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Rocky Mountain Analytical Laboratory

L. INTRODUCTION

On October 19, 1985 Roeky Mountain Analvtical Laboratory received
29 soil samples from Blocomfield 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
' 0 Analyses {or selected constituents and phenolics.
Aopendix VIII Constituents .

The analytical parameters selected were based on recent
communicetion with EPA concerning RCRA monitoring requirements for i
petroleum companies. The parameters selected were based on a subset of
Appendix VIII hazardous constituents commonly referred to as the "Skinner” A ‘
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 analyticel
methods proposed fer measuring the constituents in these various lists.
Due in part to efforts by RMAL and others, the EPA in early 1985 revised
m this list. The documents which were used by RMAL in defining the
analyticel 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 full "Skinner" list, some samples were |
analyzed only for a specific subset of this list. The subset wsas 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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SAMPLE DESCRIPTION INFORMATION
for

Engineering Science - Bloomfield Refining Company

RMA Sample No. Sample Description Sample Type Date Sampled Date Received
) 31469-01 L1 & L2, 0-6" Seil 10/16/85 10/19/85
B Quadrant £1 - Landfill

51469-02 L3 & L4, 6-12" Soil 10/16/83 10/19/85
Quadrant #1 - Landfill
51469-03 L5 & L6, 0-8" Soil 10/16/85 10/19/85
Quadrant £2 - Landfill
514569-04 L7 & L8, 6-12" Soil 10/16/85 10/19/85
Quadrant #2 - Landfill
51468-05 L9 & L10, 0-8" Soil 10/16/83 10/19/85
Quadrant #3 - Landfill .
31469-06 111 & L12, 6-12" Soil 10/16/83 10/19/85
Quadrant #3 - Landfill
51469-07 L13 & L14, ¢-5" Soil 10/16/85 10/19/85
Quadrant ¥4 - Landfill
51469-08 L15 & L16, 6-12" Soil 10/16/83 10/19/85
Quadrant #4 - Landfill
51469-09 LP1 & LP2, 0-6" Soil 10/16/85 10/19/835
Points 1 & 2 @ Landfill Pond
51469-10 LP3 & LP4, 6-12" Soil 10/16/85 10/19/85
m Points 1 & 2 @ Landfill Pond
51469-11 LPS5 & LPS6, 0-6" Soil 10/16/85 10/19/85
Points 3 & 4 @ Landfill Pond
51469-12 LP7 & LP8, 5-12" Soil 10/16/85 10/19/85
Points 3 & 4 @ Landfill Pond .
51469-13 LP9 & LP10, 0-6" Soil 10/16/85 10/19/85
Points 5 & 6 @ Landfill Pond
51469-14 LP11 & LP12, 6-12" Soil 10/16/85 10/19/85
Points 5 & 6 @ Landfill Pond
51469-15 LP13 & LP14, 0-8" Soil 10/16/85 10/19/85
S. Evaporation Pond - Landfill Pond
51469-16  MSI & MS2, Mystery Sample Soil 10/16/85 10/19/85
51469-17 APS1 & APS2, 0-6" Soil 10/15/85 _ 10/19/85
NE & SE of South API Pond
51469-18 APSI & APS4, 6-12" Soil 10/15/85 10/19/85
NE & SE of South API Pond
- 51469-19 APSS & APSS, 0-6" Soil 10/15/85 10/19/85
N & S of South API Pond
51469-20 APST & APSS, 6-12" Soil 10/15/85 10/19/85

N & S of South API Pond
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SAMPLE DESCRIPTION INFORMATION
m for
Engineering Science - Bloomfield Refining Company
(Continued)
RMA Sambple No. Sample Descrintion Sambple Tvpe Date Sampled Date Received

- 31469-21 APS3 & APS1Q, 0-8" Soil 10/15/85 10/19/85

NW & SW of South API Pond
51469-22 APS11 & APS12, 5-12" Soil 10/15/85 10/19/85

NW & SW of Scuth API Pond
51469-23 APS13, ¢-6" Soil 10/15/85 10/19/85

SE near influent S. API Pond
51469-24 APN1! & APN2, 0-6" Soil v 10/15/85 10/19/85

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

NE & SE of North API Pond .
514689-26 APN35 & APNS, 0-6" Soil 10/15/85 10/19/85
N & S of North API Pond
51468-27 APNT & APN8, 6-12" Seoil 10/15/85 10/19/85
N & S of North AP[ Pond

! 51469-28 APNO & APN10O, 0-6" Soil 10/15/85 10/19/85

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

m NW & SW of North API Pond

May 28, 1986 , |
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TABLE 1. APPENDIX VIII HAZARDOUS CONSTITUENT SUBSET

Volatile Orzanies

Benzene
Carbon Disulfide
Chlorobenzere
Chioroform
1,2-Dibromoethane
1,2-Dichloroethane
1,4-Dioxane
Methyl ethyl ketone
tyrene
Ethyl Benzene
Toluene
Xylenes
Xylenes, m

Xylenes, 0 & p

Base/Neutral Orcanies

Anthracene
Benz(a)anthracene
Benzo(b){luoranthene
Benzo(j)flucranthene
Benzo(k)fluoranthene

Benzo(a)pyrene

Bis(2-ethylhexy!l)phthalate
Butyl benzyl phthalate
- Chrysene

Dibenz(a,h)acridine

Dibenz(a,h)anthracene
Di-n-buty! phthalate

*"Petitions to Delist
1985.

