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Rocky Mountain Analytical Laboratory 

L INTRODUCTION 

On October 19, 1985 Rocky Mountain Analytical Laboratory received 

29 soil samples from Bloomfield Refining Company, collected by 

Engineering Science. The analyses performed on these samples have been 

categorized as follows: 

o Analyses for Appendix VIII organic constituents, and 

o Analyses for selected constituents and phenolics. 

Appendix VIII Constituents 

The analytical parameters selected were based on recent 

communication with EPA concerning RCRA monitoring requirements for 

petroleum companies. The parameters selected were based on a subset of 

Appendix VIII hazardous constituents commonly referred to as the "Skinner" 

list. Communications from EPA in late 1984 contained various versions of 

this list. During this time RMAL, under contract to the American 

Petroleum Institute, performed several studies evaluating analytical 

methods proposed for measuring the constituents in these various lists. 

Due in part to efforts by RMAL and others, the EPA in early 1985 revised 

this list. The documents which were used by RMAL in defining the 

analytical parameters are listed in a bibliography at the end of this 

report. This list, as revised, contains 46 organic compounds and is 

presented in Table 1. The organic compounds are further subdivided into 

volatile and semivolatile (extractable) compounds. 

Additional Tests 

In addition to the tests for the fu l l "Skinner" list, some samples were 

analyzed only for a specific subset of this list. The subset was benzene, 

toluene, xylene, lead, chromium and total phenolics. 

All samples were shipped by air freight to RMAL's Denver, Colorado 

laboratory. Each sample was assigned a unique RMAL sample number as 

shown in the enclosed Sample Description Information sheet. These sample 

numbers were used throughout the project to track and control the 

analytical work and are used in this document for reporting the results 

from each analyses. 
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Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Engineering Science - Bloomfield Refining Company 

RMA SamDle No Samole Description SamDle Tvoe Date Samoled Date Received 

51469-01 L l dc L2, 0-6" Soil 10/16/85 10/19/85 
Quadrant #1 - Landfill 

51469-02 L3 dc L4, 6-12" Soil 10/16/85 10/19/35 
Quadrant #1 - Landfill 

51469-03 L5 dc L6, 0-6" Soil 10/16/85 10/19/85 
Quadrant #2 - Landfill 

51469-04 L7 dc L8, 6-12" Soil 10/16/85 10/19/85 
Quadrant #2 - Landfill 

51469-05 L9 dc L10, 0-6" Soil 10/16/85 10/19/85 
Quadrant #3 - Landfill 

51469-06 L l l ic L12, 6-12" Soil 10/16/85 10/19/85 
Quadrant #3 - Landfill 

51469-07 L13 dc L14, 0-6" Soil 10/16/85 10/19/85 
Quadrant #4 - Landfill 

51469-08 L15 dc L16, 6-12" Soil 10/16/85 10/19/85 
Quadrant #4 - Landfill 

51469-09 LP1 dc LP2, 0-6" Soil 10/16/85 10/19/85 
Points 1 dc 2 (§. Landfill Pond 

51469-10 LP3 dc LP4, 6-12" Soil 10/16/85 10/19/85 
Points 1 dc 2 @. Landfill Pond 

51469-11 LP5 dc LP6, 0-6" Soil 10/16/85 10/19/85 
Points 3 dc 4 @. Landfill Pond 

51469-12 LP7 dc LP8, 6-12" Soil 10/16/85 10/19/85 
Points 3 dc 4 @. Landfill Pond 

51469-13 LP9 dc LP10, 0-6" Soil 10/16/85 10/19/85 
Points 5 dc 6 @ Landfill Pond 

51469-14 LP11 dc LP12, 6-12" Soil 10/16/85 10/19/85 
Points 5 dc 6 @. Landfill Pond 

51469-15 LP13 dc LP14, 0-6" Soil 10/16/85 10/19/85 
S. Evaporation Pond - Landfill Pond 

10/19/85 

51469-16 MSI dc MS2, Mystery Sample Soil 10/16/85 10/19/85 
51469-17 APS1 dc A'PS2, 0-6" Soil 10/15/85 10/19/85 

NE dc SE of South API Pond 
10/19/85 

51469-18 APS3 dc APS4, 6-12" Soil 10/15/85 10/19/85 
NE dc SE of South API Pond 

10/19/85 

51469-19 APS5 dc APS6, 0-6" Soil 10/15/85 10/19/85 
N dc S of South API Pond 

10/19/85 

51469-20 APS7 dc APS8, 6-12" Soil 10/15/85 10/19/85 
N dc S of South API Pond 

2 



Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INTORMATION 

for 

Engineering Science - Bloomfield Refining Company 

(Continued) 

RMA SamDle No. SamDle Descriotion SamDle Tvoe Date SamDled Date Received 

51459-21 APS9 dc APS10, 0-6" Soil 10/15/85 10/19/85 
NW dc SW of South API Pond 

514S9-22 APS11 dc APS12, 8-12" Soil 10/15/35 10/19/85 
NW dc SW of South API Pond 

51469-23 APS13, 0-6" Soil 10/15/85 10/19/85 
SE near influent S. API Pond 

51469-24 APN1 dc APN2, 0-6" Soil 10/15/85 10/19/85 
NE dc SE of North API Pond 

51469-25 APN3 dc APN4, 5-12" Soil 10/15/85 10/19/85 
NE dc SE of North API Pond • 

51469-26 APN5 dc APN6, 0-6" Soil 10/15/85 10/19/85 
N dc S of North API Pond 

51469-27 APN7 dc APN8, 8-12" Soil 10/15/85 10/19/85 
N dc S of North API Pond 

51469-28 APN9 dc APN10, 0-8" Soil 10/15/85 10/19/85 
NW dc SW of North API Pond 

51469-29 APN11 dc APN12, 6-12" Soil 10/15/85 10/19/85 
NW dc SW of North API Pond 

May 28, 1986 
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Rocky Mountain Analytical Laboratory 

TABLE 1. APPENDIX VTU HAZARDOUS CONSTITUENT SUBSET 
FOR PETROLEUM REFINERY STUDIES* 

Volatile Organics Base/Neutral Organics (Cont.) 

Ber.zene 

Carbon Disulfide 

Chlorobenzene 

Chloroform 

1,2-Dibromoe thane 

1,2-Dichloroe thane 

1,4-Dioxane 

Methyl ethyl ketone 

Styrene 

Ethyl Benzene 

Toluene 

Xylenes 

Xylenes, m 

Xylenes, o <Sc p 

Base/Neutral Organics 

Dichiorobenzenes 

o-Dichlorobenzene 

m-Dichlorobenzene 

p-Dichlorobenzene 

Diethyl phthalate 

7,12-Dimethylbenz(a)anthracene 

Dimethyl phthalate 

Di-n-octyl phthalate 

Fluoranthene 

Indene 

Methyl chrysene 

1-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Pyridine 

Quinoline 

Anthracene 

Benz(a)anthracene 

Benzo(b)fluoranthene 

Benzo(j)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Chrysene 

Dibenz(a,h)acridine 

Dibenz(a,h)anthracene 

Di-n-butyl phthalate 

•"Petitions to Delist Hazardous Wastes, A Guidance Manual," EPA/530-SW-85-003, Aoril, 
1985. 

Acid Organics 

Benzenethiol 

Cresols 

o-Cresol 

pdcm-Cresol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

4-Nitrophenol 

Phenol 
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Rocky Mountain Analytical Laboratory 

EL RESULTS 

The analytical results are presented in the data tables in this section. The data are 

organized into the tables described below: 

o Phenolics, 

o Total Chromium and Lead, 

o Skinner Volatile Organics, 

o Skinner Base/Neutral Organics, 

o Skinner Acid Organics, and 

o Volatile Aromatics. 

For each of the parameters in the phenolics and the metals tables, the result and 

detection limit is present for each sample. The term ND is used to indicate the 

parameter was not detected at the detection limit shown. 

The term BDL (Below Detection Limit) is used in the skinner organic results tables 

to indicate that the compound is not present at the detection limit shown. The detection 

limits for the Appendix VIII organic compounds were obtained from a study of the 

analytical methods performed by RMAL under contract to the American Petroleum 

Institute (API)1. Analytical standards are not available for three compounds. These 

compounds cannot be measured; they have been listed in the results tables and have been 

footnoted to show that standards were not available. 

As explained in more detail in the analytical methodology section, the samples 

were screened prior to analysis in order to optimize the detection limit for each sample 

and minimize instrumental problems associated with analyzing samples containing 

"Recovery and Detection Limits of Organic Compounds in Petroleum Refinery Wastes", 
January 25, 1985. 



Rocky Mountain Analytical Laboratory 

relatively high concentrations. This process resulted in high dilutions for several samples 

containing high concentrations of the target compounds. For these samples, the 

detection limits for compounds not detected are proportionately high. Also, the 

compounds which were reported close to (less than two times) the detection limits may 

be suspect. 
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ANALYTICAL RESULTS 

for 

Engineering Science - Bloomfield Refining Company 

PERCENT MOISTURE 

Sample Number Percent Moistur-

51469-01 

51469-02 

51469-03 

51469-04 

51469-05 

51469-06 

51469-07 

51469-08 

51469-09 

51469-10 

51469-11 

51469-12 

51469-13 

51469-14 

51469-15 

456 

5% 

496 

396 

3% 

396 

6% 

4% 

23% 

14% 

18% 

1396 

22% 

14% 

28% 

Sample Number Percent Moisture 

51469-16 

51469-17 

51469-18 

51469-19 

51469-20 

51469-21 

51469-22 

51469-23 

51469-24 

51469-25 

51469-26 

51469-27 

51469-28 

51469-29 

4% 

9% 

10% 

10% 

8% 

6% 

6% 

8% 

5% 

5% 

7% 

5% 

4% 

4% 
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Rocky Mountain Analytical Laboratory 

ILL ANALYTICAL METHODOLOGY 

The methods for the metals and organic compounds were derived from three 

sources of EPA methods,. 1) the methods promulgated in 40 CFR 136 for priority 

poLlutants, 2) the methods published in SW-846 and 3) methods developed by the EPA-

EMSL/LV for Superfund investigations, as well as several documents published by the 

EPA and RMAL in 1984 and 1985. These methods all use the same generic technology as 

summarized below: 

o Metals, acid digestion followed by analysis by ICP supported by graphite 

furnace AA, 

o Volatile Organics, purge and trap GC/MS, and 

o Semivolatile (base/neutral and acid) organics, solvent extraction foLlowed by 

capillary column GC/MS. 

The EPA (40 CFR 136, SW-846 and Superfund) methods were, to a large degree, 

developed and validated to determine the priority pollutants in a broad spectrum of 

environmental samples. Between October 1983 and July 1985 the EPA released three 

methods manuals and a "Guidance Manual" which were compendiums of modified SW-846 

methods specifically adapted for the analysis of Appendix VIII constituents in petroleum 

refining wastes (not water samples). The most useful of these documents was an 

October, 1984 draft methods manual which unfortunately was never formally distributed 

by EPA, apparently Jn order to avoid a conflict with a proposed rule in the October 1, 

1984 Federal Register. However, even this document (as discussed by an RMAL review 

for API in December, 1984) lacked many important details that are critical to the 

successful analysis of environmental samples impacted by petroleum refineries. 

Thus, although the methods used by RMAL were based on these various EPA 

documents, the actual details of each method were implemented by RMAL as explained 

in more detail below. The various documents which were used to establish RMAL's 

approach are listed in a bibliography. The discussion below references method numbers 

in SW-846. However, it should be noted that several different versions of these methods 

are cited in the various EPA documents. In addition to the documents listed in the 

bibliography, RMAL has continued a dialogue through phone conversations and meetings 

with EPA/OSW to ensure that this approach is in line with the Agency's expectations. 

Much of RMAL's approach is being incorporated in pending Agency promulgations. 
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Rocky Mountain Analytical Laboratory 

Total Metals 

Metals were determined using inductively coupled plasma-atomic emission 

spectroscopy (ICP). Prior-to analysis, the samples were prepared using Method 3050. 

The ICP was preprogrammed to perform off peak background correction on both the high 

and low wavelength sides of the analytical peaks of interest as appropriate. One hundred 

interelemental corrections were also automatically applied to the analysis. A matrix 

spike is analyzed as a quality control check for the ICP analyses. 

Skinner Volatile Organics 

Volatile organic compounds were determined by purge and trap gas chromato-

graphy/mass spectrometry (GC/MS) using Method 8240 with the appropriate sample 

introduction procedure. The appropriate procedure was determined using a screening 

procedure consisting of a liquid-liquid extraction with hexadecane followed by direct 

injection of an aliquot of the extract into a gas chromatograph with flame ionization 

detection (GC/FID). All volatile samples were screened in this way before GC/MS 

analysis. The GC/FID screening results were evaluated to determine the amount of 

sample to use that provides the lowest detection limits possible without overloading the 

GC/MS system. 

Skinner Semivolatile Organics 

Semivolatile organics were determined by capillary column GC/MS using SW-846 

Method 8270. Soil samples were extracted using SW-846 Sonication Method 3550. After 

extraction, the samples were subjected to Method 3530 to separate the extract into 

acidic and basic fractions. The basic fraction was then cleaned up using Method 3570 to 

generate aliphatic and aromatic fractions. GC/MS analyses were then performed on the 

acidic and aromatic fractions. 

Identification and quantitation of the target compounds determined by GC/MS were 

performed according to the process described in Methods 8240 and 8270. In summary, 

this process has the following features: 

o Multipoint calibration for each compound to establish instrument response 

using multiple internal standards, 

18 



Rocky Mountain Analytical Laboratory 

o Identification of compounds using a computerized reverse search with 

selected key fragment ions, and 

o Quantitation using the previously determined response factors. 

Volatile Aromatics 

The samples were analyzed for benzene, ethyl benzene, toluene, and xylenes using 

purge and trap methodology to extract and concentrate the volatile compounds. The 

samples were desorbed into a gas chromatograph equipped with a photoionization 

detector (P.I.D.). Identification and quantitation were determined using internal and 

external standards. 

Phenolics 

Phenolics were determined colorimetrically using SW-846 Method 9065. 
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MCNITCRING WELLS ^ I THRU- l*u>-<o 

Six m o n i t o r i n g m a i l s ui e r 
of Cedar C r s s t / New Mexico a t 
B l o o m f i e l d / New M e x i c o . The ui 
u i i t h t h e n u m b e r i n g sys tem use 
n o r t h w a s t e r n - n i o s t w e l l i s P - 1 . 
1 . The o r d e r o f d r i l l i n g and 
Table 1 . 

e d r i l l e d by E a r l and Sons I n c . 
t h e P l a t e a u r e f i n e r y l o c a t e d a t 
e l l s a r e numbered i n a c c o r d a n c e 
d a t t h e r e f i n e r y such t h a t t h e 

The j e l l s a re l o c a t e d on P l a t e 
t he d r i l l i n g da tes are shown i n 

Table 1 . M o n i t o r i n g w e l l s a t P l a t e a u ' s B l o o m f i e l d r e f i n e r y 
shoun i n o r d e r d r i l l e d w i t h d r i l l i n g da tes and 
a p p r o x i m a t e y i e l d s and a e p t h a t w h i c h wa te r was 
f i r s t e n c o u n t e r e d . 

DEPTH 
DRILLING DRILLING TC WATER YIELD 

WELL 5EGAN FINISHED ( f t ) (gpm) 

5 2/6/34 2/6/34 42 1 
6 2/7/34 2/7/S4 dry 
2 2/7/34 2/8/54 23 3-4 
1 2/S/34 2/3/34 13 1 
3 2/3/34 2/9/84 35 <1 
4 2/9/34 2/9/34 26 2 

The wells were d r i l l e d with an Ingersol-Rand TH-60 r i g 
with casing hammer using a i r rotary methods and a down-the-hole 
air hammer. No d r i l l i n g mud was used i n the d r i l l i n g process. 
The hole itas d r i l l e d to the cobble bed at which point six-inch 
black steel casing was set. As d r i l l i n g continued through the 
cobble bed/ the casing uas driven simultaneously. Some water 
ID33 required while d r i l l i n g througn the cobble bed/ but the 
d r i l l e r s used as l i t t l e water as possible. The d r i l l i n g u/3ter 
was obtained from the San Juan River. The d r i l l b i t s were 
washed between holes with methanol or acetone. Upgradient 
uiells were d r i l l e d f i r s t to Tinimize contamination from one 
well to the next. That i s / the wells were Gr i l l e d i n the order 
of expected increase i n contaminated ground water. 

D r i l l i n g stooped when certain determination of the 
Nacimiento Formation was obtained from the d r i l l cuttings. The 
noles were develooed with a i r . D r i l l samples were collected 
every f i v e (5) feet and described at the s i t e . Casing lengths 
were measures to the nearest tenth (10th) of foot before they 
went down the nole. The f i r s t casing section of aporoximately 
20 feet was slo t t e d every four inches with an oxy-acetylena 
torch. a s l i t cut with the torch in the top of the set casing 
serves as a measuring point for water l e v e l s . 

Water levels were taken on sebruary 9/ 1934 i n a l l holes. 
These data are cresented in Table 2. Well 6 was dry. 



Hydrocarbons were encountered during d r i l l i n g i n hole 4/ the 
la s t hole d r i l l e d / as evidenced by sme l l / o i l s l i c k s i n mater 
coming uo the hole and aopearance and smell of the d r i l l 
c u t t i n g s . 

Temporary caps were placed on a l l w e l l s . At the ti.me of 
t h i s w r i t i n g permanent locked caps have been placed on a l l 
n o n i t o r i n g w e l l s . 

Table 2. Depth to water and t o t a l w e l l depth i n Plateau mon­
i t o r i n g w e l l s on February 9/ 1934. 

WELL TIME TCTAL DEPTH OcPlH TO 
( f t ) ( f t ) 

5 1:00 51 .61 42.67 
6 1 :3C 49.63 dry 
2 3:43 26.90 19.11 
1 4:10 24.65 16.56 
3 4:30 39.35 34.06 
4 4:50 3 2.5 24.94 

On February 14 and 13/ 1934 water l e v e l s were again 
measured in tha new monitoring w e l l s and i n the neutron-probe 
holes (NP) noles along the no r t h e r n evaporation pond. These 
data are presented i n Table 3. 

Table 3. Water-level data i n neutron-probe holes and mon­
i t o r i n g w e l l s . 

WELL DAT; DEPTH TC WATER 
( f t ) 

5 2-U-84 43.73 
3 2-14-84 34.26 
2 2-15-34 19.90 
i 2-15-34 1^.01 
4 2-15-34 24.97 
NP-B 2-15-34 23.91* 
NP-7 2-15-34 24.44 
NP-o 2-15-54 23.71 
NP-5 2-15-34 23.19 
N = -3 2-15-84 23.09 
NP-2 2-15-54 31 .CC* 
NP-1 2-15-34 39.04 
NP-0 2-15-34 22.72 

* Ko temoerature probe tube. A l l other MP holes have tubes 
along t h e i r t o t a l l e n g t h . Water l e v e l s were measured mith the 
temperature probe tubes i n the holes. 



The four down-gr adient wells (P-1 /°-2/P-3/P-4) mere 
sampled on the afternoon of February 15/ 1934. Samoles mere 
collected t i l t h a b a i l e r . ?aceated attempts to pump the wells 
with two d i f f e r e n t pumps f a i l e d because of sand-lock. The 
wells i n sthich the worst qu a l i t y aater was suscected were 
samoled l a s t in order to minimize contamination of samples by 
the b a i l e r in the event the bailer cleaning was i n e f f e c t i v e . 
The sanding order was therefore P-3/ P-2/ P-1/ P-4. The 
bail e r was thoroughly washed with methanol between samples. 
The samples were collected according to in s t r u c t i o n s supplied 
by each of two labs/ Mauser Labs of 3oulder/ Colorado/ and 
Controls for Environmental Pollution of Santa Fe/ New Mexico. 
=3ch lab was sent a complete sample from each w e l l . The 
samples were shipped via UPS to the labs and apcroved chain of 
custody procedures were followed. 

Lithologic logs *or each of tha monitoring wells d r i l l e d 
by Earl and Sons/ Inc. are given hereafter. 
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WELL NUM5ER: 1 
OATE: a February 1964 
LOCATION: 29.11.27.24221 

DEPTH DESCRIPTION 
IN FEET 

"̂5 Light brown clayey sand/ coarse/ poorly sorted/ 
quartzose and s l i g h t l y calcareous 

5~10 Yellowish gray sandy pebbles and cobbles/ poorly 
sorted/ roundea to subrounded 

12-12 Yellowish gray pebbly sand/ very coarse/ 
poorly sorted/ feldspathic and noncalcareous 

'2-22 Dark gray pebbly and sandy cobales/ some 
quartz pebbles/ most are volcanic/ subrounded 
coboles and pebbles/ some clay/ a l i t t l e 
water at about 15 feet 

Gray-green clayey sand becoming l i g h t yellow 
clayey sandstone and sandy claystone 



W=LL NUMBER: 
DATE: 
LOCATION: 

DE°TH 
IN FEET 

C-5 

5-10 

15-2C 

20-25 

25-26 

7 February 1934 
29.11.27.24321 

DESCRIPTION 

L i g h t yellow brown s i l t y sandy c l a y / very 
calcareous 

L i g h t yellow brown clayey sand/ subrounded 
to subangular/ moderately to poorly s o r t e d / 
very calcareous 

L i g h t brown pebbly sand/ clayey/ very calcareous/ 
cobbles at 15 f e e t 

Gray sanoy pebbles/ poorly sorted coarse 
quartzose sand/ pebbles are dark gray 
and v o l c a n i c 

Dark gray cobbles/ some quartz pebbles/ mostly 
v o l c a n i c / some sand 

Yellow gray clayey sandstone and sandy claystone 

5 



WELL NUM3ER: 
DATE: 
LOCATION: 

CEPTH 
IN FEET 

C-5 

5-10 

1C-1 5 

15-27 

27-35 

8 February 1934 
29.1 1 .27.24442 

DESCRIPTION 

Yellow brown sandy s i l t and clay/ very calcareous 
quartzose 

yellow brown sand/ calcareous/ s i l t y and clayey/ 
quartzose 

Yellow brown sand/ s i l t y and clayey/ 
fine-grained/ 
very calcareous/ auartzose 

Light brown clay/ sandy/ very calcareous/ 
becoming•pebbly with depth 

Gray yellow brown cobbly sand/ coarse/ poorly 
sorted/ s i l t y and clayey/ volcanic pebbles 
small amount of water at about 35 feet 

35-40 Gray coboles/ pebbly ana sandy/ coarse sand/ 
yelloui gray clayey sandstone 3t about 40 *eet 



WELL NUMBER: 4 
DATE: 9 February 19S4 
LOCATION: 29.11.27.23344 

DEPTH DESCRIPTION 
IN FEET 

C-5 Yellow gray-brown sandy s i l t and cl a y / calcareous 

5-10 Yellow brown s i l t y sandy clay and clayey s i l t / 
very s l i g h t l y calcareous 

1C-15 Reddish yellow-brown clayey sandy s i l t / s i l t y 
c l a y / f i n e - g r a i n e d quartzose sand/ noncalcareous 

15-19 L i g h t brown coarse sand with clay and pebbles/ 
calcareous 

19-25 Gray cebbly sand/ very coarse/ poorly sorted/ 
some clay and s i l t / subrounded t o subangular/ 
quartzose/ pebbles rounded/ s l i g h t l y calcareous 

Z5-3C Gray cobbles and Debbles/ subrounded t o rounded/ 
v o l c a n i c / at about 25 f a s t / hydrocarbon smell 
and c o l o r 

30-32 Gray cobbly sand/ w i t h hydrocarbon smell and 
c o l o r / coarse grained/ sand i s quartzose 
and f e l d s o a t h i c / subrounded and subangular quartz 
grains are cle a r 

32 Yellow gray clayey sandstone 



WELL NUM3ER: 
OATE: 
LOCATION: 

5 
6 February 1934 
29.11 .26.31 1 1 2 

0E°TH 
IN FEET 

DESCRIPTION 

C-5 Pale yellow brown clay/ s i l t y / sons sand/ 
calcareous 

5-1 C Pale yelloui brown clayey sand and auartzose 
s i l t / poorly sorted/ calcareous 

10-1 5 

15-20 

20-2 5 

25-33 

35-37 

Yellow brown sand/ subrounded quartzose sand 
s l i g h t l y calcareous 

Yellow brown sand/ clayey/ moderately coarse 
grained/ very s l i g h t l y calcareous 

Yellow brown sand/ clayey/ s i l t y / f i n e to meaium 
grained/ moderately sorted/ noncalcareous 

Yellow brown sand/ s i l t y and s l i g h t l y clayey/ 
fine-to-medium grained/ well sorted/ subangular/ 
noncalcareous/ becoming more clayey with depth 

Yellow brawn pebbly and coobly sand/ clayey/ 
calcareous 

37-47 » 03rk gray sandy and cl3yey cobbles and pebbles/ 
water at 42 feet 

47-50 

5C-54 

Dark gray cobbles with greenish clay 

Green-gray cebbly clay 



WELL NUMBER: 6 
CATE: 7 February 1934 
LOCATION: 29.11.27.42144 or 42233 

DEPTH DESCRIPTION 
IN FEET 

C-1 5 P3le yellow broiun sand/ clayey and s i l t y / 
subangular/ poorly sorted/ quartzose/ very 
calcareous/ becoming more clayey with depth 

15-2C Pale yellow brown s i l t / sandy and clsyey/ s i l t 
i s coarse/ sand i s very f i n e / moderate s o r t i n g / 
quartzose and calcareous 

20-25 e a l e yellow sand/ s l i g h t l y clayey/ subrounded/ 
well sorted/ quartzose/ noncalcareous 

25-35 °ale yellow sand/ coarse to medium grained/ 
quartzose/ noncalcareous 

35-41 Pale yellow sand/ clayey/ fine grained/ s i l t y / 
quartzose/ s l i g h t l y calcareous 

41-49 Gray-black cobbles and Debbles/ volcanic 

49-52 Gray-green clayey sandstone and sandy claystone 



M 

TABLE 3.1 

WELL LOG FOR MONITORING WELL NUMBER 7 

Drilling Date: February 25 

Depth 

in Feet Description 

0- 1 Gravel f i l l 

1- 5 Brown sandy s i l t and clay with small gravels 

5-10 Brown sandy s i l t and clay, more firm and sticky 

10-15 Lighter brown sandy s i l t and sticky clay 

15-20 Lighter brown sandy s i l t and clay, larger cobbles and pebbles 

20-25 Sand with cobbles and pebbles 

25-30 Sand 
30-35 Greenish clay with pebbles, top of Nacimiento estimated at 32 

feet 

35-40 Greenish clay, few pebbles 

40-45 Green to gray clay, smooth drilling 

45-50 Green to gray clay, smooth drilling 

50-65 Sticky gray to green clay 

Elevation of Top of Pipe: 5524.09 feet 

Total Depth of Casing: 62.11 feet 

Description of Casing: Bottom of casing has a 2 foot stainless steel blank 
section for a s i l t trap, followed by a 10 foot section of 6" l.D. 
stainless steel screen, in turn followed by 6" l.D. schedule 40 PVC casing 
to the top of pipe. Sand was added to 45 feet below grade, bentonite to 41 
feet below grade, and grout to the surface. 

3-3 

DTG5.TT.26 



TABLE 3.2 

WELL LOG FOR MONITORING WELL NUMBER 8 

Drilling Date: February 28, 1986 

Depth 
in Feet Description 

0-20 Light brown sandy clay, similar to that found on the ground 
surface 

20-34 Cobbles and pebbles 

34 Green-gray clay and sandstone, intermixed with small pebbles 
and sand. Top of Nacimiento. 

Elevation of Top of Casing: 5531.12 feet 

Total Depth of Casing: 34.94 feet 

Description of Casing: Bottom of casing has a 2 foot stainlesssteel blank 
section for a s i l t trap, followed by 20 feet of 6" l.D. stainless steel 
screen, followed by 5" l.D. schedule 40 PVC to the surface. The screened 
section of the hole was sanded to within 7 feet of the surface, a 
bentonite seal (1/2 bucket) was added and concrete was used for a surface 
seal. 

DTG5.TT.26 

3-4 



TABLE 3.3 

WELL LOG FOR MONITORING WELL NUMBER 9 

Drilling Date: March 3, 1986 

Depth 
in Feet Descri ption 

0-5 Fill material, some rock 

5-10 Sticky reddish brown silty clay 

10-15 Lighter color silty clay, some pebbles 

15-20 Lighter color silty clay, some pebbles 

20-25 Cobbles, pebbles, sand 

25-30 Cobbles, greenish clay, top of Nacimiento 

Elevation of Top of Casing: 5519.70 feet 

Total Depth of Casing: 33.99 feet 

Description of Casing: Bottom of casing has a 2 foot stainless steel blank 
section for a s i l t trap followed by 20 feet of 6" l.D. stainless steel 
screen, followed by 6" l.D. schedule 40 PVC to the surface. The screened 
section of the hole was sanded to within 7 feet of the surface, a 
bentonite seal (1/2 bucket) was added and concrete was used for a surface 
seal. 

3-5 

DTG5.TT.26 



10' STEEL PIPE WITH 
LOCKING CAP 

A' STAINLESS STEEL PIPE 
VITU LIICKING CAP 

4' PVC PIPE 
CONCRETE 
4'X4' CONCRETE SLAB 

BENTONITE PLUG 

4' STAINLESS STEEL PIPE 
0/12 SAND 

4* STAINLESS STEEL 
CENTRALIZER 

3/8* PEA GRAVEL 

4' STAINLESS STEEL SCREEN 
(.05' SLOT) 

4* STAINLESS STEEL 
CENTRALIZER 

4* STAINLESS STEEL PIPE 
WITH CAP 

-TOTAL DEPTH OF VELL CASING 

TOTAL DEPTH OF BOREHOLE 

MONITDR VELL. MW-11 



LITHOLOGIC LOG 

SITE ID: BRC 
SITE COORDINATES (ft.): 
N 

FIELD REP.: KAS7UPA/SELKE 

Pagr 1 of L 

I OCA I ION III: MJf_-JL 

E 
GROUND ELEVATION (ft. MSI): 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILL I NG'METHOD: AIR CASING DRIVLR ROTARY 
DRILLING CONTR.: &EMAN 
DATE STARTED: 7-31-87 DAIE COMPLETED: 7-31-67 

COMMENTS: STEAH CLEANED RIG ANO ALL TOOLS PRIOR IO DRILLING. 

Litliologic Description 

0 - 5 ' 

• 1 0 ' 

-10 -17.V 

1 ? V I V 

NOTE: 

SAND, mnrl y r l s h l>rn ( | 0 Y R r , / 1 ) . f i n r 
t o mrd . g r . sand w / m i n n r c r s q r . sand 
and p o l i l i l p g r a v p l (up t o 1 " ) . I lnr .on-
s o l l i l a l o i l , modc rnVp l y w n H s n r l n i l . 
s t i h r o u n d r d , no o d o r . 
QI!AVLLLY_SANI). o l i v e q r a y ( r , Y 1 / l ) . 
M i i o t o mod. g r . sand w / m i n o r r r " ! g r . 
sand nnr .nnsn l i d a t o d , mod. w l l s o r t e d , 
s i i l i r o u n d n d , g r a v o ! c l a s t s ( V l o ? " ) 
s i i l i roundr -d . M o d r r a l e d n q r a d a t i o n 
o d o r . 
SAm_)Y_CLAY. I I . o l i v n g r a y ( r - Y V ? ) . 
f i n o t o mod. o r . sand in c l a y m a t r i x 
no o d o r . 

SANDY CLAY. as a h n v c 
SANDY CLAY. yo 1st, g r a y ( S Y i / 7 ) , f i n e 
q r . sand in r; lay m a t r i v . c l a y >:hips up 
l o i y f r om mndr ra tP . l y c o n s o l i d a t e d 
r . lay ( o r w r a l l i o r r d s t i a l o ) . 

S a l m a l ion f r o m - 7 - f t " t o • l ? V 



10' STEEL PIPE WITH 
LOCKING CAP 

^ 4 ' STAINLESS STEEL PIPE 
WITH LOCKING CAP 

CONCRETE 

4'X4' CONCRETE PAD 

4' STAINLESS STEEL PIPE 
^ BENTONITE PLUG 

SN8/1?..SAND 
^ 4 * STAINLESS STEEL 

CENTRALIZER 

3/0* PEA GRAVEL 

4' STAINLESS STEEL 
SCREEN (.05* SLOT) 
VITII CAP 

4' STAINLESS STEEL 
CENTRALIZER 

TOTAL DEPTH DF VELL CASING 

•TOTAL DEPTH OF BOREHOLE 

MONITOR WELL MW-12 



LITHOLOGIC LOG 
^ne 1 of l _ 

UlCAUnil MAP: 

1/4 1/4 1/4 1/1 S 

SITE ID: BRC LOCATION IO: MW"U 

SITE COORDINATES (Tt.): 

N E 

GROUND ELEVATION ( f t . MM.): 

STATE: NEW MEXICO COIINIY: SAN_JJJAN_ 

DRILLImMETHOD: AIR CASING DRIVER ROTARY 

OR ILL ING CONTR.: BECHAN OROIIIERS 

DATE STARTED: 8-1-87 DAIE COMPLETED: 8-1-07 

FIELD REP.: KASZUOA 

COMMENTS: SATURATED fROM -5 --12'. TD-171. 

STEAM-CLEANED AIL IOOLS PRIOR TO DRILLING. 

OCA ii nn nrr.cRii'iioH: 

Orplh 

0 0 

ID 

70 

2S 

30 

35 

40 

45 

SO 

A k.'M'.l 

. i ;.••»< 

I i lh 
Drilling Time 
Scale: 

Sample Type 
and Interval 

0- 5' 

S- 9 1 

9-10' 

10-15* 

15-16" 

1B-W 

L i t h o l o g i c D e s c r i p t i o n 

0- 5 ' SAND, mod y e l l o w i s h hrwn ( 1 0 Y R S / 4 ) . f i n e - t o 
twy f -g ra i ned s a n d , u n c o n s o l i d a t e d , wc-11-
s o r l r r l , s i ih rn i in r te r l . Hn 1IC o d o r . S a t u r a t e d A 
- V . 

5- 0 ' SAND, as a l i nve . S a t u r a t e d . G r a v e l l y sand 

9 ' . Sn l i ro i inded g r a v e l . ? " f l i a . 
9 10 ' SANf)Y_CLAY. dusky y e l l o w ( S Y R / 1 ) , r i n n - l n 

mer l -gr sanrl i n c l a y m a t r i x . No MC n d o r . 

S a t u r a t e d . 
10 -15 " SAN_DY_CLAJf. as a l , ove . M ino r r l i i p s n f c l a y 

( • s l i a ' l n ) . " -107 . . S a t u r a t e d l o - l Z \ 

I S - l f i - SANDY_CLAY. as a l i o vp . C l a y c h i p s up I n S" 
( m o d e r a t e l y c o n s o l i d a t e d c l a y o r w e a t h e r e d 
s h a l e ) . C o n t a i n s ' I Olf. gyps i im. (In IIC. o i lo r . 

I n 17* C1-AYEY_ SAND. d u s t y y e l l o w ( 5 Y f i / 4 ) , sanrt i s 
f i n r g r a i n e d , w e l l - s o r t e d . Ho 
IIC odnr. 



X 2 ' STAINLESS STEEL 

34.74' 

22.0' 

25.0' 

28.83' 

44.6' 

49.8' 

51.0' 

LOCKING CAP 

_§!_ X _ £ CEMENT TILLED 

STEEL GUARD PIPE 

3 ' X ? ! _ CONCRETE SLAB 

NEAT CEMENT SLURRY VITH 5X 

BENTDNITE 

25' PVC PIPE 

* ' -X 5 ' . STAINLESS STEEL 
PIPE 

BENTONITE PLUG 

TOP OT SCREEN 

STATIC VATER LEVEL 

i * _ X 15 '_ STAINLESS STEEL 

SCREEN < SO SLOT) 

SAND \ 12/20 

-BOTTOM DF SCREEN 

4 ' X 5' STAINLESS STEEL PIPE 

_ TOTAL DEPTH DF VELL 

TOTAL DEPTH OF BOREHOLE 

FIGURE B-7 

COMPLETION DIAGRAM 
PIEZOMETER P-4 

/HLO-'V) 



FIGURE B-14 
LITHOLOGIC LOG (SOIL) 

PIEZOMETER P-4 

LOCATION 

-1/* S_ 

BBC SITE ID: 
SITE COORDINATES (ft.): 
N 

LOCATION ID: 

Pege 1 of 1 

P-4 (HU-13) 

GROUND ELEVATION (ft. MSL): 5538.A2 
STATE: Mew Mexico COUNTY: San Juan 

Casing Driver 
Beeman Brother! 

DRILLING METHOD: 
DRILLING CONTR.: 
DATE STARTED: 2 September 1983 DATE COMPLETED: 3 September 1988 
FIELD REP.: U.S. Dubyk 
COMMENTS; Static on Septeaber 9. 1988: 37.91' from TOC. 

LOCATION DESCRIPTION: 

Drilling Tine 
Scale: 

1233 

1*15 

H20 

U55 

Sample Type 
and Interval 

'-27' Silt and Clay • Moderate brown (5 YR </4) to light 
brown (5 YR 5/6). 

lithologic Description 

27'-30' Sand - Very pale or (5 YR 8/2) fine to coarse 
grained, angular to subangular predoainantly quartz. 

30'-*0' Gravel and Sand • Light gray (N7>. Sand it medium 
to coarse grained, subrounded to rounded. Gravel ic 
subangular to rounded, up to 3" diameter. 

41'-«' Clay. - Pale olive (10 T 6/2), plastic. 

«'•«• Crave! and Sand - At above. 

«'-51' Sand ; Macl«lento formation -light bluish grey 
(5B7/1) Fine grained, silty. 



25,54' 

13,5' 

16,5' 

18,8' 

34.4* 

39.6' 

4L0' 

7 

. ? _ X 2' STAINLESS STEEL 
LOCKING CAP 

e ' _ X 4 ' CEMENT FILLED 

STEEL GUARD PIPE 

J L _ * y CONCRETE SLAB 

NEAT CEMENT SLURRY WITH 5Z 

'BENTONITE 

X_121_ PVC PIPE 

/ X 5' STAINLESS STEEL 
PIPE 

BENTONITE PLUG 

TOP DF SCREEN 

STATIC VATER LEVEL 

- I L X 15' STAINLESS STEEL 

SCREEN < 2 0 , . SLDT) 

SAND 

BOTTOM OF SCREEN 

.1! X 5' STAINLESS STEEL PIPE 

10/20 SAND 
-TOTAL DEPTH OF VELL 

A - TOTAL DEPTH OF BDREHOLE 

FIGURE B-l 

COMPLETION DIAGRAM 

RECOVERY VELL RV-1 



FIGURE B-8 
LITHOLOGIC LOG (SOIL) 
RECOVERY WELL RW-1 

LOCATION HAP; 

1/4 1/4 -V* J / 4 S_ 

BRC SITE ID: 
SITE COORDINATES ( f t . ) : 
N 

LOCATION ID: 

Page 1 of 1 

GROUND ELEVATION ( f t . MSL): 5525.92 
STATE: Mew Mexico COUNTY: San Juan 

Casing Driver DRILLING METHOD: 
DRILLING CONTR.: Beeman Brothers 
DATE STARTED: 30 August 1988 
FIELD REP.: U.S. Dubyk 
COMMENTS: Static on September 2, 1988: 26.65 from TOC. 

DATE COMPLETED: 31 August 1988 

LOCATION DESCRIPTION: 

Depth Visual X Lith 
Drilling Time 
Scale: 

Sample Type 
and Interval lithologic Description 

10 

15 

20 

25 

30 

35 

40 

45 

50 

0'-18' Silt and Sand - Dark yellowish brown (10 YR 4/2) to 
grayish brown (5 YR 3/2). Minor to strong hydrocarbon 
odor. 

1642 

1646 

1710 

1720 

1725 

1730 

1738 

1758 

1B'-34» Sand and Gravel - Mediua dark gray (N4). Sand is 
rediurn to very coarse grained, subangular to subrounded. 
Gravel is subrounded to well rounded, to 2" diameter. 
Strong hydrocarbon odor. 

T.D. 41 

34'-41' Shale - Naclalento Form tion • Dusky yellow (5 YR 
6/4) to light olive gray (5 Y 6/1) shale. 



