLE DATE

11/709/88
12/06/88

SAMFLE DATE

11/09/88
12/06/88

SAMPLE DATE

11/09/88
12706788

WELL NUMEER
GER-34

WATER ELEVATION FRODUCT THICKNESS

£361.34 0.00
5340.61 0.00

WELL NUMBER
GER-35

WATER ELEVATION FRODUCT THICKNMESS

2.10 0.00
23%9.98 ¢.00

WELL NUMBER
GER-39

WATER ELEVATION FROCUCT THICKNESS

B344.36 0.
5365.07 0.0

WELL NUMBER
GBR-40

WATER ELEVATION FRODUCT THICKNESS

| M
X}

0.00
0.00

~J o
[sulIN

o oE
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WELL NUMBER
GBR-41

WATER ELEVATION FRODUCT THICKNESS

£366.61 0.00
£5266.67 0.00

CORRECTED WATER
ELEVATION

£361.324
5350,61

CORRECTED WATER
ELEVATION
E359.10

CORRECTED UWRTER
ELEVATION

534436
£365.07

CORRECTED WATER
ELEVATION

5368.57
536B.74d

CORRECTED WATER
ELEVATION

536641
B366.467



SAMPLE DATE

11/09/88
12/06/88

SAMFLE DATE

11/0%/88
12/04/88

SAMPLE DATE

11769738
127046788

SAMPLE DRTE

11/0%/88
12704788

SAMFLE DATE

11/0%/88
12/706/88

WELL NUMBER
GER-48

WATER ELEVATION FPRODUCT THICKMESS

WELL NUMBER
LBR-50

WATER ELEVATION FRODUCT THICKMESS

£384.14 0.00
£384.,03 .00

WELL MUMRER
GRW-01

WATER ELEVATION FRODUCT THICKMESS

£336.0% G.00
BE3E3 BE 0.00

WELL NUMBER
GRW-0Z

WATER ELEVATION PRODUCT THICKMESS

4 G.00
2 0.60

WELL MUMBER
GRW-03

WATER ELEVATION PRODUCT THICKMESS

5344.49 2.19
5336.59 1.23

CORRECTED WATER
ELEVUATION

£382.90
5382.81

CORRECTED WATER
ELEVATION

4

384,14
£384.03

CORFECTEDR WATER
CLEVATTON

523605

CORRECTED WARTER
ELEVATION

CORRECTED WATER
ELEVATION

5344.24
5337.57



SAMFILLE DATE

11/0%/68
12/06/88

SAMMLE DATE

11/059/88
12704768

SAMPLE DRTE

11/09/88
12/06/88

SAMPLE DATE

11/09/88
12/7046/88

SAMFLLE DATE

11/69/38
12/06/88

WELL NUMBER
GRUW-04

WATER ELEVATION PRODUCT THICKNESS

£338.02 0.00
5346 .52 0.02

WELL NUMBER
GRW-0%

WATER ELEVATION FRODUCT THICKHESS

5348 .44 0.00
£i48.83 0.00

WELL MNUMBER
GRK-04

WATER ELEVRTION FRODUCT THICKMESE

345 .44 .00
£347 .67 0.00

WELL NUMBER
GRW-G7

WATER ELEVATION FRODUCT THICKHESS

n

.
[NYRNT

.00
0.00

- O
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No. data points: 40 Sear
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present, to unconfined near GBR-29, where clay and shale may be intermit-
tently present but do not significantly affect flow. Descriptions of the
pump tests and an analysis of results are presented below and summarized
in Table 4-3. A detailed description of these tests, of data collected
and of calculations performed is presented in Appendix C.

4.1 HYDROGEOLOGIC CHARACTERISTICS OF THE DIESEL SPILL AREA

4.1.1 GBR-27 Pump Test

GCL conducted the first pump, test using GBR-27, which is located in the
center of the Diesel Spill Area plume. The well was pumped for 16 hours
at a rate of 0.88 gpm on April 30 and May 1, 1986. A 24 hour test was
planned but the well was pumped dry and the test was terminated early.
The pumped well had a drawdown of 21 feet at the end of the test, and an
observation well 85 feet away (GBR-25) had a drawdown of 8 inches.