FOR PETROLEUM REFINERY STUDIES*

Base/Neutral Organies (Cont.)

Dichlorobenzenes
o-Dichlorobenzene
m-Dichlorobenzene
p-Dichlorobenzene

Diethy! pnthalate

7,12-Dimethylibenz(a)anthracene

Dimethyl phthalate

Di-n-octyl phthalate

Fluoranthene

Indene

Methyl chrysene

1-Methylnaphthalene

Naphthalene

Phenanthrene

Pyrene

Pyridine

Quinoline

Acid Organics

Benzenethiol
Cresols

o-Cresol

p&m-Cresol
2,4-Dimethviphenol
2,4-Dinitrophenol
4-Nitrophenol
Phenol

Hazardous Wastes, A Guidance Manual," EPA/530-SW-85-003, April,
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m I. RESULTS

The analytical results are presented in the data tables in this section. The data are |
organized into the tables described below:

0 Phenolies,

0 Total Chromium and Lead,

0 Skinner Volatile Organics,

e} Skinner Base/Neutral Organics,
o Skinner Acid Organics, and

o} Volatile Aromaties.

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

m 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 Detec*ion Limit) is used in the s;kinner organic results tables
to indicate that the compound is not present at the detection limit shown. The detection
limits for the Appendix Vil organic compounds were obtained from a study of the
analytical methods performed by RKMAL under contract to the American Petroleum
Institute (API)I. 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 sampie
and minimize instrumental problems associated with analyzing samples containing

l"Recovery and Detection Limits of Organic Compounds in Petroleum Refinery Wastes",
January 25, 1985,
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! relatively high concentrations. This process resulted in high dilutions for several samples
‘ w 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.




‘pO10913p 10N = AN

(10 aN ) anN (1°0) aN (ro (N /3w sDHoudY ]
VZ-69v16 £Z-69¥16 72-69V16 1Z-69¥%15§ siun NETRITEAT XY
(1°0) anN (1°0) aN (1o aN (1°0) aN /3w ' sajfoudyd
0Z-GOVTS 61-GOv1¢S 81-6OFIS LT-69V 1S siun FEFEIME N
(1°0) (N (1°0) anN (1°0) N (1°0) anN By/3wm sofjousyd
91-G9VIS ST-69F1¢ VI-G9VIS £1-69VIS siun Jajawmiing
(1°'0) (N (1o UnN (1o aN (1°0) N /3w sojjoudyd
ZI-GIFIS TI-6OP16 0T-69VI¢ 60-6OV 18 siun EEYENTITEN]
(- (N (1o (N (1'0) (IN (r-o) anN 3x/3w so|joudy ]
80-69b1G 0-GOFIS 90-69V1¢6 G0-GOPIS syjun Jojaweiag
(1'0) N (1°0) anN (1°0) anN (1-0) anN 3x/3w sojjoudy ]
Y0-GOFIS £0-GOFIS Z0-GOVIS T0-69¥1§ sjun FEFEI R

SOIFIONAIId

Kuvdwo) ujuijoayf pid1juioofff - aouajoy Jugdooudug

Joj

SLINSAYU IVOLLK'ITVNY

Eo.u_oaww_;_m_i ujejunoy Axooy m m




(1°0) an By/8w
GZ-69V1¢ s1un
(10 anN (ro UaN (1-0) aN “(1°0) anN 3x/3w
82-69¥16G LT-69%1S 02-60F1G G2-69FIG s1jun

Kuedwo) Bugupjay piojjwoolf] - ooudjog Jujaodupsuy]
Joj

SLINSAYU 1VOLLATVNYV

Eo.u_onamuo._>_m=< uejunop >v_o.o=

o

*pa}031ap JON = (N

safjouatq

FEYEXTACR ]

sojjoudyd

FEYRITTN K

(panupiuod) SOFIONIHILJ




(5°2) 4
(s'0) 41
0Z-69%16
(5°2) v
{s'0) A
91-6OVis
(5°2) 21
(¢:0) 01
ZI-6OFIS
(5°2) L'
(s°0) 0l
80-69F16
(5°2) L9
(s°0) 8l
0-G9b1 S

. Kiojeioqey mzm.é ulgjunogy Ayooy

(6°2) S
(5°0) £'s
8I-69¥1¢S
(5°2) €1
(s°0) 8L
VI-GIVIG
(5°2) g'g
(5°0) 1'8
01-69v1§
(s°2) 0°2
(5°0) ¥l
90-GIV1S
(5°2) B'6
(5°0) 6'8
Z0-G9VI1S

{6°2) S
(s°0) vy
LI-6OFPIS
(5'2) A
(s°0) 08
£I-69V18
(5°2) 06
(5°0) 2'9
60-69%18
(5-2) 9'4
(5°0) 82
S0-GOVIS
(5°2) ot
(s°0) 17
10-69p1¢

Kanduwio) Aujuijoy projjuroo]y] - aoudjoy Juyiaoujduy

SLINSIU "IVOLLATIVNY

/3w
By/3w

swun

3y/3w
Ay/8w

sijun
3s/3w
/8w

siun
dx/8w
Bx/3w

siun

/3w
By 8w

ST

*sosoyyuaJed up S| uo§1931a(|

pBa]
wnjwoy)

pea
wnjwoy)d

FEXEYTTATN

peary
wniuoay)
FEYEXTE A

puo]
wajwoany)