24.98' 

16.0' 

19.0' 

213' 

X 2' STAINLESS STEEL 
LOCKING CAP 

i l - X *' CEMENT FILLED 
STEEL GUARD PIPE 

J l - X_3! CONCRETE SLAB 

3 7 3 ' 

42.45' 

43.0' 

NEAT CEMENT SLURRY VITH 5X 
BENTONITE 

J l . V 2"' PVC PIPE 

BENTONITE PLUG 

TOP OF SCREEN 

STATIC VATER LEVEL 

J l - X 13' STAINLESS STEEL 
SCREEN t 20 SLUT) 

lg/20 SAND 

•BOTTOM DF SCREEN 
4 ' X 5' PVC PIPE 

_TOTAL DEPTH OF VELL 

TOTAL DEPTH DF BOREHOLE 

FIGURE B-4 

COMPLETION DIAGRAM 
PIEZOMETER P-l 



FIGURE B-ll 
UTHOLOGIC LOG (SOIL) 

PIEZOMETER P-l 

LOCATION 

J 
>H5*—vi*io; ^<>-\ 

.V* .V* 1/4 S 

BRC SITE ID: 
SITE COORDINATES ( f t . ) : 
N 

LOCATION ID: 

Page J_ of 1 

GROUND ELEVATION ( f t . HSL) 
STATE: New Nentco COUNTY 

55?*,6? 

Casing Driver 
San Juan 

Beeman Brother* 
DRILLING METHOD: 
DRILLING CONTR. 
DATE STARTED: 30 August 1988 DATE COMPLETED: 30 August 1988 
FIELD REP.: U.S. Dubyk 
COMMENTS: This well reptaced bv P-1a on August 31. 1988. 

LOCATION DESCRIPTION: 

Depth 
Drilling Tine 
Scale: 

Sample Type 
and Interval Lithotogic Description 

20' Silt and Clay - Dark yellowish brown (10 YR 4/2) to 
grayish brown (S YR 3/2). Weak hydrocarbon odor. 

20'-34.5' Sand and Gravel - Dark gray (N35 to grayish 
black (U2). Sand is fine to very coarse grained, 
subangular to rounded. Gravel is subangular to well 
rounded, to 2" diameter. Very strong to intense 
hydrocarbon odor. 

36.5'-42.0' Shale - Naciwlento Formation - Dusky yellow 
(5 Y 6/4) to olive gray (5 Y 3/2) shale. 



X 2' STAINLESS STEEL 
LOCKING CAP 

ILL X 4' CEMENT FILLED 
STEEL GUARD PIPE 

31_ X__31_ CONCRETE SLAB 

NEAT CEMENT SLURRY VITH 5% 
BENTONITE 

v 10' PVC PIPE 

I L X 5' STAINLESS STEEL 
PIPE 

22.92' 

TOP OF SCREEN 

STATIC VATER LEVEL 

I L X 1 5 ' STAINLESS STEEL 

SCREEN ( 2 0 SLOT) 
s / > g SAND 

BOTTOM OF SCREEN 

£ X 5' STAINLESS STEEL PIPE 

10/20 SAND 
] _ TOTAL DEPTH DF VELL 

TOTAL DEPTH OF BDREHOLE 

FIGURE B-2 

COMPLETION DIAGRAM 

RECOVERY VELL RV-2 



FIGURE B-9 
LITHOLOGIC LOG (SOIL) 

RECOVERY WELL RW-2 
LOCATION 

JL -rtH< 

SITE 10: BBC LOCATION IC: 

Page 

BU-2 

of 

SITE COORDINATES ( f t . ) : 
N . 
GROUND ELEVATION ( f t . MSL): 5523.48 
STATE: New Mexico COuNTT: San Juan 

Casing Driver 
Beeman Brothers 

DRILLING METHOD: 
DRILLING CONTR. 
DATE STARTED: 29 August 1988 
FIELD REP.: U.S. Dubyk 
COMMENTS: Static on September 2. 1988: 23.42 from TOC. 

DATE COMPLETED: 29 August 1988 

LOCATION DESCRIPTION: 

Depth Visual X Lith 
Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

40 

45 

SO 

-10' Silt and Clay - Mediua dark gray (N4) to brownish 
gray (5 TR 4/1). Slightly effervescent in HCI. Faint 
hydrocarbon odor. 

few 
'i.-f^V: •, 

OBDDQSaSSIQi 
0 0 3 

T.D. 
41.2' 

0948 

0953 

0958 

1024 

1029 

1033 

1050 

1100 

10*-15' Sand and Silt - Moderate brown (5 TR 4/4), very 
fine grained end well sorted. 

15'-32' Sand and Gravel - Olive gray (5 T 4/1) to brownish 
gry (5 YR 4/1). Sand is mediua to very coarse grained, 
subangular to subrounded. Gravel Is subangular to well 
rounded, to 2" diameter. Noticeable hydrocarbon odor 
below 25'. 

32'-41.2' Shale - Naclatento Formation - Dusky yellow (5 
6/4) to olive gray (5 T 3/2). 



JS&L 

17.4' 
23.02' w 

X 2 ' STAINLESS STEEL 

LOCKING CAP 

4 ' CEHENT FILLED 

32.7' 

38 ff 

39-5* 

STEEL GUARD PIPE 

- I L X_3J CONCRETE SLAB 

NEAT CEMENT SLURRY VITH 5/C 

-^BENTDNITE 

JL . X- 16' , pvc PIPE 

2 
BENTONITE PLUG 

TOP OF SCREEN 

STATIC VATER LEVEL 

STAINLESS STEEL 

SCREEN ( ZO SLOT) 

SAND 

-BOTTOM DF SCREEN 

A ' X 5 ' PVC PIPE 

— TOTAL DEPTH OF VELL 

TOTAL DEPTH DF BOREHOLE 

FIGURE B-5 

COMPLETION DIAGRAM 
PIEZOMETER P-2 



FIGURE B-12 

LOCATION HAP; 

UTHOLOGIC LOG (SOIL) 
PIEZOMETER P-2 

*̂T-*̂< 

_ ^ P - 2 M ^ ^ * r 
- \ 

JM JA J/* 1A S_ 

_|«L SITE ID: 
SITE COORDINATES ( f t . ) : 
N 

LOCATION ID: 

Page of 1 

GROUND ELEVATION ( f t . HSL): 5523.73 
STATE: New Mexico COUNTY: San Juan 

Casing Driver 
Beeman Brothers 

DRILLING METHOD 
DRILLING CONTR 
DATE STARTED: 29 August 1988 
FIELD REP.: W.S. Oubyk 
COMMENTS 

OATE COMPLETED: 29 August 1988 

This well replaced by P-2a. 
1988: 23.75 from TOC. 

Static on Septeirber 2. 

LOCATION DESCRIPTION: 

Depth Visual X l i t h 
Drilling Tia 
Scale: 

Saople Type 
and Interval lithologic Description 

10 

15 

20 

30 

35 

40 

45 

SO 

oooo 

£ 0 
O S 

oo 

O 0 

o o 

I 
0'-13* Silty and Clay - Dark gray (N3) to grayish black 
(N2) to dark yellowish brown (10 YR 4/2). Intense 
hydrocarbon odor. 

m 
• . • a 

D. 
39.5» 

1650 

1656 

1710 

1720 

1730 

1734 

1752 

1808 

13'-31.5' Sand and Gravel - Moderate yellowish brown (10 
YR 5/4) to mediua grey (HS). Sand I t mediuat to very 
coarse grained, subangular to subrounded. Gravel i t 
subangular to well rounded, to 2" diameter. Strong 
hydrocarbon odor below 25'. 

31.5'-39.5' ShBle - Nacimiento Formation - Dusky yellow 
(5 T 6/4) to olive gray (5 Y 3/2). 



TABLE 3.4 

WELL LOG FOR MONITORING WELL NUMBER 10 

Drilling Date: March 4, 1986 

Depth 

in Feet Description 

0-5 Topsoil, roadbase, reddish brown sandy clay 

5-10 Reddish brown s i l t y , sandy clay 

10-15 Cobbles, pebbles 

15-20 Gravel, cobbles, pebbles 

20-25 Greenish clay at 23 feet, top of Nacimiento 

25-30 Greenish clay, Nacimiento 

30-35 Nacimiento, color changed from yellow-green to blue-gray 

Elevation of Top of Casing: 5516.86 feet 

Total Depth of Casing: 33.93 feet 

Description of Casing: Bottom of casing has a 2 foot stainless steel blank 
section for a s i l t trap, followed by 20 feet of 6" l.D. stainless steel 
screen, followed by 6" l.D. schedule 40 PVC to the surface. The screened 
section of the hole was sanded to within 7 feet of the surface, a 
bentonite seal (1/2 bucket) was added and concrete was used for a surface 
seal. 

DTG5.TT.26 
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650' 

7.00' 

12.93' 

32.93' 

33.93' 

35.0' 

! — X 2' STAINLESS STEEL 
LOCKING CAP 

S I - X _ £ — CEMENT FILLED 

STEEL GUARD PIPE 

2L_ X. 3' , CONCRETE SLAB 

/ i l _ X 13' PVC PIPE 

/ BENTONITE PLUG 

• SAND 

TOP OF SCREEN 

STATIC VATER LEVEL 

JLL X_2JL_ STAINLESS STEEL 
SCREEN 

• BOTTOM DF SCREEN 

X 2' STAINLESS STEEL PIPE 
TOTAL DEPTH DF VELL 

TOTAL DEPTH DF BOREHOLE 

FIGURE B-3 

COMPLETION DIAGRAM 
RECOVERY VELL MV-10 CRV-3) 

(RECONSTRUCTED FROM VERBAL DESCRIPTION 
SUPPLIED BY ENGINEERING-SCIENCE, 1967) 



FIGURE B-10 
LITHOLOGIC LOG (SOIL) 

RECOVERY HELL MV/-10 (RW-3) 

a 
LOCAT IOH 

1/4 1/4 S 

BRC tttE 10: 
SITE COORDINATES (ft.): 
N 

P«B« J _ Of J _ 

LOCATION ID : HW-10 fRW-3l 

CROUND ELEVATION ( f t . MSL): -5516 
STATE: New Mexico COUNTT: Sun Juan 
DRILLING METHOD: Auger 
DRILLING CONTR.: Ear l t Sons. I nc . 
DATE STARTED: 4 March 1966 DATE COMPLETED: 4 March 1956 
FIELD REP.: Engineer ing-Science, t n e . 
COMMENTS: 

LOCATION DESCRIPTION: 

Depth 
D r i l l i n g TIa 
Sca le : 

Sample Type 
and I n t e r v a l L i t h o l o g i c Desc r i p t i on 

' - 5 ' Tooso l l . Roadbase. Sandy Clay 

•10' S i l t y . Sandy Clay 

10 ' -15 ' Cobbles and Pebbles 

13 ' -20 ' Grave l . Cobbles, and Pebbles 

20 ' - 30 ' Green Clay: Nacimiento Formation 

3 0 ' - 3 5 ' Nacimiento Formation - Yel low-green to b lue -g ray . 



PHI 

7.71' 

2.0' 

AD' 

b.35' 

16.8' 

2&2' 

2£7' 

i l _ X 2' STAINLESS STEEL 
LOCKING CAP 

X _ I ! — CEHENT TILLED 

STEEL GUARD PIPE 

X_2! CONCRETE SLAB 

NEAT CEHENT SLURRY WITH 5X 
BENTDNITE 

PVC PIPE 

BENTONITE PLUG 

'TOP OF SCREEN 

STATIC VATER LEVEL 

X_J°1_ PVC 

SCREEN ( g" SLOT) 
lg/gQ SAND 

-BDTTOH OF SCREEN 
4' X 5' PVC PIPE 

.TOTAL DEPTH OF VELL 

.TOTAL DEPTH OF BOREHOLE 

FIGURE B-6 

COMPLETION DIAGRAM 
PIEZOMETER P-3 



FIGURE B-13 
LITHOLOGIC LOG (SOIL) 

PIEZOMETER P-3 

LOCATION 

-6Q] ^ 3 

P-3* i s - * - IJZJ 

JA J/4 J / * J / * «_ 
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Beeman Brothers 
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FIELD REP.: U.S. Dubvfc 
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diameter. Strong hydrocarbon odor. 
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YR 6/4) to light olive gray (5 Y 6/1) shale. 
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OIL CONSERVATION DIVISION 
SANTA FE 

March 6, 1989 

Mr. David G. Boyer 
State of New Mexico 
Energy, Minerals and Natural Resources Department 
Oil Conservation Division 
P. 0. Box 2088 
State Land Office Building 
Santa Fe, New Mexico 87504 

RE: Discharge Plan Renewal 

Dear Mr. Boyer: 

Please find enclosed three (3) copies of Bloomfield Refining Company's 
application to renew our discharge plan, GW-1, for our f a c i l i t y as 
required pursuant to Water Quality Control Commission regulations. 

Since the approval of the last renewal on June 7, 1984, our f a c i l i t y has 
made substantial progress toward both understanding the effect of our 
f a c i l i t y upon the environment, and implementing procedural and physical 
changes to our f a c i l i t y to minimize these effects. During the period, we 
have done exhaustive groundwater contamination studies, finally resulting 
in a groundwater remediation system. We rebuilt the refinery sewer system 
and added curbed, concrete slabs in the process areas. We implemented a 
systematic inspection/repair program for f a c i l i t y tankage and are in the 
process of bringing on line a cathodic protection system for the tankage 
and underground piping. We relocated the spent caustic and crude slop 
tanks onto concrete slabs with concrete retaining walls. We removed all 
underground tanks. And probably, most importantly, we began a more 
conscientious effort to reduce the impact of our effluent through source 
control and prevention. 

In our renewal application, we have proposed additional improvements to 
our effluent system with a phased program of adding double-lined 
evaporation ponds. With your concurrence we are prepared to begin this 
activity this year. 

Hopefully, our renewal application wi l l meet with your approval. Mr. 
Chris Hawley will be sending you an updated aerial photograph as soon as 
possi ble. 

RO. Box 159 • Bloomfield, New Mexico 87413 • 505/632-8013 



He and I are available to discuss additional information you may require. 

Sincerely yours_, 

Richard Traylor 0 
Refinery Manager 

RT/jm 

Enclosure 

cc: Joe Warr 
Chris Hawley 
Mi ke Macy 
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ALBUQUERQUE JOURNAL Tuesday, February 21 , 1989 

Refinery Blast Investigated 
BLOOMFIELD — Investigators said Mon­

day they still aren't sure what caused an 
explosion and fire at a Bloomfield refinery 
over the weekend that injured 13 people. 

The explosion occurred at 4:10 p.m. Satur-
i 

day at the Bloomfield Refining Co. southeast 
of Bloomfield in the refinery's depropanizer 
section, said Don Warren, a chief operator at 
the refinery. 

Warren said the section is considered to be 
the most volatile at the refinery. It is where 
butane and propane gas are made. 

Jim Stiffler, safety supervisor at the refin­
ery, said it may be the end of the week before 
refinery officials know what caused the explo­
sion. Stiffler also couldn't estimate the dam­
age, but said he anticipates it would be 
substantial. 

The 13 people injured in the explosion were 
treated and released from San Juan Regional 
Medical Center in Farmington Saturday, 
hospital spokesman Mark Timney said. 
Twelve were treated for chlorine gas inhala­
tion and one for chemical burns to the eyes. 

The company is owned by Gary Energy of 
Denver. 
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NEW MEXICO 

HEALTH AND ENVIRONMENT 

ENVIRONMENTAL IMPROVEMENT DIVISION 
Harold Runnels Bldg.-1190 St. Francis Drive 

Santa Fe, New Mexico 87503 
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Director 

GARREYCARRUTHERS 
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Secretary 
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•epj ty Secretary 

DEPARTMENT 

February 1, 1989 CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Chris Hawley 
Bloomfield Refining Company 
P.O. Box 159 
Bloomfield, NM 87413 

SUBJECT: Water Quality C e r t i f i c a t i o n For A c t i v i t y Proposed Under Permit 
Application NO. NM-OYT-0577, Dated December 22, 1988 

Dear Mr. Hawley: 

Pursuant to Section 401(a)(1) of the Clean Water Act, the Surface Water 
Quality Bureau has examined an application from the Bloomfield Refining 
Company for a Section 404 permit to place dredged material into the San Juan 
River i n association with the periodic cleaning of a river water intake 
structure. The project is located along the south bank of the San Juan 
River, upstream of the State Highway 44 bridge at Bloomfield, San Juan 
County, New Mexico. The application is for a permit to authorize this 
a c t i v i t y for a ten-year period from January 1989 to December 1998. 

The a c t i v i t y proposed under this new permit has been conducted periodically 
by the Bloomfield Refining Company and i t s predecessor, Plateau, Inc., under 
Section 404 Permit No. NM-OYT-0115 issued to Plateau, Inc., for the period 
of December 28, 1978, to December 31, 1988. The Surface Water Quality 
Bureau is concerned about the long-term, cumulative effects of this 
a c t i v i t y , p a r t i c u l a r l y , i t s contribution to recurring t u r b i d i t y , sediment 
transport and deposition, and general degradation of the fishery habitat i n 
this reach of the San Juan River. 

After consideration of the applicable provisions of the Clean Water Act and 
appropriate requirements of state law, the bureau has determined that state 
c e r t i f i c a t i o n for a c t i v i t y proposed i n this application shall be limited to 
a period of one year. During this period the applicant, Bloomfield Refining 
Company, is encouraged to design and implement a permanent solution for 
diversion of water from the San Juan River. The bureau would prefer a 
solution which would eliminate the need for the periodic disturbance of i n -
stream sediments. 



Mr. Chris Hawley 
February 1, 1989 
Page Two 

Under authority delegated by the New Mexico Water Quality Control 
Commission, the Surface Water Quality Bureau hereby provides state 
c e r t i f i c a t i o n for a c t i v i t y proposed by the Bloomfield Refining Company und< 
permit application No. NM-OYT-0577 subject to the condition that this 
c e r t i f i c a t i o n shall be limited to one year commencing with the issuance of 
Permit No. NM-OYT-0577 by the U.S. Army Corps of Engineers, Albuquerque 
D i s t r i c t . The division reserves the right to amend or revoke this 
c e r t i f i c a t i o n i f such action is necessary to ensure compliance with the 
state's water quality standards. 

Sincerely, 

Kathleen M. Sisneros 
Chief 
Surface Water Quality Bureau 

xc: Members of the New Mexico Water Quality Control Commission 
D i s t r i c t Manager, Environmental Improvement Division 
D i s t r i c t Engineer, U. S. Army Corps of Engineers 



# STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

f'On I OITICE BOX POBO 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87504 
(505) 827-5800 

January 30, 1989 

CERTIFIED MAIL 
RETURN RECEIPT NO. P-106 675-553 

Mr. Chris Hawley 
Environmental Engineer 
BLOOMFIELD REFINING COMPANY 
P. O. Box 159 
Bloomfield, New Mexico 87413 

RE: Discharge Plan GW-1 
Bloomfield Refinery 

Dear Mr. Hawley: 

On June 7, 1984, the ground water discharge plan, GW-1, f o r the 
Bloomfield Refinery located i n San Juan County, New Mexico, was 
approved by the D i r e c t o r of the O i l Conservation D i v i s i o n . This 
discharge plan was required and submitted pursuant to Water 
Quality Control Commission (WQCC) Regulations and was approved 
f o r a period of f i v e years. The approval w i l l expire on June 7, 
1989 . 

I f your f a c i l i t y continues to have e f f l u e n t or leachate 
discharges and wish to continue discharging, please submit your 
a p p l i c a t i o n f o r renewal of plan approval as q u i c k l y as possible. 
The OCD i s reviewing discharge plans, submittals, and renewals 
c a r e f u l l y and the review time can extend f o r several months. 
Please be advised the regulations do not allow f o r an extension 
of the present discharge plan e x p i r a t i o n date and a l l discharges 
must cease on the e x p i r a t i o n date i f approval of plan renewal has 
not been obtained. Please i n d i c a t e whether you have made, or 
intend to make, any changes i n your discharge system, and i f so, 
include an a p p l i c a t i o n f o r plan amendment w i t h your a p p l i c a t i o n 
f o r renewal. To as s i s t you i n preparation of your renewal 
a p p l i c a t i o n . I have enclosed a copy of the OCD's guidelines f o r 
preparation of ground water discharge plans. The guidelines w i l l 
be used i n review of your renewal a p p l i c a t i o n . 



# 

Mr. Chris Hawley 
January 30, 1989 
Page -2-

I f you no longer have such discharges and discharge plan renewal 
i s not needed, please n o t i f y t h i s o f f i c e . 

I f you have any questions, please do not h e s i t a t e to contact me 
or Roger Anderson at (505) 827-5994. 

Sincerely, 

JJavid G. Boyer, Hydrogelogist 
Environmental Bureau Chief 

DGB/RCA/Sl 

Enclosure 

cc: OCD Aztec O f f i c e 

/ - 7 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

POST OFFICE BOX SOSB 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO B7504 
15051 B27-580O 

May 18, 1988 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Richard W. Traylor 
Refinery Manager 
Bloomfield Refining Company 
P. 0. Box 159 
Bloomfield, New Mexico 87413 

RE: Ground Water Remedial Action at Bloomfield Refining Company 

Dear Mr. Traylor: 

In my l e t t e r of May 13, 1988, commenting on proposed remedial action at the r e f i n e r y , 
I stated that a i r s t r i p p i n g would not be necessary i f recovered water/hydrocarbon 
f l u i d s were disposed of through the e x i s t i n g wastewater system (General Comment 3, p. 
2). On May 17, the O i l Conservation Division, received a copy of the laboratory 
analysis f o r MW-11 sampled i n September of 1987. The analysis shows detectable 
levels of chlorinated hydrocarbons f o r 4 of the 5 analyzed constituents, w i t h 3 of 
the 5 exceeding NMWQCC standards. 

Since entry of these hydrocarbons i n t o the ref i n e r y ' s wastewater system may raise 
RCRA-related regulatory issues, such discharges should be avoided u n t i l a d d i t i o n a l 
t e s t i n g i s performed. Confirmatory samples should be taken from MW-11, and any other 
wells having suspected contamination, and analyzed f o r the f u l l range of dissolved 
hydrocarbons using EPA method 601/602 or 624. I f chlorinated hydrocarbons are 
confirmed, or strongly suspected to be present, a i r s t r i p p i n g may w e l l be necessary 
p r i o r to discharge to the current wastewater system. Please provide t h i s agency w i t h 
any a d d i t i o n a l analyses obtained from resampling of the w e l l . 

I f you have any questions, please contact me at the above address or by phone at 

David G. Boyer, HydrogeologAst 
Environmental Bureau Chief 

DGB:sl 

cc: OCD-General Counsel 
0CD-Aztec 
John Gould, EID-Hazardous Waste 
Guy Tidmore, EPA-RCRA, Dallas 
Chris Hawley, BRC 

827-5812. 



STATE DF NEW MEXICD 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

May 13, 1988 

POST OFFICE BOX 2088 
STATE LANO OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 837-5900 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr . Richard W. Tray lo r 
Ref inery Manager 
Bloomfield Refining Company 
P. 0 . Box 159 
Bloomfield, New Mexico 87413 

RE: Ground Water Remedial Act ion at Bloomfield Refining Company 

Dear Mr. T ray l o r : 

The Oil Conservation Division (OCD) received on March 14, 1988 the repor t 
ent i f led "Site Invest igat ion and Remedial Act ion Conceptual Design for the 
Bloomfield Refining Company" dated March 4 , 1988, and prepared by 
Geoscience Consul tants, L t d . This agency has reviewed this repor t along with 
other previously suppl ied information and provides the fol lowing comments and 
guidance on fu tu re work that needs to be performed at the s i te . OCD's 
response wil l provide general comments on the repor t followed by specif ic 
comments, and requirements for f u r t he r invest igat ion and f inal design of the 
remedial action p lan. 

General Comments 

1. Bloomfield Refining Company (BRC) needs to perform fu r the r subsurface 
work towards def in ing plume de f in i t ion . This need was acknowledged in 
the repor t and a limited program proposed (Section 8 . 0 ) . In addi t ion to 
the bor ing locations proposed and shown on Plate 8 . 1 , OCD will requi re 
invest igat ion east of MW-11 and borehole 5, and west of borehole 2 i f 
hydrocarbons are detected in borehole 2. A lso, a borehole invest igat ion 
program should be conducted between MW-12 and the Hammond D i t ch , and 
west of MW-12 to at least Highway 44. The OCD has previously confirmed 
the presence of hydrocarbons in the drainage south of Sull ivan Road near 
Highway 44. 

2. Addit ional aquifer tests should not be necessary i f the pr imary material at 
the top of the saturated zone, as seen in MW-10 (Figure 4 - 1 ) , continues 
to be coarse grained material such as sand, g r a v e l , cobbles and pebbles. 
Previous pumping and borehole slug tests have resulted in aqui fer h y d r a ­
ulic conduct iv i t ies wi th in a small range (less than one order of magni tude. 
Table 4 - 1 , P. 28) . The monitor wells dr i l led to date all contain between 



M r . R i c h a r d W. T r a y i P ( I ) 
May 13, 1988 
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9 a n d 20 fee t o f coa rse g r a i n e d ma te r ia l ( Q u a r t e r n a r y sed imen ts ) 
o v e r l y i n g t h e f i n e g r a i n e d T e r t i a r y Nac imien to F o r m a t i o n . S a t u r a t e d 
t h i c k n e s s e s in t hese d e p o s i t s r a n g e f r om a b o u t 5 to 10 f e e t . S ince t h e 
a q u i f e r is c l e a r l y u n c o n f i n e d ( w a t e r t ab le c o n d i t i o n s ) , an es t imate o f 
S=0.1 to 0.2 s h o u l d be s u f f i c i e n t f o r mode l ing p u r p o s e s * . G i ven t h e t h i n 
zone o f s a t u r a t i o n , a n d t h e h i g h p e r m e a b i l i t y o f t h e s e d i m e n t s , I be l i eve 
t he p l a n n e d l o n g - t e r m a q u i f e r t e s t w i l l p r o v i d e l i t t l e a d d i t i o n a l s i g n i f i c a n t 
i n f o r m a t i o n a n d need no t be p e r f o r m e d . 

3. D isposa l o f r e c o v e r e d wa te r u n d e r b o t h t he l o n g - t e r m a q u i f e r t e s t ( i f 
c o n d u c t e d ) and u n d e r t h e p r o p o s e d r e c o v e r y sys tem ( u p to 4 wel ls 
p u m p i n g 1 t o 2 g p m , P. 42) s h o u l d be t h r o u g h t h e r e f i n e r y ' s c u r r e n t 
was tewa te r s y s t e m . T h i s shou ld be o n l y a small a d d i t i o n a l b u r d e n on t h e 
c u r r e n t 60 gpm d i s c h a r g e d . I f t h i s d i sposa l method is u s e d , a i r 
s t r i p p i n g w i l l no t be n e c e s s a r y . I f sepa ra te t r e n c h e s , i n f i l t r a t i o n 
g a l l e r i e s , e t c . a re u s e d , t he w a t e r w i l l l i k e l y need to be a i r s t r i p p e d , b u t 
in a n y e v e n t m u s t meet WQCC s t a n d a r d s ( i n c l u d i n g T D S , s u l f a t e , and 
c h l o r i d e ) . 

4 . T h e p lan o n l y add resses p r o p o s e d o f f - s i t e i n v e s t i g a t i o n a n d r e m e d i a t i o n . 
A t some p o i n t in t h e f u t u r e BRC w i l l need to a d d r e s s r e c o v e r y o f 
h y d r o c a r b o n s t h a t seep to t h e d i t c h segment in t h e main r e f i n e r y area 
east and u p s t r e a m o f t he raw wa te r p o n d s . 

Spec i f i c Comments 

1 . P. 1 . P r o v i d e a map s h o w i n g land o w n e r s h i p s o u t h and wes t o f t he 
r e f i n e r y in t he area o f t he p r o p o s e d i n v e s t i g a t i o n . I nc l ude t h e f i r s t 
p r o p e r t y immedia te ly wes t o f H i g h w a y 44 a t S u l l i v a n R o a d . 

2 . P. 5 . A l t h o u g h MW-12 located be tween S u l l i v a n Road a n d Hammond D i t c h 
may no t c o n t a i n h y d r o c a r b o n s , o t h e r locat ions t o p o g r a p h i c a l l y lower t h a n 
the d i t c h in the v i c i n i t y have documen ted h y d r o c a r b o n p r e s e n c e . T h e 
d i t c h is n o t n e c e s s a r i l y a h y d r a u l i c b a r r i e r as e v i d e n c e d b y h y d r o c a r b o n 
p resence on the b l u f f face n o r t h w e s t o f t he d i t c h oppos i t e t he F la re 
T o w e r . Soi l b o r i n g s a re needed in the d r a i n a g e bo t tom a long S u l l i v a n 
Road f r o m west o f MW-12 to H i g h w a y 44 . 

3. P. 1 1 . P r o v i d e the da tes o f t he MW-10 a q u i f e r t e s t . 

4 . P. 30 . T h e f i n i t e - d i f f e r e n c e g r i d (P la te 5-1) assumes c o n s t a n t head 
nodes SW to NE a long t he 5503- foo t head c o n t o u r . H o w e v e r , MW-6 located 
a b o u t o n e - t h i r d o f t he d i s t a n c e a long t he c o n t o u r is d r y to a d e p t h o f 
5501 .6 fee t a n d comple ted in t he Nac im ien to . T h e wel l has n e v e r d e t e c t e d 
w a t e r . T h e r e f o r e , the g r i d canno t be used in the v i c i n i t y o f MW-6 nor 
s o u t h o f MW-6 f o r s imu la t i on o f g r o u n d wa te r movemen t . 

* F . G . D r i s c o l l , 1986, " G r o u n d w a t e r a n d W e l l s , " 2nd e d . Johnson D i v i s i o n , 
p . 260. 
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5. P. 35-36. Using the f in i te -d i f fe rence g r i d shown in Plate 5 - 1 , a computer 
generated hydraul ic head d is t r ibu t ion map was prepared (Plate 5 -2 ) . Use 
of the map would indicate that the source of hydrocarbon in MW-11 is the 
t ranspor tat ion and terminal area d i rec t ly east of MW-11. Even i f the map 
is incor rec t , soil bor ings to the east of MW-11 need to be made to 
determine whether leaks from the terminal area have cont r ibu ted to the 
observed contamination. (See General Comment #1) . 

6. P. 36. I f flow is as shown in Plate 5-4, i t is un l ike ly that the three-wel l 
recovery system wil l capture hydrocarbons in MW-11. The proposed 
recovery system wil l need to be reevaluated af ter soil bor ings provide 
increased plume de f in i t ion . 

7. P. 40. Water samples for MW-11 and 12 do not include analyses for major 
cat ions/anions al though ch lor ide , sulfate and TDS were analyzed. Future 
analyses should include sodium, potassium, calcium and magnesium 
cat ions; and ch lor ide , su l fa te , bicarbonate-carbonate anions. Analyses 
for WQCC heavy metals shall be for the dissolved const i tuents and the 
sample shall be f i l te red pr ior to acid preservat ion . EPA may requi re that 
total ( v s . dissolved) const i tu tents be analyzed. 

8. P. 40. Appendix A . The copy of the Assaigai analyses prov ided in 
Appendix A is unreadable. Provide a legible copy. 

9. P. 42. Use of in f i l t ra t ion trenches to dispose of wastewater wil l not be 
author ized by OCD as described below. However, use of f resh water 
bar r ie r t renches, i f des i red , wil l be considered. 

WQCC regulations specif ical ly include natural salts as contaminants to be 
regulated when discharges of e f f luent are made to the subsurface (WQCC 
3-109 .D .2 .b . ) Increased salt from leaching of material beneath the 
in f i l t ra t ion t rench must be p reven ted . ' Add i t iona l l y , water recovered 
contains increased levels of salt that has l ikely come from discharges to 
the spray i r r igat ion area, and leaching due to seepage of the wastewater. 
These captured salts will not be allowed to be released to in f i l t ra t ion 
trenches for movement o f f s i te . I f t renches are necessary to provide a 
hydraul ic ba r r i e r , water from the raw water ponds should be considered 
for use. 

Likewise, use of Hammond Ditch as an " in f i l t ra t ion t r ench " for salt 
wastewater will require a Federal NPDES permit that must include State 
sal in i ty cer t i f i ca t ion . The time period before a decision would be made on 
the permit could be considerable. 

OCD prefers that any wastewater recovered be recycled th rough the 
re f inery 's cu r ren t wastewater system. Though the cu r ren t system is 
flawed in that land application is the cause of some of the salt that would 
be captured du r ing hydrocarbon recovery , the salt recovered wi th the 
hydrocarbons is prevented from moving and d ischarg ing to the west. 
BRC was previously not i f ied of deficiencies in the land appl icat ion/spray 
i r r iga t ion system and wil l need to propose modifications in suf f ic ient time 
to allow OCD review pr ior to discharge plan expirat ion in June 1989. 
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# 

10. P. 43 -47 . I f BRC d i s c h a r g e s was tewa te r back to t h e r e f i n e r y ' s c u r r e n t 
d i sposa l s y s t e m , t h e n e c e s s i t y f o r a i r - s t r i p p i n g w i l l be e l i m i n a t e d . 

1 1 . P. 48 . As s t a t e d in t h e Genera l Comments s e c t i o n , BRC w i l l need to 
a d d r e s s o n - s i t e h y d r o c a r b o n r e c o v e r y a t some f u t u r e t ime . 

12. P. 48 . In t h e area wes t o f MW-12 t he sha l low d e p t h to t h e top o f t he 
Nac imiento may al low use o f a backhoe to i n v e s t i g a t e h y d r o c a r b o n 
p r e s e n c e . 

13. P. 48 . A d d i t i o n a l p iezometers w i l l no t need to be d r i l l e d as o b s e r v a t i o n 
we l l s i f t h e l o n g - t e r m a q u i f e r t es t is no t c o n d u c t e d . 

14. P. 49 . As d i s c u s s e d in t he Genera l Comments , OCD be l ieves a d d i t i o n a l 
a q u i f e r t es t s a re no t n e e d e d . 

15. P. 49 . Due to the low p u m p i n g r a te p r o p o s e d f o r r e c o v e r y , a n d wa te r 
t ab le c o n d i t i o n s , I e x p e c t t h a t f i na l m o d e l i n g , based on u p d a t e d 
i n f o r m a t i o n , w i l l show t h e need f o r s e v e r a l more r e c o v e r y w e l l s . 

16. P. 50 . I t wou ld seem more log ica l to i n s t a l l r e c o v e r y wel ls pa ra l l e l to 
Hammond D i t c h r a t h e r t h a n in l ine a n d p e r p e n d i c u l a r t o t he d i t c h as 
shown on Plate 5 - 4 . Wells s h o u l d be located a t a s u f f i c i e n t d i s t a n c e f rom 
the d i t c h to a v o i d excess i ve c a p t u r e o f d i t c h wa te r b u t a l low f o r 
i n t e r c e p t i o n o f w e s t w a r d f low c o m p o n e n t s . T h e r e v i s e d model w i l l be 
c lose ly examined f o r recommended wel l p l acemen t . 

F u t u r e Work 

BRC mus t p e r f o r m the f o l l o w i n g w o r k as p a r t o f t h e r e q u i r e d remedia l ac t ion 
p lan a t t h e r e f i n e r y : 

1 . Respond w i t h i n 6 0 - d a y s to t h e r e q u e s t s made in t h i s l e t t e r f o r a d d i t i o n a l 
c l a r i f y i n g i n f o r m a t i o n . T h i s i n c l u d e s p r o v i d i n g r e v i s e d mode l ing 
i n f o r m a t i o n on g r o u n d wa te r f low d i r e c t i o n s . I nd i ca te in the response 
changes f rom p roposa l s made in the M a r c h 4 remedia l ac t i on d e s i g n . 

2 . M r . Guy T i d m o r e o f EPA's RCRA sect ion in Dal las i nd i ca tes t h a t EPA wi l l 
complete r ev i ew o f t he p lan and p r o v i d e comments to y o u w i t h i n severa l 
w e e k s . W i th i n 1 4 - d a y s o f r e c e i p t o f EPA's commen ts , b u t no l a te r t h a n 
J u l y 1 , 1988, BRC mus t beg in t he soi l b o r i n g p r o g r a m f o r p lume 
d e f i n i t i o n o u t l i n e d in t he GCL r e p o r t as mod i f i ed to i nc l ude w o r k r e q u i r e d 
b y comments in t h i s l e t t e r . T h e b o r i n g p r o g r a m shou ld be comp le ted 
w i t h i n two weeks o f i n i t i a t i o n a n d a r e p o r t on t he f i n d i n g s s u b m i t t e d 
w i t h i n 30 -days o f w o r k c o m p l e t i o n . S ince most p r o p o s e d b o r i n g loca t ions 
w i l l be on BLM l a n d , y o u a re r e q u e s t e d to immedia te ly c o n t a c t M r . Bob 
Moore in F a r m i n g t o n a t 327-5344 to o b t a i n c l ea rance f o r p r o p o s e d 
e x p l o r a t o r y a c t i v i t i e s . 



Mr. Richard W. Tra y ! 
May 13, 1988 
Page 5 

3. A f te r completion of the bor ings , provide maps wi th the repor t of f ind ings 
showing s t ruc tu re contours on the top of the Nacimiento Formation and 
saturated thicknesses of the gravel deposi ts. This wil l establ ish the 
erosion surface of the Nacimiento and aid in locating bur ied drainages 
where petroleum may have migrated pr io r to construct ion of Hammond 
Ditch and subsequent saturat ion of sur f ic ia l materials. A review of 
geologic information included in discharge plan work previously performed 
by American Ground Water Consultants of A lbuquerque will be helpful in 
prepar ing the contour maps. 

4. Within 60-days of bor ing completion provide a f inal repor t for 
hydrocarbon recovery inc luding proposed recovery well locations and 
capture zones. The recovery area should extend from southwest of the 
raw water ponds down-d i tch unt i l non-detect ion of hydrocarbons. It 
should also include a plan for recovery of hydrocarbons along the 
Sul l ivan Road dra inage, and should provide a schedule for timely 
instal lat ion and operation of the wel ls. 

To the extent that the deadlines for information to be submitted to OCD and 
action requ i red of BRC by th is letter conf l ic t wi th completion dates requ i red in 
OCD's let ter of February 23, 1988, those dates are waived and replaced by the 
dates in this le t ter . 

OCD wil l be glad to meet wi th y o u , your consultants or other regulatory 
agency s ta f f to discuss this le t te r , and our requirements for invest igat ion and 
remedial action at your s i te . In the meantime i f you have any quest ions, 
please contact me at the above address or by phone at 827-5812. 

David G. Boyer,"" Hydrogeologist 
Environmental Bureau Chief 

DGB:sl 

cc: OCD-General Counsel 
OCD-Aztec 
John Gould, EID-Hazardous Waste 
Guy Tidmore, EPA-RCRA, Dallas 
Chris Hawley, BRC 

Sincerely 



RESPONSE TO NMOCD COMMENTS OF APRIL 29, 1988 
ON BLOOMFIELD REFINERY DISCHARGE PLAN 

General Comments 

1. In the future, treated ground water may be applied to the land 
surface through sprinkler irrigation methods. Giant will seek prior 
authorization from NMOCD for approval of the site and methods. 
Giant will not land apply treated ground water at any location 
without prior written approval for that particular location. 

2. As stated in the Discharge Plan, the f i r s t controlled flooding land 
applications would be for the purpose of conducting a field test of 
the system. Eighteen inches of treated water would be applied to 
the site over a 5-day period. Every 2 weeks after the application, 
water levels, product thickness and specific conductance would be 
monitored in the recovery wells and the following monitor wells: GBR 
5, 7, 13 and 20. If no response was observed after one month of 
observation, a second application of 36 inches would be conducted 
and monitored as described above. If required, a third application 
of 54 inches over a 10-day period would be conducted. The monitor­
ing data from the test applications would be evaluated and a final 
proposal for application in this area would be submitted to NMOCD. 
It should be noted that a response is anticipated i f 36 inches are 
applied over a 5-day period. Attachment #1 shows the redesign for 
the berm to be constructed in connection with the land application 
site. 

It should be noted that a principal objective of the test applica­
tions would be to determine the potential for degradation of the 
aquifer due to leaching of salts from the native material of the 
unsaturated zone. See Responses #9 & #10 under Specific Comments 
for more information. 

3. If an infiltration trench is to be installed at the downgradient 
edge of the property, a letter proposal will be sent to NMOCD for 
approval prior to construction. 

The upgradient infiltration trench has been completed and is not 
located west of the current monitoring well network. Information 
concerning the upgradient infiltration trench has been provided to 
NMOCD in connection with Giant's June 1, 1988 temporary discharge 
application. The impact of the infiltration trench will be 
demonstrated by the monitoring program agreed to by Giant in 
connection with the temporary application and the discharge permit 
application. 