B S N E E =

Drawdown and recovery data for this pump test along with plots of
drawdown and recovery versus time and a thorough analysis of the data are
shown in Appendix C. The aquifer parameters that were obtained using the
data from both GBR-27 and GBR-25, correcting for the effects of floating
product in GBR-27, are shown in Table 4-3.

GCL considers the calculated values for transmissivity and storativity-
for GBR-25 to be more representative of these aquifer characteristics in

H B & 5 5 8.

the Diesel Spill Area than those for GBR-27 because floating product was ‘féfﬁb

not present in GBR-25. Storativities estimated on the basis of data from ’{hﬂ{3;,,

observation well GBR-25 are well within the range of storat1v1t1es<;z}ézv

generally assoc1atef with c%¢f1ned or partially confined units. L&Tc,(§@5£u&4/
klues ecle s - 27 ety g indic e

4.1.2 GBR-14 Pump Test (5\7‘@ Comdfies e corpes A wc(wf I <<

~ GHE~/
GCL conducted a pump test using GBR-14 on November 6, 1986, in order ég

better define the characteristics of the alluvial aquifer in the Diesel
Spill Area. GBR-14 was step tested at 1 and 5 gpm and subsequently test-
pumped at 2 gpm. Even at this low pump1ng rate, the well was pumped dry
after 4 hours. Data obtained durlng the pump test, graphs of drawdown
e, ”m’_// .
éﬁa'recovery versus time, and a detailed analysis of the data are shown

n 22
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TABLE 4-3
1 SUMMARY OF TRANSMISSIVITIES (T)
AND STORATIVITIES (S) .
! GIANT BLOOMFIELD REFINERY
i DIESEL SPILL AREA T(gpd/ft) S _ -
GBR 14 792 bl R
GBR 15 - . 128 0.0045 IV
“ GBR 25 - .387 0.00016 w—"'""
GBR 27 126 s NA - .
] L e wnd Jed A
SOUTHERN REFINERY AREA SZWMML é,,, W}é [ e
ﬂ GBR 8 .2340—  0.051 .
GBR 29 1040 799(( NA
~ NA = Not Applicable
- (S cannot be estimated at pumped wells due to borehole storage
effects) A
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in Appendix C.. The analysis shows that the expanding cone of depression2£41¢4¢4ﬁipii
created by pumping GBR-14 encountered a less transmissive formation at
the edge of the arroyo. The average transmissivity for GBR-14 was twic )
as large as the maximum transmissivity calculated for GBR-27 in the same

area. Although transmissivity is only twice as large, the hydrau11c
conductivity of the alluvium could be an order of magnitude 1arger when N
d*TTerences in saturated thlcknessesware considered. Thus, the sandstone y A <ﬁf\;

R e [EPNTI.

i AV
acts as a 1ow conduct1v1ty barrier when encountered by lateral stresses ZBLX‘ \*\‘U
induced by pumpage of the adjacent alluvium.

Characteristics of the alluvium near GBR-15, which was used to monitor

the effects of this pump test, are also shown in Table 4-3. The es-

timated transmissivity of 128 gpd/ft. equals a hydraulic conductivity of Jowﬁﬂ\ 1.?
1.7 gpd/sq. ft., which is within the lower part of the range normally \3*”)5 -
associated with silty sand. Storativity neér GBR-15 was estimated as Aﬁ

0.0045, a value indicative of partially-confined conditions that may be(t {?E{F'Eﬂ
encountered in the presence of extensive clay lenses.