KESEITTRN

pea’y
wnjmosy)

Jajatieiey °

avia't ANV NNTNOU D




(5'7)
(s'0)

¥C-69bIS

|4
8°L

(¢°2) £
(5°0) £

LZ-69VIS

Aiojeioqe _mm.a ulejunop £yooy

(s°2) S
(S°0) 9°¢
9Z-69P1G
(5'2) 6°S
(5°0) LT
2T-GOViS

01

12-69VI§

J0§

Kauduio) Jujuijoyf Projjuicof] - oouvjog Sajiooudug

SLIINSAU TVILLATVHNY

siun

*sasayjuaded uj sjjuyj uofddlaq

peory
uinjuoayy

Jajouivan g

peo|
umjuwoay)n

Jajautedu

puan
o)

Jd9joweag,|

(Cluod) avi'l ANV WAINOULD




(0°2)
(o't)
(0'1)
(0°1)
(s°0)

ZI-69PIG

{0°2)
0°1)
0°1)
(0'1)
(5°0)

80-69¥IS

nz)
1)
(o1
(0°1)
(5°0)

v0-69v1S

Aiojesoqe) je

aN
(N
(N
UnN
(N

(IN
(N
an
(N
anN

(N
(N
(N
(N
(N

(N
UN
N
(N
(N

(0°2)
(o°1)
(0°1)
(0°1)
(5:0)

{i)4]
(o°1)
(18]
(0°1)
(s°0)

11-69bIS

{0°2)
{01
(o n
(o'1)
(5°0)

LO-G9OPIS

(0°2)
1)
(1
01
(s'0)

£0-6971S

m&.& ujejunoy Ayo0y

UN
aN
aN
anN
(IN

aN
(N
an
aN
N

(N
UN
(N
dN
N

UN
(N
N
UN
(N

(0°2)
(o'n)
(0°1)
(0°D)
(5°0)

VI-GOPIS

{0°2)
{0'1)
(o°1)
1)
(s°0)

0I-GI¥IS

(0'2)
(0°1)
(0°1)
(o'1)
(¢0)

00-GOPIG

(0°2)
(0°1)
wn
(0'1)
(s'0)

¢0-69V16

11

(N
aN
aN
(N
(N

(N
dN
UN
an
(N

anN
(N
(N
N
(N

(N
aN
(N
aN
N

*sosayjuadnd u) s11w] wojIDaAQY

(0°2)
(1)
(0°1)
(0°1)
(s°0)

€I-69v18

{0°2)
(0°1)
(0*1)
(o
(s°0)

60-69VIS

(0°2)
(0°1)
(o)
(o'1)
(¢ 0)

S50-69v1S

(0°2)
(o'1)
(0'1)
(0'1)
(s°0)

10-69FTS

aN
anN
dN
aN
£t

aN
an
aN
anN
aN

aN
anN
anN
an
UN

Kuudwo) dnjuyjoy) pioijwoofg ~ sauafog Jupadauiduy

10]

SLINSHU “IVOLLATTVNY

By/8n
B/8n
By/3n
By/3n
Byy8n

sijon

B/
Ay/38n
D/ 3n
/30
/8

sian

Ay/8n
By 3n
380
Ay/3n
By/an

sun

B/3n
By an
B/ 3n
Ay 3n
B/8n

STy

*p210219p 10N = UN

d » o ‘saud|hY
w ‘audjly
auanjoy,
suazuayiyyy
JUIZUDYY

d » o ‘soudjhy
w ‘oudgly
auonjoy,
auazua iy
JUIZUIYY

FEYEIOL KGR

d ® 0 *soudjly
ur *oudjhy
auodnjoy,
andzuaqQ i1y
Quazuagy

Jojotnuaig

d » o ‘soudjAy
w ‘audihy
auan(oy,
audzuaqi iy
JuozZuagy

Jajduteleg

aid/oo - SOILVNOUV A'ILLVIOA




(4!

*919jdwodut sasL[Buy, *sasayuaded uj sy uofIvAIaQg *pP910219p 10N = (N

(0°2) anN By/3n d » o ‘sousjhy

(0'1) aN A/an w “QUIJAX

{0'1) aN 3%/3n auanjog,

(0°1) danN ax/38n auazuaqiiyty

(s'0) anN 3%/3n auazua(

62-69F18 sijun Pyuitang

(0'2) aN (0°2) aN (0°2) UN (0°2) an A/ d x o *saudjhy
t) UN (0°1) UN {o°1) (N (0°1) UN By 3n w ‘Quajhy
(') an (0°1) N 60 an (0°1) dN B/8n auaufog,
(0°1) anN (0°1) UN (0°1) anN (o'1) (N 33/3n suazuaqAyly
(s°0) anN (s 0) an (5°0) an (s 0) an A/ Bn dudzuag
87-69VI¢ LZ-GOVTS 92-69¥TS SZ-69V1s sjiun Jjouining
(0'2) UM (0°2) UN (s2) aN (0°t) anN Bs/3n d » o ‘saudjhy
o'n (N (0'1) (N (52) (N . (M} (N My dn w ‘auajky
(0'1) UnN (0°2) UanN (0°1) aN (o'n) aN 3y/3n audnjoy,
(0°1) UnN (0°1) UN (0'v) an (1)) aN dy/3n audzuoqihigy
(1M )] N (01 anN (0°1) anN (s:0) aN a4/ 8n auazuag
¥YZ-6Ov16 £2-69¥1¢ 75-69%1S TZ-6O%1 s1un EFETEITEXTN
v) aN (0°2) (N (0°¢) aN (0°2) 12 3x%/3n d x o ‘souaikyx
(02} (N (0°y) UN (0°¢g) (N (0°1) Y Mis8n w ‘ausfhx
(1 anN (01 N (0°'1) UN (0'1) aN B/3n auanyo,
(0°1) (N (0'1) (N (1) (N (1) aN /3 auazuaqi Ay
(s°'n) (N (s (N (s'0) N (s'0) anN M/an auazuog]
0Z-69%i¢ GI-69V1S 81-69b1¢ LT-GOVIS siun Jajouinieg