4. Giant will move the fueling facility from the site and flush all 
fuel lines before the end of 1988. 
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5. Although monitoring wells do not have to be permitted by the State 
Engineer's office, State Engineer regulations require recovery wells 
to be permitted. The State Engineer's office has given Giant 
permission to pump from the recovery wells. Giant is submitting 
periodic reports to that office concerning volumes of pumped water. 

6. The aquifer simulation model was utilized as a starting point for 
the design of a treatment/recovery system. The model was not 
intended to demonstrate "that approval of the discharge plan will 
not result in either concentrations in excess of the standards of 
Section 3-103 or the presence of any toxic pollutant at any place 
of withdrawal of water for present or reasonably foreseeable future 
use" (See Section 3-109. C.2). Giant is now able to use field data 
for that demonstration, and is not presently pursuing the aquifer 
simulation model. 

The enclosed ground water elevation maps (Attachment #2) were con­
structed from recent data and show that the system is operating as 
predicted. Best professional judgement was employed in areas of 
closely-spaced data. Not all data points were utilized in the 
construction of the map. A data point was not employed i f i t was 
determined that the well measured a perched water table (GBR-23) or 
i f the well was not deep enough (GBR-10). All of the data from 
which these maps were based are included in Attachment #3. 

The water table elevation maps show that the recovery system is 
working as predicted. The hydrocarbons released by the refinery are 
being effectively captured by the recovery wells. Accordingly, GCL 
does not believe that additional work on model review is warranted. 

Giant plans to install one or two 4-inch stainless steel monitor 
wells in the arroyo area of the Southern Refinery in order to 
monitor water levels and ensure that the existing recovery system is 
containing and capturing hydrocarbons which may have entered the 
aquifer as a result of past refinery operations. One well will be 
located approximately 100 feet west of GRW-6 (GBR-44). The 
additional well may be installed on the west side of the active 
arroyo. 

Specific Comments 

1. A new affirmation page is appended as Attachment #4. 

2. The requested samples have been obtained and the results are 
appended as Attachment #5. 

3. The second page of Table 2-1 was omitted from the text. The full 
table is appended as Attachment #6. 

4. The refinery has been resurveyed. A new map, and well head 
elevations and coordinates are appended as Attachment #7. 
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5. All water produced as part of the hydrocarbon recovery system will 
be treated by air stripping. Specifications of the treatment unit 
have been submitted to NMOCD by Giant. 

6. Attachment #7 shows the truck maintenance facility and leach field. 
The truck maintenance facility has been in use at this location 
since sometime in 1986 and will be moved from the refinery site 
before December 31, 1988 

Any spills or leaks in the truck maintenance facility would not 
have commingled with domestic wastewater. As a precaution against 
the loss of any spilled materials, in the late summer of 1986 all of 
the floor drains in the facility were plugged with cement. The 
drains did not flow into the facility's sanitary system and are 
believed to have flowed into the oil/water separator. 

7. Giant has no plans to treat ground water by sprinkling. I f 
treatment by sprinkling is proposed in the future, data on the 
treatability of Polynuclear Aromatic Hydrocarbons (PAHs) will be 
submitted. 

8. Upon closure of the infiltration gallery, injection lines will be 
disconnected and capped. 

9. GBR-25 should have read GBR-29. 

All of the wells proposed for monitoring the controlled flooding 
site (GBR-5, GBR-7, GBR-13, GBR-20, GBR-29) have responded to the 
pumping of the recovery system. Accordingly, i t is apparent that 
the proposed monitor wells are hydraulically connected to the 
recovery system. 

The response of these proposed monitor wells to infiltration of 
water from the surface is evidenced by a comparison of meteorologi­
cal data for July, 1986 with water levels. During this time period 
(July 15 through July 31), hydrocarbon thicknesses in GBR-13, GBR-29 
and, presumably, GBR-6 increased significantly. GCL believes that 
the rise in water levels and increases in product thickness are 
related to the significant rainfall received in the area between 
July 15, and 31, 1986 (see Attachment #8 for Aztec Ruins and 
Bloomfield 3 SE reporting stations). 

The presence of floating hydrocarbon in GBR-20 also attests to its 
ut i l i t y for monitoring the aquifer beneath the proposed controlled 
flooding site. Therefore, all of the proposed monitor wells appear 
to be well connected to the recovery system and infiltration from 
the unsaturated zone. 

As seen from recent water level maps, the three well recovery system 
is effectively capturing hydrocarbons at the site. During flooding 
of the controlled flooding site, all six recovery wells, GRW 1-6 
(formerly GBR-38, GBR-42, GBR-29, GBR-43, GBR-37, GBR-44), will be 
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actively pumping to maintain a southerly gradient. 

Close surveillance of fluid levels in the proposed monitor wells 
will permit immediate adjustment of pumping rates in the recovery 
system. Appropriate adjustment will ensure that the six well 
recovery system will prevent off-site migration of hydrocarbons. If 
the f i r s t , second or third controlled flooding applications (field 
tests) do not flush hydrocarbons from the soil, the practice will 
not be continued. 

To measure the potential for degradation of water quality due to 
salt leaching, specific conductance will be monitored from samples 
withdrawn from all recovery wells and the proposed monitor wells. 

Response #1 under General Comments also addresses controlled 
flooding. 

10. Giant estimates that the total dissolved solids of the aquifer may 
increase significantly as saline water from landfill releases is 
drawn into the recovery system. The actual increase in TDS due to 
the operation of Giant's treatment system will have to be determined 
after the entire system has been operational for 3-6 months. Giant 
will make the estimate based upon data collected during treatment 
and discharge of recovered ground water. Specific conductance of 
influent to and effluent from the air-stripper will be monitored. 
Specific conductance of ground water near the infiltration trench 
and controlled flooding areas will also be evaluated. At present, 
data do not exist to make this estimate. Giant requests that NMOCD 
approve the discharge plan on the condition that an accurate 
estimate is provided within 6 months of the plan's approval. 

11. Noted. 

12. An SPCC plan is presently being prepared. Preparation of such a 
plan should not prevent approval of the discharge plan and possible 
discontinuation of treatment system operation. Giant requests that 
the submission of an SPCC plan be a condition of discharge plan 
approval. 

13. All berms will be inspected after significant rainfall. 

14. The fueling station will be moved from the site before December 31, 
1988. No pressure tests are planned. 

15. See above response. 

16. After the truck maintenance facility is moved, Giant anticipates 
that no chemicals will be used or stored at the site which are 
subject to OSHA Material Safety Data Sheet requirements. 

17. Noted and accepted. 
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18. The fire water pond is in the process of being drained. Giant will 
not utilize this pond for water storage without prior NMOCD 
approval. 

19. See Response #6 under General Comments. 

20. A corrected table is appended as Attachment #9. 

21. Giant proposes to conduct sampling for and analysis of major cations 
and anions, TDS and WQCC PAHs on a quarterly basis. Quarterly 
monitoring is sufficient because the concentration of the influent 
is not expected to change significantly on a monthly basis. Monthly 
analysis of VOCs at the air stripper will provide a sensitive 
monitor of influent and effluent water quality. 

22. Noted and accepted. 

23. Samples for analysis for metals will be field-filtered prior to 
acidification. 

24. Noted and accepted. 

25. Noted and accepted. 

26. Noted and accepted. 

27. See Response #6 under General Comments. 

28. Logs for GBR 40-46 are appended as Attachment #10. 
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#10 Lithologic Logs of GBR-40 through GBR-46 



ATTACHMENT #1 

TYPICAL BERM SOUTH REFINERY AREA 



SECTION A 

GRADATION 

SCREEN SIZE PERCENT PASSING 

1.5" 100 

#4 SEIVE 60-100 

#200 SEIVE 15-40 

NOTES 

BERM SHALL BE CONSTRUCTED OF 
NATIVE MATERIAL. ANY FILL WILL 
BE REMOVED IN THE AREA OF 
THE BERM 

TYPICAL BERM SOUTH REFINERY AREA 



ATTACHMENT #2 

WATER LEVEL MAPS 



WATER TABLE IN SEPTEMBER, 1987 



SCALE 1:100 



WATER TABLE IN MAY 1988 
SHOWING SELECTED FLOWLINES TO PUMPING WELLS 

SCALE 1:100 



ATTACHMENT #3 

CHRONOLOGY OF STATIC WATER LEVELS 
AND PETROLEUM THICKNESS IN FEET 



GIANT INDUSTRIES BLOOMFIELD REFINERY 

CHRONOLOGY OF STATIC WATER LEVELS AND PETROLEUM THICKNESS IN FEET 

WELL NUMBER 

GBR-05 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
04/15/86 5343 10 0 00 5343 10 
04/23/86 5341 20 0 00 5341 20 
04/30/86 5342 54 0 00 5342 54 
05/29/86 5358 21 1 38 5359 31 
07/31/86 5351 93 - 11 04 -5360 76 
08/12/86 5351 63 11 49 5360 82 
10/07/86 5362 31 1 00 5363 11 
10/08/86 5362 89 0 75 5363 49 
10/08/86 5362 81 0 83 5363 47 
11/04/86 5363 10 0 71 5363 67 
11/19/86 5363 39 0 67 5363 93 
04/21/87 5363 60 0 17 5363 74 
08/11/87 5363 18 1 08 5364 04 
09/09/87 5362 95 1 14 5363 86 
09/24/87 5362 88 1 13 5363 78 
10/06/87 5362 74 1 19 5363 69 
10/22/87 5362 74 1 19 5363 69 
11/10/87 5362 59 1 13 5363 49 
12/15/87 5362 55 1 13 5363 45 
01/19/88 5362 73 0 93 5363 47 
02/26/88 5362 26 1 17 5363 20 
03/11/88 5362 59 1 10 5363 47 
05/17/88 5362 59 1 10 5363 47 
06/09/88 5362 37 1 10 5363 25 



WELL NUMBER 
GBR-06 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
10/07/86 5359.50 0.00 5359.50 

10/08/86 5359.54 0.00 5359.54 

10/08/86 5358.58 0.00 5358.58 

H/04/66 5360.17 0.04 5360.20 

11/19/86 5360.33 0.08 5360.39 
04/21/87 5355.81 0.05 5355.85 
08/11/87 5356.47 0.00 5356.47 
09/09/87 5356.30 0.00 5356.30 
09/24/87 5356.13 0.00 5356.13 
10/06/87 5355.99 0.02 5356.01 
10/22/87 5356.01 0.00 5356.01 
11/04/87 5360.95 0.02 5360.97 
11/10/87 5355.93 0.00 5355.93 
05/17/88 5355.84 0.00 5355.84 

06/09/88 5355.79 0.00 5355.79 

WELL NUMBER 
GBR-07 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER E 
10/08/86 5363 00 0 00 5363 00 
10/08/86 5363 30 0 00 5363 30 
10/16/86 5362 80 0 00 5362 80 
11/04/86 5362 50 0 00 5362 50 
11/19/86 5363 21 0 00 5363 21 
04/21/87 5362 53 0 25 5362 73 
08/11/87 5362 15 0 00 5362 15 
09/09/87 5362 03 0 00 5362 03 
09/24/87 5362 03 0 00 5362 03 
10/06/87 5361 90 0 00 5361 90 
10/22/87 5361 84 0 00 5361 84 
11/04/87 5361 78 0 02 5361 80 
11/10/87 5361 82 0 00 5361 82 
12/15/87 5361 65 0 00 5361 65 
01/19/88 5361 74 0 00 5361 74 
02/26/88 5361 57 0 00 5361 57 
03/11/88 5361 70 0 00 5361 70 
04/08/88 5361 85 0 00 5361 85 
05/17/88 5361 65 0 00 5361 65 
06/09/88 5361 57 0 00 5361 .57 



WELL NUMBER 

GBR-08 

SAMPLE DATE WATER ELEVATION PRODUCT THICK) 
10/08/86 5348 33 0 00 
10/08/86 5348 42 0 00 
10/09/86 5348 42 0 00 
10/09/86 5348 33 0 00 
10/16/86 5348 38 0 00 
10/17/86 5348 42 0 00 
11/04/86 5348 46 0 04 
11/19/86 5348 79 0 04 
04/21/87 5347 95 1 66 
05/06/87 5347 68 1 71 
08/11/87 5347 51 1 91 
09/09/87 5347 59 1 90 
09/24/87 5347 32 1 71 
10/06/87 5347 24 1 77 
10/22/87 5347 26 1 38 
11/10/87 5347 26 1 40 
12/15/87 5347 24 1 79 
01/19/88 5348 32 0 92 
02/26/88 5347 03 1 42 
03/11/88 5346 91 1 16 

04/08/88 5346 66 1 40 
05/17/88 5345 96 1 40 
06/09/88 5346 32 1 12 

CORRECTED WATER ELEVATION 
5348 33 
5348 42 

5348 42 
5348.33 
5348 38 

5348 42 
5348.49 

5348 82 
5349 28 

5349 05 
5349 04 

5349 11 
5348 69 
5348 66 
5348 36 
5348 38 
5348 67 
5349 06 
5348 17 
5347 84 

5347 78 
5347 08 
5347 22 



WELL NUMBER 
GBR-09 

SAMPLE OATE 
10/09/86 
10/16/86 
10/17/86 
11/04/86 
11/19/86 
04/21/87 
05/06/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
10/22/87 
11/10/87 
12/15/87 
01/19/88 
02/26/88 
03/11/88 
05/17/88 
06/09/88 

SAMPLE OATE 
10/09/86 
10/09/86 
11/04/86 
11/19/86 
04/21/87 
05/06/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
10/22/87 
11/04/87 
11/10/87 
12/15/87 
01/19/88 
02/26/88 
03/11/88 
04/08/88 
05/17/88 
06/09/88 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
5348.50 0.00 5348.50 
5348.54 0.00 5348.54 
5347.92 0.00 5347.92 
5348.71 0.00 5348.71 
5349.12 0.00 5349.12 
5348.62 l.E-2 5348.63 
5348.56 0.00 5348.56 
5348.54 0.00 5348.54 
5348.44 0.00 5348.44 
5348.02 0.00 5348.02 
5348.06 0.02 5348.08 
5348.55 0.00 5348.55 
5348.04 0.00 5348.04 
5348.09 0.00 5348.09 
5348.45 0.00 5348.45 
5347.62 0.50 5348.02 
5347.42 0.00 5347.42 
5346.64 0.00 5346.64 
5346.86 0.00 5346.86 

WELL NUMBER 
GBR-10 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
5345 50 2 33 5347.36 
5345 62 2 38 5347.52 
5348 17 2 04 5349.80 
5347 42 3 17 5349.96 
5348 64 1 30 5349.68 
5348 44 1 50 5349.64 
5347 84 2 16 5349.57 
5347 90 2 06 5349.55 
5347 94 1 61 5349.23 
5347 88 1 85 5349.36 
5347 86 1 52 5349.08 
5347 88 1 67 5349.22 
5347 90 1 75 5349.30 
5347 82 1 91 5349.35 
5347 94 1 90 5349.46 
5345 98 3 17 5348.52 
5346 03 3 00 5348.43 
5346 13 2 50 5348.13 
5347 98 1 10 5348.86 
5345 07 1 16 5346.00 



VKLL NUMBER 
GBR-11 

SAMPLE DATE WATER ELEVATION PRODUCT THICKf 

04/03/86 5349.95 0 00 

04/15/86 5349 91 0 00 

04/23/86 5349 83 0 00 

04/30/86 5349.85 0 00 

07/15/86 5349 75 0 40 

08/12/86 5346 66 0 17 

08/12/86 5346 66 0 17 

10/08/86 5348 87 0 75 

10/09/86 5348 87 0 75 

11/04/86 5348 32 1 50 

11/19/86 5349 08 1 04 

04/21/87 5349 29 1 04 

05/06/87 5349 17 1 16 

08/11/87 5348 75 1 54 

09/09/87 5348 50 1 73 

09/24/87 5346 82 3 14 

10/06/87 5347 58 2 44 
10/22/87 5346 50 3 30 

11/10/87 5347 40 2 60 

12/15/87 5347 58 2 47 

01/19/88 5347 84 1 41 

03/11/88 5345 35 4 35 

05/17/88 5344 .80 4 00 

06/09/88 5345 .20 3 75 

CORRECTED WATER ELEVATION 
5349.95 
5349.91 
5349.83 
5349.85 
5350.07 
5346.80 
5346.BO 
5349.47 
5349.47 
5349.52 
5349.91 
5350.12 
5350.10 
5349.98 
5349.88 
5349.33 
5349.53 
5349.14 
5349.48 
5349.56 
5348.97 
5348.83 
5348.00 
5348.20 



WELL NUMBER 
6BR-13 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER E 
04/03/86 5354 75 0 00 5354 75 
04/23/86 5352 68 0 00 5352 68 
04/30/86 5352 79 0 00 5352 79 

05/29/86 5350 08 0 00 5350 08 
07/15/86 5351 77 0 56 5352 22 
07/31/86 5350.71 0 83 5351 37 
08/12/86 5350 39 1 42 5351 53 
10/07/86 5351 50 0 75 5352 10 
11/04/86 5351 79 0 38 5352 09 
11/19/86 5352 33 0 38 5352 63 
04/21/87 5352 91 0 02 5352 93 
05/06/87 5352 88 0 04 5352 91 
08/11/87 5352 67 0 02 5352 69 
09/09/87 5352 63 0 00 5352 63 
09/24/87 5352 49 0 00 5352 49 

10/06/87 5352 42 0 02 5352 44 
10/22/87 5352 26 0 00 5352 26 
11/10/87 5351 72 1 04 5352 55 
12/15/87 5350 84 1 84 5352 31 
01/19/88 5351 13 1 65 5352 45 
02/26/88 5351 13 1 42 5352 27 
03/11/88 5350 51 1 71 5351 88 
04/08/88 5350 33 1 80 5351 77 
05/17/88 5349 83 1 90 5351 35 
06/09/88 5349 70 1 .95 5351 26 



WELL NUMBER 
GBR-14 

SAMPLE DATE WATER ELEVATION PRODUCT THim 
10/07/86 5365 83 0.00 

10/08/86 5365 75 0.00 

10/00/86 5365 75 0.00 

10/17/86 5365 50 0.00 

11/05/86 5366 46 0.00 

11/19/86 5366 33 0.00 

11/21/86 5358 58 0.00 

04/21/87 5363 82 0.02 

08/11/87 5363 61 0.04 

09/09/87 5363 53 0.03 

09/24/87 5361 53 0.00 

10/06/87 5361 09 0.13 

10/22/87 5360 41 0.00 

11/04/87 5361 76 0.02 

11/10/87 5355 57 0.00 

12/15/87 5363 24 0.02 

01/19/88 5363 13 l.E-2 
02/26/88 5363 07 l.E-2 
04/08/88 5354 87 0.00 

05/17/88 5354 62 0.00 

06/09/88 5355 44 0.01 

CORRECTED WATER ELEVATION 
5365.83 
5365.75 
5365.75 
5365.50 
5366.46 
5366.33 
5358.58 
5363.84 
5363.64 
5363.55 
5361.53 
5361.19 
5360.41 
5361.78 
5355.57 
5363.26 
5363.14 
5363.08 
5354.87 
5354.62 
5355.45 



SAMPLE OATE 
10/07/86 
10/08/86 
10/09/86 
10/16/86 
10/17/86 
11/05/86 
11/19/86 
11/21/86 
04/21/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
10/22/87 
11/04/87 
11/10/87 
12/15/87 
01/19/88 
02/26/88 
03/11/88 
04/08/88 
05/17/88 
06/09/88 

SAMPLE DATE 
05/29/86 
07/15/86 
07/31/86 
08/12/86 
10/16/86 
10/17/86 
11/05/86 
11/19/86 
08/11/87 
10/06/87 
10/22/87 
11/10/87 
12/15/87 
02/26/88 
05/17/88 

WELL NUMBER 
GBR-15 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
5364.62 0.00 5364.62 
5364.50 0.00 5364.50 
5364.50 0.00 5364.50 
5357.58 0.00 5357.58 
5363.46 0.00 5363.46 
5365.12 0.00 5365.12 
5368.47 0.20 5368.63 
5360.37 0.00 5360.37 
5368.47 0.02 5368.49 
5367.61 0.00 5367.61 
5367.38 0.00 5367.38 
5366.64 0.00 5366.64 
5366.56 0.02 5366.58 
5365.68 0.00 5365.68 
5366.50 0.02 5366.52 
5365.56 0.01 5365.57 
5366.72 0.00 5366.72 
5367.50 0.02 5367.52 
5365.11 0.00 5365.11 
5363.47 o.oo 5363.47 
5361.17 0.00 5361.17 
5363.27 0.00 5363.27 
5360.92 0.00 5360.92 

WELL NUMBER 
GBR-17 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
5367 75 0 00 5367 75 
5367 78 0 00 5367 78 
5368 31 0 00 5368 31 
5367 89 0 00 5367 89 
5369 06 0 00 5369 06 
5369 06 0 00 5369 06 
5369 31 0 00 5369 31 
5369 64 0 00 5369 64 
5369 69 0 00 5369 69 
5369 48 0 00 5369 48 
5369 32 0 00 5369 32 
5369 36 0 00 5369 36 
5369 19 0 00 5369 19 
5369 36 0 00 5369 36 
5368 30 0 00 5368 30 



WELL NUMBER 
6BR-18 

SAMPLE DATE 
07/15/86 
07/31/86 
08/12/86 
10/16/86 
10/17/86 
11/05/86 
11/19/86 
08/11/87 
10/06/87 
10/22/87 
11/10/87 
12/15/87 
02/26/88 
05/17/88 
06/09/88 
06/09/88 

SAMPLE DATE 
10/09/86 
10/16/86 
10/17/86 
11/05/86 
11/19/86 
04/21/87 
05/06/87 
08/11/87 
09/09/87 
10/06/87 
10/22/87 
11/04/87 
11/10/87 
12/15/87 
01/19/88 
02/26/88 
03/11/88 
04/08/88 
05/17/88 
06/09/88 

WATER ELEVATION PROOUCT THICKNESS CORRECTED WATER E 
5407 23 0 00 5407 23 
5411 46 0 00 5411 46 
5410 78 0 00 5410 78 
5408 52 0 00 5408 52 
5402 72 0 00 5402 72 
5408 56 0 00 5408 56 
5408 39 0 00 5408 39 
5408 19 0 00 5408 19 
5408 44 0 00 5408 44 
5408 02 0 01 5408 03 
5399 82 0 00 5399 82 
5408 94 0 00 5408 94 
5408 86 0 00 5408 86 
5408 60 0 00 5408 60 
5401 73 
5401 73 0 00 5401 73 

WELL NUMBER 
GBR-19 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
5355 00 0 00 5355.00 
5355 00 0 00 5355.00 
5355 00 0 00 5355.00 
5355 42 0 00 5355.42 
5355 62 0 00 5355.62 
5355 19 0 15 5355.31 
5355 18 0 16 5355.31 
5354 82 0 27 5355.04 
5354 81 0 25 5355.01 
5354 64 0 22 5354.82 
5354 56 0 20 5354.72 
S354 56 0 25 5354.76 
5354 56 0 25 5354.76 
5354 47 0 29 5354.70 
5354 54 0 39 5354.85 
5354 74 0 02 5354.76 
5353 86 0 80 5354.50 
5353 51 1 00 5354.31 
5353 61 0 40 5353.93 
5353 56 0 40 5353.88 



VELL NUMBER 
GBR-20 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER £ 

05/29/86 5352.17 0. 00 5352 17 

07/15/86 5353 18 0 00 5353 18 

07/31/86 5354 20 0 00 5354 20 

08/12/86 5354 20 0 00 5354 20 

10/16/86 5354 66 0 00 5354 66 

10/17/86 5354 50 0 00 5354 50 

11/04/86 5354 87 0 00 5354 87 

11/19/86 5355 16 0 00 5355 16 

04/21/87 5353 93 0 00 5353 93 
08/11/87 5354 60 0 16 5354 73 

09/09/87 5354 45 0 27 5354 67 

09/24/87 5353 88 0 27 5354 10 

10/06/87 5354 29 0 33 5354 55 

10/22/87 5354 14 0 33 5354 40 

11/10/87 5354 00 0 35 5354 28 

12/15/87 5354 22 0 37 5354 52 

01/19/88 5354 05 0 51 5354 46 

02/26/88 5354 05 0 34 5354 32 

05/17/88 5353.37 0 70 5353 93 
06/09/88 5353 05 0 80 5353 69 



WELL NUMBER 
GBR-21S 

SAMPLE DATE WATER ELEVATION PRODUCT THICK* 

05/02/86 5370.54 0.00 

05/29/86 5369.67 0.00 

07/15/86 5371.58 0.00 

07/31/86 5371.54 0.00 

10/07/86 5370.71 0.00 

10/16/86 5363.58 0.00 

10/17/86 5360.79 0.00 

11/05/86 5369.71 0.00 

11/19/86 5369.92 0.00 

11/21/86 5369.34 0.00 

11/21/86 5366.34 0.00 

04/21/87 5369.91 0.00 

08/11/87 5369.52 0.00 

09/09/87 5369.41 0.00 

09/24/87 5369.31 0.00 

10/06/87 5369.08 0.00 
11/04/87 5368.92 0.02 

11/10/87 5369.06 0.00 
12/15/87 5368.60 0.00 

01/19/88 5369.23 0.00 
02/26/88 5368.85 0.02 

04/08/88 5367.34 0.00 

05/17/88 5367.44 0.00 

06/09/88 5367.39 0.00 

CORRECTED WATER ELEVATION 
5370.54 
5369.67 
5371.58 
5371.54 
5370.71 
5363.58 
5360.79 
5369.71 
5369.92 
5369.34 
5366.34 
5369.91 
5369.52 
5369.41 
5369.31 
5369.08 
5368.94 
5369.06 
5368.60 
5369.23 
5368.87 
5367.34 
5357.44 
5367.39 



WELL NUMBER 

GBR-21D 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 

05/02/86 5377.50 1.92 5379.04 

07/15/86 5368.83 1.04 5369.66 

07/31/86 5378.12 0.80 5378.76 

08/12/86 5379.04 0.42 5379.38 

10/07/86 5379.37 0.50 5379.77 

11/05/86 5379.71 0.50 5380.11 

11/19/86 5379.79 0.46 5380.16 

11/21/86 5379.75 0.33 5380.01 
04/21/87 5379.27 0.51 5379.68 
08/11/87 5379.41 0.43 5379.75 

09/09/87 5379.31 0.58 5379.77 

09/24/87 5379.31 0.63 5379.81 
10/06/87 5379.20 0.69 5379.75 

11/04/87 5379.14 0.67 5379.68 

11/04/87 5379.14 0.67 5379.68 

11/10/87 5379.17 0.64 5379.68 

12/15/87 5378.98 0.75 5379.58 
01/19/88 5379.79 0.05 5379.83 

02/26/88 5379.79 0.02 5379.81 
04/08/88 5380.09 0.10 5380.17 

05/17/88 5379.94 0.10 5380.02 



WELL NUMBER 
GBR-22 

SAMPLE OATE WATER ELEVATION PRODUCT TH1CKI 
04/16/86 5361.33 0.00 
04/23/86 5361.00 0.00 
04/30/86 5361.21 0.00 
05/02/86 5361.11 0.00 
05/09/86 5361.17 0.00 
05/29/86 5357.58 0.00 
07/15/86 5361.07 0.00 
07/31/86 5360.96 0.00 
08/12/66 5361.11 0.00 
10/07/86 5361.84 0.00 
10/09/86 5361.75 0.00 
10/16/86 5361.46 0.00 

10/17/86 5361.38 0.00 
11/19/86 5359.84 2.96 
U/21/86 5360.04 2.79 
04/21/87 5360.82 0.23 
08/11/87 5362.05 0.25 
09/09/87 5360.58 0.04 
09/24/87 5361.35 0.00 
10/06/87 5359.74 0.65 
10/22/87 5359.77 0.62 
11/10/87 5359.60 0.83 

12/15/87 5359.39 0.96 
01/19/88 5360.50 1.12 
02/26/88 5360.14 0.00 
05/17/88 5360.77 0.70 
06/09/88 5360.27 1.20 

CORRECTED WATER ELEVATION 
5361.33 
5361.00 
5361.21 
5361.11 
5361.17 
5357.58 
5361.07 
5360.96 
5361.11 
5361.84 
5361.75 
5361.46 
5361.38 
5362.21 
5362.27 
5361.00 
5362.25 
5360.61 
5361.35 
5360.26 
5360.27 
5360.26 
5360.16 
5361.40 
5360.14 
5361.33 
5361.23 



WELL NUMBER 
GBR-23 

SAMPLE OATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 1 
05/02/86 5378 71 l.E-2 5378.72 
07/15/86 5377 45 0.02 5377.47 
07/31/86 5379 23 0.04 5379.26 
08/12/86 5379 22 0.03 5379.24 
10/07/86 5379 69 0.00 5379.69 
10/09/86 5379 69 0.00 5379.69 
11/05/86 5379 98 0.02 5380.00 
11/19/86 5380 36 0.02 5380.38 
11/21/86 5380 36 0.00 5380.36 
04/21/87 5380 29 0.02 5380.31 
08/11/87 5380 65 l.E-2 5380.66 
09/09/87 5380 50 0.03 5380.52 
09/24/87 5380 57 0.00 5380.57 
10/06/87 5380 50 0.00 5380.50 
10/22/87 5380 38 0.00 5380.38 
11/10/87 5380 13 0.00 5380.13 
12/15/87 5380 04 0.03 5380.06 
01/19/88 5380 05 0.02 5380.07 
02/26/88 5380 05 0.01 5380.06 
03/11/88 5380 59 0.00 5380.59 
05/17/88 5380 26 0.00 5380.26 
06/09/88 5380 16 0.00 5380.16 



WELL NUMBER 

GBR-24S 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 

04/23/86 5370 10 0 00 5370 10 
04/30/86 5368 62 0 00 5368.62 

05/02/86 5368 17 0 00 5366 17 
05/09/86 5368 33 0 00 5368 33 
05/29/86 5365 12 0 00 5365 12 
07/15/86 5368 70 0 00 5368 70 
07/31/86 5369 32 0 00 5369 32 

08/12/86 5369 08 0 00 5369 08 
10/07/86 5369 16 0 00 5369 16 

10/09/86 5369 08 0 00 5369 08 
10/16/86 5366 62 0 00 5366 62 

10/17/86 5368 20 0 00 5368 20 

11/05/86 5369 58 0 00 5369 58 

11/19/86 5370 03 0 00 5370.03 

11/21/86 5367 32 0 00 5367 32 
04/21/87 5370 47 0 02 5370 49 
08/11/87 5370 79 0 00 5370 79 

09/09/87 5370 68 0 00 5370 68 
09/24/87 5369 98 0 00 5369 98 

11/10/87 5369 50 0 00 5369 50 
12/15/87 5369 79 0 00 5369 79 

01/19/88 5369 81 0 00 5369 81 
02/26/88 5369 37 0 00 5369 37 

03/11/88 5368 95 0 00 5368 95 
04/08/88 5368 95 0 00 5368 95 
05/17/88 5368 65 0 00 5368 65 

06/09/88 5368 65 0 00 5368 65 



WELL NUMBER 
GBR-24D 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
05/02/86 5368.79 0.08 5368.85 
07/15/86 5368.07 l.E-2 5368.08 
07/31/86 5369.57 0.00 5369.57 
08/12/86 5369.72 0.03 5369.74 
10/07/86 5369.87 0.04 5369.90 
10/09/86 5369.91 0.04 5369.94 
11/05/86 5370.53 0.04 5370.56 
11/19/86 5370.91 0.02 5370.93 
11/21/86 5369.45 0.00 5369.45 
04/21/87 5371.95 0.02 5371.97 
08/11/87 5372.49 0.04 5372.52 
09/09/87 5372.35 0.02 5372.37 
09/24/87 5372.62 0.00 5372.62 
10/06/87 5372.45 0.01 5372.46 
11/04/87 5372.52 0.02 5372.54 
11/10/87 5372.45 0.00 5372.45 
12/15/87 5372.45 0.02 5372.47 
01/19/88 5372.45 l.E-2 5372.46 
02/26/88 5372.41 0.01 5372.42 
03/11/88 5372.08 0.00 5372.08 
04/08/88 5372.25 0.00 5372.25 
05/17/88 5372.05 0.05 5372.09 



WELL NUMBER 
6BR-25 

SAMPLE DATE WATER ELEVATION PRODUCT THICK 
04/23/86 5367 65 0.00 
04/30/86 5367 08 0 00 
05/02/86 5366 17 0 00 
05/09/86 5367 21 0 00 
05/29/86 5365 29 0 00 
07/15/86 5367 55 0 00 
07/31/86 5367 74 D 04 
08/12/86 5367 81 0 00 
10/07/86 5365 90 0 00 
10/09/86 5367 86 0 00 
10/16/86 5366 28 0 00 
10/17/86 5368 20 0 00 
11/05/86 5368 03 0 00 
11/19/86 5368 03 0 00 
11/21/86 5366 95 0 00 
08/11/87 5369 12 0 04 

09/09/87 5369 96 0 00 
09/24/87 5369 24 0 00 
10/06/87 5369 83 0 00 
10/22/87 5369 03 0 00 
11/04/87 5368 99 0 02 
11/10/87 5368 58 0 00 
01/19/88 5368 59 0 02 
02/26/88 5368 53 0 00 
03/11/88 5368 28 0 00 
04/08/88 5368 13 0 00 
06/09/88 5367 73 0 00 

CORRECTED WATER ELEVATION 
5367.65 
5367.08 
5366.17 
5367.21 
5365.29 
5367.55 
5367.77 
5367.81 
5365.90 
5367.86 
5366.28 
5368.20 
5368.03 
5368.03 
5366.95 
5369.15 
5369.96 
5369.24 
5369.83 
5369.03 
5369.01 
5368.58 
5368.61 
5368.53 
5368.28 
5368.13 
5367.73 



WELL NUMBER 

GBR-26 

SAMPLE OATE VATER ELEVATION PRODUCT THICKI 
04/23/86 5362.65 0.00 
04/30/86 5362.92 0.00 
05/02/86 5362.85 0.00 
05/09/86 5362.75 0.00 
05/29/86 5361.29 0.00 
07/15/86 5362.62 0.00 
07/31/86 5362.93 0.00 
08/12/86 5362.31 0.00 
10/07/86 5363.72 0.00 
10/09/86 5363.56 0.04 
10/16/86 5363.35 0.00 
10/17/86 5361.26 0.00 
11/05/86 5364.93 0.08 
11/19/86 5364.39 0.17 
11/21/86 5364.01 0.12 
04/21/87 5363.95 0.12 
08/11/87 5363.70 0.08 
09/09/87 5363.65 0.13 
09/24/87 5363.43 0.10 
10/06/87 5361.34 2.09 
10/22/87 5363.28 0.09 
11/10/87 5363.28 0.00 
12/15/87 5363.37 0.06 
01/19/88 5363.28 0.05 
02/26/88 5363.44 9.998E-3 
03/11/88 5362.99 0.00 
05/17/88 5362.68 0.05 
06/09/88 5362.73 0.05 

CORRECTED WATER ELEVATION 
5362.65 
5362.92 
5362.85 
5362.75 
5361.29 
5362.62 
5362.93 
5362.31 
5363.72 
5363.59 
5363.35 
5361.26 
5364.99 
5364.53 
5364.11 
5364.05 
5363.76 
5363.75 
5363.51 
5363.01 
5363.35 
5363.28 
5363.42 
5363.32 
5363.45 
5362.99 
5362.72 
5362.77 



WELL NUMBER 
GBR-27 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER E 

05/02/86 5360.16 7.17 5365.90 

05/29/86 5357.67 8.67 5364.61 

07/31/86 5364.75 2.91 5367.08 

10/07/86 5367.25 0.42 5367.59 

10/09/86 5367.08 0.38 5367.38 

11/05/86 5368.08 0.29 5368.31 

U/19/86 5367.91 0.08 5367.97 

11/21/86 5357.16 0.00 5357.16 

04/21/87 5379.27 l.E-2 5379.28 

08/11/87 5379.71 0.12 5379.81 

09/09/87 5379.80 0.00 5379.80 

09/24/87 5379.77 0.00 5379.77 

10/06/87 5378.60 0.00 5378.60 

10/22/87 5375.88 0.01 5375.89 

11/04/87 5379.51 0.02 5379.53 

11/10/87 5379.61 0.00 5379.61 

12/15/87 5379.63 0.00 5379.63 

01/19/88 5369.57 0.00 5369.57 

02/26/88 5363.65 0.00 5363.65 

03/11/88 5366.40 0.00 5366.40 

05/17/88 5363.28 0.00 5363.28 

06/09/88 5378.98 0.01 5378.99 

06/09/88 5379.21 0.00 5379.21 



WELL NUMBER 
GBR-28 

SAMPLE DATE WATER ELEVATION PRODUCT THICK* 
05/29/86 5359 87 0. 17 
07/15/86 5361 95 0. 50 
07/31/86 5360 59 0. 58 
08/12/86 5360 43 1 22 
10/07/86 5362 18 0. 00 
10/09/86 5361 47 0. 00 
11/05/86 5362 26 0. 02 
11/19/86 5362 64 0 12 
11/21/86 5361 93 0. 00 
04/21/87 5362 73 0. 05 
08/11/87 5362 48 0. 02 
09/09/87 5362 43 0. 03 
09/24/87 5361 52 0 17 
10/06/87 5360 98 0. 35 
10/22/87 5360 86 0.45 
11/04/87 5360 23 0 96 
11/10/87 5360 46 0 00 
12/15/87 5361 85 0 32 
01/19/88 5361 73 0 27 
02/26/88 5361 56 0 00 
03/11/88 5361 52 0 00 
04/08/88 5360 66 0 00 
05/17/88 5359 81 0 40 
06/09/88 5360 31 9.998E -3 

CORRECTED WATER ELEVATION 

5360.01 

5362.35 

5361.05 

5361.41 

5362.18 

5361.47 

5362.28 

5362.74 

5361.93 

5362.77 

5362.50 

5362.45 

5361.66 

5361.26 

5361.22 

5361.00 

5360.46 

5362.11 

5361.95 

5361.56 

5361.52 

5360.66 

5360.13 

5360.32 



WELL NUMBER 
GBR-29 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 1 
05/29/86 5345.00 0.00 5345.00 
07/15/86 5342.85 4.50 5346.45 
07/31/86 5341.02 7.34 5346.89 
08/12/86 5341.61 6.50 5346.81 
10/07/86 5342.27 6.25 5347.27 
11/04/86 5343.02 5.58 5347.48 
11/05/86 5345.94 2.04 5347.57 
11/19/86 5345.52 2.96 5347.89 
04/21/87 5348.66 0.02 5348.68 
08/11/87 5348.43 l.E-2 5348.44 
09/09/87 5348.96 0.00 5348.96 
09/24/87 5348.47 0.00 5348.47 
10/06/87 5347.74 0.00 5347.74 
10/22/87 5347.72 0.00 5347.72 
11/04/87 5347.09 0.03 5347.11 
12/15/87 5348.22 0.10 5348.30 
01/19/88 5348.43 0.41 5348.76 
02/26/88 5347.18 0.08 5347.24 
03/11/88 5347.29 0.00 5347.29 
04/08/88 5346.89 0.00 5346.89 
05/17/88 5342.09 2.50 5344.09 
06/09/88 5341.27 5.87 5345.97 



WELL NUMBER 

6BR-30 

SAMPLE DATE 
10/07/86 
10/09/86 
10/16/86 
10/17/86 
11/05/86 
11/19/86 
11/21/86 
04/21/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
10/22/87 
11/10/87 
12/15/87 
01/19/88 
02/26/88 
03/11/88 
05/17/88 
06/09/88 

SAMPLE DATE 
10/07/86 
10/09/86 
10/16/86 
10/17/86 
11/05/86 
11/19/86 
04/21/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
11/10/87 
02/26/88 
03/11/88 
05/17/88 
06/09/88 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
5366.00 0.00 5366.00 

5365.92 0.00 5365.92 

5365.79 0.00 5365.79 

5365.83 0.00 5365.83 

5367.00 0.25 5367.20 

5366.50 0.17 5366.64 

5366.42 0.00 5366.42 

5364.32 0.50 5364.72 

5364.03 0.12 5364.13 

5363.93 0.08 5363.99 

5363.80 0.02 5363.82 
5363.67 0.06 5363.72 

5363.63 0.09 5363.70 

5363.65 0.00 5363.65 

5363.67 0.02 5363.69 

5363.53 0.04 5363.56 

5363.82 l.E-2 5363.83 
5363.44 0.00 5363.44 

5363.07 0.03 5363.09 
5362.99 9.998E-3 5363.00 

WELL NUMBER 

GBR-31 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
5362.30 0.00 5362.30 
5362.21 0.00 5362.21 