- «[pj} Ah/»( i3
/a//z«/fé,fk«ﬂt“/ f f

e’(ff'ﬁaf%f ol 707
4.1.3 Combined GBR-14, GBR-27 and GBR-28 Pump Test 4 o Cé’f‘/fﬁ %OQ/Q 6_,
November 19-21, 1986, for the purpose of 1dent1fy1ng the combined effects
of the three wells on the aquifer in the area of the floating product
plume. The data from the test are presented in Appendix C along with
plots of drawdown versus time for the three pumped wells and the six

observation wells in the area. The closest observat1on wells were GBR-
26, GBR-30 and the Steel Well.

No measurable drawdown response was observed in GBR-26, and on]y sma11

e e o it e s R T N

were each about 50 feet from the pumped we11 These wells were screened
within clayey sand or sandy clay located at the base of the alluvium in
which GBR-14 was screened. Since there .appears to be hydraulic com-
munication between the coarser grained alluvium and the underlying clayey
sand and sandy clay layers, as indicated by the response in well GBR-15,
which was also screened in these layers, it is likely that silt has

24 sfwd\/‘)z C(’BK gnﬂ%
\/vﬁ/ﬂpl £ /7/1{6(1 u~

(éccq)z éé /){3




migrated through the gravel pack and may be lodged in the screens of the
unresponsive wells, Alternatively, there could be a higher incidence of
clay or shale between GBR-14 and the unresponsive observation wells than
between GBR-14 and GBR-15, but given the closeness of the responsive and
unresponsive observation wells this does not appear likely.

4.2 HYDROGEOLOGIC CHARACTERISTICS OF THE SOUTHERN REFINERY AREA

GCL conducted a pump test using GBR-29 in the Southern Refinery Area
November 4-7, 1986. The data from this test and a thorough analysis are
presented in Appendix C.

It was.expected from observations during driliing of the well and from
the experience of other wells on the site that GBR-29 would probably have
a capacity of only about 1 gpm. Test pumping at 1 gpm, however, produced
almost no drawdown and a rate of 2 gpm was subsequently used for the
test. At 2 gpm, GBR-29 exhibited a drawdown of 9 inches after 31 hours
and the nearest observation well, GBR-8, had a drawdown of 2 inches.

Transmissivity calculated on the basis of data from GBR-29 was estimated
C/_% as 1040 gpd/ft., while transmissivity and storativity from the observa-
6

tion we]L>£E§B_§l\were determined to be 2340 gpd/ft. and 0.051, respec-

“Q{MQ; tively. Transmissivities calculated from the test can be viewed as

él? overall transmissivities for the unconfined system occurring throughout

71 the alluvium and sandstone in the absence of containing shale units. An
average transmissivity of 1690 gpd/ft. can therefore be used to charac-' 2 \L \4

terize the unconfined alluvial system underlying the South rn Ref1nery o

Area. éQcawse f} syeses VQAK = C“ ¥2A~m ébé?ﬁz

GCL concludes that the alluvium and sandstone under1y1ng the Southern {;u(lg“{‘
Refinery Area are hydraulically connected in the vicinity of GBR-29 and

GBR-8. This system is generally unconfined, but confined conditions may

exist locally beneath shale unifs of limited areal extent.

<!
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4.3 HYDROGEOLOGIC CHARACTERISTICS OF THE TRUCK,FUELING AREA ‘

GCL has drilled 5 exploratory boreholes in the Truck Fueling Area which
are designated GBR-33, GBR-34, GBR-35, GBR-39 and GBR-40. Three of these
were developed into 2-inch diameter observation wells (GBR-33, GBR-34 and
GBR-35. GCL also installed a 6-inch diameter recovery well designated

GBR-36. The lithologic logs of all the wells and boreholes are presented
_in Appendix B,

\

The hydrogeologic characteristics of the Truck Fueling Area area simi]ar'\_ éi;;j[/
to those of the Diesel Spill Area which is nearby. Since an aquifer

analysis was pérformed previously in the Diesel Spill Area, it was not /
necessary to perform such analysis in the Truck Fueling Area.

L [‘. : ’
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