1d/239 - SOLLVRNOUV AILLVIOA

(ponupuo))
Auvduwrod Bujuyjdy pidjjwool] - sduadjog Jujzdoujduy

30}

SLINASAYU "TVOLLA'TVNY

fiojeioqe] feaglleuy wiejunop £yooy m m




ANALYTICAL RESULTS
for

Engineering Science - Bloomfield Refining Company

PERCENT MOISTURE

Rocky Mountain Analy% Laboratory

Sample Number Percent Moisture Sample Number Percent Moisture
51469-01 4% 51469-16 4% f\
51469-02 5% | 51469-17 9% |
51469-03 4% 51469-18 10%
51469-04 3% 51469-19 10%
51469-05 3% 51469-20 8%
51469-06 3% 51469-21 6%
51469-07 6% 51469-22 6% i
51469-08 4% 51469-23 8%
51469-09 23% 51469-24 3%
‘ 51468-10 14% 51469-25 5%
m 51468-11 18% 51469-26 7%
51469-12 13% 51469-27 5% '
51469-13 22% 51469-28 4%
51469-14 14% 51469-29 4%
51469-15 28%

0 :
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Rocky Mountain Analytical Laboratory

M. 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:

0 Metals, acid digestion followed by analysis by ICP supported by graphite
furnace AA,

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

o} Semivolatile (base/neutral and acid) organies, 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 adepted for the anslysis 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 in order to avoid a confliet with a proposed rule in the October 1,
1984 Federal Register. However, even this document (as discussed by an RMAL review
for AP! in December, 1984) lacked many important details that are critical to the

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

w Total Metals

Metals were determined using inductively coupled plasma-atomic emission
spectroscopy (ICP). Prior-to analysis, the samples were prepared using Method 3030.
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 ‘w‘

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 liguid-liguid extraction with hexacdecane followed by direct
injection of an aliquot of the exiract 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 Organies

Semivolatile organics were determined by capillary column GC/MS using SW-846
w 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 basie fractions. The basie fraction was then cleaned up using Method 3570 to
generate aliphatic and aromatic fractions. GC/MS analyses were then performed on the
acidie and aromatic fractions.

Identification and guantitation 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 estzblish instrument response
using multiple internal standards,

18




‘Rocky Mountain Analytical Laboratery

) 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.L.D.).

external standards.

Identification and quantitation were determined using internal and

Phenolies

Phenolies were determinad colorimetrically using SW-846 Method 9063.




Rocky Mountain Analytical Laboratory

m V. BIBLICGRAPHY
A. Documents Pertaining to Appendix VIII Constituents

| 1) January, 1934 letter form Myles Morse pertaining to delisting petitions as well as land
i treatment demonstrations, including sampling procedures and cata requirements.

2) March, 1984 letter to delisting petitioners from Barbara Bush revising target
parameters.
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3) September, 1984 letter to Petitioners from Barbara Bush distributing Refinery
Handbook. )

6) November, 1984 letter from Eileen Claussen to all delisting petitioners describing
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3) "Comments on the '"Handbook for the Analysis of Petroleum Refinery Residuals and
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Monitoring Well Details
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MANITCRING WELLS M| THRU Mu-(

Six  monitoring wells were drilled by Zarl and Sons Inc.
of Cedar Crest, Nouw Mexico at the Flasteau refinery located a3+
dloomfield, New Mexico. The wells are numbared in accordance

with the numbering system wusad 3t the rafinary such that the
northwestern=-most well is P=1. The wells are loczted on Plste
1. The order of drilling and tha2 drilling dates 3are shown in
Table 1.

Table 1. Monitoring walls at Plsteau’s 2loomfield refinery
shoun in order drilled with drilling dates and
spproximate yield: and gepth at which wzter was
first encountered,

DEPTH
ORILLING SRILLING TC WATER  YIELD

WELL  3EGAN FINISHED (f1) (3pm)

5 275734 2/6/34 42 3

6 2/7136 217784 dry

2 217734 2/8/84 22 I-4

1 2/5134 273734 18 1

3 2/8/34 ‘ 2797284 35 <4

4 279134 2157134 24 2

W A - = W e WO W - D G - — - —— - " - - - G . -

The wells were drilled uwith @an Ingersol=-Rand TH-60 rig
with casing hammer using air rotary methods and a doun-the-hole
air hammer. No drilling mud was used in the drilling process.
The hole uwas drilled to the cobtble ted 2t which point six—inch
black steel casing was set. As drilling continued through the
cobble Led, the <casing uas driven simultaneously. Some water
was raguired while drilling through the cobtle bad, but the
¢rillers wused as little water 3s possible. The drilling wster
was obtained from the San Juan River. The drill %its were
s#s3s5hed tbtetween holes with methanol or aceton2. Upgradient
wells were drilled first +to wminimize contamination from one
well +to the next. That is, the wells were crillac in tha orfder
of exzected incresse in contaminated ground uwater,

Srilling stoogped when certain determination of tha
Nacimiento Formation w3ss obtained from the drill cuttings. The
noles were dovelooed with air. Orill samples wzere collectod
every fiva (5) feet and described 2t the site. Casing lengths
wera ma23asurac to the naarest tenth (i0th) of fcct before they
went down the nolea. The first casing section of sporoximataly
27 feat was slotted every four inches with 3an oxy~-3acetylena
torch. 4 slit cut with the torch in tha top of tha set casing
sarvas as a measuring point for water levels.