5362.00 0.00 5362.00 

5362.00 0.00 5362.00 

5362.42 0.00 5362.42 

5362.84 0.00 5362.84 

5360.92 0.00 5360.92 

5360.62 0.04 5360.65 

5360.63 0.00 5360.63 

5360.52 0.00 5360.52 

5360.35 0.00 5360.35 

5360.27 0.00 5360.27 

5360.33 0.00 5360.33 

5359.91 0.00 5359.91 

5359.53 0.00 5359.53 

5362.43 0.00 5362.43 



WELL NUMBER 
6BR-32 

SAMPLE DATE 
08/11/87 
10/06/87 
10/22/87 
11/10/87 
12/15/87 
02/26/88 
05/17/88 

SAMPLE DATE 
05/06/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
10/22/87 
11/04/87 
11/10/87 
12/15/87 
01/19/88 
02/26/88 
03/11/88 
04/08/88 
05/17/88 
06/09/88 

SAMPLE DATE 
05/06/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
10/22/87 
11/10/87 
12/15/87 
01/19/88 
02/26/88 
05/17/88 
06/09/88 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
5382.27 0.00 5382.27 
5391.86 0.00 5391.86 
5381.75 0.00 5381.75 
5381.73 0.00 5381.73 
5381.50 0.00 5381.50 
5381.52 0.00 5381.52 
5381.52 0.00 5381.52 

WELL NUMBER 
GBR-33 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 
5358 48 1 00 5359.28 
5359 31 0 15 5359.43 
5359 23 1 04 5360.06 
5359 19 1 06 5360.04 
5358 83 1 21 5359.80 
5359 06 0 88 5359.76 
5358 98 1 00 5359.78 
5359 06 0 92 5359.80 
5359 31 0 66 5359.84 

5359 31 0 71 5359.88 
5359 48 0 33 5359.74 
5358 31 1 25 5359.31 
5358 04 1 50 5359.24 
5358 09 1 10 5358.97 

5358 04 1 10 5358.92 

WELL NUMBER 
GBR-34 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER 

5359 14 1 80 5360.58 
5359 89 0 83 5360.55 
5359 85 0 21 5360.02 
5360 02 0 08 5360.08 
5359 76 0 09 5359.83 
5359 93 0 02 5359.95 
5360 02 0 00 5360.02 
5359 89 0 02 5359.91 
5360 00 0 08 5360.06 
5359 04 0 01 5359.05 
5357 26 1 79 5358.69 
5358 17 1 30 5359.21 



WELL NUMBER 
GBR-35 

SAMPLE OATE 
05/06/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
10/22/87 
11/10/87 
12/15/87 
01/19/88 
02/26/88 
05/17/88 
06/09/88 

SAMPLE DATE 
05/06/87 
08/11/87 
09/09/87 
09/24/87 
10/06/87 
10/22/87 
11/10/87 
12/15/87 
01/19/88 
03/11/88 
04/08/88 
05/17/88 
05/09/88 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER E 

5356 00 4 40 5359 52 

5355 59 4 46 5359 16 

5354 11 5 81 5358 76 

5352 71 7 00 5358 31 

5354 50 4 98 5358 48 

5352 50 6 98 5356 08 

5354 92 4 50 5358 52 

5355 46 4 00 5358 66 

5357 21 2 17 5358 95 
5354 92 3 67 5357 86 

5355 25 3 25 5357 85 

5353 15 5 40 5357 47 

WELL NUMBER 
GBR-36 

WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER E 

5356 39 0 08 5356 45 

5356 39 2 46 5358 36 

5355 64 3 09 5358 11 

5356 85 1 71 5358 22 
5354 77 3 18 5357 31 

5356 35 1 92 5357 89 

5356 02 2 23 5357 80 
5356 98 1 24 5357 97 
5357 02 1 31 5358 07 

5352 69 4 50 5356 29 
5349 29 1 15 5350 21 
5354 04 1 50 5355 24 

5353 94 2 75 5356 14 



WELL NUMBER 
6BR-37 

SAMPLE OATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 
08/11/87 5348.94 0.08 5349.00 

09/09/87 5348.88 0.02 5348.90 

09/24/87 5348.57 0.00 5348.57 

10/06/87 5348.53 0.00 5348.53 
10/22/87 5347.20 0.04 5347.23 

11/04/87 5348.76 0.02 5348.78 

11/10/87 5347.74 0.00 5347.74 

12/15/87 5348.61 0.02 5348.63 

01/19/88 5348.68 0.02 5348.70 
02/26/88 5346.57 0.00 5346.57 

03/11/88 5346.00 0.00 5346.00 

04/08/88 5346.10 0.00 5346.10 

05/17/88 5344.60 0.00 5344.60 

06/09/88 5347.37 0.00 5347.37 

WELL NUMBER 
GBR-38 

SAMPLE OATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION 

08/11/87 5352 21 0.00 5352.21 
09/09/87 5354 78 0.00 5354.78 

09/24/87 5350 20 0.00 5350.20 
10/06/87 5350 09 0.00 5350.09 

10/22/87 5349 82 0.00 5349.82 

11/04/87 5350 42 0.03 5350.44 

11/04/87 5350 42 0.03 5350.44 

11/10/87 5349 95 0.00 5349.95 

12/15/87 5354 55 0.00 5354.55 
01/19/88 5354 55 0.00 5354.55 

02/26/88 5350 58 9.998E-3 5350.59 

03/11/88 5349 67 0.00 5349.67 

04/08/88 5350 12 0.00 5350.12 
05/17/88 5350 22 0.00 5350.22 

06/09/88 5349 90 0.01 5349.91 



WELL NUMBER 
GBR-39 

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER f 
04/15/86 5363 17 0. 00 5363 17 
04/16/86 5363 08 0 00 5363 08 
04/23/86 5362 80 0 00 5362 80 
05/02/86 5363 12 0 00 5363 12 
05/09/86 5362 92 0 00 5362 92 
05/29/86 5363 04 0 00 5363 04 
07/15/86 5362 96 0 00 5362 96 
10/07/86 5363 71 0 00 5363 71 
10/09/86 5363 56 0 00 5363 56 
10/16/86 5362 79 0 00 5362 79 
10/17/86 5363 04 0 00 5363 04 
11/05/86 5364 21 0 00 5364 21 
11/19/86 5364 17 0 00 5364 17 
11/21/86 5363 79 0 00 ,5363 79 
04/21/87 5364 76 0 06 5364 81 
08/11/87 5364 49 0 00 5364 49 
11/10/87 5363 53 0 00 5363 53 
12/14/87 5374 02 0 00 5374 02 
01/19/88 5363 85 9.998E-3 5363 86 
02/26/88 5363 77 0 00 5363 77 
03/11/88 5363 23 0 00 5363 23 
05/17/88 5362 97 0 00 5362 97 
06/09/88 5362 90 0 00 5362 90 

WELL NUMBER 
GBR-40 

SAMPLE DATE 
12/14/87 
02/26/88 
03/11/88 
05/17/88 
06/09/88 

WATER ELEVATION. 
5370.35 
5370.27 
5370.14 
5369.45 
5368.60 

PRODUCT THICKNESS 
0.00 
0.00 
0.00 
0.00 
0.00 

CORRECTED WATER ELEVATION 
5370.35 
5370.27 
5370.14 
5369.45 
5368.60 

WELL NUMBER 
GBR-41 

SAMPLE DATE 
11/11/87 
12/14/87 
02/26/88 
03/11/88 
05/17/88 
06/09/88 

WATER ELEVATION 
5366.80 
5368.03 
5367.85 
5368.90 
5367.69 
5375.19 

PRODUCT THICKNESS 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

CORRECTED WATER ELEVATION 
5366.80 
5368.03 
5367.85 
5368.90 
5367.69 
5375.19 



VELL NUMBER 
GBR-42 

SAMPLE DATE 
01/19/88 
02/26/88 
03/11/88 
04/08/88 
05/17/88 
06/09/88 

WATER ELEVATION 
5349.05 
5347.07 
5348.55 
5348.25 
5347.75 
5347.80 

PRODUCT THICKNESS 
0.00 
0.02 
0.00 
0.00 
0.00 
0.00 

CORRECTED VATER ELEVATION 
5349.05 
5347.09 
5348.55 
5348.25 
5347.75 
5347.80 

WELL NUMBER 
GBR-43 

SAMPLE DATE 
01/19/88 
02/26/88 
03/11/88 
05/17/88 
06/09/88 

WATER ELEVATION 
5348.74 
5348.48 
5348.30 
5347.30 
5347.40 

PRODUCT THICKNESS 
0.25 
0.00 
0.00 
0.00 
0.00 

CORRECTED WATER ELEVATION 
5348.94 
5348.48 
5348.30 
5347.30 
5347.40 

WELL NUMBER 
GBR-44 

SAMPLE DATE 
01/19/88 
02/26/88 
03/11/88 
04/08/88 
05/17/88 
06/09/88 

WATER ELEVATION 
5351.00 
5349.76 
5348.89 
5349.19 
5349.64 
5349.79 

PRODUCT THICKNESS 
9.998E-3 

0.00 
0.00 
0.00 
0.00 
0.00 

CORRECTED WATER ELEVATION 
5351.01 
5349.76 
5348.89 
5349.19 
5349.64 
5349.79 



ATTACHMENT #4 

AFFIRMATION BY MR. BOB MCCLENAHAN 



AFFIRMATION 

I hereby c e r t i f y that I am f a m i l i a r with the 
information contained i n and submitted with 
t h i s a p p l i c a t i o n and that such information i s 
tr u e , accurate and complete to the best of my 
knowledge and b e l i e f . 

Robert L. McClenahan, Jr!" 
Environmental Coordinator 
Giant Refining Company 

Date 



ATTACHMENT #5 

RESULTS OF STORAGE TANK WATER ANALYSES 



GTEL 
Environmental 
Laboratories® 

A division ol Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 Irom inside California 
(800) 423-7143 from outside California 

MAJOR CATIONS 
TEST RESULTS 

Page 1 of 3 
136/16/88 rw 
MANAGER: Michael Wood 

Groundwater Technology, Inc. 
36£'7j Wyoming Northeast, Suite I'M 
Albuquerque, NM 37111 

PROJECT!*: 232-739-5003-11 
LOCATION: Farmington, NM 

SAMPLED: 06/01/88 
RECEIVED: 06/03/88 
ANALYZED: 06/15/88 
MATRIX: Water 

BY: T. LePage 
BY: J. Floro 
BY: C. Miller 

PARAMETER 
I UNITS MDL I LAB tt 

I l.D. tt 
24480A 
010530 

24481A I 
010347 

24482A I 
020135 

24483A I 
021015 I 

Sod i um 

Potassium 

Calcium 

Magnesium 

mg/L 

mg/L 

mg/L 

mg/L 

0. 1 

1.0 

0. 1 

0. 1 

578 491 686 763 

5.3 

586 500 558 5?8 

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

METHOD: EPA 3*135/6010 



GTEL 
Environmental 
Laboratories® 

A division ol Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 Irom inside California 
(800) 423-7143 Irom outside California 

LK< W7. /SV ll \L) 

Page 2 o f 3 

MANAGER: Michael Wood 
PROJECTS: £32-733-5009-11 
LOCATION: Farmington, MM 

MAJOR CATIONS 
TEST RESULTS 

MATRIX: Water 

PARAMETER 
I UNITS I MDL I LAB tt I 
I I II.D.tt I 

24484A I 24485A 
021220 I 020205 

2448GA I 24487A I 
020105 I 020135 I 

Sod i um 

Potassium 

Calcium 

Magnee i um 

mg/L 

mg/L 

mg/L 

mg/L 

0. 1 

1.0 

0. 1 

0. 1 

281 620 700 752 

1. 1 

411 

44 

2.9 

474 

43 

5. 5 

5£1 

5.8 

579 

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

METHOD: EPA 3005/6010 



GTEL 
Environmental 
Laboratories® 

A division o l 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 3 of 3 

MANAGER: Michael Wood 
PROJECTS: 232-733-5003-11 
LOCATION: Farmington, NM 

MAJOR CATIONS 
TEST RESULTS 

MATRIX: Water 

r/<- 3 Z 

PARAMETER 
UNITS I MDL I LAB tt I 24488A I 

I Il.D.ft I 020205 I 

Sod i um 

Potassium 

Calcium 

Magnesium 

mg/L 

mg/L 

mg/L 

mg/L 

0. 1 

1.0 

0. 1 

0. 1 

570 

3. 1 

ASS 

47 

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

METHOD: EPA 3005/6010 

v< 
SfiFY K H A L I F A , : P h . D . , , E « r e c t o r 



GTEL 
Environmental 
Laboratories® 

A division of Groundwater Technology. Inc. 
Wflittern Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) Bfl5-7fl52 
(800) 544-3422 Irom Inside California 
(800) 423-7143 from outside California 

TEST RESULTS 

Page 1 of 2 
07/12/88 jp 
MANAGERi Michael Wood 

Groundwater Technology, 
3620 Wyoming N.E. Suite 
Albuquerque, NM B7111 

PROJECT»i 232-799-3009-9 
LOCATION: Farmington, NM 

Inc. 
104 

SAMPLEDi 
RECEIVEDt 
ANALYZED! 
MATRIX! 
UNITS: 
Ml - it 

06/01/88 
06/03/88 
06/07/80 
Witur 
mg/L 

f,iig ~ Z'->Q 

BY: 

BY l 

T. 
J i 

R. 

LePage 
Floro 
Heines 

Tk 2-2. <:-f?/? ~ii -/ y 
MDL LAB # I 24480 I 24481 I 24482 I 54483 I 24484 I 

I.D.« I 010530 I 010347 I 020135 I 021015 I 021220 I PARAMETER 

Total Dissolved 
Solids 

10 3S96 3487 4094 4374 2382 

Bicarbonate 20 124 120 297 211 140 

Carbonate 20 <20 (£0 <20 <20 (20 

Chloride 1 370 620 910 850 190 

Sulfate 1 2270 1640 1570 1920 1350 

MDL = Method Detection Limit I compound below this level would not bo detected. 
METHODt TDS by Standard Method 209B 

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



GTEL 
Environmental 
Laboratories H] 

A division of Groundwfl(»r Technology, Inc. 

W**l«m Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 trom inside California 
(800) 423-7143 Irom outside California 

my 

Page 2 of 2 

MANAGER: Michael Wood 
PROJECT*! 232-799-3009-9 
LOCATION! Farmington, NM 

TE9T RESULTS 
MATRIX! 
UNITS; 

Tk >2 

Water 
mg/L 

TU ZZ 

PARAMETER 
I MDL LAB # 
I I.D.tt 

1 • 24485 
1 020205 

1 2448G 1 
1 020105 1 

24487 1 
020135 1 

2448f 
0202* 

Total Dissolved 
Solid* 

10 4574 4031 4218 4256 

Bicarbonate 20 200 311 £84 80 

Carbonate 20 (20 (20 (20 <20 

Chlorido 1 940 690 915 1050 

Sulfate 1 1510 1370 1580 1630 

MDL = Method Detection Limit5 compound bolow this level would not be detected. 
METHOD: TDS by Standard Method 209B 

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

SOFY~KHAi^/ph]^^ ^ 



Geoscience Consultants, Ltd. B H Q 0 3 3 B I 

500 Copper Avnnue NW, Suite 200 
Albuquerque, New Mexico 87102 
(505) 842-0001 FAX (505) 842-0595 

1109 Spring Street, Suite 708 
Silver Spring, Maryland 20910 

June 17, 1988 poi) 587-2088 

Mr. Edmund II. Kendrick 
Montgomery k Andrews, P.A. 
P 0 Box 2307 

Santa Fe, New Mexico 87504-2307 

RE: SAMPLE RESULTS 

Dear Ned, 

Enclosed are the sample test results you requested. These results 
are of: 

Sample l.D. Description Test 

8801200830 Tank (37) Metals 
8801201200 GBR 15 Metals 
8801201550 GBR 8 Metals 

8801200830 Tank 37 601/602 
8801201200 GBR 15 601/602 
8801201550 GBR 8 601/602 
8801201800 GBR 100 601/602 
System Blank 

If you have any questions, please feel free lo call me at (505)-842-0001. 

Yours very truly, 
GEOSCIENCE CONSULTANTS, LTD. 

Randall T. Hicks, CPG 
Senior Vice President 
Technical Services 

rth/dlt/M&A/KENDR031.LTR 

ENCLOSURE 

cc: Mir. Rob ert McClenahan, Giant Bloomfield Refinery 
Mr. Kim Bullerdick, Giant Industries, Inc. 
Mr. Michael Wood, Groundwater Technology, Inc. 



^JU\J\ AncilylicolTechnoiogies,lnc. 
OOOZl) 

FEBRUARY 9, 1988 

GEOSCIEMCE CONSULTANTS, LTD. 
500 COPPER AVE. NW 
SUITE 200 
ALBUQUERQUE, HM 87102 

Accession: 3873 

Date Received: 1/22/88 

Attention: CLAUDE SCHLEYER 

Project: M & A 

Robert V. Woods 
Laboratory Manager Project Manager 

RVW/jlf Note: Samples w i l l be disposed of w i t h i n 
30 days unless otherwise n o t i f i e d . 



AnolylicalTechnolagies,lnr: OOOl I 

EPA METHOD 601/602 
PROJECT: M & A 

SAMPLE ID: 8801200830 
LOCATION: TANK 3 7 
LAB SAMPLE jj: 3873-1 
UNITS: ug/1 
DILUTION FACTOR: 10 

SAMPLE DATE: 1/20/80 
LAB RECEIPT DATE: 1/22/08 
ANALYSIS DATE: 1/26/88 
MATRIX: WATER 
ANALYST: TMG 

CONSTITUENT 
NAME 

DETECTION 
LIMIT RESULT 

CHLOROMETHANE 2.0 ND 
DROMOMETHANE 2.0 ND 
DICHLORODIFLUOROMETHANE 2.0 ND 
VINYL CHLORIDE 2.0 ND 
CHLOROETHANE 2.0 ND 
METHYLENE CHLORIDE 20. 0 ND 
TRICHLOROFLUOROMETHANE 20.0 ND 
1,1-DICHLOROETHENE 2.0 ND 
1,1-DICHLOROETHANE 2.0 2 
TRANS-1,2-DICHLOROETHENE 2 .0 3 
CHLOROFORM 2.0 ND 
1,2-DICHLOROETHANE 2.0 7 
1,1,1-TRICHLOROETHANE 2 . 0 ND 
CARBON TETRACHLORIDE 2.0 ND 
BROMODICHLOROMETHANE 2 . 0 ND 
1,2-DICHLOROPROPANE 2 . 0 ND 
TRANS-1,3-DICHLOROPROPENE 2.0 ND 
TRICHLOROETHENE 2 . 0 ND 
DIBROMOCHLOROMETHANE 2.0 ND 
1,1,2-TRICHLOROETHANE 2.0 ND 
CIS-1,3-DICHLOROPROPENE 2.0 HD 
2-CHLOROETHYLVINYL ETHER 5.0 ND 
BROMOFORM 5.0 ND 
1,1,2,2-TETRACHLOROETHANE 2.0 ND 
TETRACHLOROETHENE 2.0 ND 
BENZENE 5.0 150 
TOLUENE 5.0 2 3 
CHLOROBENZENE 5.0 ND 
ETHYLBENZENE 5.0 20 
1, 3-DICHLOROBENZEHE 5.0 ND 
1,2-DICHLOROBENZENE 5.0 ND 
1,4-DICHLOROBENZENE 5.0 ND 
M-XYLENE 5.0 9 
0.P-XYLENE 5. 0 6 3 

COMMENTS: ND = NOT DETECTED 
HIGH LEVELS REQUIRED DILUTION 

% SURROGATE RECOVERY 
95.3% BROMOCHLOROMETHANE 
77.9% BROMOFLUOROBENZENE 

PROJECT MANAGER: ./ DATE: 2/9/88 



/jj^AiKilylicolTechnologies,ln(:, 

EPA METHOD 601/602 
PROJECT: M & A 

SAMPLE DATE: 1/20/08 
LAB RECEIPT DATE: 1/22/80 
ANALYSIS DATE: 1/26/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: 8801201200 
LOCATION: GBR 15 
LAB SAMPLE f : 3 87 3-2 
UNITS: ug/1 
DILUTION FACTOR: 10 

CONSTITUENT DETECTION 
NAME LIMIT RESULT 

CHLOROMETHANE 2.0 ND 
BROMOMETHANE 2 . 0 ND 
DICHLORODIFLUOROMETHANE 2. 0 ND 
VINYL CHLORIDE 2.0 ND 
CHLOROETHANE 2.0 ND 
METHYLENE CHLORIDE 20.0 ND 
TRICHLOROFLUOROMETHANE 20.0 ND 
1,1-DICHLOROETHENE 2.0 ND 
1,1-DICHLOROETHANE 2.0 ND 
TRANS-1,2-DICHLOROETHENE 2.0 ND 
CHLOROFORM 2.0 ND 
1,2-DICHLOROETHANE 2.0 54 
1,1,1-TRICHLOROETHANE 2.0 ND 
CARBON TETRACHLORIDE 2.0 ND 
BROMODICHLOROMETHANE 2.0 ND 
1,2-DICHLOROPROPANE 2.0 ND 
TRANS-1,3-DICHLOROPROPENE 2.0 ND 
TRICHLOROETHENE 2.0 ND 
DIBROMOCHLOROMETHANE 2.0 ND 
1,1,2-TRICHLOROETHANE 2.0 ND 
CIS-1,3-DICHLOROPROPENE 2.0 ND 
2-CHLOROETHYLVINYL ETHER 5.0 ND 
BROMOFORM 5.0 ND 
1,1,2,2-TETRACHLOROETHANE 2.0 ND 
TETRACHLOROETHENE 2.0 ND 
BENZENE 5.0 106 
TOLUENE 5.0 ND 
CHLOROBENZENE 5.0 ND 
ETHYLBENZENE 5.0 ND 
1,3-DICHLOROBENZENE 5.0 ND 
1,2-DICHLOROBENZENE 5.0 ND 
1,4-DICHLOROBENZENE 5.0 ND 
M-XYLENE 5.0 ND 
0,P-XYLENE 5.0 ND 

% SURROGATE RECOVERY 
COMMENTS: ND = NOT DETECTED 87.9% BROMOCHLOROMETHANE 

HIGH LEVELS REQUIRED DILUTION 86.1% BROMOFLUOROBENZENE 

PROJECT MANAGER: /• / . : ' DATE: 2/9/88 
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EPA METHOD 601/602 
PROJECT: M & A 

SAMPLE ID: 8801201550 
LOCATION: GDR 8 
LAB SAMPLE fl: 3873-3 
UNITS: ug/1 
DILUTION FACTOR: 100 

SAMPLE DATE: 1/20/00 
LAB RECEIPT DATE: .1/22/88 
ANALYSIS DATE: 1/26/80 
MATRIX: WATER 
ANALYST: TMG 

CONSTITUENT DETECTION 
NAME LIMIT RESULT 

CHLOROMETHANE 20.0 ND 
BROMOMETHANE 20.0 ND 
DICHLORODIFLUOROMETHANE 20.0 ND. 
VINYL CHLORIDE 20.0 ND 
CHLOROETHANE 20.0 ND 
METHYLENE CHLORIDE 200. 0 ND 
TRICHLOROFLUOROMETHANE 200. 0 ND 
1,1-DICHLOROETHENE 20.0 ND 
1,1-DICHLOROETHANE 20.0 ND 
TRANS-1,2-DICHLOROETHENE 20. 0 ND 
CHLOROFORM 20.0 ND 
1,2-DICHLOROETHANE 20. 0 ND 
1,1,1-TRICHLOROETHANE 20. 0 ND 
CARBON TETRACHLORIDE 20. 0 ND 
BROMODICHLOROMETHANE 20.0 ND 
1,2-DICHLOROPROPANE 20. 0 ND 
TRANS-1,3-DICHLOROPROPENE 20. 0 ND 
TRICHLOROETHENE 20. 0 ND 
DIBROMOCHLOROMETHANE 20. 0 ND 
1,1,2-TRICHLOROETHANE 20. 0 ND 
CIS-1,3-DICHLOROPROPENE 20.0 ND 
2-CHLOROETHYLVINYL ETHER 50.0 ND 
BROMOFORM 50.0 ND 
1,1,2,2-TETRACHLOROETHANE 20.0 ND 
TETRACHLOROETHENE 20. 0 ND 
BENZENE 50.0 10, 000 
TOLUENE 50.0 940 
CHLOROBENZENE 50. 0 ND 
ETHYLBENZENE 50.0 1, 000 
1,3-DICHLOROBENZENE 50.0 ND 
1,2-DICHLOROBENZENE 50.0 ND 
1,4-DICHLOROBENZENE 50.0 ND 
M-XYLENE 50.0 1, 700 
0,P-XYLENE 50.0 2, 000 

% SURROGATE RECOVERY 
COMMENTS: ND = NOT DETECTED 96.2% BROMOCHLOROMETHANE 

HIGH LEVELS REQUIRED DILUTION. 90.7% BROMOFLUOROBENZENE 
PROJECT MANAGER: / ';•>,'••. DATE: 2/9/8B 
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EPA METHOD 601/602 
PROJECT: M & A 

SAMPLE DATE: 1/20/80 
LAB RECEIPT DATE: 1/2 2/88 
ANALYSIS DATE: 1/26/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: 8801201800 
LOCATION: GBR 100 
LAB SAMPLE Jf: 3873-4 
UNITS: ug/1 
DILUTION FACTOR: 1 

CONSTITUENT DETECTION 
NAME LIMIT RESULT 

CHLOROMETHANE - 0.2 ND 
BROMOMETHANE 0.2 ND 
DICHLORODIFLUOROMETHANE 0.2 ND 
VINYL CHLORIDE 0.2 ND 
CHLOROETHANE 0.2 ND 
METHYLENE CHLORIDE 2.0 ND 
TRICHLOROFLUOROMETHANE 2.0 ND 
1,1-DICHLOROETHENE 0.2 ND 
.1, 1-DICHLOROETHANE 0.2 ND 
TRANS-1,2-DICHLOROETHENE 0.2 ND 
CHLOROFORM 0.2 ND 
1,2-DICHLOROETHANE 0.2 ND 
1,1,1-TRICHLOROETHANE 0.2 ND 
CARBON TETRACHLORIDE 0.2 ND 
BROMODICHLOROMETHANE 0 . 2 ND 
1,2-DICHLOROPROPANE 0.2 ND 
TRANS-1,3-DICHLOROPROPENE 0.2 ND 
TRICHLOROETHENE 0.2 ND 
DIBROMOCHLOROMETHANE 0 . 2 ND 
1,1,2-TRICHLOROETHANE 0.2 ND 
CIS-1,3-DICHLOROPROPENE 0.2 ND 
2-CHLOROETHYLVINYL ETHER 0.5 ND 
BROMOFORM 0.5 ND 
1,1,2,2-TETRACHLOROETHANE 0.2 ND 
TETRACHLOROETHENE 0.2 ND 
BENZENE 0.5 ND 
TOLUENE 0.5 ND 
CHLOROBENZENE 0.5 ND 
ETHYLBENZENE 0.5 ND 
1,3-DICHLOROBENZENE 0.5 ND 
1,2-DICHLOROBENZENE 0.5 ND 
1,4-DICHLOROBENZENE 0.5 ND 
M-XYLENE 0.5 ND 
0,P-XYLENE 0.5 ND 

COMMENTS: ND = NOT DETECTED 
% SURROGATE RECOVERY 
84.2% BROMOCHLOROMETHANE 
72.2% BROMOFLUOROBENZENE 

PROJECT MANAGER: / n i'.'i DATE: 2/9/8 8 
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EPA METHOD 601/602 
PROJECT: M 5. A 

SAMPLE DATE: N/A 
LAD RECEIPT DATE: N/A 
ANALYSIS DATE: 1/26/00 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: SYSTEM BLANK 
LOCATION: 
LAB SAMPLE jf: 387 3 
UNITS: ug/1 
DILUTION FACTOR: 1 

CONSTITUENT DETECTION 
NAME LIMIT RESULT 

CHLOROMETHANE 0.2 ND 
BROMOMETHAN E 0.2 ND 
DICHLORODIFLUOROMETHANE 0.2 ND 
VINYL CHLORIDE 0.2 ND 
CHLOROETHANE 0.2 ND 
METHYLENE CHLORIDE 2 .0 2.3 
TRICHLOROFLUOROMETHANE 2.0 ND 
1,1-DICHLOROETHENE 0.2 ND 
1,1-DICHLOROETHANE 0.2 ND 
TRANS-1,2-DICHLOROETHENE 0.2 ND 
CHLOROFORM 0.2 ND 
1,2-DICHLOROETHANE 0.2 ND 
1,1,1-TRICHLOROETHANE 0.2 ND 
CARBON TETRACHLORIDE 0.2 ND 
BROMODICHLOROMETHANE 0.2 ND 
1,2-DICHLOROPROPANE 0.2 ND 
TRANS-1,3-DICHLOROPROPENE 0.2 ND 
TRICHLOROETHENE 0.2 ND 
DIBROMOCHLOROMETHANE 0.2 ND 
1,1,2-TRICHLOROETHANE 0.2 ND 
CIS-1,3-DICHLOROPROPENE 0.2 ND 
2-CHLOROETHYLVINYL ETHER 0.5 ND 
BROMOFORM 0.5 ND 
1,1,2,2-TETRACHLOROETHANE 0.2 ND 
TETRACHLOROETHENE 0.2 ND 
BENZENE 0.5 ND 
TOLUENE 0.5 ND 
CHLOROBENZENE 0.5 ND 
ETHYLBENZENE 0.5 ND 
1,3-DICHLOROBENZENE 0.5 ND 
1, 2-DICHLOROBENZENE 0.5 ND 
1,4-DICHLOROBENZENE 0.5 ND 
M-XYLENE 0.5 ND 
0,P-XYLENE 0.5 ND 

COMMENTS: ND NOT DETECTED 
; SURROGATE RECOVERY 
81.6% BROMOCHLOROMETHANE 
81.7% BROMOFLUOROBENZEME 

PROJECT MANAGER: DATE: 2/9/88 
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RECEIVED M A R 6 ) 9 8 8 

MARCH 1, 19 8 8 

GEOSCIENCE CONSULTANTS, LTD. 
500 COPPER AVE. NW 
SUITE 2 00 
ALBUQUERQUE, NM 87102 

Accession: 3873 

Date Received: 1/22/88 

Attention: JACK KIRBY 

Project: M & A 

This i s an amended report t o the one dated February 9, 1988 as 
requested by Jack Kirby. 

Laboratory Manager 

RVW/jlf Note: Samples w i l l be disposed of w i t h i n 
30 days unless otherwise n o t i f i e d . 
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METALS 
PROJECT: M&A 

SAMPLE DATE: 01/20/08 SAMPLE ID: 8801200830 
TANK (37) 

LAB RECEIPT DATE: 01/22/88 LOCATION: 
MATRIX: WATER LAB SAMPLE #: 3873-1 

UNITS: mg/l 

ANALYST ANALYSIS 
DATE 

CONSTITUENT 
NAME 

DILUTION 
FACTOR 

DETECTION 
LIMIT RESULT 

RC 01/27/08 ARSENIC (As) 1 0.010 ND 

RC 02/01/88 BARIUM (Ba) 1 0.060 - ND 

RC 01/26/88 LEAD (Pb) 1 0. 002 0. 002 

RC 01/29/08 MERCURY (Hg) 1 0.0002 ND 

JH 01/28/88 SELENIUM (Se) 1 0. 010 ND 

JH 02/01/88 SILVER (Ag) 1 0. 010 0.015 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: MD = NOT DETECTED 
NA = HOT ANALYZED 

PROJECT MANAGER: A.u. DATE: 03/01/88 

21 
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METALS 
PROJECT: M&A 

SAMPLE DATE: 01/20/80 SAMPLE ID: 8801201200 
GDR 15 

IiAD RECEIPT DATE: 01/22/00 LOCATION: 
MATRIX: WATER LAB SAMPLE fl: 3073-2 

UNITS: mg/l 

ANALYST ANALYSIS 
DATE 

CONSTITUENT 
NAME 

DILUTION 
FACTOR 

DETECTION 
LIMIT RESULT 

RC 01/27/80 ARSENIC (As) 1 0. 010 ND 

RC 02/01/88 BARIUM (Ba) 1 0.060 • ND 

RC 01/26/88 LEAD (Pb) 1 0. 002 ND 

RC 01/29/08 MERCURY (Hg) 1 0.0002 ND 

JH 01/28/88 SELENIUM (Se) 1 0. 010 ND 

JH 02/01/88 SILVER (Ag) 1 • 0. 010 0. 010 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

PROJECT MANAGER: DATE: 03/01/88 
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METALS 
PROJECT: M&A 

SAMPLE DATE: 01/20/00 SAMPLE ID: 8801201550 
GBR 8 

LAB RECEIPT DATE: 01/22/88 LOCATION: 
MATRIX: WATER LAB SAMPLE #: 3873-3 

UNITS: mg/l 

ANALYST ANALYSIS CONSTITUENT DILUTION DETECTION 
DATE NAME FACTOR LIMIT RESULT 

RC 01/27/88 ARSENIC (As) 1 0.010 ND 

RC 02/01/88 BARIUM (Ba) ' 1 0.060 • ND 

RC 01/26/88 LEAD (Pb) 1 0.002 0.005 

RC 01/29/88 MERCURY (Hg) 1 0.0002 ND 

JH 01/28/88 SELENIUM (Se) 1 0.010 ND 

JH 02/01/88 SILVER (Ag) 1 0.010 0.018 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

PROJECT MANAGER: ^ j , DATE: 03/01/00 

9\ 



Geoscience Consultants, Ltd. 

April 22, 1908 

500 Copper Avenue NW, Suite 200 
Albuquerque, New Mexico 87102 
(505) 842-0001 FAX (505) 842-0595 

1109 Spring Street, Suite 706 
Silver Spring, Maryland 20910 
(301) 587-2088 

Mr. Bob McClenahan 
Environmental Coordinator 
Giant Refining Company 
Route 3, Box 7 
Gallup, NM 87301 " ' ' " 

Through: '" --'O ;J \o 

Mr. Ned Kendrick 
Montgomery & Andrews, P.A. 
325 Paseo de Peralta 
P.O. Box 2307 
Sante Fe, NM 87504-2307 

Dear Bob: 

Enclosed are the sample analyses you requested from Claude Schleyer. 
Location GBR-100 refers to the trip blank. 

If I can be of any further assistance, please do not hesitate to contact 
Claude or myself. 

Yours very truly, 
GEOSCIENCE CONSULTANTS, LTD. 