Water levels were taken on “ebruary 9, 1534 in 311 holase.
Thosa date zre cresented in Table 2. Waell 4 was dry.




w Hydrocarbtons were encounta2red during <drilling in heole 4, tha
last hole drilled, 3s svidenced by smell, o0il slicks in water
comin3g wue thae hola and 3ppearanca and smell of the 4rill
cuttinss.

Tampecrary caps were placed on 3ll wells. A4t the time of

this writing opermanent locked «caps hRave bLeer placed on all
monitoring vells.

Table 2. Depth to water and total well depth in Plateau mon-
itoring walls on February 9, 1534,

WELL  TIME TCTAL CEPTH JEPTH TO WATER
(1) (ft)
5 1:00 51.61 42.67
6 1:3C £G.63 dry
2 3:43 25.50 194791
1 4:10 24465 164556
3 4233 39.2 34.05%
4 4:50 32.5 24,94

A - B - s . P R . D W S D WD UL Gy G R WP R NP ML WD WP Wm WP W WA S

On fFetruary 14 and 15, 1634  water levels were again
measurad in the new monitoring wells and in the neutron=probe
hales (NP) noles along the northern evaporation pond. Thase
data are prasented in Tabla 3.

Table 3. HWater-lavel datas in nautron-probe holes and mon-
itoring wells.

\
WELL 0ATZ JEPTH TG WATER
- (ft)
3 2=146-284 43.73
3 2-14-84% 34,26
- 2 2=-15-84 19.92
1 2=15-34 17.01
\ 4 2=15-84 26.97
- NP=-2 z=13-34 23.51»
NE=T 2=15-34 2ha44
NE=4 2-13-84 $3.71
' N?=3 2-15-24 23.17
No=3 2-15-84 22.0%
‘ NP-2 2-15-54 X1.0C»
‘ NP=4 2-15-84 39.04 -
NP=9 2=15=24 22.72
* Ko temperature probe tuba. All oth=er NP hcles have tubes
alon; their <tots lensth., Water levels were maasured with the

temperatura probe tubas in the holes.




'

The four douwn=gradient wells (P=1,0-2,P=3,P-4)  were
samplad on tha afternocan aof February 15, 1984. Sampolas ware
collected wuwith 3 Stailer. Fareated attempts to pump the wells
with twe different opumegs failed bacause of sand~lock. The
wells in unich the worst guality water was suscected ware
samoled 1last in order 49 minimize cantamination of samples by
the ©bailer in the event th2 bailer cleaning was ineffective.
The samcling order was +therefore P=2, P=2, P=%, P=b. The
oailer was thoroughly washed with methanol between samples.
The samples wara collectsd according to instructions supplied
by each of two labss, Hauser Labs of 3oulder, Zolorado, snd
Controls for cnvircnmental Pollution of Santa Fe, New Mexizo.
fach 1lat was sant & complete sample from each w2ll. The
samples were shipped via UPS %o the labs and apcroved chain of
custedy proceduraes wer2 followed.

Lithologic 1logs for each of tha monitoring wells drillad
by Sarl and Sons, Inc. are given heresfter.
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RehARBRER

WELL NUMSER:
caTe:
LOCATION:

CEPTH
IN FEERT

G=5

~n
n
U
[AY]
wi

mul -\
1

8 Fabruary 1984
29.11.27.24221

CESCRIPTICN

Light brouwn clayey sands coarsa, coorly sortad,
quartzose and slightly calcareous

Yellowish gray Sandy cebtbles and cobbles, poorly
sortads roundea to subrounded

Yellowish gray pebbly sand, vary coarsa.
poorly sorted, feldspathic and noncalcarasus

Jdark gray pebbly and sanrdy cobdles, some A
quartz pebbles, most are volcanics, szubroundad
coboles and pebdles, some clay, a little

water at about i3 faeet

Gray-gresn clayey sand beczoming light yellow
clayey sanastone and sandy claystone




3 s
WZLL NUM3ER: 2
DaTs: ? February 1924
m LOCATION: 29.11.27.24321
_ DECTH DESCRIPTION
I IN FEST
_ =5 Light yellow brouwn silty sandy clay, very
I cszlcareous
5=40 Light yvellow brown clayey sand, subrounded
1o subangular, moderately to poorly sorted.,
very calcareous
1C-i¢ Light brouwun pebbly sand, clayeys, very calcareouss,
a cabbles 2t 153 feet
15-2C Gray sanagy pebbles, poorly sorted coarse
quartzose sands, pebbles are dark gray
and volcanic
20=25 Dark g¢ray cobbles, some quartz pebbles, mos+tly
velcanic, some sand
25-24 Yellow gray clayey sandston2 and sandy claystone