/Randall J. Hicks, CPG 
Senior Vice President 
Technical Services 

RTfl/lf/M&A/MCCLE012.LTR 

Enclosure 

cc w/enclosures: Mr. Kim Bullerdick, Giant Industries, Inc. 
Mr. Mike Wood, Groundwater Technologies 
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FEBRUARY 9, 1988 

GEOSCTENCE CONSULTANTS, LTD. 
500 COPPER AVE. NW 
SUITE 200 
ALBUQUERQUE, NM 8 7102 

Accession: 3873 

Date Received: 1/22/88 

Att e n t i o n : CLAUDE SCHLEYER 

Project: M & A 

Michael Gl Barry 
Project Manager 

Robert V. Woods 
Laboratory Manager 

RVW/jlf Note: Samples w i l l be disposed of w i t h i n 
30 days unless otherwise n o t i f i e d . 
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EPA METHOD 601/602 
PROJECT: M & A 

SAMPLE DATE: 1/20/88 
LAB RECEIPT DATE: 1/22/88 
ANALYSIS DATE: 1/26/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: 8801200830 
LOCATION: TANK 3 7 
LAB SAMPLE #: 3873-1 
UNITS: ug/1 
DILUTION FACTOR: 10 

CONSTITUENT DETECTION 
NAME LIMIT RESULT 

CHLOROMETHANE 2.0 ND 
BROMOMETHANE 2.0 ND 
DICHLORODIFLUOROMETHANE 2.0 ND 
VINYL CHLORIDE 2 .0 ND 
CHLOROETHANE 2.0 ND 
METHYLENE CHLORIDE 20.0 ND 
TRICHLOROFLUOROMETHANE 20.0 ND 
1,1-DICHLOROETHENE 2.0 ND 
1,1-DICHLOROETHANE 2.0 2 
TRANS-1,2-DICHLOROETHENE 2.0 3 
CHLOROFORM 2.0 ND 
1,2-DICHLOROETHANE 2.0 7 
1,1,1-TRICHLOROETHANE 2 . 0 ND 
CARBON TETRACHLORIDE 2.0 ND 
BROMODICHLOROMETHANE 2.0 ND 
1,2-DICHLOROPROPANE 2.0 ND 
TRANS-1,3-DICHLOROPROPENE 2.0 ND 
TRICH LOROETH EN E 2.0 ND 
DIBROMOCHLOROMETHANE 2.0 ND 
1,1,2-TRICHLOROETHANE 2.0 ND 
CIS-1,3-DICHLOROPROPENE 2.0 ND 
2-CHLOROETHYLVINYL ETHER 5.0 ND 
BROMOFORM 5.0 ND 
1,1,2,2-TETRACHLOROETHANE 2.0 ND 
TETRACHLOROETHENE 2.0 ND 
BENZENE 5.0 150 
TOLUENE 5.0 23 
CHLOROBENZENE 5.0 ND 
ETHYLBENZENE 5.0 20 
1,3-DICHLOROBENZENE 5.0 ND 
1,2-DICHLOROBENZENE 5.0 ND 
1,4-DICHLOROBENZENE 5.0 ND 
M-XYLENE 5.0 9 
0,P-XYLENE 5.0 63 

COMMENTS: ND = NOT DETECTED 
HIGH LEVELS REQUIRED DILUTION 

% SURROGATE RECOVERY 
9 5.3% BROMOCHLOROMETHANE 
77.9% BROMOFLUOROBENZENE 

PROJECT MANAGER: DATE: 2/9/88 
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EPA METHOD 601/602 
PROJECT: M & A 

SAMPLE DATE: 1/20/88 
LAB RECEIPT DATE: 1/22/88 
ANALYSIS DATE: 1/26/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: 8801201200 
LOCATION: GBR 15 
LAB SAMPLE #: 387 3-2 
UNITS: ug/1 
DILUTION FACTOR: 10 

CONSTITUENT DETECTION 
NAME LIMIT RESULT 

CHLOROMETHANE 2. 0 ND 
BROMOMETHANE 2.0 ND 
DICHLORODIFLUOROMETHANE 2.0 ND 
VINYL CHLORIDE 2.0 ND 
CHLOROETHANE 2.0 ND 
METHYLENE CHLORIDE 20.0 ND 
TRICHLOROFLUOROMETHANE 20.0 ND 
1,1-DICHLOROETHENE 2.0 ND 
1,1-DICHLOROETHANE 2.0 ND 
TRANS-1,2-DICHLOROETHENE 2.0 ND 
CHLOROFORM 2.0 ND 
1,2-DICHLOROETHANE 2.0 54 
1,1,1-TRICHLOROETHANE 2 .0 ND 
CARBON TETRACHLORIDE 2.0 ND 
BROMODICHLOROMETHANE 2.0 ND 
1,2-DICHLOROPROPANE 2.0 ND 
TRANS-1,3-DICHLOROPROPENE 2.0 ND 
TRICHLOROETHENE 2.0 ND 
DIBROMOCHLOROMETHANE 2.0 ND 
1,1,2-TRICHLOROETHANE 2.0 ND 
CIS-1,3-DICHLOROPROPENE 2.0 ND 
2-CHLOROETHYLVINYL ETHER 5.0 ND 
BROMOFORM 5.0 ND 
1,1,2,2-TETRACHLOROETHANE 2 .0 ND 
TETRACHLOROETHENE 2.0 ND 
BENZENE 5.0 106 
TOLUENE 5.0 ND 
CHLOROBENZENE 5.0 ND 
ETHYLBENZENE 5.0 ND 
1,3-DICHLOROBENZENE 5.0 ND 
1,2-DICHLOROBENZENE 5.0 ND 
1,4-DICHLOROBENZENE 5.0 ND 
M-XYLENE 5.0 ND 
0,P-XYLENE 5.0 ND 

% SURROGATE RECOVERY 
COMMENTS: ND = NOT DETECTED 87.9% BROMOCHLOROMETHANE 

HIGH LEVELS REQUIRED DILUTION 06.1% BROMOFLUOROBENZEMF, 

PROJECT MANAGER: /• DATE: 2/9/8 8 
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EPA METHOD 601/602 
PROJECT: M & A 

SAMPLE DATE: 1/20/8 8 
LAD RECEIPT DATE: 1/22/88 
ANALYSIS DATE: 1/26/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: 8801201550 
LOCATION: GBR 8 
LAB SAMPLE f: 3873-3 
UNITS: ug/1 
DILUTION FACTOR: 100 

CONSTITUENT DETECTION 
NAME LIMIT RESULT 

CHLOROMETHANE 20. 0 ND 
BROMOMETHANE 20. 0 ND 
DICHLORODIFLUOROMETHANE 20. 0 ND 
VINYL CHLORIDE 20. 0 ND 
CHLOROETHANE 20.0 ND 
METHYLENE CHLORIDE 200. 0 ND 
TRICHLOROFLUOROMETHANE 200.0 ND 
1,1-DICHLOROETHENE 20.0 ND 
1,1-DICHLOROETHANE 20.0 ND 
TRANS-1,2-DICHLOROETHENE 20.0 ND 
CHLOROFORM 20.0 ND 
1,2-DICHLOROETHANE 20.0 ND 
1,1,1-TRICHLOROETHANE 20.0 ND 
CARBON TETRACHLORIDE 20.0 ND 
BROMODICHLOROMETHANE 20.0 ND 
1,2-DICHLOROPROPANE 20.0 ND 
TRANS-1,3-DICHLOROPROPENE 20.0 ND 
TRICHLOROETHENE 20.0 ND 
DIBROMOCHLOROMETHANE 20.0 ND 
1,1,2-TRICHLOROETHANE 20.0 ND 
CIS-1,3-DICHLOROPROPENE 20.0 ND 
2-CHLOROETHYLVINYL ETHER 50.0 ND 
BROMOFORM 50.0 ND 
1,1,2,2-TETRACHLOROETHANE 20.0 ND 
TETRACHLOROETHENE 20.0 ND 
BENZENE 50.0 10,000 
TOLUENE 50.0 940 
CHLOROBENZENE 50. 0 ND 
ETHYLBENZENE 50.0 1,000 
1,3-DICHLOROBENZENE 50. 0 ND 
1,2-DICHLOROBENZENE 50.0 ND 
1, -J-DICHLOROBENZENE 50. 0 ND 
M-XYLENE 50. 0 1,700 
0,P-XYLENE 50. 0 2 , 000 

% SURROGATE RECOVERY 
ND = NOT DETECTED 96.2% BROMOCHLOROMETHANE 
HIGH LEVELS REQUIRED DILUTION. 90.7% BROMOFLUOROBENZENE 

PROJECT MANAGER: / ; / • ' • . DATE: 2/9/88 
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EPA METHOD 601/602 
PROJECT: M & A 

CONSTITUENT DETECTION 
NAME LIMIT RESULT 

CHLOROMETHANE 0.2 ND ' 
BROMOMETHAN E 0.2 ND 
DICHLORODIFLUOROMETHANE 0.2 ND 
VINYL CHLORIDE 0.2 ND 
CHLOROETHANE 0.2 ND 
METHYLENE CHLORIDE 2.0 ND 
TRICHLOROFLUOROMETHANE 2.0 ND 
1,1-DICHLOROETHENE 0.2 ND 
1.1- DICHLOROETHANE 0.2 ND 
TRANS-1,2-DICHLOROETHENE 0.2 ND 
CHLOROFORM 0.2 ND 
1.2- DICHLOROETHANE 0.2 ND 
1.1.1- TRICHLOROETHANE 0.2 ND 
CARBON TETRACHLORIDE 0.2 ND 
BROMODICHLOROMETHANE 0.2 ND 
1.2- DICHLOROPROPANE 0.2 ND 
TRANS-1,3-DICHLOROPROPENE 0.2 ND 
TRICHLOROETHENE 0.2 ND 
DIBROMOCHLOROMETHANE 0.2 ND 
1.1.2- TRICHLOROETHANE 0.2 ND 
CIS-1,3-DICHLOROPROPENE 0.2 ND 
2-CHLOROETHYLVINYL ETHER 0.5 ND 
BROMOFORM 0.5 ND 
1,1,2,2-TETRACHLOROETHANE 0.2 ND 
TETRACHLOROETHENE 0.2 ND 
BENZENE 0.5 ND 
TOLUENE 0.5 ND 
CHLOROBENZENE 0.5 ND 
ETHYLBENZENE 0.5 ND 
1.3- DICHLOROBENZENE 0.5 ND 
1,2-DICHLOROBENZENE , 0.5 ND 
1.4- DICHLOROBENZENE 0.5 ND 
M-XYLENE 0.5 ND 
0,P-XYLENE 0.5 / ND 

% SURROGATE RECOVERY 
COMMENTS: ND = NOT DETECTED 84.2% BROMOCHLOROMETHANE 

72.2% BROMOFLUOROBENZENE 

PROJECT MANAGER:' / DATE: 2/9/88 
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EPA METHOD 601/602 
PROJECT: M & A 

SAMPLE DATE: N/A 
LAD RECEIPT DATE: N/A 
ANALYSIS DATE: 1/26/88 
MATRIX: WATER 
ANALYST: TMG 

SAMPLE ID: SYSTEM BLANK 
LOCATION: 
LAB SAMPLE #: 3873 
UNITS: ug/1 
DILUTION FACTOR: 1 

CONSTITUENT 
NAME 

DETECTION 
LIMIT RESULT 

CHLOROMETHANE 0.2 ND 
BROMOMETHANE 0.2 ND 
DICHLORODIFLUOROMETHANE 0.2 ND 
VINYL CHLORIDE 0.2 ND 
CHLOROETHANE 0.2 ND 
METHYLENE CHLORIDE 2.0 2.3 
TRICHLOROFLUOROMETHANE 2 . 0 ND 
1,1-DICHLOROETHENE 0.2 ND 
1,1-DICHLOROETHANE 0.2 ND 
TRANS-1,2-DICHLOROETHENE 0.2 ND 
CHLOROFORM 0.2 ND 
1,2-DICHLOROETHANE 0.2 ND 
1,1,1-TRICHLOROETHANE 0.2 ND 
CARBON TETRACHLORIDE 0.2 ND 
BROMODICHLOROMETHANE 0.2 ND 
1,2-DICHLOROPROPANE 0.2 ND 
TRANS-1,3-DICHLOROPROPENE 0.2 ND 
TRICHLOROETHENE 0.2 ND 
DIBROMOCHLOROMETHANE 0.2 ND 
1,1,2-TRICHLOROETHANE 0 . 2 ND 
CIS-1,3-DICHLOROPROPENE 0.2 ND 
2-CHLOROETHYLVINYL ETHER 0.5 ND 
BROMOFORM 0.5 ND 
1,1,2,2-TETRACHLOROETHANE 0.2 ND 
TETRACHLOROETHENE 0.2 ND 
BENZENE 0.5 ND 
TOLUENE 0.5 ND 
CHLOROBENZENE 0.5 ND 
ETHYLBENZENE 0.5 ND 
1,3-DICHLOROBENZENE 0.5 ND 
1,2-DICHLOROBENZENE 0.5 ND 
1,4-DICHLOROBENZENE 0.5 ND 
M-XYLENE 0.5 ND 
0,P-XYLENE 0.5 ND 

COMMENTS: ND = NOT DETECTED 
; SURROGATE RECOVERY 
81.6% BROMOCHLOROMETHANE 
81.7% BROMOFLUOROBENZENE 

PROJECT MANAGER: ''.. '; ' l'x(< A DATE: 2/9/88 
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GEOSCIENCE CONSULTANTS, LTD. 
500 COPPER AVE. NW 
SUITE 2 00 
ALBUQUERQUE, NM 87102 

Accession: 3873 

Date Received: 1/22/88 

Atte n t i o n : JACK KIRBY 

Project: M & A 

This i s an amended report t o the 
requested by Jack Kirby. 

Michael G>/'Barry 
Project Manager 

MARCH 1, 1988 

one dated February 9, 1988 as 

Robert V. Woods 
Laboratory Manager 

RVW/jlf Note: Samples w i l l be disposed of w i t h i n 
30 days unless otherwise n o t i f i e d . 
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METALS 
PROJECT: M&A 

SAMPLE DATE: 01/20/88 SAMPLE ID: 8801200830 
TANK (37) 

LAB RECEIPT DATE: 
MATRIX: WATER 

01/22/08 LOCATION: 
LAB SAMPLE fl: 3873-1 
UNITS: mg/l 

ANALYST ANALYSIS 
DATE 

CONSTITUENT 
NAME 

DILUTION 
FACTOR 

DETECTION 
LIMIT RESULT 

RC 01/27/88 ARSENIC (AS) 1 0.010 ND 

RC 02/01/88 BARIUM (Ba) 1 0. 060 ND 

RC 01/26/88 LEAD (Pb) 1 0. 002 0. 002 

RC 01/29/88 MERCURY (Hg) 1 0.0002 ND 

JH 01/28/88 SELENIUM (Se) 1 0. 010 ND 

JH 02/01/88 SILVER (Ag) 1 0. 010 0.015 

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION. 

NOTE: ND = NOT DETECTED 
NA = NOT ANALYZED 

PROJECT MANAGER: DATE: 03/01/88 



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

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

Weather:"75, warm/breezy 

Well: GBR-17, 

I n i t i a l Liquid Levels: 

Well » DTW DTP PT 

GBR-17 33.65 

Description of Water: 
clear, no hydrocarbon odor 

pH Readings: 
i n i t i a l : 7.02 
a f t e r 5 gallons: 7.03 
p r i o r to sampling: 7.00 

Conductivity: 
i n i t i a l : 2990 uMohs/cm 
a f t e r 5 gallons: 3000 uMohs/cm 
pr i o r to sampling: 2970 uMohs/cm 

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

Samples taken: 
4 40 ml v i a l s 
4 1 l i t e r b o t t l e s 

Analyses Performed: 
601 and 602, PAH 
TDS, Major Ca+ and An~ 

Sample ID It: 8806021220 

J i & l GROUNDWATER 
;[, ii ITFXHNOLOGY. INC. 



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

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

Weather:~72, warm/breezy 

Well: GBR-24D 

I n i t i a l Liquid Levels: 

Well ft DTW DTP PT 

GBR-24D 28. 13 

Description of Water: 
Dark gray color, strong hydrocarbon odor 

pH Readings: 
i n i t i a l : 7.53 
a f t e r 5 gallons: 7.75 
p r i o r t o sampling: 8.02 

Conductivity: 
i n i t i a l : 3280 uMohs/cm 
a f t e r 5 gallons: 4190 uMohs/cm 
p r i o r t o sampling: 4450 uMohs/cm 

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

Samples taken: 
4 40 ml v i a l s 
4 1 l i t e r b o t t l e s 

Analyses Performed: 
601 and 602, PAH 
TDS, Major Ca+ and An~ 

Sample ID tf: 8806010347 

GROIJNnWATF.R 
TECHNOLOGY. INC. 



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

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

Weather:~72,warm/breezy 

Well: GBR-30, 

I n i t i a l Liquid Levels: 

Well « DTW DTP PT 

GBR-30 33. 10 33.09 0.01 

Description of Water: 
clear,strong hydrocarbon odor 

pH Readings: 
i n i t i a l : 6.95 
a f t e r 5 gallons: 7.05 
p r i o r to sampling: 7.02 

Conductivity: 
i n i t i a l : 4460 uMohs/cm 
a f t e r 5 gallons: 4570 uMohs/cm 
p r i o r t o sampling: 4620 uMohs/cm 

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

Samples taken: 
4 40 ml v i a l s 
4 1 l i t e r b o t t l e s 

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

Sample ID th 8806010530 

J GROUNDWATER 
TECHNOLOGY. INC. 



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

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

Weather:~75, warm/breezy 

Well: GBR-31 

I n i t i a l Liquid Levels'-

Well » DTW DTP PT 

GBR-31 34. 37 

Description of Water: 
clear, s l i g h t hydrocarbon odor, no sheen 

pH Readings: 
i n i t i a l : 7.17 
a f t e r 5 gallons: 6.96 
p r i o r to sampling: 7.01 

Conductivity: 
i n i t i a l : 4190 uMohs/cm 
a f t e r 5 gallons: 5420 uMohs/cm 
p r i o r to sampling: 5910 uMohs/cm 

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

Samples taken: 
4 40 ml v i a l s 
4 1 l i t e r b o t t l e s 

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

Sample ID #: 8806021015 

CDS 
GROUNDWATER 

I" I I 1 TECHNOLOGY, INC. 



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

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

Weather:"75, warm/breezy 

Tank: 22 

Description of Water: 
clear, strong hydrocarbon odor 

Samples taken: 
4 40 ml v i a l s 
4 1 l i t e r b o t t l e s 

Analyses Performed: 
601 and 602, PAH 
TDS, Major Ca+ and An~ 

Sample ID Jt: 8806020135 

Tank: 24 

Description of Water: 
clear, strong hydrocarbon odor and r u s t odor 

Samples Taken: 
4 40 ml v i a l s 
4 1 l i t e r b o t t l e s 

Analyses Performed: 
601 and 60 2, PAH 
TDS, Major Ca+ and An~ 

Sample ID tt: 8806020105 

Tank: 32 

Description of Water: 
pale yellow, strong H2S odor 

Samples taken: 
4 40 ml v i a l s 
4 1 l i t e r b o t t l e s 

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

Sample ID tt: 8806020205 

GROUNDWATER 
• L J TECHNOLOGY. INC. 



3620 Wyoming. NE. Suite 104. Albuquerque. NM 87111 

(5051298-5562 

August 3, 1988 

232-799-5009 

Ned Kendrick 
Montgomery and Andrews, P.A. 
325 Paseo de Peralta 
P.O. Box 2307 
Santa Fe, New Mexico 87504-2307 

RE: An a l y t i c a l r e s u l t s , Giant Bloomfield Refinery. 

Dear Mr. Kendrick: 

Enclosed are complete sets of a n a l y t i c a l r e s u l t s of water samples 
taken from the Giant Bloomfield Refinery on June 1,2 and June 23, 
1988. A sheet which correlates sample l.D. and sample loc a t i o n 
has been included. 

The samples taken from the a i r s t r i p p e r on June 23 have been 
i d e n t i f i e d using AS INF f o r the i n f l u e n t sample and AS EFF f o r 
the e f f l u e n t sample. 

I f you have questions regarding these analyses, please contact me 
at (505) 298-5562. 

Sincerely, 

GROUNDWATER TECHNOLOGY, INC. 

V/.:..--/-- . , AJor r-' 
Michael Wood 
T e r r i t o r y Manager 
Hydrogeologist 

enclosures 

cc: Kim Bullerdick, Giant Industries, Inc. 
Robert McClenahan, Jr., Giant Industries, Inc, 
Randy Hicks, Geoscience Consultants, Ltd. 

Offices Ihmuahnul the I '..*>'.. Canada and Overseas 



GTEL 
Environmental 
Laboratories 

06/28/88 mh Page 1 o f 1 

A division ol Groundwater Technology, Inc, 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside Calilornia 

TEST RESULTS 

PROJECT MGR: Michael Wood 
Groundwater Technology, Inc. 
3620 Wyoming, NE 
Albuquerque, NM 67111 

PROJECT*: 232-799-5089-12 
LOCATION: Farmington, NM 

SAMPLED: 06/23/88 BY: M. Wood 
RECEIVED: 06/25/88 BY: K. Biava 
ANALYZED: 06/27/88 BY: P. Sra 
MATRIX: Water 
UNITS: ug/L (ppb) 

I MDL I LAB # I 26059 I 26060 I I I 
COMPOUND I 11.D.* I AS INF I AS EFF I I I 

Benzene 0.5 700 9.5 
Bromod i ch1oromet h ane 0.5 <0.5 (0.5 
Bromoform 0.5 <0.5 (0.5 
Bromomethane 0.5 <0.5 (0.5 
Carbon tetrachloride 0.5 <0.5 (0.5 
Chlorobenzene 0.5 (0.5 (0.5 
Chloroethane 0.5 (0.5 (0.5 
2-Chloroethylvinyl ether 1.0 U.0 (1.0 
Chloroform 0.5 <0.S (0.5 
Chloromethane 0.5 <0.5 (0.5 
D i bromoch1oromet h ane 0.5 <0.5 (0.5 
1,2-Dichlorobenzene 0.5 (0.3 (0.5 
1,3-Dichlorobenzene 0.5 <0.5 (0.5 
1,4-Dichlorobenzene 0.2 <0.5 (0.5 
D i ch1orod i f1uoromet hane 0.5 <0.5 (0.5 
1,1-Dichloroethane 0.5 A. 5 (0.5 
1,2-Dichloroethane 0.5 42 0.87 
1,1-Dichloroethene 0.2 <0.2 (0.2 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 

0.5 14 (0.5 trans-1,2-Dichloroethene 
1,2-Dichloropropane 0.5 <0.5 (0.5 
c i B-1,3-D i ch1oropropene 0.5 (0.5 (0.5 
trans-1,3-Dichloropropene 0.5 <0.5 (0.5 
Ethylbenzene 0.5 79 1.3 
Methylene chloride 0.5 4.7 3.0 
1,1,2,2-Tetrachloroethane 0.5 <0.5 (0.5 
Tet rach1oroet hene 0.5 (0.5 (0.5 
Toluene 0.5 490 7.8 
1,1,1-Trichloroethane 0.5 1.6 (0.5 
1,1,2-Trichloroethane 0.5 (0.5 (0.5 
Trichloroethene 0.5 1.7 (0.5 
Tr i ch1orof1uoromet hane 0.5 (0.5 (0.5 
Vinyl Chloride 1.0 (1.0 (1.0 
Xylenes 0.5 800 28 

MDL a Method Detection Limit. 
METHODS: EPA 601/602. 



GTEL 
Environmental 
Laboratories^ 

A division of Groundwater Technology, Inc. 

07/11/88 JP 

CLIENT: 

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 

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

Page 1 of 1 

Michael Wood 
Groundwater Technology, Inc. 
3620 Wyoming, NE 
Albuquerque, NM 87111 
232-799-5089-13 
Farmington, NM 
06/23/88 BY: M. Wood 
06/25/88 BY: K. Biava 
07/07/88 BY: L. Hinson 
Water 
ug/L (ppb) 

COMPOUNDS 
1 MDL 
1 

LAB * 1 
I.D.* 1 

26061 1 
AS INF 1 

26062 1 1 1 
AS EFF 1 1 1 

Acenaphthene 10 (10 (10 

Acenaphthylene 10 (10 (10 

Anthracene 10 (10 (10 

Benzo (a) anthracene 10 <10 (10 

Benzo (a) pyrene 10 (10 (10 

Benzo (b) fluoranthene 10 (10 (10 

Benzo (ghi) perylene 10 (10 (10 

Benzo (k) fluoranthene 10 (10 (10 

Chrysene 10 <10 (10 

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

Fluoranthene 10 (10 (10 

Fluorene 10 (10 (10 

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

Naphthalene 10 51 (10 

Phenanthrene 10 (10 (10 

Pyrene 10 (10 (10 

MDL=Method Detection Limit. 
METHOD: EPA Method 610. 

SAFY KHALIFA, Ph.D., Director 



A division 

GTEL 
Environmental 
Laboratories^ 

of Groundwater Technology, Inc. 

06 /30 /88 mh 

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 1 of 1 

CLIENT: Michael Wood 
Groundwater Technology, Inc. 
3629 Wyoming, NE 
Albuquerque, NM 87111 

PROJECT*: 232-799-5009-14 
LOCATION: Farmington, NM 

SAMPLED: 06/23/88 
RECEIVED: 06/25/88 
ANALYZED: 06/29/88 
MATRIX: Water 
UNITS: mg/L 

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

PARAMETER 
MDL I LAB * 

II.D.« 
I 26063A I 

AS INF I 
260640 I 
AS EFF I 

Calcium 0.5 570 480 

Sod i um 0.5 770 640 

Magnesium 0.5 49 50 

Potassium 0.5 2.9 2.4 

MDL = Method Detection Limit 1 compound below this level would not be detected. 
METHOD: EPA 3020/6010. 

SAFY KHALIFA, Ph.D., Director 



GTEL 
Environmental 
Laboratories® 

A division of Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

TEST RESULTS 

Page 
07/15/88 rw 
CLIENTS 

1 of 1 

PROJECT*: 
LOCATION: 

Michael Wood 
Groundwater Technology, 
3620 Wyoming, NE 
Albuquerque, NM 87111 
238-799-5009-15 
Farmington, NM 

Inc. 

SAMPLED: 06/23/88 
RECEIVED: 06/25/88 
ANALYZED: 06/30/88 
MATRIX: Water 

BY: M. Wood 
BY: K. Biava 
BY: R. Heines 

R. Bly 

PARAMETER 
I UNITS I 
I I 

MDL I LAB tt 
II.D.tt 

26063B I 26064B I 
AS INF I AS EFF I 

Chloride mg/L 765 790 

Bicarbonate mg CaC03/L 12 330 310 

Sulfate mg/L 1335 1380 

Carbonate mg CaC03/L 12 <12 <12 

MDL «= Method Detection Limit? compound below this level would not be detected. 

METHOD:5M429 

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



GTEL 
Environmental 
Laboratories EH 

A division of Groundwater Technology, Inc, 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

TEST RESULTS 

07/88/88 JP 

CLIENT: 

PROJECT*: 
LOCATION: 

SAMPLED: 
RECEIVED: 
ANALYZED: 
MATRIX: 

Page 1 of 1 

Michael Wood 
Groundwater Technology, Inc. 
3620 Wyoming, NE 
Albuquerque, NM 87111 
232-799-5009-16 
Farmington, NM 

06/23/88 
06/25/88 
07/05/88 
Water 

BY: M. Wood 
BY: K. Biava 
BY: R. Heines 

PARAMETER 
I UNITS I 
I I 

MDL I LAB * 
II.D.« 

26065 I 
AS INF I 

26066 I 
AS EFF I 

Total Dissolved mg/L 10 3,803 3,903 
Solids 

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

METHOD:SM209B 

SAFY KHALIFA, Ph.D., Director 
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Environmental 
Laboratorbs® 
A division of G'oundwaier Technology. Inc 

Western Region 
4080-C Pike Ln., Concord, CA 94520 
(415)685-7852 
In CA: (800) 544-3422 
Outside CA: (800) 423-7143 
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WATER SAMPLE l.D. CORRELATION SHEET 
GIANT BLOOMFIELD REFINERY 

DATE: Ol-Jun-88 
SAMPLER: T. Le Page 

Sample l.D. 

8806010347 

8806010530 

8806021220 

8806021015 

8806020105 

8806020135 

8806020205 

Well # 

GBR 24D 

GBR 30 

GBR 17 

GBR 31 

Tank 24 

Tank 22 

Tank 32 

Analysis 

601,602 
Cations, anions 
TDS, PAH 

GROUNDWATER 
TIXHNOI.OGV. INC. 



GTEL 
Environmental 
Laboratories!^ 

of Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 Irom inside Calilornia 

06/29/88 mh Page 1 of 3 

PROJECT MGR: Michael Wood 
Groundwater Technology, Inc. 
3620 Wyoming N.E. Suite 104 
Albuquerque, NM 87111 

PROJECTS £32-799-5009-10 
LOCATION: Farmington, NM 

(800) 423-7143 from outside Calilornia 
SAMPLED: 06/01/88 BY: T. LePage 

(800) 423-7143 from outside Calilornia 
SAMPLED: 06/01/88 BY: T. LePage 
RECEIVED: 06/03/BB BY: J. Floro 
ANALYZED: 06/15/88 BY: P. Sra 
MATRIX: Water 

TEST RESULTS UNITS: ug/L (ppb) 

I MDL 1 LAB # 1 £4489 1 £4490 1 £4491 1 £449£ 1 
COMPOUND I II.D.# 010530 1 010347 1TRIPBLANK1 021015 1 

Benzene 0.5 <0.5 63 (0.5 (0.5 
Bromod i ch1oromethane 0.5 (0.5 (0.5 (0.5 (0.5 
Brornoform 0.5 <0.5 (0.5 (0.5 (0.5 
Brornomethane 0.5 <0.5 (0.5 (0.5 (0.5 
Carbon t e t r a c h l o r i d e 0.5 <0.5 (0.5 (0.5 (0.5 
Chlorobenzene 0.5 <0.5 (0.5 (0.5 (0.5 
Ch1oroethane 0.5 <0.5 (0.5 (0.5 (0.5 
£-Chloroethylvinyl ether 1.0 (1.0 (1.0 (1.0 (1.0 
Chloroform 0.5 <0.5 (0.5 (0.5 (0.5 
Chloromethane 0.5 <0.5 (0.5 (0.5 (0.5 
D i bromoch 1 orornet hane 0.5 <0.5 (0.5 (0.5 (0.5 
1,2-Dichlorobenzene 0.5 <0.5 (0.5 (0.5 (0.5 
1,3-Dichlorobenzene 0.5 <0.5 1.3 (0.5 (0.5 
1,4-Dichlorobenzene 0.2 <0.2 (0.2 (0.2 (0.2 
D i ch1orod i f1uoromet hane 0.5 <0.5 (0.5 (0.5 (0.5 
1,1 —D ichloroethane 0.5 0.98 (0.5 (0. 5 4. 6 
1, £-Dichloroethane 0.5 (0.5 55 (0.5 (0.5 
1,1-Dichloroethene 0.2 <0.2 (0.2 (0.2 (0.2 
trans-1,£-Dichloroethene 0.5 1.0 (0.5 (0.5 53 
1,c-Dichloropropane 0.5 <0.5 (0.5 (0.5 (0.5 
cis-1,3-Dichloropropene 0.5 <0.5 (0.5 (0.5 (0.5 
trans-1,3-Dichloropropene 0.5 <0.5 (0.5 (0.5 (0.5 
Ethylbenzene 0.5 <0.5 73 (0.5 (0.5 
Methylene chloride 0.5 <0.5 (0.5 (0.5 (0.5 
1,1,2,£-Tetrachloroethane 0.5 <0.5 (0.5 (0.5 (0.5 
Tet rach1oroet hene 0.5 0.61 0.69 (0.5 5.0 
1,1,1-Trichloroethane 0.5 <0.5 (0.5 (0.5 1.8 
1,1,£-Trichloroethane 0.5 (0.5 (0.5 (0.5 (0.5 
Tr i ch1oroet hene 0.5 0.52 (0.5 (0.5 7.6 
Trichlorof1uoromethane 0.5 (0.5 (0.5 (0.5 (0.5 
Vinyl Chloride 1.0 (1.0 (1.0 (1.0 (1.0 
Xylenes 0.5 20 40 (0.5 (0. 5 
Toluene 0.5 (0.5 11 (0.5 (0.5 

MDL = •Method Detection Limit. 
METHODS: EPA 8010/8020. 



Page £ of 3 

PROJECT MGR: Michael Wood 
PROJECTS: 23£-799-5009-10 
LOCATION: Farmington, NM 
MATRIX: Water 
UNITS: ug/L (ppb) 

1 MDL 1 LAB * 1 £4493 1 £4494 1 £4495 1 24496 1 
COMPOUND 1 11. 0. # 1 0£1££0 1 0£0£05 ITripBlankl 020105 1 

Benzene 0.5 <0.5 360 (0.5 1100 
Brornodichloromethane 0.5 <0.5 (0.5 (0.5 (0.5 
Brornoform 0.5 (0.5 (0.5 (0.5 (0.5 
Brornomethane 0.5 (0.5 (0.5 (0.5 (0.5 
Carbon t e t r a c h l o r i d e 0.5 (0.5 (0.5 (0.5 (0.5 
Chlorobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
Chloroethane 0. 5 (0.5 (0.5 (0.5 (0.5 
£-Chloroethylvinyl ether 1.0 (1.0 (1.0 (1.0 (1.0 
Chloroform 0.5 (0.5 (0.5 (0.5 (0.5 
Chloromethane 0.5 (0.5 (0.5 (0.5 (0.5 
Di bromochloromethane 0.5 (0.5 (0.5 (0.5 (0.5 
1,£-Dichlorobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
1,3-Dichlorobenzene 0.5 (0.5 (0.5 (0.5 (0.5 
1,4-Dichlorobenzene 0. £ (0.£ (0.£ (0.£ (0.2 
Di chlorod i f1uoromethane 0.5 (0.5 (0.5 (0.5 (0.5 
1,1-Dich1oroethane 0.5 (0.5 1£ (0.5 a. 0 
1, £-Dichloroethane 0.5 (0.5 10 (0.5 130 
1,1-Dichloroethene 0. £ (0.2 0.51 (0.2 0.61 
trans-1,£-Dichloroethene 0.5 (0.5 ie (0.5 13 
1,2-Dichloropropane 0.5 (0.5 (0.5 (0.5 (0.5 
c i s - 1 , 3-Dichloropropene 0.5 (0.5 (0.5 (0.5 (0.5 
trans-1,3-Dichloropropene 0.5 (0.5 (0.5 (0.5 (0.5 
Ethylbenzene 0.5 (0.5 8£ (0.5 2. 5 
Methylene chloride 0.5 (0.5 (0.5 (0.5 (0. 5 
1, 1, £, £-Tetrachloroethane 0.5 (0.5 (0.5 (0.5 (0.5 
Tetrachloroethene 0.5 (0.5 1.5 (0.5 1.8 
1,1, 1-Trichloroethane 0.5 3. 1 £.3 (0.5 5.5 
1,1,£-Trichloroethane 0.5 (0.5 (0.5 (0.5 (0.5 
Trichloroethene 0.5 (0.5 4.9 (0.5 4. 1 
Trichlorof1uoromethane 0. 5 (0.5 (0.5 (0.5 (0.5 
Vinyl Chloride 1.0 (1.0 (1.0 (1.0 (1.0 
Xylenes 0.5 (0.5 300 (0.5 1300 
Toluene 0.5 (0.5 15 (0.5 940 

S0$ GTEL 
Environmental 
Laboratories® 

A division ol Groundwater Technology, Inc. 
Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

TEST RESULTS 

MDL = Method Detection Limit. 
METHODS: EPA 8010/80£0. 



GTEL 
Environmental 
Laboratories® A division ol Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

Page 3 of 3 

PROJECT MGR: Michael Wood 
PROJECTS: £32-799-5009-10 
LOCATION: Farmington, NM 

MATRIX: Water 
TEST RESULTS UNITS: ug/L (ppb) 

I MDL I LAB # I 24497 I 
COMPOUND I II.D.S I 020135 I 

Benzene 0.5 290 
Br omod i ch 1 orornet hane 0.5 (0.5 
Brornoform 0.5 (0.5 
Brornomethane 0.5 (0.5 
Carbon t e t r a c h l o r i d e 0.5 (0.5 
Chlorobenzene 0.5 (0.5 
Chloroethane 0.5 (0.5 
£-Chloroethylvinyl ether 1.0 (1.0 
Chloroform 0.5 (0.5 
Chloromethane 0.5 (0.5 
Di bromoch1orornethane 0.5 (0.5 
1,2-Dichlorobenzene 0. 5 (0.5 
1,3-Dichlorobenzene 0.5 (0.5 
1,4-Dichlorobenzene 0.£ (0.2 
D i ch1 orod i f1uoromet hane 0.5 (0.5 
1,1-Dichloroethane 0.5 10 
1,£-Dichloroethane 0.5 7.4 
1,1-Dichloroethene 0.2 0.3S 
trans-1,£-Dichloroethene 0.5 17 
1,£-Dichloropropane 0.5 (0.5 
cis-1,3-Dichloropropene 0.5 (0.5 
trans-i,3-Dichloropropene 0.5 (0.5 
Ethyl benzene 0.5 21 
Methylene chloride 0.5 (0.5 
1,1,2,£-Tetrachloroethane 0.5 (0.5 
Tetrachloroethene 0.5 0.50 
1,1,1-Trichloroethane 0.5 1.7 
1,1,£-Trichloroethane 0.5 (0.5 
Tr i ch1 oroet hene 0.5 3.0 
Trichlorof1uoromethane 0.5 (0.5 
Vinyl Chloride 1.0 (1.0 
Xylenes 0. 5 480 
Toluene 0.5 7.4 

MDL = Method Detection Limit. 
METHODS: EPA 8010/8020. 

SAFY KHALIFA, Ph.D., Director 



GTEL 
Environmental 
Laboratories® 

A division of Groundwater Technology, Inc. 

07/14/88 MH 

CLIENT: 

Page 1 of 3 
lAi-r/.-/^ 

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 

PROJECTS: 
LOCATION: 
SAMPLED: 
RECEIVED: 
ANALYZED: 
MATRIX: 
UNITS: 

Michael Wood 
Groundwater Technology, Inc. 
3620 Wyoming Northeast #104 
Albuquerque, NM 87111 
£32-799-5009-17 
Farmington, NM 
06/1,2/88 BY: T. LePage 
06/£7/8B BY: K. Biava 
7/6-8,11/88 BY: L. Hinson 
Water 
ug/L 

COMPOUNDS 
1 MDL 
1 

LAB # 1 
I.D.tt 1 

244B0C 1 
010530 1 

£4481C 1 
010347 1 

£448£C 1 
020135 1 

£4483C 1 
0£1015 1 

Acenaphthene 10 <10 (10 (10 (10 

Acenaphthylene 10 (10 (10 (10 (10 

Anthracene 10 <10 (10 (10 (10 

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

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

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

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

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

Chrysene 10 (10 (10 (10 (10 

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

Fluoranthene 10 (10 (10 (10 (10 

Fluorene 10 (10 (10 (10 (10 

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

Naphthalene 10 (10 (10 (10 (10 

Phenanthrene 10 (10 (10 (10 (10 

Pyrene 10 (10 (10 (10 (10 

MDL=Method Detection Limit. 
METHOD: EPA Method 610. 



•^'':.iW^..*/'V' > GTEL 
Environmental 
Laboratories® 

A division of Groundwater Technology, Inc. 

Western Region 

D 

Lk 

Page £ of 3 

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

CLIENT: 
PROJECTS: 
LOCATION: 

Michael Wood 
£3£-799-5009 
Farmington, 

-17 
NM 

(800) 423-7143 from outside California 

MATRIX: Water 
TEST RESULTS UNITS: ug/L 

I MDL LAB # 1 £4484C 1 £4485C 1 £4486C 1 £4487C 1 
COMPOUNDS I I.D.# 1 O£l££0 1 0£0£05 ! 0£0105 1 0£0135 1 

Acenaphthene 10 <10 (10 (10 (10 

ficenaphthylene 10 <10 (10 (10 (10 

Anthracene 1® (10 (10 (10 (10 

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

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

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

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

Benzo (k) fluoranthene 10 - <10 (10 (10 (10 

Chrysene 10 (10 (10 (10 (10 

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

Fluoranthene 10 (10 (10 (10 (10 

Fluorene 10 (10 (10 (10 (10 

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

Naphthalene 10 (10 4£ 39 10 

Phenanthrene 10 (10 (10 (10 (10 

Pyrene 10 (10 (10 (10 (10 

MDL=Method Detection Limit. 
METHOD: EPA Method 610. 



[ U U Environmental 
mmmm Laboratories® 
A division ol Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside California 

MATRIX: Water 
TEST RESULTS UNITS: ug/L 

COMPOUNDS 
I MDL 
I 

LAB # 
I.D.# 

1 £44BBC 1 
1 0£0£05 1 

Acenaphthene 10 • U0 

Acenaphthylene 10 (10 

Anthracene 10 (10 

Benzo (a) anthracene 10 (10 

Benzo (a) pyrene 10 (10 

Benzo (b) fluoranthene 10 (10 

Benzo (ghi) perylene 10 (10 

Benzo (k) fluoranthene 10 (10 

Chrysene- 10 (10 

Dibenzo (a,h) anthracene 10 (10 

Fluoranthene 10 (10 

Fluorene 10 (10 

Indeno (1,£,3-cd) pyrene 10 (10 

Naphthalene 10 96 

Phenanthrene 10 (10 

Pyrene 10 (10 

MDL=Method Detection Limit. 
METHOD: EPA Method 610. 

Page 3 of 3 

CLIENT: Michael Wood 
PROJECTS: £3£-799-5009-17 
LOCATION: Farmington, NM 

SAFY 'KHALIFA, Ph.D., Director 



GTEL 
Environmental 
Laboratories® 

A divis ion 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 

MAJOR CATIONS 
TEST RESULTS 

Page 1 of 3 
06/16/68 rw 
MANAGER: Michael Wood 

Groundwater Technology, Inc. 
3620 Wyoming Northeast, Suite 104 
Albuquerque, NM 87111 

PROJECTS: 232-799-5009-11 
LOCATION: Farmington, NM 

D 

5AMPLED: 06/01/88 
RECEIVED: 06/03/88 
ANALYZED: 06/15/88 
MATRIX: Water 

BY: T. LePage 
BY: J. Floro 
BY: C. Miller 

UNITS I MDL 1LAB # I 24480A I 24481A I 244B2A I 244B3A I 
I 11.D.tt I 010530 I 010347 020135 021015 I PARAMETER 

Sod i um 

Potassium 

Ca1c i um 

Magnesium 

mg/L 

mg/L 

mg/L 

mg/L 

0.1 

1.0 

0. 1 

0. 1 

578 491 686 769 

3.3 

586 

50 

5.3 

500 

75 

3.4 

558 

52 

3.5 

598 

51 

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

METHOD: EPA 3005/6010 



•

I'GTEL L^''" '' 
^Environmental 

mmmm Laboratories® 
A division ot Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 P a 9 e 2 o f 3 

. MANAGER: Michael Wood 
«r!n A t ^ l l , ° m ' , 1 C a ' ' f ° r n ' a . PROJECTS: £32-799-5009-11 800 423-7143 Irom outside Calilornia , ____ T_ t l _ 

LOCATION: Farmington, NM 

MAJOR CATIONS MATRIX: Water 
TEST RESULTS 

I UNITS I MDL I LAB tt i £44B4A I 24485A I 24486A I 24487A I 
PARAMETER I I Il.D.tt I 021220 I 020205 I 020105 I 020135 I 

Sodium rng/L 0.1 £81 620 700 75£ 

Potassium mg/L 1.0 1.1 £.9 3.5 3.8 

Calcium mg/L 0.1 411 474 5£1 579 

Magnesium mg/L 0.1 44 48 50 54 

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

METHDD: EPA 3005/6010 



GTEL 
Environmental 
Laboratories® 

A division ol Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 from inside Calilornia 
(800) 423-7143 Irom outside California 

MANAGER: 
PROJECTS: 
LOCATION: 

Page 3 of 3 

Michael Wodd 
£32-799-5009-11 
Farmington, NM 

MAJOR CATIONS 
TEST RESULTS 

MATRIX: Water 

PARAMETER 
I UNITS I MDL I LAB I 24488A 
I I II.D.tt I 020£05 

Sodium 

Potassi um 

Ca 1 c i urn 

Magnesi urn 

rng/L 

mg/L 

mg/L 

mg/L 

0. 1 

1.0 

0.1 

0. 1 

570 

5. 1 

456 

47 

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

METHOD: EPA 3005/6010 

SAFY KHALIFA, Ph.D., Director 



GTEL 
Environmental 
Laboratories® 

A division ol Groundwater Technology, Inc. 
Western Region 
4080-C Pike Lane 
Concord, CA 94520 

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

IJc. 7>»h' 

Page 1 of 2 
06/17/86 rw 
MANAGER: Michael Wood 

Groundwater Technology, Inc. 
3620 Wyoming N.E. Suite 104 
Albuquerque, NM 87111 

PROJECTS: 232-799-5009-9 
LOCATION: Farmington, NM 

(800) 423-7143 from outside Calilornia 

TEST RESULTS 

SAMPLED: 
RECEIVED: 
ANALYZED: 
MATRIX: 
UNITS: 

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

BY: 
BY: 
BY: 

T. LePage 
J. Floro 
R. Heines 

I MDL LAB 
PARAMETER I I.D.tt 

1 24480 
1 010530 

1 24481 1 
1 010347 1 

2448£ 
0£0135 

I £4483 1 
1 0£1015 1 

£4484 I 
021220 1 

Total Dissolved 10 
Solids 

3996 3487 4094 4374 2382 

Bicarbonate £0 124 130 £97 £11 140 

Carbonate 20 <20 <20 <£0 (£0 <20 

Chloride 1 370 630 910 850 190 

Sulfate 1 2270 1640 1570 19£0 ' 1350 

MDL = Method Detection Limit! compound below th i s 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 4£9 
Sulfate by Standard Method 4£9 



GTEL 
Environmental 
Laboratories® 

A division ol Groundwater Technology, Inc. 

Western Region 
4080-C Pike Lane 
Concord, CA 94520 

(415) 685-7852 
(800) 544-3422 from inside California 
(800) 423-7143 from outside Calilornia 

Page 2 of £ 

MANAGER: Michael Wood 
PROJECT*: 232-799-5009-9 
LOCATION: Farmington, NM 

MATRIX: Water 
TEST RESULTS UNITS: mg/L 

I MDL LAB # I 24485 I £44B6 I £4487 I £4488 I 
PARAMETER I I.D.# I 020£05 I 020105 I 020135 I 020205 I 

Total Dissolved 10 
Solids 

Bicarbonate £0 

Carbonate £0 

Chloride 1 

Sulfate 1 

4274 

£00 

<£0 

940 

1510 

4031 

311 

<£0 

690 

1370 

4218 

£84 

<£0 

915 

1580 

4256 

B0 

<£0 

1050 

1630 

MDL = Method Detection Limit? compound below this level would not be detected. 
METHOD: TDS by Standard Method £09B 

Bicarbonate by Standard Method 403 
Carbonate by Standard Method 403 
Chloride by Standard Method 4£9 
Sulfate by Standard Method 4£9 

SAFY KHALIFA, Ph.D., Director 
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ATTACHMENT #6 

ALL WELLS WITHIN A 1 MILE RADIUS OF THE 
GIANT BLOOMFIELD REFINERY 

(FEBRUARY, 1988) 



TABLE 2-1 

ALL WELLS WITHIN A 1 MILE RADIUS OF THE 
GIANT BLOOMFIELD REFINERY 

(FEBRUARY 1988) 

WELL LOCATION 

29.12. 
29.12. 
29.12. 
29.12, 
29.12. 
29.12. 
29.12. 
29.12. 
29.12. 
29.12. 
29.12. 
29.12. 
29.12. 
29.12. 
29.12. 
29.12. 
29.12, 
29.12. 
29.12, 
29.12, 
29.12, 
29.12. 
29.12. 
29.12, 
29.12. 
29.12, 
29.12. 
29.12. 
29.12. 
29.12. 
29.12, 
29.12. 
29.12, 
29.12. 
29.12, 
29.12, 
29.12, 
29.12. 
29.12. 
29.12, 
29.12. 
29.12. 

14.11 
15.143 
20.333 
21.4222A 
21.4222B 
21.4244A 
21.4422 
21.4444 
22.1321 
22.1331 
26.21 
26.211 
26.24 
26.34 
26.42 
26.42 
26.422 
26.422 
27.13 
27.131 
27.133 
27.133 
27.134 
27.234 
27.234 
27.442 
27.41 
27.31 
27.31 
27.31 
27.31 
27.311 
27.311 
27.313 
27.414 
28.224 
28.420 
28.420 
28.421 
29.114 
29.114 
29.114 

DEPTH (ft) 

180 
155 
28 
55 
46.5 
42.5 
43.5 
57 
61.5 
52.5 
47 
100 
38 
47 
70 
50 
45 
45 
63 
50 
55 
51 
35 
36 
65 
NA 
40 
45 
35 
87 
25 
25 
32 
32 
24 
NA 
39 
40 
NA 
20 
21 
19 

DATA SOURCE 

State Eng 
State Eng 
State Eng 
U.S. Geol 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 
U.S. 

Geol 
Geol 
Geol 
Geol 
Geol 
Geol 

State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
State Eng 
N.M.E.I.D 
State Eng 
State Eng 
State Eng 

meers 
ineers 
ineers 
ogical 
ogical 
ogical 
ogical 
ogical 
ogical 
ogical 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 
neers 

neers 
neers 
neers 

Office 
Office 
Office 
Survey 
Survey 
Survey 
Survey 
Survey 
Survey 
Survey 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 
Off 

ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 
ce 

Office 
Office 
Office 



TABLE 2-1 
CONTINUED 

WELL LOCATION DEPTH (ft) DATA SOURCE 

29.12.29.124 20 State Engineers Office 
29.12.29.132 16 State Engineers Office 
29.12.29.133 18 State Engineers Office 
29.12.33.2411 850 N.M. Bureau of Mines 
29.12.33.2 51 State Engineers Office 
29.12.34.11 15 State Engineers Office 
29.12.34.113 15 State Engineers Office 
29.12.34.421 43 N.M. Bureau of Mines 
29.12.34.4341 100 N.M. Bureau of Mines 
29.12.35.342 20 N.M. Bureau of Mines 



ATTACHMENT #7 

REVISED REFINERY MAP 



GIANT BLOOMFIELD REFINERY 
WELL HEAD ELEVATIONS AND COORDINATES 

(Data from Brewer Associates) 

Well Well Head Concrete Ground North East 
l.D • Elev. Elev Elev • Coord - Coord -

GBR-05 5395. 07 5393. 18 5392. 82 10248. 00 11696. 18 
GBR-06 5395. 70 5392. 79 5392. 31 10235. 41 11679. 98 
GBR-07 5395. 85 5393. 06 5392. 49 10241. 55 11687. 80 
GBR-08 5390. 50 5388. 04 5387. 53 10150. 28 11486. 73 
GBR-09 5389. 92 5388. 14 5387. 66 10155. 35 11467. 59 
GBR-10 5390. 57 5388. 22 5387. 71 10157. 79 11458. 56 
GBR-11 5389. 43 5388. 22 5387. 69 10160. 42 11447. 98 
GBR-13 5393. 04 5390. 73 5390 .6 10355. 10 11465. 23 
GRW- 13 5396. 90 5393. 93 5393. 44 10977. 84 - 11382. 00 
GBR-15 5397. 99 5395. 18 5394. 99 10944. 47 11411. 38 
GBR-17 5402. 69 5401. 73 5401. 24 11240. 19 11141. 69 
GBR-18 5421. 68 5420. 38 5420. 28 12021. 64 11528. 06 
GBR-19 5393. 83 5392. 24 5391. 55 10438. 60 11321. 53 
GBR-20 5393. 47 5392. 07 5391. 65 10254. 66 11601. 00 
GBR-21D 5400. 19 5297. 90 5397. 68 10945. 78 11492. 75 
GBR-21S 5400. 65 5297. 90 5397. 68 10945. 78 11492. 75 
GBR-22 5395. 91 5394. 35 5393. 90 10751. 42 11458. 80 
GBR-23 5403. 72 5401. 22 5400. 84 11014 34 11563. 06 
GBR-•24D 5396. 77 5394. 00 5393. 75 11083. 96 11447. 00 
GBR-•24S 5396. 08 5394. 00 5393. 75 11083 96 11447 00 
GBR- 25 5396. 72 5395. 39 5394. 97 10853 81 11476 29 
GBR-•26 5395. 59 5394. 55 5394. 42 10949 97 11421 89 
GRW- 11 5397. 85 5397. 48 5397. 13 10937 41 11483 66 
GRW- 12 5397. 24 5395 75 5395. 25 10868 86 11419 10 
GRW- 03 5380 77 5388. 31 5387. 75 10134 61 11550 03 
GBR--30 5396 58 5394 76 5394. 26 11014 84 11382 06 
GBR-•31 5394 86 5391 90 5391. 54 10794 15 11350 85 
GBR-•32 5416 77 5413 23 5412. 72 12061 95 11143 .06 
GBR--33 5396 28 5393 84 5393. 35 10689 08 11382 64 
GBR--34 5394 00 5393 84 5393. 63 10694 24 11445 .12 
GBR--35 5393 66 5393 64 5393 38 10644 16 11447 15 
GRW--10 5395 02 5392 89 5392 31 10588 .79 1137? .90 
GRW--05 5390 56 5388 17 5387 81 10167 .89 11419 .53 
GRW--01 5394 .30 5391 91 5391 59 10114 .02 '11688 .26 
GBR--39 5397 55 5394 92 5394 57 10940 69 11404 . 59 
GBR--40 5400 .76 5401 . 16 5400 60 10584 .07 11713 .64 
GBR--41 5396 .35 5396 .62 5396 15 10455 .92 11694 .52 
GRW--02 5391 .28 5390 .43 5389 .90 10099 .54 11598 .80 
GRW--04 5390 .02 5388 .03 5387 .46 10136 . 32 11472 .88 
GRW--06 5390 .81 5389 .03 5388 .43 10225 .60 11402 .59 

I B 
.XL 

GROUNDWATER 
Tia.iiNoi.ooY. INC. 
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CLIMATOLOGICAL DATA 



RECEIVED OCT 3 1986 

ISSN 03b4-5b22 

C L I M A T O L O G I C A L DATA 
NEW MEXICO 

JULY 1986 

VOLUME 90 NUMBER 7 

'1 CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF 
THE NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
AND IS COMPILED FROM INFORMATION RECEIVED AT THE 
NATIONAL CLIMATIC DATA CENTER, ASHEVILLE NORTH CAROLINA' 

28801 

DIRECTOR 
NAT I ONAL CLIMATIC DATA CENTER 

noaa 
NATIONAL NATIONAL NATIONAL 

OCEANIC AND ENVIRONMENTAL SATELLITE, DATA CLIMATIC DATA CENTE= 
ATMOSPHERIC ADMINISTRATION AND INFORMATION SERVICE ASHEVILLE NORTH CAROL i * 
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ATTACHMENT #9 

SUMMARY OF TRANSMISSIVITIES (T) 
AND STORATIVITIES (S) 

GIANT BLOOMFIELD REFINERY 



TABLE 5-3 

SUMMARY OF TRANSMISSIVITIES (T) 
AND STORATIVITIES (S) 

GIANT BLOOMFIELD REFINERY 

DIESEL SPILL AREA T(aDd/ft) S 

GBR 14 9.6 NA 
GBR 15 NA NA 
GBR 25 183.0 .00028 
GBR 27 20.2 NA 

SOUTHERN REFINERY AREA 

GBR 8 2340 0.051 
GBR 29 1040 NA 

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



ATTACHMENT #10 

LITHOLOGIC LOGS OF GBR-40 THROUGH GBR-46 



BOREHOLE LOG (WELL) QCL 

LOCATION HAP: 

GBR-40 I NORTH 

GBR-41 NOT TO SCALE 

1/4 1/4 NW 1/4 NW 1/4 S27 T29N R12W 

Page 1_ of Z_ 

LOCATION ID: (EX-51GBR-40 SITE ID: HONT h AND 
SITE COORDINATES ( f t . ) : 

N E 

GROUND ELEVATION ( f t . HSL): 5394 (TOPO) 

STATE: NEW MEXICO COUNTY: SAN JUAN 

DRILLING METHOD: MSA W/SPL1T SPOONS. 7" BOREHOLE. 

DRILLING CON1R.: WESTERN TECH. 

DATE STARTED: 4/24/87 DATE COHPLETED: PLUGGED4/24/87 

FIELD REP.: J.P. KASZUBA 

LOCATION DESCRIPTION: 

COMMENTS: BOREHOLE NOT COMPLETED AS A WELL. SATURATED B 

33.0-34.5'. TD*38', 

DEPTH 

10 

15 

20 

25 

30 

LITII 
RUN 

I FROM TO 

3.0 

8.0 

3.0 

8.0 

?3.0 

4.5 

9.5 

4.5 

9.5 

>4.5 

?8.0 '9.5 

SAMPLE 

l.D. TYPE 
uses VISUAL CLASSIFICATION 

3.0-3.3' Road Gravel. 
3.3-4.5" SAND, tan. med- to cs- gr. mod sort ing. No 

IIC otlor. 

8.0-9.5' 

13.0-13.6" 

13.6-14.5' 

18.0-18.9' 

18.9-19.5' 

23.0- 23.5 

23.5-24.1' 

24.1- 24.5' 

No Returns. 

SAND. I t brn, med- to cs- gr, mod sorting. 
No IC odor. 
SAND. I t brn, fn- to med- gr, minor cs- gr, 
mod sorting. No HC odor. 

SAND, brn, mnd- tn cs- gr, mod sorting. 
Angular pebble fragments (up to 2 cm 
across) 9 18.7-18.9". No HC odor. 
SAND. I t brn, fn- to med- gr, mod sorting. 
No HC odor. 
SAND, l t brn, fn- to cs- gr, minor s i l t fc 
pebbles (up to 2 cm across), poorly sorted, 
no IIC odor. 
SAND, tan, Tn- to mnd- gr, minor s i l t & cs-
gr, mod sorting. No HC odor. 
SAND, tan, med- to cs- gr, minor Tn- gr, 
well-sorted. No IIC odor. 

28.0-29.5' CLAT, olive brn. No IIC odor. 



LOCATION HAP: 

GBR-4D J 
NORTH 

1 
GBR-41 NOT TO SCALE 

1/4 1/4 1/4 _ _l/4 S . T R 

BOREHOLE LOG (WELL) G C L 

SITE 10: HONT h ANO 
SITE COORDINATES (f t . ) : 
N E 
GROUND ELEVATION (ft. HSL): 5394 [TOPO) 
STATE: NEW MEXICO COUNTY: SAN JUAN 
ORILLING METHOD: SAME. 

Page 2_ of 2_ 

LOCATION ID: tEX-5) GBR-40 

DRILLING CONTR.: WESTERN TECH. 
DATE STARTED: SAME DATE COMPLETED: SAME 
FIELD REP.: SAME 

LOCATION DESCRIPTION: 

COHHENTS: MINOR DIESEL ON SPLIT SPOONS FROM SATURATED ZONE. 

BEDROCK 8 39'. 

DEPTH 

30 

35 

40 

45 

50 

55 

LITII 
RUN 

I FROM TO 

13.0 14.5 

18.0 19.5 

SAMPLE 

l.D. TYPE 
uses 

33.0-33.8' CLAYEY SAND, dark olive brn, sand Is fn-
gr, well-sorted. Saturated. Faint HC 
odor. 

33.8-34.5 CLAY, as P 28.0-29.5. but saturated ft faint 
HC odor(7). 

38.0-38.9' CLAYEY SAND, brn. sand Is fn- to med- gr, 
mod sorting. Saturated. Faint HC. odr>r(7). 

38.9-39.5' SANDSTONE, mottled tan/brn, med- gr, minor 
cs- gr, mod sorting. Poorly cemented, 
friable. Saurated. 

VISUAL CLASSIFICATION 

60 



LOCATION HAP: 

1/4 1/4 1/4 

LOCAtlON DESCRIPTION: 

Depth 

LITHOLOGIC LOG 
Page of II 

TRANSPORTATION 
OFFICE 

• BOREHOLE 13 
(GBR-40) 

NORTH 

BOREHOLE 15 • 
(GBR-41) 

BOREHOLE 16 • 

1/4 522 T29N RJ2V 

SUE ID: GBR-4 1 

SHE COORDINATES | f t . ) : 

N 

GROUND EI.EVAIION ( I t . HSL): 

STATE: NEW MEXICO 

LOCATION ID: BOREHOLE IS 

E 

COUNTY: SAN JUAN 

DRILLING METHOD: HOLLOW S1EH AUGER. 7" Bit 

DATE COUPLETEO: 10/7/87 

DRILLING C0H1R.: WESTERN TECH 

DATE STARTED: 10/6/87 

FIELD REP.: J.P. KAS2U0A 

COHMENTS: SPLIT SPOONS AND CUTIINGS. BEDROCK g -30 V. 

1D?35'. SATURATED E -27'. 

to 

15 

20 

25 

30 

35 

40 

45 

50 

Visual X Llth Blow Counts 

2. 4, 4 

3. 5, 4 

3. 3. 3 

3, 3, 5 

5. 5. 6 

50 

18, 50 

Sample Type 
and Interval 

5 ,0' ,-6'6" 

10.0"-ir6" 

I5"0"-16'6" 

20'0"-2l'6" 

25'0"-26'6" 

30"0"-30'5V 

35'0"-36T 

l i tho log ic Description 

0' - 56' SAND: 
lt hrn; fn- to med- grain, minor coarse-, granules 
to 1/8"; mod sorting. No HC stain or odor. 

5'6" - IP'S" SAND: 
brn; fn- to med- grain, minor s i l t ; mod sorting. 
No HC stain or odor. 

IP'S" - ,12'G" SAIID: 
It hrn (grysh). fn grain, minor s l i t . 
sorted. Ho HC stain or odor. 

Hod. 

12'6" - 30'0" SAND: 
hrn, fn-graln w/mlnor mnd. grain. 
HC stain or odor. 

20 ,0" - 21'3" SAND: 
geenlsh gray. Fn- to med-graln. 
sort ing. Faint IIC odor (7) . 

22'6" SAIID: 

Mod sort ing. No 

Minor clay, mod 

2TT 
hrn, med-graln w/mlnor fn fc crs grains. Hod 
sorting. Faint HC odor (7). 

22'6" - 2f.'4" SAND: 
dk gray, med-grained w minor 
sorting; HC stain and odor. 

fn- mod 

26'4" - -27'6" SAHO: 
brush gray; med-gralncd, minor crs- mod sorting. 
HC stain fc odor. 

-27'6" - 30'3" SAND: 
mottled gray fc hrn, fn-gralned w minor crs, clay; 
mod sort ing. IIC s ta in , fa in t IIC. odor. Saturated. 

30'3" -32'6" BAUDS I ONE: 
mottled gray anrl hrn; fn-gralned, minor nted-brn 
clay lenses; mnd sort ing; l l t h l f l r t l , ponrly-
enmented. Faint IIC odor no HC sta in . Not satur­
ated. 

SANDS1 ONE: 32 6" - 3 5 T 
II hrn. fn-gralned, minor med-, c rs - ; mnd sorting. 
Nn HC s la in , no HC odor, l l l h i r i c d . poorly 
cemented. Hot saturated. 

2$. .1 'LzA'lLBL5AIJDSJ0IJE.: 
It hrn, (n nialned, well sorted, H t M f l r d . 
Hmlnratrly r rmrn ln l . Hlnnr fe-pride s la in . Minor 
blank, carbon s ta in . No HC slain or odor. Hot 
saturated. 



LOCATION ID: 
BOREHOLE 15 

Depth Visual X Llth 
Sample Type 

Blow Counts and Interval 

Page 6 of 11 

Lithologic Description 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

35'8" - 3 6 T SANDSIONE: 
mottled gray fc brn. Cn- to med-gralned. 
poorly sorted; l l t h l f l e d . mod cemented, 
stain or odor. Not saturated. 

minor crs-
No HC 

TD=35". Completed w 2" PVC fc stainless steel. PVC 
blank 32'-35'. 020 stainless steel screen 2'6"-32'. 
PVC blank to surface sand (10/40) 16*6" - 35'. 
bentonite i r 6 " - 16*6". sand (10/40) ll'O" -
11'6", cement grout w 5X bentonite to surface. 



LOCATION HAP: 

1/4 _SWl/4 _NWI/4 JW1/4 S27_ T29N R12W 

LOCATION DESCRIPTION: 

LITHOLOGIC LOG 

GBR-29 50' 

GBR-42 

I 
NORTH CJ 

SITE ID: GIANT LOCATION ID: 

P«ge I of 1_ 

GBR-42 

5293 (topo) 

COUNTY: SAN JUAN 

SITE COORDINATES ( f t . ) : 

N 

GROUND ELEVATION ( f t . HSL): 

STATE: NEW HEX1C0 

DRILLING METHOD: AIR ROTARY W/ CASING DRIVER • 

DRILLING CONTR.: BEEHAN BROTHERS DRILLING COHPANY 

DATE STARTED: 12/15/87 DATE COHPLETEO: 12/15/87 

FIELD REP.: J.P. KASZUBA. J.F. KIRBY 

COMMENTS: STEAM CLEAN ALL DRILLING EQUIP. BOREHOLE » 9 7/8". 

BEGAN USING WATER 825'. CONTAMINATION 838'. BEDROCK 857'. 

TD - 63' 

Depth Visual X Hth 
Drilling Time 
Sea le 

Sample Type 
and Interval LUhologic Description 

10 

15 -

20 

25 

30 

35 

40 ' 

45 

50 

0' - 63' 
cuttings 

0' - 10' SAND - It brn; med-graln, well sorted, 
uncons. minor clays (<10X). No hydrocarbon 
stain/odor. 

10' - 15' CLAYEY SAND - It brn, med-graln, mod 
sorting. Minor (<10X) crs grains. No. HC staln-
/odor. 

15' - 25' CLAYEY SAND - It to med brn. med-graln, 
well sorted. No HC stain/odor, 

25' - 30' CLAY - It brn. minor (<I5X) sand. Sand 
Is med- to fn-graln with moderate sorting. No HC 
stain/ odor. 

30' - 35' CLAY - It brn, 30X cobbles up to 1" dlam. 
No HC stain/odor. 

35' - 40' SAND - Blk, med grain, well to very well 
sorting. Hydrocarbon stain/strong hydrocarbon 
odor. 

40' - 50' SAND - blk. fn grain, very well sorted, 
strong HC stain/odor. 

50' - 57' GRAVELLY SAND - l t brn. fn to crs grain, 
poorly sorted. Gravels up to 1/2" diameter. No 
not(cable stain/odor. 

57' - 63' CLAYSTONE - brnsh grey. cons. No IIC 
staIn/odor. 

Completed as 6-Inch recovery well with flush Joint 
pipe. ID well » 62.6, SS blank 52.3' - 62.6*. SS 
screen (020 slot) 36.6' - 52.3', SS blank 31.6' -
36.6'. PVC blank 0' - 31.6'. SS centralizers 8 
36.6' and 52.3'. Sand (10120) 27.8" - 63', 
bentonite powder 21.8" - 27.8', sand (10120) 21.0" 
- 21.8', cement grout w/5X bentonite to surface. 



LITHOLOGIC LOG 
Tage 1 of I 

LOCATION HAP: 

GBR-9 

1/4 _SWl/4 _NWI/4 JWI/4 S27_ T29N R12W 

LOCATION DESCRIPTION: 

GBR-8 • i 
o 
CM 

NORTH 

GBR-43 

SITE ID: GIANT LOCATION ID: GBR-43 

SITE COORDINATES ( f t . ) : 

N E 

GROUND ELEVATION ( f t . MSL): 5389 (topo) 

STATE: NEW MEXICO COUNTY: SAN JUAN 

DRILLING METHOD: AIR ROTARY Ml CASING DRIVER 
DRILLING CONTR.: BEEMAN BROTHERS DRILLING COMPANY 

DATE STARTED: 12/16/8; DATE COMPLETED: 12/17/87 

FIELD REP.: J.P. KASZUBA. 

COMMENTS: BOREHOLE » 9 7/8". BEGIN USING WATER 820'. HC 

CONTAMINATION 8 33'. BOULDERS/COBBLES 8 38'• BEDROCK 855' 

TO - 62' 

Oepth Visual X LUh 
Drilling Time 
Sea le 

Sample Type 
and Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

0' - 62' 
cuttings 

0' - 10' SANO - It brn: fn- to med-graln, sbrndd to 
sbang poorly sorted. Hlnor s l i t (<1 OX) pebbles 
(<10X) w/max. dia. 1 Inch. Uncons. No HC stain/ 
odor. 

10' - 20' SAND - as above, but more tan In color 
and gravel fraction decreases w/depth. 

20' - 28' SAND - tan, med-graln, rndd to sbang, mod 
sorting. Hlnor s i l t (<10X) and crs-graln sand 
(<10X). Unconsolidated. No HC stain or odor. 

28' 32' CLAY - brn, uncons. No IIC stain/ odor. 

32' - 34' SANO - brn, fn- to med-graln, sbrndd, mod 
sorting. Uncons, HC stain and odor 33' - 34'. 

34' - 37' CLAY - brn, unconsolidated. HC stain and 
odor 34' - 35'. 

37' - 55' GRAVELLY SAND - olive brn crs-graln, 
sbrndd sand to ang pebble fragments w/1 Inch max 
dia. Poorly sorted. Unconsolidated. Faint IIC 
staIn and odor (7). 

55' - 62' CLAYSTONE 
or odor. 

blue-gray, cons. No HC stain 

Completed as 6-Inch recovery well, with flush joint 
pipe. TO well = 60.5, SS blank 50.2' - 60.5'; SS 
screen (020 slot) 34.5" - 50.2', SS blank 29.5" -
34.5'. PVC blank to surface. SS centralliers 8 
34.5' and 50.2'. Sand (10/20) 50' - 62', sand 
(R/12) 29' - 50', bentonite powder 23' 29', native 
backfill 19.8 - 23', cement grout w/5X bentonite to 
surface. 



LITHOLOGIC LOG 
Page 1 of 1_ 

LOCATION HAP: 

GBR-44 

LOCATION DESCRIPTION: 

i 
o 

30* 

NORTH 

GBR-37 
NOT TO SCALE 

.1/4 _SWl/4 _NWl/4 JjWl/4 S27_ T29N R12W 

SITE ID: GIANT LOCATION ID: GBR-44 

5390 (topol 

COUNTY: SAN JUAN 

SITE COORDINATES ( f t . ) : 

N 

GROUND ELEVATION ( f t . HSL): 

STATE: NEW HEXICO 

DRILLING HETUOD: AIR ROTARY W/ CASING DRIVER 

DRILLING CONTR.: BEEHAN BROTHERS DRILLING COHPANY 

DATE STARTED: 12/17/87 DATE COMPLETED: _ 

FIELD REP.: J.P. KASZUBA 

COMMENTS: BOREHOLE - 9 7/8". BEGIN USING WATER 812' IIC 

CONTAMINATION 8 38'. BEDROCK 8 56. TD - 59'. 

Depth Visual X LUh 
Drilling Time 
Scale 

Sample Type 
and Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

40 

45 

50 

«* •«••*» 

••».5 •» 

I. > • i 

0' - 59" 
cuttlogs 

0' - 12' SANO - brn, fn- to med-graIn, shsng to 
sbrndd. mod sorting. Uncons. No HC stain or odor. 
Becomes coarser-grained and poorly sorted w/depth. 

12' - 30' GRAVELLY SAND - tan, fn-graln sand to 
pebbles w/max dia of 1 Inch, sbrndd, poorly sorted. 
UnconsolIdeated. No HC stain or odor. 

30' - 34' CLAY - brn, uncons. No He stain or odor. 

34' - 38' SAND - brn, fn- to med-graln, sbrndd, mod 
sorting. Unconsolidated. HC odor and stain 
837' - 38'. 

38' - 40' CLAY - brn, unconsolidated. Faint HC 
stain and odor 38' - 39'. 

40' - 45' GRAVELLY SAND - grysh tan, fn-graln sand 
to pebbles w/max dia of I Inch sbrndd poorly 
sorted. Uncons. Faint HC stain and odor (?). 

45' - 50' SAND - yelsh brn, fn- to med-graln sbrndd 
to sbang, mod sorting. Uncons. No IIC stain or 
odor. 

50' - 56' GRAVELLY SAND - tan, fn-graln sand to 
pebbles w/max dia of 1 Inch, sbrndd, poorly sorted. 
Unconsolidated. No HC stain or odor. 

56' - 59' CLAYSTONE - bluelsh gray, consolidated. 
No IIC stain or odor. 

Completed as 6-Inch recovery well, with flush Joint 
pipe. TD well » 58.6. SS blank 48.3' - 58.6'; SS 
screen (020 slot) 32.6' - 48.3', SS blank 27.6' -
32.6', PVC blank 0' - 27.6', SS centralizers 9 
32.6' and 48.3'. Sand (8/12) 27' - 59'. bentonite 
powder 21' 27', cement grout w/5X bentonite to 
surface. 



LOCATION HAP: 
GBR-22 GBR-22 

4/ 

GBR-45 
\ 

\ GBR-34 

1/4 1/4 NW 1/4 NW 1/4 S27 T29N R12W 

BOREHOLE LOG (WELL) G C L 

Page 1 of 

LOCATION ID: (EX-3) GBR-45 SITE ID: HONT & AND 

SITE COORDINATES ( f t . ) : 

N E 

GROUND ELEVATION ( f t . HSL): 5394 (TOPO) 

STATE: NEW MEXICO COUNTY: SAN JUAN 

DRILLING HETHOD: MSA W/SPLIT SPOONS. 7" BOREHOLE 

DRILLING CONTR.: WESTERN TECH. 

DATE STARTED: 4/23/87 DATE COMPLETED: PLUGGED 4/24/67 

FIELD REP.: J.P. KASZUBA 

LOCATION DESCRIPTION: 

COMMENTS: BOREHOLE NOT COMPLETED AS A WELL. 6RAVELS 9 32'. 

SATURATED 9 - 33.5'. BEDROCK 9 - 38'. TD«43'. 

DEPTH LITH. 
RUN 

I FROM TO 

SAMPLE 

I.O. TYPE 
uses VISUAL CLASSIFICATION 

3.0 4.5 3.0-4.5' SAND, tan, fn- to med- gr, minor cs- gr, 
mod sorting. No HC odor. 

10 

8.0 

3.0 

9.5 

4.5 

15 

7ZZ 
20 

18.0 

?3.0 

19.5 

J4.5 

8.0- 9.1' 

9.1- 9.4' 

9.4-9.5' 
13.0- 13.4' 
13.4-13.8 

13.8-14.1* 

14.1- 14.2' 

14.2- 14.5' 

18.0-18.8' 
18.8-19.5 

23.0-23.2' 

23.2-23.7' 

23.7-24.5* 

ZZ 

SAND, l t hrn, fn- gr, minor med- gr, well-
sorted. No HC odor. 
SAND, brn, fn- gr, well-sorted. Abundant 
s i l t & clay. No HC odor. 
SAND, as 9 8.0-9.1*. 
No Returns. 
SAND. Tt brn, med- gr, poor sorting. Hlnor 
cs- gr. No HC odor. 
SAND, brn, fn- to cs- gr, poorly sorted. 
Abundant s i l t & clay. No HC odor. 
SAND. I t brn, med- to cs- gr, poorly 
sorted. No HC odor. 
SAND, brn, fn- gr, well-sorted. Abundant 
s i l t fc clay. No HC odor. 

CLAY, brn, minor fn- gr sand. No HC odor. 
SAND, l t brn, fn- gr, well-sorted. No HC 
odor. 

CLAY, brn, minor cs- gr sand & <0.5 cm dta 
pebbles. No HC odor. 
SAND, l t brn, med- to cs- gr, poor sorting. 
No HC odor. 
CLAY, as 9 23.0-23.2'. Sandy 9 24.2-24.3*. 
No HC odor. 

25 

7ZZ ?8.0 ?9.5 28.0-29.5' CLAY, as 9 23.0-23.2 
No HC odor. 

but lacks pebbles. 

30 



BOREHOLE LOG (WELL) 

Page 2_ of 2 

LOCATION ID: (EX-3) GBR-45 

E 

5394 (TOPO) 

:0UNTY: SAN JUAN 

DATE COHPLETED: SAME 

DRILLING. 

LOCATION DESCRIPTION: 

DEPTH LITH. 
P 
E 
C 

S RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. 

P 
E 
C 

A 

M # FROf TO l.D. TYPE 
uses VISUAL CLASSIFICATION 

30 

35 

40 

45 

50 

55 

60 

(..9,,0, 

7 

8 

9 

13.0 

38.0 

13.0 

34.5 

)8.3 

13.3 

33.0-33.4' CLAY, as above. No HC odor. 
33.4- 33.5" GRAVEL, rounded, 2-5 cm dia. 
33.5- 34.5.' SAND, I t brn, med- gr, well-sorted. Minor 

pebbles (up to 2 cm dia). Saturated. 
Strong HC odor. Black HC stain 8 33.5-
34.0. Grey HC stain 0 34.0-34.2'. Lt grey 
stain 9 34.2-34.5'. 

38.0-38.3' SANDSTONE, med- qr, minor fn-, cs- qr, 
pebbles (2-4 cm dia), mod sorting. 
Friable, poorly cemented. Llmonite stain. 
Saturated. Faint HC odor (7). 

43.0-43.3' SANDSTONE, as above, but l t brn color, cs-
gr more abundant. 

LOCATION MAP: 
JD GBR-22 

y 
GBR-45 

TD GBR-34 

1/4 1/4 1/4 1/4 S T_ _ R 

SITE ID: HONT > AND 

SITE COORDINATES ( f t . ) : 

N 

GROUND ELEVATION (ft. MSL): 

STATE: NEW MEXICO C 

DRILLING METHOD: SAME 

DRILLING CONTR.: WESTERN TEC 

DATE STARTED: £AME 

FIELD REP.: SAME 

COMMENTS: NO DIESEL NOTED DU 



BOREHOLE LOG (WELL) G C L 

LOCATIOM HAP: 

0GBR-35 

/ 

GBR-36© 

NOT TO SCALE 

1/4 1/4 NW.1/4 NWJ/4 S27_ T29N R12W 

Page J_ of 2_ 

LOCATION 10: (EX-51GBR-46 SITE ID: HONT & AND 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION (ft. HSL): 5394 (TOPO) 
STATE: NEW MEXICO COUNTY: SAN JUAN 

DRILLING METHOD: HSA W/SPL1T SPOONS. 7" BOREHOLE. 
DRILLING CONTR.: WESTERN TECH. 

DATE STARTED: 4/24/87 DATE COMPLETED: PLUGGED4/24/87 

FIELD REP.: J.P. KASZUBA 

LOCATION DESCRIPTION: 

COMMENTS: BOREHOLE NOT COMPLETED AS A WELL. SATURATED 9 
33.0-34.5'. TD-38'. 

DEPTH LITH 
RUN 

I FROM TO 

SAMPLE 

l.D. TYPE 
uses VISUAL CLASSIFICATION 

3.0 4.5 3.0-3.3' Road Gravel. 
3.3-4.5' SAND, tan, med- to cs- gr, mod sorting. No 

HC odor. 

10 

8.0 

13.0 

9.5 

14.5 

15 

20 

18.0 

?3.0 

9.5 

?4.5 

25 

8.0-9.5' No Returns. 

13.0-13.6' SAND, l t brn, med- to cs- gr, mod sorting. 
No HC odor. 

13.6-14.5' SAND, l t brn, fn- to med- gr, minor cs- gr, 
mod sorting. No HC odor. 

18.0-18.9' SAND, brn, med- to cs- gr, mod sorting. 
Angular pebble fragments (up to 2 cm 
across) 0 18.7-18.9'. No HC odor. 

18.9-19.5' SAND, l t brn, fn- to med- gr, mod sorting. 
No HC odor. 

23.0- 23.5 SAND. It brn, fn- to cs- gr. minor silt & 
pebbles (up to 2 cm across), poorly sorted, 
no HC odor. 

23.5-24.1' SAND, tan, fn- to med- gr, minor silt & cs-
gr, mod sorting. No HC odor. 

24.1- 24.5" SAND, tan, med- to cs- gr, minor fn- gr, 
well-sorted. No HC odor. 

72 ?8.0 29.5 

30 

28.0-29.5' CLAY, olive brn. No HC odor. 



LOCATION HAP: 

X 

D GBR-35 

GBR-36© Q JiGBR-46 

NOT TO SCALE 

1/4 1/4 1/4 _ 1/4 S T_ R 

BOREHOLE LOG (WELL) G C L 

Page 2_ of 

LOCATION 10: (EX-S) GBR-46 SITE ID: HONT & AND 
SITE COORDINATES ( f t . ) : 
N E 
GROUND ELEVATION (ft. HSL): 5394 (TOPO) 
STATE: NEW MEXICO COUNTY: SAN JUAN 
DRILLING HETHOD: SAME 

DRILLING CONTR.: WESTERN TECH. 
DATE STARTED: SAME DATE COMPLETED: SAHE 

FIELD REP.: SAHE 

LOCATION DESCRIPTION: 

COMMENTS: MINOR DIESEL ON SPLIT SPOONS FROM SATURATED ZONE-

BEDROCK 9 39'. 

DEPTH LITH. 
RUN 

i FROM TO 

SAMPLE 

l.D. TYPE 
uses VISUAL CLASSIFICATION 

30 

13.0 14.5 

35 

58.0 19.5 

33.0-33.8' CLAYEY SAND, dark olive brn, sand Is fn-
gr, well-sorted. Saturated. Faint HC 
odor. 

33.8-34.5 CLAY, as 9 Z8.0-29.5, but saturated ft faint 
HC odor(T). 

38.0-38.9' CLAYEY SAND, brn, sand Is fn- to med- gr, 
mod sorting. Saturated. Faint HC odor(?). 

38.9-39.5' SANDSTONE, mottled tan/brn. med- gr, minor 
cs- gr, mod sorting. Poorly cemented, 
friable. Saurated. 

40 

45 

50 

55 

60 



BOREHOLE LOG (SOIL) 

BLH-19 
BLM-18 ̂ BLM-21 

BLM-22-

• GBR-50 

• GBR-48 

1/4 1/4 1/4 1/4 S 

Giant Bloomfield 
SITE ID: Refinery 
SITE COORDINATES ( f t . ) : 
N 12159.02 

LOCATION ID: 

Page 1 of 1 

GBR-48 

11142.65 
GROUND ELEVATION ( f t . 
STATE: New Mexico 

MSt): 5416.14 
COUNTY: San Juan 

DRILLING METHOD: 
DRILLING CONTR.: 
DATE STARTED: _ 
FIELD REP 
COMMENTS: 

Hollow stem Auger/Continuous Sampler 
Western Technologies 

17 Oct 1988 DATE COMPLETED: 18 Oct 1988 
Martin Nee 

LOCATION DESCRIPTION: 

DEPTH LITH. 
RUN 

FROM TO 

SAMPLE 

l.D. TYPE 
uses VISUAL CLASSIFICATION 

SP 0'-23' Sand - Hod yelsh brn, 10 YR 5/4, v fn to crs 
sand, uncons, subangular to subrounded, well sorted 
moist from 13-14', v minor grv at 23'. 

10 

15 

20 

25 

30 

35 

40 

45 

50 

7 , 

13 

18 

23 

28 

33 

38 

13 

18 

23 

28 

33 

38 

43 

SM 

SC 

CL 

SP 

23*-26.5' Silty Sand • Hod yelsh brn, 10 YR 5/4, 75% v 
fn to med sand, 20X s i t , 5X clay, uncons, subangular 
to subrounded, mod well sorted. 

26.5'-27.5' Clayey Sand - Mod yelsh brn, 10 YR 5/4, 
70S v fn to med grained sand, 20X clay, 10% s i l t , 
uncons, subangular to subround, mod well sorted. 

27.5'-3V Silty Clay • Mod yetsh brn, 10 YR 5/4, 80% 
clay, 15X t i l t , 5X v fn sand. 

31'-35' Sand - Mod yetsh brn, 10 YR 5/4, fn to coarse 
grained sand, uncons, mod well sorted, subangular to 
subrounded, Minor gravel <3X. 

35'-37' Cobbles/Gravel Refusal - No core. 

37'-44' Shate - Light olive grey, 5 YR 2/2. 

TD « 44.0', 2" ss blank 43.6' to 38.4', ss 20 slot 
screen 38.4-28.4', 2" ss to 3' above surface, 10-20 
sand to 23', bentonite to 17.5', grout w/5X bentonite 
to surface, 5"x6' cement fitted steel guard pipe. 
4'x4' concrete slab. 



BOREHOLE LOG (SOIL) 

• GBR*32 

GBR-49 

• GBR-18 

.1/4 1/4 1/4 1/4 S T R_ 

LOCATION ID: 
Giant Bloomfield 

SITE ID: Refinery 
SITE COORDINATES (ft.): 
N 11908.13 
GROUND ELEVATION (ft. MSL): 5410.76 
STATE: New Mexico 
DRILLING METHOD: 
DRILLING CONTR.: 
DATE STARTED: _ 
FIELD REP 
COMMENTS: 

Page _1_ of 1 

GBR-49 

E 11168.02 

COUNTY: San Juan 
Hollow Stem Auger/Continuous Sampler 
Western Technologies 

17 Oct 1988 DATE COMPLETED: 17 Oct 1988 
Martin Nee 

LOCATION DESCRIPTION: 

DEPTH LITH. 
RUN 

FROM TO 

SAMPLE 

l.D. TYPE 
uses VISUAL CLASSIFICATION 

10 

15 

20 

25 

30 

35 

40 

45 

50 

13 

18 

23 

28 

13 

18 

23 

28 

33 

SP 

SM 

SC 

SM 

SM 

SC 

0'-22' Sand - Mod yelsh brn, 10 YR 5/4, v fn to coarse 
sand, uncons, sbang to sbrndd, minor sit. 

7'-9' As above w/cobblers or boulders. 

15'-16' Same as 0-22 with 5% fn to med pebble gravel. 

22'-25' Silty Sand - Mod yelsh brn, 10 YR 5/4, 70X 
sand, v fn to coarse, moderately well sorted, uncons, 
sbang to sbrndd, 20X silt, 10X clay, minor, v fn to 
med pebble gravel. 