. i
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WELL NUM3ER: 3

TATE: & February 1934
LACATICN: 29.11.27.24442
CEPTH DCESCRIPTION
IN FEET
-5 Yallow brown sandy silt and clay, very calcaraous

quartzose

5=19 yellow brown sand, calcareous, silty and clayey,
quartzose
1C=15 Yellow brouwn sands silty and clayeys

fine~grained,
vary calcareous, quartzose

15-¢7 Lizht broun clay, sandy, vaery czlcareous,
becoming pebbly with depth

27=35 Gray yellow brouwn cobbly sand, ccarse, poorly
sorted, silty and clayey, volcanic gebbles
sm3l)l amount of water at about 35 feet

I3=40 Gray coboles, pebbly ana sandy, coarse sands,
yellow gray clayey sandstone at about 40 feet

ES R EEREERRER
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WELL NUMBER: &

DATE: 9 February 1984

LOCATION: 29.11.27.23%44

DEPTH DESCRIPTICN

IN FEEST
C-3 Yellouw gray=brown sandy silt and clay, calczaraous
5-13 Yellow brown silty sandy clay and clayay silt,

very slightly calcaraous

-t
<

P

=15 Reddish yellow-brown ¢layey sandy silt, silty
clay, fine=-grained quartzoss sand, noncalcaraous

15-19 Light brown coarse sand with clay and pabbles.,
calzcarecus

16-25 Gray cebbly sand,s, very coarse, poorly sorted.,
som2 clay and silt, subrounded to subangular.,
quartzoses, pebbles rounded, slightly calcaraocus

25-30C or3y cobbles and pebbles, subroundad to5 rounded,

volcanics at about 25 faets, hydrocarbon smell
and color

18-32 Gray cobbly sand, with hydrocarbon smell and
tolor, ccarse grained, sand is aquartzose
and feldspathic, subtrounded and subangular guartz
grains are ciear

,_32 Yellow gray clayey sandstoane




mw-S
WELL NUMBER: 5

0ATE: 4 February 1934
LOCATION: 29.11.26.31112
JEOTH DESCRIPTION
IN FEET
c=S Pale yellow brown clay, silty, some sand,
calcareous
5=1¢€ Pale yellow browun clayey sand 3nd cuartzose

silt, poorly sorted, calcaraous

16-15 Yellow brown s3nd, subrounded quartzose sand
sligh*ly calczareous

15-273 Yellow brown sand, clayey, moderately coarse
grained, very slishtly calcareous

20=2% Yellow brown sand, clayey, silty, fine to meqium
grained, moderately sartad, noncalcareous

25=35 Yallouw brown sand, silty and slightly clavay.,
fine~to-medium grained, well sortad, subangular,
noncalcsragus, becoming more clayey with depth

Yellow brown pebbly and cabbly sands clzyeyr
calcareous

37-«? Oark gray sandy and clayey cobblas and pebblasey
water at 42 feat

Bl ES

47-59 Dark gray cobtles with greenishvclay

SC-cS4 Green-gray cebbly clay

_,f_j'l EHLEL R
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WELL NUMSER: 6
CATE: 7 February 1984
LOCATION: 271142742144 or 42233
DZPTH JESCRIPTION
IN FZET
=15 Pale yellow brown s2nd, clayey and silty.,

sutangular, poorly sortad, guartzose, very
calcarecuss bacoming more clayey with depth

15=2C Pale yellow brown silt, sandy and clzyey, sil*
is cosrse, sand is very fine, moderate sorting,
quartzose and calcaresus

eC=25 €als yellecw sand, slightly clayey, subroundesd,
w2ll sorted, quartzose, noncalcaraous

25=35 Pale yellow sand, coarse %o medium grainad,
quartzosesr noncalcaraous

25-41 Pale yellow sand, clayey, fin2 3rained, silty,
quartzose, slightly calcaraous

41=49 sray=-black cobbles and pebbles, volcanic

Gray~-green clayey sandstone and sandy clsystone

'R REBELEAEESEENEEEE=
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TABLE 3.1

WELL LOG FOR MONITORING WELL NUMBER 7

Drilling Date: February 25

Depth
in Feet

Description

0-1

1-5

5-10
10-15
15-20
20-25
25-30

30-35

35-40
40-45
45-50
50-65

Elevation of
Total Depth

Description
section for
stainless st
to the top o
feet below g

DTGS5.TT.26

Gravel fil)

Brown sandy silt and clay with small gravels

Brown sandy silt and clay, more firm and sticky

Lighter brown sandy silt and sticky clay

Lighter brown sandy silt and clay, larger cobbles and pebbles
Sand with cobbles and pebbles

Sand

Greenish clay with pebbles, top of Nacimiento estimated at 32
feet

Greenish clay, few pebbles
Green to gray clay, smooth drilling
Green to gray clay, smooth drilling

Sticky gray to green clay

Top of Pipe: 5524.09 feet
of Casing: 62.11 feet

of Casing: Bottom of casing has a 2 foot stainless steel blank

a silt trap, followed by a 10 foot section of 6" 1.D.
eel screen, in turn followed by 6" I.D. schedule 40 PVC casing
f pipe. Sand was added to 45 feet below grade, bentonite to 41
rade, and grout to the surface.




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 stainless steel blank
section for a silt trap, followed by 20 feet of 6" 1.D. stainless steel
screen, followed by 6" I.D. schedule 40 PVC to the surface. The screened
cection 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.