25'-33' Clayey Silty Sand - Silty sand and stringers 
(6") of silty clay, mod yelsh brn, 10 YR 5/4, v fn to 
med grained sand, uncons, sbang to sbrndd. 

28' Appears moist. 

33'-36.5' Silty Sand - Dk yelsh or. 10 YR 6/6, 80X 
sand, v fn to crs, uncons, sbang to sbrndd, well 
sorted, 20X silt, v minor clay. 

36.5'-40' Silty Sand - Lt olv brn, 5 YR 5/6, v fn to 
med grained sand, uncons, mod well sorted, sbang to 
sbrndd, 5X clay, 15X silt. 

*0'-42.5' Clay • Lt blsh grey, 5B 7/11. 

TD » 42.5', 2" ss blank 38.5' to 36.3', ss 20 slot 
screen 36.3' to 25.9' 2" ss blank to 2.1' above 
surface, 10-20 sand to 21.0', bentonite to 16.45', 
grout with 5X bentonite to surface. 5"x6' cement 
filled steel guard pipe. 4'x4' concrete slab. 



BOREHOLE LOG (SOIL) 

LOCATION ID: 

11067.82 

Giant Bloomfield 
SITE ID: Refinery 
SITE COORDINATES ( f t . ) : 
N 12257.74 ; 
GROUND ELEVATION ( f t . NSL): 5413.13 
STATE: Mew Mexico COUNTY: San Juan 
DRILLING METHOD 
DRILLING CONTR. 
DATE STARTED: 
FIELD REP.: Martin Nee 
COMMENTS: 

Page _1_ of 1 

GBR-50 

Hollow Stem Auger/Continuous Sampler 
Western Technologies/Continuous Sampler 

19 Oct 1988 DATE COMPLETED: 19 Oct 1988 

LOCATION DESCRIPTION: 

DEPTH LITH. 
R 
E 
C 

S RUN SAMPLE 
uses VISUAL CLASSIFICATION DEPTH LITH. 

R 
E 
C M # FROM TO l.D. TYPE 

uses VISUAL CLASSIFICATION 

0 

5 
\ • • 

;• 

1 

2 

3 

0 

3 

8 

3 

8 

13 

SM 0'-15' Silty Sand - Mod yelsh brn. 10 YR 5/4, v fn to 
coarse sand, <5X fn to med pebble gravel, approx 15X 
s i l t , uncons, well sorted, sbang to sbrndd. 

10 

'. 
:' • 

4 13 18 

15 ; \ 

• 
15'-23' Same as 0-15 with no gravel. 

; 
', 
• 
•, 5 18 23 

15'-23' Same as 0-15 with no gravel. 

20 : '•. 

23'-31' Clayey Sand - Mod yelsh brn. 10 YR 5/4, 20% 
clay, 10X s i l t , v fn to coarse sand, uncons, well 
sorted, sbang to sbrndd. 25 

• 6 

7 

23 

28 

28 

33 

CL 23'-31' Clayey Sand - Mod yelsh brn. 10 YR 5/4, 20% 
clay, 10X s i l t , v fn to coarse sand, uncons, well 
sorted, sbang to sbrndd. 

30 y 
31'-37' Sard - Mod yelsh brn, 10 YR 5/4, <5% s i l t , <5% 
gravel, fn to coarse sand, uncons, mod well sorted, 
sbang to sbrndd. 8 33 38 

SP 31'-37' Sard - Mod yelsh brn, 10 YR 5/4, <5% s i l t , <5% 
gravel, fn to coarse sand, uncons, mod well sorted, 
sbang to sbrndd. 

35 * 

•': 
37'-43.0' Carbonaeeou Shale - dustv velsh brn. 10 YR 
2/2, mod well cons, minor Fe staining, <2X gravel. 

40 

9 38 42.5 
37'-43.0' Carbonaeeou Shale - dustv velsh brn. 10 YR 
2/2, mod well cons, minor Fe staining, <2X gravel. 

45 

TD » 43.0', 2" ss blank 42.5' to 37.26', ss 20 slot 
screen 37.26' to 26.91' 2" ss blank to 4.14' above 
surface, 10-20 sand to 20.19', bentonite to 15.44', 
grout with 5X bentonite to surface, 5"x6' cement 
fi l l e d steel guard pipe, 4'x4' concrete slab. 

50 



Bloomfield Refining 
Compan/ 
A Gaty Eoetgv Corporation Subsidiary 

April 25, 1988 

New Mexico Environmental Improvement Division 
Groundwater/Hazardous Waste Bureau 
P. 0. Box 968 ^ ' 
Santa Fe, New Mexico ,87504 

P. "Of Box 2088 ' '* 
Land Office Building 
Santa Fe, New Mexico 87501 

RE: Underground Storage Tanks 

Gentlemen: 

Please find enclosed an amended "Notification for Underground Storage 
Tanks" that reflects our removal of the tanks that were the subject of 
our April 1, 1986 notification. 

Please call Chris Hawley of my staff i f you need additional details. 

Sincerely yoor>, 

7f V W</1 

Richard Traylor' 
Refinery Manager 

RT/jm 

Enclosure 

cc: Joe Warr 
Chris Hawley 
Mike Macy 

RO. Box 159 • Bloomfield, New Mexico 87413 • 505/632-8013 

T H I R T T W r ^ T ^ T T ^ n S r j X r ^ ——S - T — r * v " i i " r - p , , - j r—nr •• ,: ••„• r T i r w — i r r - r - r — mraissrataiimaHa: 



v-onr 
TANKS 

v IN 

RETURN New Mexico Environmental Improvement Division 
COMPLETED Ground Water/Hazardous Waste Bureau 

F 0 ™ P.O. Box 968 (505) 827-2933 
1 u Santa Fe, NM 87504 (505) 827-2918 

STATE U S E ONLY 
l.D. Numoer 

NM 

RETURN New Mexico Environmental Improvement Division 
COMPLETED Ground Water/Hazardous Waste Bureau 

F 0 ™ P.O. Box 968 (505) 827-2933 
1 u Santa Fe, NM 87504 (505) 827-2918 Date Received 

a n WimmWmmmmmWmmmm 
Vf)titiratu>n is required bv Federal law for al! underground tanks that have been 

used to ->a.»re regulated sutVaarices since .Ji unary 1. 'd'M, that are in the "HIMIH! US OI 
\;«v 8, !'>XiS, or thai are hroupbt into use after May 8, l')S6. The information requested 
is reuuir by Section 9002ol 'be Resource Conservation and Recovery A c U U f KA). 
as amended. 

Tho |ini;:;ii'\ purpose ot '.his itt>u!teativ-n proi'iatn :*> to loc:!'..' and v\;i'ual.- .:r,d-_T-
r^roiou! L!;:';s that ^loix vt h:t'»c sliii'.'d petro ion in ar ha.'an.iuus •.i^^uinc-.-s it is 
expected that the miurmaiaai >ou pro\.;de voi! tv ha>-ed o-i !oa-on:.h|\ ;;\ idahie 
ica) ' ! ;>. or. in til*: absence- ui' \ ach s eJords, youi Isrv-A i -.: belief, or r.vuilec: i»tn. 

Who Must Notifv? Section oi' R t ' K A , as aa-cndul. rapines thai, unless 
cvernntc': '"Ancr* , ; i ' v.ndc.i tiro and UK'SS that stoic ; .aadatcd ail.istaiiu'N n<i:-.i '-old;, 
de a/oa'cd S;.tie or i- ea! a;vneies ot the c.Mstene;: oi tricar tanks. Ov.ner n.v.ov. 

f . i ; i i i the case of an uiu.or cronnd str iate tank in use -.MI No\ai :ber S. i'*N-l. or 
'a'.-. -1; i.' i • [ hi to ti-.-.- il'tc; .rat (.idle. aa * pcr-.ua who an u: uie n:: <MI nd >!.a.:s:e tan1, 
ii>ciI i '.<• tbe s;oiitge. i:se. orihspcr.sun: u! regulated substances, and 

(b* ir. I be ca>c o f a n \ uiv -.-round sti-ra;;c i a : i \ in a.-*; H c f N O M ' T H L T 
hui r,o i.;oL'cr ia ax: on : r..w date. ar.\ person w bo ow n»-*i'- scfi i.mk a; aped lateb before 
the ui'-oon:ini;a: :o:i nl its u*.c 

W bat lank* Ar? Included? Underground borage j.t?ip i> d-.-fmrd as one or 
co(ra>:natio:i ot' [Links tl.at ( !: is used to contain an i ' .a ' i . i ' i i iLi i i r : : oi "re^'aalcd -am-
stance." and {2) uho-.c \ohane (i nebula*.: cou nectc,: '..raleiground pipini;) is hi* ', or 

MC beneaih '.In' crota:d Someexamplesate underground tanks stormi:: I . un^aine. 
us-.'d oil. or diesel Kiel and 1. industrial s.ilo.nis. pe:oieides. ix'rbicide- lumiiiatits. 

What Tanks Are K.whub'd? \iu\t -. pjirancd. i'mi-i :iie t:round itre not subject to 
ninit'icatio:!. Otivrr ta^ks exciuded 0 oin noti!;cation are; 
!. I arm or reside.'1', ia! tanks ol 1.100 i»:i!!ons or lesscapaeits used tor storing motor fuel 
lor noiKomnUTcia! j"iti; pos:.s; 
2, tanks used for storing heating oil foi consuniplisc on the premises where sti>rcd: 
3. septic '..'itiks: 

- i . pineline facilities (ir-.-l'.abro: »j:i:hertn-.T 
SVpcbnc Saiet. Act of I'^.x. o n l v M-;-'a.'d 
y-hieii is aa i;i:;aMaie pipeline la îb'.> nxu" 
5. surtace tiViponndiTic'its. pits, jlon^i^. m !, 
':. >torm ' i :i:e: or v.asi- -A a"er ci^lec'ion 
7 li.iu -shioi pru.:e -̂. taaks; 

;:ed cidae h. itquid tra n . or i.•>•*• i 
^aibenng op* ;a':o'i--. 

N[oja_'je ra:-k.% siiua'.ed in .t 
:v.:ne-Aorki:ii; . !MI>. sa,.i;. nr ;u< 
s:i:t,iee L>! the '!ooi'. 

W \y.H Soi 
. .nnd v ^ r ; 

Are Ci 

Where Io Notify? i ' I C I I K 
-e:. a', tlie [•• »p oi this pa ee. 

i regulated under the Natural Gas 
a:u.d ('ipe!:n.; Satet> Act ol or 
r.d-.-r Stale la'As; 

.:a:ed to on or cas poHiuction and 

aiea (such as a base::*:-nt. cellar. 
;;: i;;i".k is aluatcil upo;; oi arnne the 

?<i? lae ao::;;eat...n req'aoe'rienis appl;. to nnder-
;. i •jyai.tt .••! . : : ; v . ! . i : iu ' \ I ;s Uutes ,n:\ vibstance 
n M'd ' ;:ie c"r»!atir::!: e i ^n ; - i r.\M"' >:vncnud 
ihu.i -*'.•: .ii >')--->' iChRCS A) , u uh t!i*: e • cept i f i i o! 
:/ar i-, ua-te :i:;der Subtitle ( ' o! ! M : , \ ' It also 
il •-•! i-v\ !>.teuo!i :h;; . ; . ' ! u l ' i ^h i> iiau-.d ::; -tanti-ti.! 
; e-̂ -.a'c o.ei ws i ahrenhef. a ;i-.l Id." : > .urub per 

oe son.t to tae addrcs-

W lien 'Jo Nofify? I . (.K*. ners ( d ;aiderurou:u! >tora::e ta:;ks :n \i-.c ,ir i ia:; aa\ e been 
ta ke:; <n;i t if operation at ter Ja.aaai'. I . I 1 . ' b u t sidi in :he :jreai!V.J. H I I M no tit \ h\ 
Nbr. S. b»ib. 2. ( )\K ner> Alio briae: undergnM.md sti-r;;ge tanks into use alter Ma\ 
!;)N*>. au:\t no!it} vuthin M) d.o. s ui hi inging l i u ta iik> ailo ti%e. 

I'tnaities: Ai>v owner who kfiOHin«!\ fails to notify or submits false information 
shall be subject to a civil penult) not to exceed S 10,000 for each tank for which 
notification is not given or for which false information is submitted. 

P\:i\<c type or print in ink all items except "signature" In Section V. This form must by completed for 
each location eon la in inj? underground storage tanks. If more than 5 tanks arc owned at this location, 
phoiocopy the reverse side, ancl sta pie continuation sheets to this lorm. 

Indicate number of 
continuation sheets 

Ov/ner Marr,--; (Corporation. Individual. Public Agency, or Other Entity! 

Sires! Ar j j ress 

P. 0. Box 159, Sullivan Road 
Cou'tty 

San Juan 
City State ZIP Cods 

Bloomfield, New Mexico 87413 
Area Coo? Pnone Number 

(505) 632-8013 
Typo of Owner (Mark all that apply 53 ) 

[ X i Current 

i i Former 

I I State or Local Gov't 

• Federal Gov't 
(GSA facility l.D. no. 

m Private or 
Corporate 

• Ownership 
i i n r n r t a i n 

Name (If same as Suction I, mark box here O 

Chris Hawley 

(If sjnii) as Sc-ciion 1. mark box hero | j ; 

Facility Name or Company Si to Identic-:;', as applicable 

Street Address or State Road, ns applicable 

County 

City (nearest) State IIP Cods 

Indicate 
number of 
tanks at this 
location 

Marx box here if tar-kis) 
are located on sand witnin 
an Indian reservation or 
on other Incian trust lands n 

^hl.CONTACXPCTSOMATTANI* 

Job Title Area Cede 

Environmental Engineer (505) 

PTJ Mark box here only if this is an amended or subsequent notification for this location. 

Phone Number 

632-8013 

•CBBTtnCATlON'ii^Alit^l^^i^NSectionWftfyt • j-

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. 

Name and official title of owner or owner's authorized representative 

Richard W. Traylor, Refinery Manager 

EPAForm 7530-1(11-85) 

Date Signed 

April 25, 1988 



Owner Nam* (Irom Section i B I O C f f l l f i e l d R e f i n i n g Q&ation ( ( r o m S e c t ion inB I OOltlf j e l d , N .M . R a g e N o _ 2 _ o l _ 2 _ P a g e s 

Tank Identification No. (e.g., ABC-123). or 
Arbitrarily Assigned Sequential Number (e.g.. 1.2,3...) 

Tank No. Tank No. Tank No. Tank No. Tank No. 

1. Stntua ol Tanx 

(Mark all that apply 
Currently in Use 

Temporarily Out of Use 

Permanently Out of Use 

Brought into Use after 5/3/86 

Z Z 
Z Z 

z c 

2.'f:s'!r,jMAc!c(Year3) at" removal 
2. estimated Too l Capacity (Oailona; 

4. M-iten il of Construction 
(Mark onu sc.t 

Steel 
Concrete 

Fiberglass Reinforced Ftastic 
. •' ' Unknown 

Other, glea'se Specify 

z z 
C2D 

I—1 
Z C C Z 

czz i z z 
T 

12 row; 

iZZJ 

Catnodic Protection 
5. iiiie.'Tifll Protection 

(Mart all thai apply -a) 
Interior Lining (e.g.. epoxy resins) 

None 
Unknown 

Other. Please Specify 

C Z 
ZXD 

• Z J 
z z 
C Z 

z z 

z z 
C Z 
Z13 
I I 

500 

L.ZZ 
Z Z 

Z Z I 
Z Z 

z z 
C Z 
Z Z 
Z Z 

C Z 

Z Z I 
z z 
Z Z 

c z 

6. External Protection 
(Mar* aff {hut appfyiXJ 

Cathodic Protection 

Painted (e.g.. asphaitic) 

Fiberglass Reinforced Plastic Coated 

None 

Unknown 

Otner. Please Specify 

[ X 
i—xn 
Z Z 
c z 

Z5G 

z 

Z Z I 
C Z ] 
Z Z ] 

! Z Z 

7. Piping 
(Vrfart all that apply 3 ) 

Bare Steel 

Galvanized Steel 

Fibergiass Reinforced Plastic 

Catnodicaiiy Protects^ 

Unknown 

Other. Piease Specify 

XI O Z 
C Z 
C Z 
C Z 

LZ£) 

C Z z 

3. Substance Currently or Last Stored 
in Greatest Quantity by Volume 
(Mark all tha t apply 2 ) 

a. Empty 
b. Petrol«um 

Diesel 

Kerosene 

Gasoline (including alcohol blends) 

Used Oil 

Other. Please Specify 

c. Hazardous Subatanca 

Please Indicate Name of Principal CERCLA Substance 
Ofl 

Chemical Abstract Service (CAS! No. 

Mark box • if tank stores a mixture of substances 

d. Unknown 

Z O 
z z 
c 

ZD 

C Z 

I ! 

C Z Z Z J 

: I c 
9. Addit ional Informat ion (for tanks permanently * 

taken out of service) 

a. Estimated date last used (mo/yr) 

b. Estimated quant i ty of substance remaining (gal.) 

c. Mark box 03 if tank was fil led with inert material 
(e.g.. sand, concrete) 

4 / 88 4 / 88 10/ 87 i 

LZZ CZ1 

EPA Form 7530-1 (11-85) Reverse 
*TANKS WERE REMOVED 

"Page 2 
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STATE OF 
NEW MEXICO 

OIL 
CONSERVATION 

DIVISION MEMORANDUM OF MEETING OR CONVERSATION 

E2h"el ephone Q Personal 
Time Date J J 

Oriqinatinq Party Other Parties 

Di scussion 

7 t-TA7) / / ^ / /f) S7J?^*S<? 

tanclwnons or ^/rooment-g/ / Z y . /?tytfA , A 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

POST OFFICE BOX 30B8 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO B7504 
(505) 827-5800 

February 23, 1988 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr . Chr is Hawley 
Bloomfield Ref in ing Company 
P. 0 . Box 159 
Bloomfield, New Mexico 87113 

RE: Bloomfield Ref inery Hydrocarbon Contaminat ion; Proposed Remedial Act ion Plan. 

Dear Mr . Hawley: 

A review of the Bloomfield Ref inery Company (BRC) f i le for contaminat ion remedia­
t ion schedules for implementation reveals the fo l lowing time frames and deadl ines. 
On March 4 , 1986, the Oil Conservat ion Div is ion (OCD) d i rec ted you to determine: 

1 . The lateral ex ten t of the f loat ing hydrocarbon zone in the v i c i n i t y of Hammond 
Ditch and Sul l ivan Road; 

2. The ex ten t of the d issolved hydrocarbon contaminat ion of g round water in the 
cobble beds; 

3. The d i rec t ion and rate of movement of both the l iqu id hyd roca rbon and 
dissolved contaminant phase. The s tudy was d i rec ted to include invest iga t ion 
to the south of Su l l ivan Road and to the west of Hammond Di tch between the 
d i t ch and NM Highway 44. 

In the le t ter you were also requ i red to prepare an appropr ia te remedial act ion plan 
for Div is ion review and app rova l . The plan was to be submit ted no later than Ju ly 
1 , 1986, and would cover placement and design of recovery wel ls , a schedule for 
ope ra t i on , and f l u i d t reatment /d isposa l p lans . Recovery ac t iv i t ies pu rsuan t to an 
approved remedial plan were to commence on or before October 1 , 1986. 

On Ju ly 30, 1986, the OCD commented on your submit ta l of June 30, and 
emphasized tha t the in format ion p rov ided and the insta l la t ion of two recovery wells 
by October 1 were only the f i r s t step in de f in ing and remediat ing the hyd roca rbon 
contaminat ion at the s i te . Add i t iona l in format ion was requ i red w i th in 60 days . 

On September 26, 1986, BRC proposed locations for two o f f - s i t e moni tor ing wells 
and requested permission for insta l la t ion of an in i t ia l recovery we l l , all to be 
completed w i th in e ight weeks a f te r OCD's approval of locations and approva l of the 
o f f - s i t e p r o p e r t y owners . 



Mr. Chr is Hawley 
February 23, 1988 
Page 2 

The OCD issued approval for the locations on October 24, 1986, at the same time 
in forming you of our d iscovery of hydrocarbon contaminat ion at the junc t ion of 
Sul l ivan Road and Highway 44. The determinat ion was made that addi t ional wells 
would be requ i red to v e r i f y the in te rp re ta t ion of the p rev ious ly submi t ted 
Engineer ing Science da ta . 

On Augus t 26, 1987, the OCD was informed that BRC had insta l led monitor wells 
BRC-11 and BRC-12. Locations of these wells were not submit ted w i th the 
l i thologic logs and completion d iagrams. 

On October 9, 1987, BRC repor ted that samples from the monitor wells had been 
taken and tha t a pumping test had been per formed on BRC-10 ( the recovery well?) 
As of th is da te , the locations of these three wells have not been r e p o r t e d ; ne i ther 
the analyses nor the resu l ts of the pumping test have been submi t ted . 

In l igh t of th i s summary of events and fa i lure of BRC to def ine the contaminat ion 
plume in ex ten t and magn i tude , and to submit a va l id recovery p l a n , Bloomfield 
Ref in ing Company is hereby d i rec ted to per form the fo l low ing : 

1 . Within 30 days from receipt of th is l e t te r , the recovery well pump test wi l l be 
evaluated and submi t ted for OCD review along w i th the locations of all monitor 
and recovery wells and analyses of samples from BRC-11 and BRC-12. 

2. Within 90 d a y s , BRC w i l l : 

a. def ine the hydrocarbon contaminat ion plume in ex ten t and magni tude using 
the presence of f loat ing o i l , 1 , 2-d ichloroethane (EDC) and /o r BTX 
(benzene, to luene, xy lene) as parameters ; 

b. submit a schedule for the t imely insta l la t ion and completion of addi t ional 
recovery and /o r monitor we l ls ; 

c . submit a schedule for operat ion of the recovery sys tem; and 

d . submit plans for recovered f l u i d t reatment and d isposa l . 

Your cooperat ion in fu l l y meeting these deadl ines is necessary to prec lude en fo rce ­
ment ac t ion . 

S incere ly , 

William J . LeMay 
Di rector 

WJL :JB :s l 

c c : OCD-Aztec 
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i APR 1 5 1933 
OLS ,[•' 
OILCWochwŝ C,,- DIVISION 

April 13, 1988 

New Mexico Environmental Improvement Division 
Groundwater/Hazardous Waste Bureau 
P. 0. Box 968 
Santa Fe, New Mexico 87504 

P. 0. Box 2088 
Land Office Building 
Santa Fe, New Mexico 87501 

RE: Underground Storage Tanks 

Gentlemen: 

Please be advised that the removal of the underground storage tanks 
located at Bloomfield Refining Company was completed on April 11, 1988. 

The excavated holes were inspected for evidence of hydrocarbon 
contamination. There was none. The removed tanks were inspected and found 
to be in excellent condition with no leaks. They are currently being 
stored at our facility and are available for your inspection i f you so 
desire. 

Please remove our facility from your records as an operator of underground 
storage tanks. Please call Chris Hawley of my staff i f you need additional 
details. 

Sincerely yours,, 

Richard Traylory 
Refinery Manager 

RT/jm 

cc: Joe Warr 
Chris Hawley 
Mike Macy 

RO. Box 159 • Bloomfield. New Mexico 87413 • 605/632-8013 
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REGION VI 

? U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y 

" " • 0 , t ALLIED BANK TOWER AT FOUNTAIN PLACE 

DALLAS, TEXAS 75202 

1446 ROSS AVENUE n vi: J V{ \\J 

MAR 0 4 1988 \W 

Mr. Jack Ellvinger 
Program Manager 
Hazardous Waste Section 
Groundwater and Hazardous Waste Bureau 
Environmental Improvement Division 
New Mexico Health and Environment Department 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

Subject: Bloomfield Refining Company final closure plan, July 1986. 
EPA l.D. No. NMD089416416 

Dear Mr. Ellvinger: 

My staff has reviewed the July 1986, closure plan submitted by Bloomfield 
Refining Company (BRC) in accordance with the U.S. EPA Consent Agreement 
and Final Order (Docket No. RCRA VI-501-H) signed November 26, 1985. This 
closure plan addresses closure of the API Wastewater Ponds, Landfill and 
Landfill Pond, as well as maintenance of the API Separator, North and South 
Evaporation Ponds, Slop Oil Tank, and Spent Caustic Tank. We offer the 
following comments on the closure plan to assist you in your review. 

On the sampling conducted to determine closure methodology, i t appears 
that all soil samples taken to determine the presence or absence of volatile 
aromatics were composite samples. If standard compositing techniques were 
followed, the procedure is to blend the aliquots to be composited until a 
homogeneous mixture is obtained and then sample a portion of the mixture to 
have analyzed for constituents. Such procedures are not appropriate when 
using volatile aromatics as the indicator parameters, as this methodology 
would tend to drive off the volatiles. Therefore, before a determination 
can be made about the presence of contaminants beneath the API Wastewater 
Pond liners, beneath the visible contamination zone in the Landfill Area, 
or in the sediments of the Landfill Pond, discrete samples must be taken 
and analyzed. The number of sample locations and depths used in proposing 
the July 1986 closure alternatives appears appropriate. However, sample 
handling should be as directed by SW-846.' Head space analysis as well 
as residual volatiles analysis should be determined in each sample. Based 
on the results of these analyses, a determination should be made, consistent 
with SW-846, on the number of additional samples that will be necessary to 
confirm or deny the presence of contaminants at a confidence interval of 
95% before developing the method of closure. 

If BRC desires to close in place, or cannot show clean closure, they 
have the option of capping and groundwater monitoring the units to be 
closed, in conduction with conducting the necessary corrective action. 



v \ 

BRC has demonstrated groundwater and surface water contamination, but has 
not defined the source of contamination. It must be assumed that this 
contamination originated from the units being closed until otherwise 
demonstrated. It is this Agency's position that i f groundwater contamination 
exists and could have realistically been a result of migration from a land 
treatment unit, that unit cannot be clean-closed. We would therefore 
expect to see groundwater monitoring included in the closure plan. The 
closure plan as submitted would not be deemed adequate by EPA. 

If you have any questions concerning this review, please do not hesitate 
to have your staff contact Guy L. Tidmore of my staff at (214)655-6775. 

Sincerely, 

William H. Taylor^ 
Chief 
Enforcement Section 

cc: Dave Boyer, NMOCD 



STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

GARREY CARRUTHERS 
GOVERNOR 

POST OFFICE BOX 90BB 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO B7504 
1505) 827-5B0O 

February 24, 1988 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Chris Hawley 
Bloomfield Refining Company 
P. 0. Box 159 

Bloomfield, New Mexico 87413 

RE: Discharge Plan Renewal 

Dear Mr. Hawley: 
The renewal of Bloomfield Refining Company's ground water discharge plan, GW-1, was 
approved for a fi v e year term on June 7, 1984. This discharge plan was required and 
submitted pursuant to Water Quality Control Commission (WQCC) regulations and i t w i l l 
expire on June 7, 1989. 

As part of the discharge plan renewal process, the following areas w i l l need to be 
addressed i n addition to updating those issues covered i n the approved plan. 

1. Land application area. Discontinuance of thi s method of effluent disposal w i l l 
be required unless ponding, seepage, and n i t r a t e and high t o t a l dissolved solids 
(TDS) leaching w i l l be eliminated. 

2. You have issued a press release that the refinery w i l l be expanded i n 1988. I f 
you intend to make any changes i n disposal method or volume of effluents, these 
changes must be approved by the OCD. 

3. A S p i l l Prevention Control and Countermeasures (SPCC) plan must be submitted and 
approved. A contingency plan for the reporting of s p i l l s or accidental releases 
must be enforced. 

Enclosed for your use i s a copy of the API Bull e t i n and federal guidelines for 
preparation of an SPCC Plan. I f you have already submitted an SPCC plan to the 
appropriate federal agency, a copy of the plan with spill/leak, reporting to the 
OCD added w i l l be s u f f i c i e n t . I f you have not developed and submitted an SPCC 
plan previously, you must develop a plan that includes the information i n the 
guidelines and that designates the NMOCD, as the regulating and reporting 
authority. 

4. A l l underground piping older than 25 years i n age must be scheduled for pressure 
testing and repair or replacement where necessary. 



Mr. Chris Hawley 
February 24, 1988 
Page 2 

5. A l l underground storage tanks must be scheduled for pressure testing, repair or 
replacement. Where replacement i s necessary, a leak detection system w i l l be 

Due to the length of time involved i n the review and renewal of a discharge plan, you 
are urged to begin submittals of the required information by June, 1988. You are 
cautioned that pursuant to WQCC regulations, you have used your sole 120*-day extension 
authorized i n WQCC Regulation 3-106.B for discharging without an approved plan. An 
extension of time to complete the renewal process can only be granted by the Water 
Quality Control Commission via an "Assurance of Discontinuance." 

I f you have any questions, please contact Jami Bailey at 827-5884. 

installed. 

incerely, 

DGB:JB:sl 

cc: OCD - Aztec 

Encl. 



<7 Bloomfield Refining 
Company 
A Gary Energy Corporation Subsidiary 

March 8, 1988 
I A. 

Mr. David G. Boyer 
State of New Mexico 
Oil Conservation Division 
P. 0. Box 2088 
Land Office Building 
Santa Fe, New Mexico 87501 

Mr. John Gould 
State of New Mexico 
Environmental Improvement Division 
Hazardous Waste Management Section 
1190 St. Francis Drive 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Mr. Guy L. Tidmore 
EPA Region VI 
Hazardous Waste Management Division 
Allied Bank Tower 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

RE: Groundwater Remedial Action at Bloomfield Refining Company 

Gentlemen: 

As we indicated in our meeting with you on January 26, 1988, a "Site 
Investigation and Remedial Action Conceptual Design for the Bloomfield 
Refining Company" was recently completed by Geoscience Consultants, Ltd. 
of Albuquerque, New Mexico. A report of this investigation has been 
provided for your information. The report also contains the information 
requested by William J. LeMay in his letter of February 23, 1988 
concerning the recovery pump test on monitoring well 10 and the data 
concerning locations of all monitor wells and analyses of samples from 
monitor wells 11 and 12. 

Geoscience Consultants were directed to continue a site investigation for 
the purpose of identifying offsite migration of hydrocarbons and providing 
a "conceptual" design of a remedial action for the existing and any 
offsite contamination. In addition, their investigation provided the basis 
for planning additional work. Based on the conclusion of their report 
(primarily that dissolved hydrocarbons have reached offsite monitoring 
well 11), Bloomfield Refining Company proposes to proceed immediately, 
upon receiving your mutual approval, with the following action: 

RO. Box 159 • Bloomfield, New Mexico 87413 • 505/632-8013 



1. Conduct a soil boring program (see GCL report for details) designed to 
determine the extent of the plume along the south side of Hammond Ditch. 
If BLM and your approval can be promptly obtained, this can be easily 
completed within 90 days as requested by Mr. LeMay1s letter of February 
23, 1988. 

2. Simultaneously with the soil boring program, perform a long-term pump 
test on monitoring wells 4 and 10 (determined by GCL to be strategically 
located as part of a 3-well recovery system) to provide the data necessary 
to locate a third recovery well. 

3. Plan and specify a remedial action to include implementation schedules, 
tentatively proposed as air-stripping. The specifications will propose 
that the treated groundwater be returned via infiltration trenches located 
downstream of the plume provided that this is practical based on the soil 
boring program. 

Since the soil boring and infiltration trenches will be located on BLM 
managed property, Bloomfield Refining Company requests your direction on 
how to best proceed with obtaining the necessary permits. If you feel that 
we need to get the remedial action started immediately, we request that 
you suggest alternative infiltration trench locations. 

Again, we would like to reiterate our commitment toward making our 
facility as environmentally sound as possible. In addition to our ongoing 
study and plan development for groundwater remediation, we have been 
pursuing an active program of source reduction that will substantially 
reduce the potential of future releases to the groundwater. 

We are pleased that all interested agencies are working jointly with us 
concerning our groundwater remedial action plan. This allays our concerns 
about duplication of work that could have resulted in further delays in 
our proposed plan. Please contact me or Chris Hawley of my staff i f you 
need any additional information. 

Sincerely yours^ 

Refinery Manager 

RWT/jem 

cc: Joe Warr 
Chris Hawley 
Mi ke Macy 



STATE OF NEW MEXICO 

V ENERGY, fcRALS AND NATURAL RESOURCES DEPA1 IENT 
OIL CONSERVATION DIVISION 

) 

GARREY CARRUTHERS POST OFFICE BOX 20B8 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87504 
(505) 327-5800 

GOVERNOR 

February 8, 1988 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Chris Hawley 
Bloomfield Refining Company 
P. 0. Box 159 
Bloomfield, New Mexico 87413 

RE: Removal of Water from Hammond Ditch 

Dear Mr. Hawley: 

On January 26, 1988, personnel from the O i l Conservation Division (OCD), EPA and EID 
walked along Hammond Ditch with you, inspecting o i l seeps along the banks of the ditch 
from near the bridge on Sullivan Road around to the weir on the northeast corner of 
the property. At that time, I also broke through the ice and took specific e l e c t r i c a l 
conductivity measurements (enclosed) and a sample of the ditch water. There was clear 
evidence of o i l and high t o t a l dissolved solids (TDS) water seeping into the ditch 
from the surface water impoundments and from other sources on the refinery property. 

Prior to the opening of the ditch for i r r i g a t i o n , Bloomfield Refining Company w i l l be 
required to remove a l l f l u i d from the ditch from the east Sullivan Road siphon to the 
earthen dam i n the ditch south of Sullivan Road. Such f l u i d i s to be disposed i n a 
manner approved by the OCD. This work i s to be completed within the week pri o r to the 
removal of dams on the di t c h , or use of the ditch for i r r i g a t i o n purposes. Close 
coordination between BRC and the Hammond Conservancy D i s t r i c t i s obviously necessary 
to prevent the present high TDS water from being allowed to move downstream. 

You are required to n o t i f y this o f f i c e one week prior to the date you w i l l begin 
cleanup of the di t c h , and also the date the ditch w i l l open for the i r r i g a t i o n season. 

I f you have any questions, please contact Jami Bailey at 827-5884. 

Sincerely 

David G. Boyer / 
Environmental Bureau Chief 

DGB:JB:sl 

Enc. 

cc: OCD - Aztec 
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Post Office Box 968 

Santa Fe, New Mexico 87504-0968 

NEW MEXICO 

HEALTH AND ENVIRONMENT 
DEPARTMENT 

F £ e 19 1988 

BAMTA Ffi ltJ<gfl 

GARREY CARUTHERS 

Governor 

LARRY GORDON 

Secretary 

CARLAL. MUTH 

Deputy Secretary 

January 12, 1988 

INSPECTION REPORT 
BLOOMFIELD REFINING COMPANY 

NOVEMBER 3,1987 

BY: Mike Sanders and John Gould 

The inspectors arr ived at 8:26 A .M . , on November 3rd, met Chris Hawley 
(Environmental Engineer) and Richard Traylor, (Refinery Manager) and conducted a 
pre-inspection interview. The fol lowing information is derived from file reviews, the 
on-site inspection and information provided by the facility representatives. 

On August 13, 1986, a CEI was conducted at BRC by James Henderson of NMEID. This 
inspection resulted in a NOV (11/21/86) listing 28 violations of the NMHWMR. Of these 
28 violations: 

2 concerned training of personnel, 
2 concerned caustic (NaOH) storage tank, 
23 concerned issues relating to TSD status of facility, and 
1 concerned submittal of new Part A when ownership changed from Plateau to 

Bloomfield Refining Company. 

BRC responded to this NOV in a iengthy response through their legal counsel Gardere & 
Wynne dated 12/23/86. In this response, BRC again categorically denied TSD status and 
the allegations in the NOV. However, dur ing this must recent inspection it was 
determined that the non-TSD related issues had been addressed at the facility. General 
refinery training procedures as described to the inspectors were determined to be 
adequate in regard to hazardous waste handling procedures at the facility. The t w o 
violations covering the caustic tank were: 

1) Failure to have formal closure plan, and 
2) Failure to submitsuch plan to EID 

The tank has been cleaned and the waste properly manifested and shipped to a 
disposal facility. Al though such closure wi thout an approved closure plan is a violation 
of the regulations, the fact remains that closure has been completed, and was verified 
as satisfactory by the inspectors. A l though technically a v io la t ion , the issue is 
considered moot at this point. 



No revised Part "A" notifying change in ownership from Plateau to BRC (1984) was 
located in the file. Since this is a TSD requirement, BRC probably never renot i f ied, as 
this would in a sense be admitt ing TSD status. 

As stated above, BRC had to-date not corrected any of the TSD related violations 
cited in the 11/21/86 NOV. The inspectors therefore felt that it would be pointless to 
complete another TSD checklist when nothing had changed since the Henderson 
inspection. A meeting of NMEID and EPA personnel has been scheduled for the 
week of January 25-29, 1988, and wil l include an on-site inspection at BRC and 
completion of the TSD checklist. It is anticipated that during this meet ing the 
process of resolving the TSD/Generator controversy can begin. 

The TSD status of BRC is based on what has been considered to be a HW landfi l l on 
the facility property. The material in the landfil l was derived from the process of 
installing polyethylene liners in the North Oily Water Pond and the South Oily 
Water Pond at the direction of the New Mexico Oil Conservation Division (OCD). 
When liners were installed, the sludge in the bottom of the ponds was believed to 
have contained at least some API separator sludge which is a listed HW, and was 
handled and disposed of as such. According to BRC, only visibly contaminated soil 
underlying the sludge (not sludge itself) was removed to a landfill on BRC property 
after testing showed that the material was not E.P. Toxic for lead or chromium. This 
informat ion has not been substantiated by EID inspectors. Because the soil 
contamination resulted from contact wi th sludge derived from an API separator 
regulatory agencies have contended that BRC is a TSD because a listed hazardous 
waste has been disposed of on company property. However, BRC contends that 
because the disposed material is not actual API separator sludge, and since it 
displayed no hazardous waste characteristics at the time of disposal, it is not a 
hazardous waste and may be legally disposed of on-site, and does not result in TSD 
status. 

In order to settle this issue Bloomfield Refinery Company has offered to remove 
landfilled-material, and dispose of it as a hazardous waste. 

Another environmental concern is the contamination the shallow perched alluvial 
aquifer beneath the complex, as a result of Refinery operations, which contains 
hazardous constituents. The NMOCD is requiring remedial action to clean up this 
aquifer. In addition to complying with WQCC regulations in regard to this cleanup, 
RCRA regulations must also be satisfied. In case of regulatory overlap, those 
regulations considered most stringent would take precedence. BRC management 
has expressed willlingness to begin cleanup activities when it becomes clear that 
such a program will fulf i l l all applicable and pertinent regulations. 

On January 26, 1988, a fol low-up visit to Bloomfield was conducted by John Gould 
and Mike Sanders , of EID, and Guy Tidmore of EPA. Also present at the meeting 
were Frank Chavez, Jami Bailey and Dave Boyer of OCD, as well as Chris Hawley, 
Mike Macy and Richard Traylor of Bloomfield Refining. 

During the meeting a TSD checklist was completed and discussed. In addi t ion, a 
plant tour was conducted, including a visit to Hammond Ditch where numerous 
seeps of what appeared to be hydrocarbons were noted. 



I have been informed that EPA has determined that Bloomfield is a TSD facility and 
that violations discovered during the recent inspection will be addressed through a 
3008H to be issued by EPA. The violations wil l be discussed with Guy Tidmore and 
will include the fact that Bloomfield did not submit a new Part A fol lowing the 
purchase of the facility from Plateau. 
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' Bloomfield Refining -I 
Compary S \ f " ~ . Hi-1 
A Gary Energy Corporation Subsidiary 

SANTA FE 

December 9, 1987 

Mr. David G. Boyer 
State of New Mexico 
Oil Conservation Division 
P. 0. Box 2088 
Land Office Building 
Santa Fe, New Mexico 87501 

RE: Discharge Plan GRW-l-A, Bloomfield Refining Company 

Dear Mr. Boyer: 

Analytical results required by the discharge plan for groundwater 
monitoring wells PI, P4, and P5 are enclosed. The wells were sampled on 
November 17, 1987. 

Please contact me i f there are any questions. 

Sincerely, 

Chris Hawley 
Environmental Engineer 

CH/jm 

Enclosures 

cc: Richard Traylor 
Mike Macy 
Joe Warr 

RQ Box 159 • Bloomfield, N 
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<7 
Bloomfield Refining 

Company 
A Gary Energy Corporation Subsidiary 

October 9, 1987 

I OCT 13 1937 

Mr. David Boyer 
NMOCD 
P. 0. Box 2088 
Land Office Building 
Santa Fe, New Mexico 87501 

RE: Progress Report for Groundwater Monitor Well Sampling at Bloomfield 
Refining Company 

Dear Mr. Boyer: 

Bloomfield Refining Company is pleased to submit the September progress 
report for the groundwater monitor well installation and sampling program 
at the Bloomfield Refinery. The two monitor wells, BRC-11 and BRC-12, that 
were installed in July and August were sampled on September 11, 1987. The 
samples were submitted to Assaigai Analytical Laboratories for analysis. 
The results are pending. 

Additionally, a pumping test has been conducted on BRC-10 and the results 
are currently being evaluated. 

Please call me i f you have any questions. 

Sincerely yours, 

Chris Hawley / 
Environmental Engineer 

CH/jm 

Enclosure 

cc: Joe Warr 
Richard Traylor 
Mike Macy 
Mi ke Leger 

RO. Box 159 • Bloomfield, New Mexico 87413 • 505/632-8013 



(7 Gary Refining 
Company 
A Gary Energy Corporation Subsidiary 

August 26, 1987 

Mr. David Boyer 
NMOCD 
P.O. Box 2088 
Land Office Building 
Santa Fe, NM 87501 

RE: PROGRESS REPORT FOR INSTALLATION OF MONITOR WELLS AT BLOOMFIELD 
REFINERY 

Dear Mr. Boyer: 

Bloomfield Refining Company is pleased to submit the progress report for 
the monitor well installation program at the Bloomfield Refinery. Two 
monitor wells were installed and developed on July 31 and August 1, 1987. 
Lithologic logs and monitor well completion diagrams are enclosed. The 
wells are scheduled to be sampled, and a pump test conducted, the fi r s t 
week in September. 

Please call me i f you have any questions. 

Bloomfield Refining Company 

Environmental Engineer 

CH/jm 

Enclosure 

cc: Richard Traylor 
Joe Warr 
Mike Macy 
Mike Leger, Turner, Mason & Company 

Gary Community Rural Station • Fruita, Colorado 81521 • 303/858-9811 



10' STEEL PIPE WITH 
LOCKING CAP 
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LITHOLOGIC LOG 
Page 1 of 1_ 

10CATI0N MAP: 

1/4 1/4 1/4 1/4 S T_ 

SITE ID: BRC LOCATION ID: BRC-11 
SITE COORDINATES (f t . ) : 
N . 

GROUND ELEVATION (ft. 

STATE: NEW MEXICO 
HSL) 

COUNTY: SAN JUAN 
DRILLING METHOD: AIR CASING DRIVER ROTARY 
DRILLING CONTR.: BEEHAN 
DATE STARTED: 7-31-B7 

FIELD REP.: KASZUBA/SELKE 
DATE COMPLETED: 7-31-87 

COMMENTS: STEAM CLEANED RIG AND ALL TOOLS PRIOR TO DRILLING. 

LOCATION DESCRIPTION: TD-21' 

Depth Visual % Llth 
Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

10 

15 

20 

25 

30 

35 

40 

sssnannnna 

•••BBBBBSB 

0- 5' 

5-10' 

10-12V 

12V15' 
15-21' 

0 - 5' 

5 -10' 

10 -12.3}' 

123S-15' 
15 -21* 

NOTE: 

SAND, mod yelsh brn (10YR5/4), fine 
to med. gr. sand w/mlnor crs gr. sand 
and pebble gravel (up to 1"). Uncon­
solidated, moderately well sorted, 
subrounded, no odor. 
GRAVELLY SAND, olive gray (5Y4/1), 
fine to med. gr. sand w/minor crs gr. 
sand unconsolidated, mod. well sorted, 
subrounded, gravel clasts (V to 2") 
subrounded. Moderate degradation 
odor. 
SANDY CLAY. It. olive gray (5Y5/2), 
fine to med. gr. sand In clay matrix 
no odor. 
SANDY CLAY, as above. 
SANDY CLAY, yelsh gray (5Y7/2), fine 
gr. sand in clay matrix, clay chips up 
to IV from moderately consolidated 
clay (or weathered shale). 

Saturation from ~7-8' to -12V 

45 

50 



2.5' 
3' 

4' 

14' 

17' 

STEEL PIPE WITH 
LOCKING CAP 

_ ^ 4 ' STAINLESS STEEL PIPE 
WITH LOCKING CAP 

CONCRETE 

4'X4' CONCRETE PAD 

V 
V ^ 8 / 1 2 SAND 

4 ' STAINLESS STEEL PIPE 
BENTONITE PLUG 

4 ' STAINLESS STEEL 
CENTRALIZER 

• 3 / 8 ' PEA GRAVEL 

.4 ' STAINLESS STEEL 
SCREEN (.05' SLOT) 
WITH CAP 

o o 
o c 

o a 

4 ' STAINLESS STEEL 
CENTRALIZER 

•TOTAL DEPTH OF WELL CASING 

-TOTAL DEPTH DF BOREHOLE 

MDNITOR WELL BRC-12 



LITHOLOGIC LOG 
Page 1 of 1_ 

LOCATION MAP: 

.1/4 1/4 1/4 1/4 S 

SITE ID: BRC LOCATION ID: BRC-12 

COUNTY: SAN JUAN 

SITE COORDINATES ( f t . ) : 

N 

GROUND ELEVATION ( f t . MSL): 

STATE: NEW MEXICO 

DRILLING METHOD: AIR CASING DRIVER ROTARY 

DRILLING CONTR.: BEEMAN BROTHERS 

DATE STARTED: 8-1-87 

FIELD REP.: KASZUBA 

DATE COMPLETED: 8-1-87 

COMMENTS: SATURATED FROM -5'—12'. TD=17'. 

STEAM-CLEANED ALL TOOLS PRIOR TO DRILLING. 

LOCATION DESCRIPTION: 

Depth Visual % Hth 
Drilling Time 
Scale: 

Sample Type 
and Interval Lithologic Description 

• • •••••••• 

ssnnnnnncn 
10 

15 

20 

25 

30 

35 

40 

Vr-rvV«.v-

•••••••••3 

0- 5' 

5- 9' 

9-10' 

10-15' 

15- 16' 

16- 17' 

0- 5' SAND, mod yellowish brwn (10YR5/4), fine-to 
med-grained sand, unconsolidated, well-
sorted, subrounded. No HC odor. Saturated P 
~5'. 

5- 9' SAND, as above. Saturated. Gravelly sand 
@ 9'. Subrounded gravel, 2" dia. 

9-10' SANDY CLAY, dusky yellow (5Y6/4), fine-to 
med-gr sand in clay matrix. No HC odor. 
Saturated. 

10-15' SANDY CLAY, as above. Minor chips of clay 
(shale), -10%. Saturated to -12*. 

15- 16' SANDY CLAY, as above. Clay chips up to V' 
(moderately consolidated clay or weathered 
shale). Contains <10% gypsum. No HC odor. 

16- 17' CLAYEY SAND, dusky yellow (5Y6/4), sand is 
fine-grained, well-sorted. No 
HC odor. 

45 

50 



IN REPLY 
REFER TO: 7 5 1 

452. 

United States Department of the Interior 
B U R E A U O F R E C L A M A T I O N 

UPPER COLORADO REGION 
DURANGO PROJECTS OFFICE 

P.O. BOX 640 
DURANGO, COLORADO 81301 

JUL 2 1987 

@SESE 
JUL - 61987 

SANTA FI V 

Mr. Roger C. Anderson 
Energy and Minerals Department 
Oil Conservation Division 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

RE: Your l e t t e r to Mr. Steve Reynolds concerning o i l and gas industry 
related salt loading as discussed i n the Department of Interior's 
Progress Report No. 13 "Quality of Water, Colorado River Basin". 

Dear Mr. Anderson: 

In July of 1986, we supplied information about three leaking wells or suspected 
leaking well locations to your o f f i c e , some of which were not ide n t i f i e d by 
location accurately. On A p r i l 3, 1987, you reported a summary of your 
investigations to Mr. Steve Reynolds conveying as much information as you were 
able to put together based on our sketchy information. We would l i k e to 
improve or verify this information and ask a few more specific questions about 
these areas. 

a) Mesa Petroleum, Navajo 32 No. 1 located i n section 32 appears to be the 
leaking well that we were concerned about. We had given you the incorrect 
section number. This well was reported as being turned over to the Navajo 
Nation for stock water. At 6,270 mg/l t o t a l dissolved solids (TDS), this 
water is very poor quality for stock water. Additionally, there i s a 
windmill fed stock tank with good quality water about 1/3 mile from this 
leaking well which makes i t s flow unnecessary. Is there a mechanism or 
process by which this well can be released from this use and plugged? 

b) A private gas line i n the town of Blanco, New Mexico, i n the area of 
Amoco Candelaria Gas Community No. 1 and the Amoco Valencia Gas Community 
"B" No. IM was mentioned as having numerous leaks i n your summary to 
Mr. Reynolds. Is i t possible that this leaking l i n e could also be leaking 
saline water? I f so, who is responsible for i t s operation and maintenance, 
where i s i t located, and are there procedures and/or funds that are used 
for repair of such f a c i l i t i e s . 

c) The well and seep that we ide n t i f i e d as being i n Section 26, T31N, R20W 
is actually i n the NW1/4 of SE1/4 of NE1/4 of Section 27, T31N, R20W. 
Again, we had given you the incorrect section number. While ponded water 
around the leaking well head was about 3000 mg/l TDS (OK for stockwater 
qu a l i t y ) , other seeps i n the area had concentrations i n excess of 
8000 mg/l. Are there records on abandoned wells i n this area? 



Our, concerns about salt loading from the Gary Energy Corporation Refinery i n 
Bloomfield,, NewiMexico, i s related to their on-land application of saline 
wastewater. Over the past year and a half we have observed frequent 
applications of ,an effluent having a TDS of 4,150 mg/l to an area of about 6 
acres using three big gun sprinklers. These applications are made on an almost 
daily basis and by far exceed the potential evaporation rate from the surface 
of such a small area. Our investigations show this water to be percolating, 
down through permeable upper aeolian soils u n t i l reaching a gravel and cobble 
'lense which l i e s on top of the Niciemento shale. The water then flows through 
the: gravels'on the shale contact u n t i l daylighting i n a small drainage to the 
east of the plant and along the h i l l s i d e above the San Juan River. The water,, 
as,it emerges i n the drainage crossing Sullivan Road, just to the east of the 
•plant has a TDS of 9,380 mg/l. 

The disposal,; area is contributing to a groundwater system which i s perched on 
an impermeable saline aquiclude and i s daylighted topographically on three 
sides, north, east, and west. Because of t h i s , the t o t a l dissolved solids 
disposed of on the surface eventually make i t into the San Juan River. 
Additionally, with l i t t l e opportunity for concentration through evaporation, 
the increase i n s a l i n i t y i s apparently due to a pick-up of salts from the 
underlying shale. In this particular case, there would be less t o t a l salt 
loading to the San Juan River i f the effluent were dir e c t l y discharged to the 
river. Although this does not necessarily hold true for other possible 
contaminants i n the effluent, i t is certainly a concept worth considering. 

You mentioned i n your summary to Mr. Reynolds that the refinery was permitted 
for unlined ponds as well as land application areas and we have observed two 
such ponds being b u i l t . This i s of concern to us because ponding w i l l provide 
opportunity for significantly"increased head on that groundwater system. At 
present, we estimate about 460 tons per year TDS from the plant effluent are 
discharged as surface flows from the small drainage crossing Sullivan Road just 
to the east of the plant.' This does not include discharge from the subsurface 
i n the alluvium or from other hydraulic boundaries daylighted to surface drains 
around the plant. I f there are metered records, for disposal of this effluent, 
an accurate estimate of the refinery's salt loading contributions could be 
made. I f these records are available, we would appreciate access to the 
information. I f such records are'not being kept, we would suggest that such 
information would be useful i n assessing impacts and f e a s i b i l i t y of economic 
control. 

I f you have any further information which might be helpful to us or have 
questions on the subject, please contact Steve Hansen or Errol Jensen of our 
office at 303-385-6500. 

Sincerely yours, 

'•• Rick L. Gold 
Projects Manager 

cc: Mr.-S.E. Reynolds, State Engineer 
State Engineer Office 
Bataan Memorial Building 
Santa Fe, New Mexico 87503' . -



United States Department of the Interior 
B U R E A U O F R E C L A M A T I O N 

IN REPLY 
REFER TO: 

I UPPER COLORADO REGION 
,\ DURANGO PROJECTS OFFICE 
\\ P.O. BOX 640 
\\ DURANGO, COLORADO 81301 

r r j ^ ! APR 23 1987 

Mr. David G. Boyer, Environmental Bureau Chief 
Oil Conservation Division 
New Mexico Energy and Minerals Department 
P.O. Box 2088 
Santa Fe, New Mexico 87501 

Dear Mr. Boyer: 

Pursuant to the telephone discussion between yourself and Mr. Pat Schumacher of 
my s t a f f , the recent use of the Hammond Main Canal by the Bloomfield Refinery 
i n their o i l recovery program requires better coordination between the parties 
involved. 

To f a c i l i t a t e better coordination i n the future, we would l i k e to recommend a 
meeting on site to discuss and establish the proper approval process. Please 
coordinate the meeting time and date with Mr. Schumacher i n our o f f i c e , 
telephone (303) 385-6558. 

Sincerely yours, 

Rick L. Gold 
Projects Manager 

cc: Mr. Nicholas Ashcroft 
Hammond Conservancy D i s t r i c t 
P.O. Box 517 
Bloomfield, New Mexico 87413 



G A R D E R E & W Y N N E 
A T T O R N E Y S A N D C O U N S E L O R S 

1 5 0 0 D I A M O N D S H A M R O C K T O W E R 

D A L L A S , T E X A S 7 5 2 0 1 

T E L E C O P I E R 2 1 4 - 9 7 9 - 4 6 6 7 

W R I T E R ' S D I R E C T D I A L N U M B E R C A B L E : G A R W Y N 

T E L E X 7 3 - 0 1 9 7 

214-979-4569 

A p r i l 9, 1987 

VIA FEDERAL EXPRESS 

Mr. Harry Peden, J r . 
Whitman & Ransom 
100 F i e l d Point Road 
Greenwich, Connecticut 06830 

Re: Bloomfield Refining Company/Avis Salmon 

Dear Mr. Peden: 

I am w r i t i n g i n f u r t h e r reference t o Bloomfield Refining 
Company's request f o r permission to i n s t a l l a groundwater 
monitoring w e l l on property owned by your c l i e n t , Mrs. Avis 
Salmon. (See attached correspondence.) I have t r i e d to reach 
you by phone the l a s t couple of days, but have been 
unsuccessful. 

Yesterday I received a c a l l from the New Mexico O i l 
Conservation D i v i s i o n (NMOCD) i n q u i r i n g as t o whether or not 
permission f or the we l l had been received. The NMOCD desires 
to have t h i s w e l l i n s t a l l e d promptly. We, therefore, urge you 
to review our request at your e a r l i e s t possible convenience. I 
w i l l t r y to contact you by phone again to follow-up f u r t h e r on 
t h i s l e t t e r . 

Property 

JFG/rd/0605S 

Attachment 



€ft 
Page 2 

bcc: Mr. Dave Boyer/VIA FEDERAL EXPRESS 
Mr. Chris Howley 
Mr. Mike Leger 



t G A R D E R E & W Y N N E 
A T T O R N E Y S A N D C O U N S E L O R S 

1 S O O D I A M O N D S H A M R O C K T O W E R 

D A L L A S , T E X A S 7 5 2 0 1 

TELECOPIER 214-9 7 9 - 4 6 6 

WRITER'S DIRECT DIAL NUMBER CABLE: GARWYN 

214-979-457 1 

March 6, 1987 

Mr. Harry Peden, J r . 
100 F i e l d Point Road 
Greenwich, Connecticut 06830 

Re: Bloomfield Refining Company 
Groundwater Monitoring Well 

Dear Harry, 

As a follow-up t o your telephone conversation with Joe; 
Guida yesterday, and pursuant t o your request, I am sending you 
a copy of a l e t t e r to Mrs. Avis Salmon requesting a u t h o r i z a t i o n 
to i n s t a l l a groundwater monitoring w e l l on her property. 

Please l e t me know i f you have any questions or i f I can be 
of f u r t h e r assistance. 

CLD/rd/0176S 
Enclosure 
bcc: Mike Leger 



MF Bloomfield Refining 
5^7 Company 

A Gary Energy Corporation Subsidiary 

December 31, 1986 

Mr. David G. Boyer 
Hydrogeologist/Environmental Bureau Chief 
State of New Mexico 
Oil Conservation Division 
P. 0. Box 2088 
Land Office Building 
Santa Fe, New Mexico 87501-2088 

RE: Bloomfield Refining Company Remedial Action Plan 

Dear Mr. Boyer: 

Please be advised that we have completed the application to install a 
groundwater monitoring well on the federal land to the south of our 
refinery. In addition, we are awaiting the written approval of Mrs. Avis 
Salmon to install a groundwater monitoring well on her land to the west of 
our refinery. I will notify you when the landowners' approvals are 
obtained. 

Sincerely, 

Chris Hawley I 
Environmental Engineer 

CH/jm 

Cc: Richard Traylor 
Mike Leger 
Mi ke Macy 
Joe Warr < 

FD. Box 159 • Bloomfield. New Mexico 87413 • 505/632-8013 



Bloomfield Refining 
f Companj/ 

A Gary f n e f g y Corpo 'CNo^ Sufcuaio'v 

December 22, 1986 

Mrs. Avis Salmon 
23 Orchard Hill Lane 
Greenwich, Connecticut 06830 

Dear Mrs. Salmon 

As discussed in the telephone conversation that Mr. Bob McCoy had with you 
on December 2, 1986 in our office, Bloomfield Refining Company (BRC) would 
like to install a groundwater monitoring well on your property which is 
just west of the refinery. The attached map shows the proposed site of the 
well. 

The purpose of the monitoring well will be to periodically obtain small 
samples of the groundwater for quality analysis. We regularly sample and 
analyze the shallow water table immediately beneath the refinery and have 
been asked by the New Mexico Oil Conservation Division to expand our 
quality monitoring program to include the areas to the west and south of 
our property. 

The monitoring well wi l l consist of a six-inch diameter PVC pipe with a 
screened section in the saturated zone installed to a maximum of 40 feet 
below grade. The visible portion will consist of about two feet of pipe 
extending above grade set in a small (3'x3'x0.5') concrete surface seal. 
The small amounts of water required for sampling and analysis will f i l t e r 
into the well through the screened section and wil l be collected on foot 
with a one-gallon bailer to minimize impact to your property. During the 
installation, which would take about two days, we propose to work closely 
with Mr. Bob McCoy to assure that disturbance to your property is minimal. 
We would install the well within eight weeks after receiving your 
permission and would probably obtain samples on a quarterly basis for a 
year. Unless further sampling is required, we could seal the well and 
remove the surface portion at that time. 

I f you have any questions regarding this matter, please feel free to 
contact me. Please indicate your permission to install the proposed 
monitoring well on your property by signing beiow. 

Sincerely yours, 

- M 

Richard Traylor 
Refinery Manager 

RT/jm 

RO. Box 159 • Bloomfield. New Mexico 87413 • 505/632-6013 



I hereby authorize the installation of the groundwater monitoring well as 
described in this letter on the condition that Bloomfield Refining Company 
coordinate the installation and access to the well with my authorized 
representative, Mr. Bob McCoy. 

Mrs. Avis Salmon 

bcc: Mike Leger, Turner, Mason & Company 
Chris Hawley 
Mike Macy 
Joe Warr 





! A( 

December 3, 1986 

Mr. David G. Boyer 
Hydrogeologist/Environmental Bureau Chief 
State of New Mexico 
Energy and Minerals Department 
Oil Conservation Division 
P.O. Box 2088 
State Land Off ice Building 

Santa Fe, NM 87501-2088 

Re: Bloomfield Refinery Remedial Act ion Plan 

Dear Mr. Boyer: 
Based on your letter of October 24, 1986, we are proceeding to obtain approvals from the 
property owners to the south and west of the refinery for locating the two of f -s i te 
monitoring wells identified in Dave Younggren's September 26, 1986 letter. We do not 
anticipate problems in obtaining cooperation from these parties, but wi l l advise OCD 
should problems develop. We are st i l l projecting an eight working week schedule for 
completion of these two wells concurrent with the init ial recovery wel l , from the t ime 
that land owners approval is obtained for the of f -s i te wells. 

Sincerely, 

G A R Y E N E R G Y CORPORATION 

A. (roe Warr 
Vice President 
Supply, Refining & Marketing 

0 -urn**— 

AJW/aee/07 

cc: Chris Hawley 
Mike Leger 
Richard Traylor 

115 Inverness Drive East • Englewood. Colorado 80112-5116 • 303/799-3800 • TWX 910-935-0791 



S T A T E G F N E W M E X I C O ^ 

E N E R G Y A N D M I N E R A L S D E P A R T M E N " 
O I L C O N S E R V A T I O N D I V I S I O N 

TONEY ANAYA 
GOVERNOR October 24, 1986 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 87501-2088 
1505) 327-5800 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. David J. Youngren 
Vice Pres., Finance & Adntinistration 
Bloomfield Refining Company 
115 Inverness Drive East 
Englewcod, Colorado 80112-5116 

RE: BLOCMFJJELD REFINERY HYDROCARBON CONTAMINATION; 
PROPOSED REMEDIAL ACTION 

Dear Mr. Youngren: 

Your letter of September 26, 1986, providing the requested information has 
been received and reviewed. We had expected further progress than that 
reported i n your letter. The attached analyses of samples taken at Sullivan 
Road and Highway 44 at the end of July and received by OCD last month show 
that hydrocarbon containination that has the characteristics of gasoline is 
found at that location. I t i s imperative that you proceed as scon as 
possible to i n s t a l l the recovery system and continue the investigation. In 
the meantime, Hammond Ditch should be kept free of o i l that may seep into 
the now empty ditch. 

The location for the f i r s t recovery well is approved, and you should proceed 
to have' i t completed within the timeframe specified i n your letter. As you 
stated, this f i r s t well w i l l provide important information pertinent to the 
design of your f i n a l proposed 3-well recovery system. You are requested to 
provide the fi n a l locations and a schedule as to when the f i n a l plan and 
installation of the other recovery wells may be expected. You are requested 
to provide a l l input parameters to the ground water model PLASM and the 
subsequent results which show drawdown in the aquifer in response to recov­
ery well pumpage for the 2, 3 and 4 well recovery systems considered. 

The proposed location of the two monitoring wells is also approved. I f Gary 
w i l l provide CCD with the names and addresses of the land owners, and the 
type of assistance needed, we w i l l contact the landowners to attempt to 
obtain their cooperation. Given the variables which can affect the 
geophysical data and, thus, the interpretation of the results, i t becomes 
obvious that additional wells w i l l be required to verify the interpretation 
of the ER data. 

Your latest water analyses showed elevated levels of cyanide i n a l l but one 
of your monitor wells. Since this has never occurred before, I suspect a 
quality control problem. You might wish to s p l i t samples with another 
laboratory for your next sampling. 



r Page 2 

Regarding your request for information on procedures or equipment to 
quantify product thickness, we w i l l send you some information on various 
measuring devices under separate cover. We have no recommended procedures. 

I f you have any questions, please contact me at the above address or by 
phone at 827-5812. 

Sincerely, 

Hydrogeologist/Environmental Bureau Chief 

DGB:dp 

Enclosure 

cc: R. L. Stamets 
Frank Chavez, Aztec-CCD 
Chris Hawley, Bloomfield Refinery 

* 



/ Bloomfield Refining 
Company 
A Gary Energy Corporation Sut|sidiarY^^ ^...^ . 

O o 9 9 |QggSefji enber 26, 1986 

CERTIFIED MAIL - RETURN 

Mr. David G. Boyer 
Hydrogeologist/Environmental Bureau Chief 
State of New Mexico 
Energy and Minerals Department 
Oil Conservation Division 
P. 0. Box 2088 
State Land Office Building 
Santa Fe, NM 87501-2088 

RE: Bloomfield Refinery Remedial Action Plan 

Dear Mr. Boyer: 

In your l e t t e r of July 30, 1986, you identified several items of 
additional information, some requiring significant further investigative 
work on the part of Bloomfield Refining Company (BRC), as being 
necessary before f i n a l i z i n g the remedial action plan submitted to Mr. 
Stamets i n our June 30, 1986, transmittal. The following response is 
organized i n the same numerical format as the specific requests i n your 
July 30 l e t t e r : 

1. Monitoring Well Water Levels and Chemical Analyses -
Attachment 1 contains the most recent data from the 
groundwater monitor wells including groundwater elevations 
and ohemioal data. The groundwater elevations data are 
presented as a cumulative tabulation of readings beginning 
on February 24, 1984, through September 2, 1986. The 
analytical data are from samples oollected on June 23-25, 
1986, and therefore represent the most recent results. 

As regards products or hydrocarbon thickness i n the 
monitoring wells, we had not been asked prior to your 
l e t t e r of July 30 to provide this information but believe 
that based on non-quantitative observations of wells and 
well samples to date, such measurements would be pertinent 
to MW-4 only. No measurable thickness has been observed 
at any of the other monitoring wells. BRC would appre­
ciate receiving any standardized procedures or recommended 
devices for quantifying product thickness i n a monitoring 
well. 

2. D r i l l e r s Logs - Well logs for monitoring wells 7 to 10 are 
contained i n Attachment 2. 

115 Inverness Drive East • Englewood, Colorado 80112-5116 • 303/799-3800 • TWX 910-935-0791 



Mr. David G. Boyer 
September 26, 1986 
Page 2 

3. Geophysical Cro33 Section B-B* - The ER subsurface cross 
section B-B' was inadvertently omitted from the Engi­
neering Science report transmitted to you i n our June 2, 
1986, l e t t e r . Figure 2.11 from that report contains the 
B-B' cross section and i s enclosed as Attachment 3. 

4. Geophysical Data Interpretation - Interpretation of the 
geophysical data gathered to date at the si t e i s obviously 
very complex. We believe that the ER f i e l d data must be 
viewed very c r i t i c a l l y and interpreted only i n conjunction 
with other more direct physical data such as that obtained 
from the groundwater monitoring wells. 

Overall, the ER data taken indicates that the subsurface 
geology underlying the refinery and i t s immediate v i c i n i t y 
i s generally homogeneous. The ER subsurface cross 
sections taken and presented i n the Engineering Science 
subsurface report show the homogeneous nature of the 
subsurface with a southwest and northwest dip i n the top 
of the Nacimiento Formation. 

Profiles were conducted throughout the refinery and i n i t s 
immediate v i c i n i t y to aid i n subsurface interpretations. 
The p r o f i l e zones were selected based upon the monitoring 
well data, sounding data, and outcrops along the San Juan 
River b l u f f . The shallow p r o f i l e zones (10 and 20 feet) 
were selected to aid i n the interpretations of the uncon­
solidated sediment zone. The deeper p r o f i l e zones were 
selected to aid i n the interpretations of the cobble and 
pebble zone just above the top of the Nacimiento and i n 
the very top of the Nacimiento Formation i t s e l f . 

The p r o f i l e maps for each of the depth zones explored were 
shown as computer generated plots i n Figures 2.13 through 
2.19 of the ES Subsurface report. With the assistance of 
our consultant, Engineering Science, we offer the follow­
ing additional interpretation of the geophysical data 
generated from the r e s i s t i v i t y survey conducted at the 
s i t e : 

• Low r e s i s t i v i t y values are indicated southwest of 
the process units as shown on the 10, 20, 30, and 
40 f t . p r o f i l e maps. The 30-foot zone contains 
some clay i n the top of the Nacimiento Formation, 
so the lower values here may be attributed i n part 
to the clay. However, MW-4, which i s located i n 
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the v i c i n i t y of these low values, has yielded 
samples containing hydrocarbons. This provided 
the basis for our origi n a l location of RW-1 as 
shown i n Figure 1 of our proposed Remedial Action 
Plan. 

• Relatively low r e s i s t i v i t y readings i n the area 
generally north and west of the evaporation ponds 
were obtained at the 60 f t . and shallower depths 
as shown i n the respective p r o f i l e maps. MW-1, 
however, which i s i n the area north of the ponds 
and completed to a t o t a l depth of 25 feet, yields 
groundwater samples which are consistently clear 
of free hydrocarbons. Furthermore, these samples 
have shown no significant amounts of dissolved 
hydrocarbons. Given the absence of any corrobo­
rative physical data from the monitoring well i n 
this area, we have no reason to suspect a s i g n i f ­
icant hydrocarbon presence here. 

• No significant groundwater impacts or evidence of 
subsurface hydrocarbons are evident from the 80 
and 100-foot ER p r o f i l e maps. 

• A southwest trending r e s i s t i v i t y high of 320 ohm-
feet i s located east of the El Paso Pipeline. 
This high may be the result of sandstone lenses at 
these depths. 

• A l l available evidence supports the contention 
that any petroleum hydrocarbons that may exist are 
confined to the upper layer of sands, s i l t s , and 
cobbles overlying the Nacimiento Formation. 

• There is no indication that the f i r s t major 
potable water aquifer, the Ojo Alamo, has been 
impacted by subsurface hydrocarbons at the 
refinery. 

5. Hydrologic Model Results - Groundwater level response to 
pumping at the Bloomfield Refinery was simulated using a 
groundwater model called PLASM. Documentation for th i s 
model i s provided i n "Selected D i g i t a l Computer Techniques 
for Groundwater Resource Evaluation" by Prickett and 
Londquist, Technical Bulletin No. 55, I l l i n o i s State Water 
Survey. 
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Significant parameters used by the model include trans­
missivity, storage factor, i n i t i a l head, and pumping 
discharge. These parameters were developed from existing 
water level data from monitoring wells and from slug test 
data. A 200' x 200' grid network having eight rows and 
eight columns was used to represent the groundwater 
continuum for a selected portion of the s i t e . Groundwater 
levels were represented by nodes formed by the intersec­
tion of row lines with column lines of the network grid. 

The natural flow (flux) of groundwater underneath the 
refinery site was estimated using Darcy's equation as 
shown i n Attachment 4. Using t h i s calculated f l u x , the 
model's prediction of groundwater levels was calibrated to 
water levels measured i n monitoring wells to an accuracy 
of plus or minus 1 foot. 

The calibrated model was employed to test the groundwater 
response to recovery well pumpage using a 2-well, 3-well, 
or 4-well system. The wells were placed to receive an 
optimal amount of flow within the 3tudy area. A maximum 
pumping rate of 3 gpm was estimated based on calculations 
using Jacob's equation as shown i n Attachment 4. This 
pumping rate was uniformly applied to each well within the 
well systems tested for pumping durations of t h i r t y days 
to approximately two years. 

Model results showed some drawdown de f i n i t i o n over the 
study area using a 2-well recovery system and improved 
drawdown with a 3-well system. Results suggest that 
de f i n i t i o n i s not improved enough with a 4-well system to 
warrant the additional well. 

Location, Design and Schedule of Recovery Well System -
The model's predictive response i s based on estimates and 
interpretation of the various geophysical data input 
gathered to date. As the i n i t i a l phase of recovery and i n 
an e f f o r t to gather important information pertinent to the 
f i n a l design of the system, i t i s recommended that a 
single test recovery well be in s t a l l e d . This w i l l permit 
confirmation or adjustment of the results predicted by the 
model which can be incorporated into the system's f i n a l 
design. Likewise, the i n i t i a l recovery well w i l l provide 
important information and data regarding above ground 
handling of the material recovered. 
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On this basis, we propose locating the i n i t i a l well as 
shown on the s i t e map contained i n Attachment 5. Based on 
model predictions, drawdowns should be f a i r l y local at the 
single pumped well. Since product has been detected i n 
MW-4, location near this well is l o g i c a l . 

As regards schedule, we believe that i n s t a l l a t i o n of the 
i n i t i a l recovery well can be completed i n eight working 
weeks after OCD approval of the remedial plan. We plan to 
discuss well design details with the selected contractor 
and submit these to OCD once they are fin a l i z e d . 

6. Off-Site Investigation - In an e f f o r t to identify the 
extent of any hydrocarbon migration that may have occurred 
to the south and west, we propose that two o f f - s i t e 
groundwater monitoring wells be ins t a l l e d . The site map 
contained i n Attachment 6 id e n t i f i e s the proposed location 
of these wells which has been determined from our i n t e r ­
pretation of the ER data. 

Since the proposed monitoring wells are located on 
property not owned by BRC, we w i l l obviously need to 
obtain the appropriate approvals from property owners 
before beginning i n s t a l l a t i o n . We understand that the 
property d i r e c t l y to the south i s owned by the federal 
government and that the property to the west is owned by 
an individual. After OCD approval of the proposed loca­
tions, BRC w i l l move to secure approvals from the Bureau 
of Land Management and the individual who owns the 
property to the west to locate monitoring wells at these 
sites. 

We project that both wells could be completed within eight 
working weeks after receiving OCD approval of location and 
approval from the respective property owners to complete 
the wells. Additionally, i n an e f f o r t to complete the 
i n i t i a l recovery well and the proposed new monitoring 
wells i n a cost e f f i c i e n t manner, we would plan to 
schedule the d r i l l i n g of these wells at the same time. We 
would appreciate OCD's assistance i n achieving t h i s . 
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We trust that the preceding information satisfies the conditions which 
you stated were necessary to preclude enforcement action. I f you have 
any problems or questions concerning the above, please contact Mr. Chris 
Hawley. We look forward to your response. 

Sincerely, 

Vice President; Finance 
and Administration 

enclosures 

DJY:dam 
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RECEIVED 

August 29, 1986 

_ . GROUND WAfER/HAZARDO-JS VvASTE 
Mr. Peter Pache, Manager BUREAU 
Hazardous Waste Section 
Groundwater and Hazardous Waste Bureau 
Environmental Improvement Division 
New Mexico Health and Environment Department 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

Re: V i s i t by Contractor Personnel for File Reviews for RCRA F a c i l i t y 
Assessments 

Dear Mr. Pache: 

I want to confirm the arrangements discussed by Marcus Sides and Boyd 
Hamilton for one of our contractors to review the f i l e s on three f a c i l i ­
t i e s in conjunction with RCRA F a c i l i t y Assessments being conducted for 

< " " : EPA Region VI. > 

Ms. Deborah English of Black and Veatch wil'l arrive at your offices on 
s ^ , c -Monday, September •§> 1985, to begin the f i l e review. She w i l l rent a 

copying machine to make any necessary copies. We would appreciate your 
making available to her a l l pertinent f i l e s (RCRA, CERCLA, a i r , ground­
water) on the following f a c i l i t i e s : Giant Refinery (NMD000333211), 
Climax Chemical (NMD990753931 ), and Bloomfield Refinery (NMD089416416). 

Please feel free to c a l l me at (214) 767-2647 i f you have any questions. 

Thomas D. Clark 
Regional Program Manager 

cc: Deborah English 
Black and Veatch 
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August 20, 1986 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Ms. Denise Fort, Director 
Environmental Improvement Division 
New Mexico Health and Environment Department 
P. 0. Box 968 
Santa Fe, NM 87504-0968 

RBt Blooafield Refining Company 

Dear Ms. Fort: 

Enclosed ia the fina l closure plan for certain waste management 
units at our petroleum refinery in Bloomfield, New Mexico. This 
plan provides information that was unavailable in our November 22, 
1985, closure plan submittal. Also enclosed is a recent letter 
from our accounting firm which establishes that the company's 
working capital ls far i n excess of the anticipated closure cost, 
thus proving our financial responsibility for closure. 

This plan ls being submitted in accordance with the November 26, 
1985, USEPA Consent Agreement and Final Order, Docket No. RCRA VI-
501-H and nothing herein should be construed as an admission of 
l i a b i l i t y in connection with that action or any other proceeding. 

We are prepared to begin the specified activities within t h i r t y 
(30) days of final NMEID approval. We look forward to receipt of 
this approval in the near future. 

David J.VKJunggreV 
Vice President Finance 

and Administration 

enclosure 

cc : vtfUliam Rhea 
U.S. Environmental Protection Agency 
Hazardous Waste Management Division 
Interfirst I I Building, 28th Floor 
1201 Elm Street 
Dallas, TX 75270 

DJY:dam 

115 Inverness Drive East • Engtewood. Colorado 80112-5116 • 303/799-3800 • TWX 910-935-0791 



S T A T E O F N E W M E X I C O 

E N E R G Y AND M I N E R A L S D E P A R T M E N T 
O I L C O N S E R V A T I O N D I V I S I O N 

TONEY ANAYA 
GOVERNOR July 30, 1986 

POST OFFICE BOX 2088 
STATE LAND OFFICE BUILDING 

SANTA FE. NEW MEXICO 87501-2088 
(505) B27-5800 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. David J. Younggren, Vice Pres. 
Finance and Administration 
Gary Bloomfield Refining Company 
115 Inverness Drive East 
Englewood, Colorado 80112-5116 

RE: BLOOMFIELD REFINERY HYDROCARBON CONTAMINATION; PROPOSED REMEDIAL 
ACTION 

Dear Mr. Younggren: 

The Oil Conservation Division (CCD) has received your letters of June 2 and 
June 30, 1986, to division director, R. L. Stamets, that transmitted the 
subsurface hydrocarbon data report and the remedial action plan for 
hydrocarbon contamination at the Bloomfield Refinery. These reports respond 
to information requests and directives i n Mr. Stamets' letter of March 4, 
1986. They have been referred to me for review and comment. 

The reports and the information and proposals included within them do not 
completely address the requests in the March 4 letter. At best, they are 
only a start by Gary at defining the magnitude and extent of the hydrocarbon 
contamination at the site, especially in the area to the south and west of 
the main office area. Additional investigation w i l l need to be accomplished 
to properly characterize the contamination and plan for further remedial 
action. 

The following are our comments on the subsurface hydrocarbon data report: 

1. No subsurface information (except that generated in the 
surface geophysical profiles) was provided for the area 
south of Sullivan Road and west of Hammond Ditch. 

2. No interpretation of the horizontal resistivity geo­
physical data was provided. 

3. No B-B' geophysical cross-section was provided; figures 
2.10 and 2.11 are identical. 

4. Well logs for monitor wells 7 to 10 were not provided. 
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5. Product thickness data for the monitor wells were not 
provided. 

6. Ground water elevation and flow data would be enhanced 
by providing Hammond Ditch water levels i n the area 
northwest of evaporation pond 1 and northeast of MW-8. 

Since not a l l information was available to Gary at the time of submittal, 
the remedial plan does not contain su f f i c i e n t information for us to provide 
detailed review. However, the i n s t a l l a t i o n of two proposed recovery wells 
at the general location as shown i n Figure 1 of your June 30, 1986, l e t t e r 
i s acceptable to OCD. Gary should provide additional information on the 
f i n a l location of the wells, type of pumping system used, product thickness, 
model results, etc., as i t becomes available. Once the wells are i n 
operation, t h e i r effectiveness i n recovering product, reducing dissolved 
hydrocarbon contamination, etc., w i l l need to be evaluated. 

As mentioned above, the information provided thus far, and the i n s t a l l a t i o n 
by October 1, 1986, of two recovery wells are only the f i r s t steps i n 
defining and remediating the hydrocarbon contamination at the s i t e . To 
preclude further enforcement action by the OCD, Gary needs to provide CCD 
with the following information within 60 days from receipt of t h i s l e t t e r : 

1. Most recent water levels, product thickness, and chemical 
data i n the monitor wells; 

2. D r i l l e r ' s logs for monitor wells 7 to 10; 

3. Geophysical cross-section B-B'; 

4. Interpretation of the geophysical data, or a reasonable 
date when such interpretation w i l l be submitted to CCD; 

5. Hydrologic model results and information on the f i n a l 
design and location of the two recovery wells, or a date 
when such information w i l l be submitted; 

6. The investigation plan, including the anticipated date for 
plan commencement, for defining the extent, volume, direction, 
and movement of hydrocarbons, and dissolved hydrocarbons i n 
the area south and west of the refinery. I f such plan cannot 
be completed and submitted within sixty days, provide CCD 
with a reasonable date for plan submittal. 

Although current information indicates no known water supply wells are 
nearby, or are i n imminent danger of contamination, the presence of 
contamination off-property near Highway 44 may pose a threat to shallow 
a l l u v i a l groundwater west of the highway, and to any wells using such 
groundwater. This o f f - s i t e investigation i s crucial to define the magnitude 
and extent of the problem. Therefore, your cooperation i n immediately 
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undertaking this investigation is necessary to protect water supplies and to 
preclude enforcement action. 

erely, 

DAVID G. BOYER v If J 
Hydrogeologist/Environmentaj/Bureau Chief 

DGB:dp 

cc: R. L. Stamets 
Aztec District Office 
Chris Hawley, Bloomfield Refinery 