3-4

DTG5.TT.26
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TABLE 3.3

WELL LOG FOR MONITORING WELL NUMBER 9

Drilling Date: March 3, 1986

Depth

in Feet Description

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 silt trap followed by 20 feet of 6" I[.D. stainless steel
screen, followed by 6" 1.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
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3 th STAINLESS STEEL PIPE
Q \8/12 SAND
5 |,° °
0 4 STAINLESS STEEL

o CENTRALIZER

g
3/ PEA GRAVEL

"TZ‘ <. 7‘/\78/':‘

ANV

Tzl

o

T~ 4" STAINLESS STEEL SCREEN
¢05° SLOT)

LT
[

, A" STAINLESS STEFL
16 o| 7 CENTRALIZER

\ * STAINLESS STEEL PIPE
" WITII CAP

[__ b TOTAL DEPTH OF WELL CASING
21 |12 ——t TOTAL DEPTH [F BOREHOLE

MONITOR WELL MW-{|



LOCATION DAP:

R V. VLR V2

LOCATION DESCRIPYION:
Nepth Visual %
Slelelelelalale
5
_)C)() sleole|ain
10
siejolni- -
e ; ol-|- o
15
20 fefefel-f-1-1.1.
25
an
35
A0
AN
Y

LITHOLOGIC LOG
Page _ | of _ |

SITE 10: BRC " LOCATION 1D MW 11
STTE COORDINATES (fL.):

N 3

GROUND ELEVATION (ft. MS1):

STATE: NEW MEXICO COUNTY: SAN_JUAN

ORILLING METHOD: AIR_CASING DRIVER_ROTARY
DRILLING CONTR.: BEELMAN

LS v

- DATE STARTED: 7-31-87 DAIE COMPLETED: 7-31-87
FIELD REP.: KASZUBA/STLKE

COMMENTS: STEAM CLEANCO RIG AND ALL T00LS PRIOR 10 DRILLING.

Drilling Time
Scale:

Sample Type
and Interval Lithologic fescription

0- 5° 0- 5 SAND, mnd yelsh hen (10YR5/4), fine
to med. gr. sand w/minor ers qr. sand
and pehhle gravel {up to 17). tincon-
satidated, moderately well sorted,
subrounided, no odor,

5-10° 510’ GRAVELLY SAND, olive qray (%YA/1),
finn to med. gr. sand w/minor crs gr.
sant uneonsnlidated, mod. well sorted,
subrounded, grave] clasts (%7 1o 27)
subroundrd.  Moderate deqradation

adnr,

10-12%’ 10 120y SANDY_CLAY. . olive gray ("YR/2),
finn Lo med. qr. sand in clay matrix
no odnr.

12%-15° 12%-15° SANDY_CLAY, as ahove,
15-21° 15 -2 SARDY CLAY, yeleh gray (5Y7/2), (ine

gr. sand in nlay malrix, elay chips up
10 1" frem moderately consalidated
clay (nr wealhered shale).

NOIF - Saluration from ~7-8" to ~12%’'




~10° STEEL PIPE WITH
LOCKING CAP

4" STAINLESS STEEL PIPE
WITH LOCKING CAP

CONCRETE
4°X4’ CINCRETE PAD
o I Y
BENENCN SN B QNN NG
NN )
, MW R4° STAINLESS STEEL PIPE
23 S

3 b BENTONITE PLUG
\QB/la.SAND
4* STAINLESS STEEL
o CENTRALIZER

y
o TS~3/8" PEA GRAVEL

LT

i

4" STAINLESS STEEL
SCREEN ¢03" sLOT
WITH CAP

¢

LU

‘ 4" STAINLESS STEEL
b CEMTRALIZER

It
11111

4’ - EPTI
1 l_;”_-_‘f‘ TOTAL. DEPTH OF WELL CASING

B VAR A o -—TOTAL DEPTH NF BORENOLE

MONITOR WELL MW-12




LITHOLOGIC LOG
Page | of 1

LOCATION DA

SITE 1D: BRC LOCATION 10: MW-12
SITE COORDINATES (ft.):

N £

GROUND ELEVATION (fL. MSL):

STATE: NEW MEXICO COUNTY: SAN JUAN

ORTLLING METHOD: AIR_CASING DRIVER ROTARY
DRILLING CONTR.: BLLMAN OBROIIIERS

. DATE STARTED: 8-1-87 PATL COMPLETED: 8-1-8]
M 1A amms__ TR FIELD REP.: KASZUBA

o COMMENTS: SATURATED FROM -5°--12°. 1D-12".
STEAM-CLUANED ALL TOOLS PRIOR TG DRILLING,

[OCATION DrSCRIFTION:

Drilling Time| Sample Type
Nepth Visual % Scale: and Interval Lithnlogic Drscription
. T ok
slele o alejeie
5 0- 5 0- 5°  SAND, mnd yellowish brwn (1DYRS/4), fine-to
mad-grained sand, unconsolidated, well-
L sarted, subroundnd. No HC odor. Saturaterd @
0I0] e [o]e|e]e]e ~5°.
olofe]- 5-9° 5- 9 SAND. as above. Saturated, Gravelly sand
1n @ a9’ Subrounded qravel, 2 dia.
9-10° -10°  SANDY CLAY. dusky ynllew (S5YR/4), Tine-{o
mod-gr <and in clay matrix.  No NC ndor,
Saturated.
10-15° 10-15"  SANDY _CLAY, as above. Minor chips of clay
1n N {shale}, ~10%.  Saturated Lo -12°,
ofsle 15-16° J5-16°  SANDY _CLAY, as above. Clay chips up tn §°
{moderately consnlidated nlay or wealhered
i shale). Contains 210% gypsum.  Ne HC odor,
‘ 16-17° 16 37" CLAYLY SAND, dusky yellow (SYR/4), <and is
00T fine grained, well-sorted, Ha
' 0e odor,
25
30
RK ‘
A0
AR




e e o Py 1 A AT TN P e [V

4" X 2’ STAINLESS STEEL
LOCKING CAP

— 8 X_4 __ CEMENT FILLED
STEEL GUARD PIPE :

L | —2_ x__3'_ CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5% i
A~ BENTONITE '

L~__ 4" x_285_ pvc PIPE

4" x _5' _ STAINLESS STEEL

]
/ PIPE
]

L BENTONITE PLUG

22.0' /

250’
28.83° T~ TOP OF SCREEN
34.74° A 4 STATIC WATER LEVEL
o T AL x_15'_ STAINLESS STEEL
N, SCREEN (20 _ sLom)
12720 sanp
44.6° 1~ BOTTOM OF SCREEN

L~ 4" _x S5' STAINLESS STEEL PIPE

49.68’

i
E e
f

| TOTAL DEPTH DOF WELL

TOTAL DEPTH OF BOREHILE

FIGURE B-7

COMPLETION DIAGRAM
PIEZOMETER P-4

(mw-13)




FIGURE B-14

et % e -

LITHOLOGIC LOG (S0iL)
PIEZOMETER P-4 Page _1_of _1_
SITE 1D; __BRC LOCATION 1D: P-4 (Wd-13)
I S1TE COORDINATES (ft.):
L} E
GROUND ELEVATION (ft. MSL): _ 5538.42
STATE: _New Mexico CORNTY: _Sen Jusn
DRILLING METHOD: _ Casing Driver
DRILLING CONTR.: _ Beeman Brothers
DATE STARVED: 2 September 1988 DATE COMPLETED: 3 September 1988
FIELD REP.: M.S. Dubyk
. COMMENTS: _Static on September 9, 1988: 37.91’ from T0OC.
174 174 174 174 S T R
u LOCATION DESCRIPTION:
. Drilling Time | Somple Type
Depth visuat X Lith Scale: and Interval Lithologlc Description
m == ":'__r V/ / 07-27* sily and Clay - Moderate brown (5 YR 4/4) to light
= AU AH brown (5 YR 5/6).
— ’//////
== —EFEUMAUAH
M|

5 == - V/T//C/p
=11 =i ')/'////,
— 3 -——--///r/ /r

SEE = o /1///,
EEE FFERMY N

o SEESESEEEON
SEEESR :____A///// '

== gueile

J —':::.———’/ % //
SEEER =S V//4“

: EEEEEEET /////
EE :::—-——»’;////
EEEEEEERNS) ////

) o Py e s ot et /////y
] ceEEEEEETRlgh gl gl
o 20 B3=353- /’/"‘,/",J/'4
SEEEEEESS|fgrfgl

. SEEEEEER "//’/L

: ::::E.‘::::’:/Q;/C’
‘ EEREEEE=naigntgl

s Ea=d=a=a T oMM 1233
S S . - ::}’K /K/r 27'-30¢ Sand - Very pale or (5 YR 8/2) fine to coarse
73 7t e 0 9 B 8 o PR Y greined, angular to subangular predominantly quartz.

30 B i g 30740 Gravel and Sand - Light gray (¥7). Sand Is mediun
s ogzz:g: M )"-:'f to coarse grained, subrounded to rounded. Gravel is

[N ] -8
T Tl ooooo»'f,-.;,n.f-,‘,'y subengular to rounded, up to 3% diameter,
|- joloolojo o;\'-c-'r.. )

35 [-{-lolololojolopl e a7~
T-[-loldlooloblof:,'ats e
i-1-jejojoploio -_'.“Q_y.i-.

Tl ololololololoprbene e
‘|- jolopOO Mg
J-[-bbbbloblo Neas. .

&0 =11 slobloloblo 1415 417-43’ Clay - Pale olive (10 Y 6/2), plastic.
FEEEEEEEER 437-45' gravel and Sand - As sbove.
‘I-I-lobblobl

LH ;;;22‘32222 1420 45'-51° Sand ; Maclalento Formatlon -1ight bluish grey
FEEEE =X {587/1) Fine grained, silty.

so EEEEEECEEE
R — 1455

1.0, 5t




4" _ X 2’ STAINLESS STEEL
LOCKING CAP

8" x_4 __ CEMENT FILLED
STEEL GUARD FIPE

] —3_ x_3' CONCRETE SLAB

NEAT CEMENT SLURRY WITH S%
A~ BENTONITE

L~ 4" x 13’ pvc PIPE

-~
/- 4° x_5' _ STAINLESS STEEL
PIPE
- BENTONITE PLUG |
135 s |
16.5° |
88" - TOP OF SCREEN
25.54° v STATIC WATER LEVEL
L__"_ x_15°  STAINLESS STEEL ‘
§ SCREEN ¢ 29_ siom
12720 SAND
34.4° . BOTTOM DF SCREEN
— 4" X 5' STAINLESS STEEL PIPE |
10720 SAND
396" TOTAL DEPTH OF VELL |
41.0'

TOTAL DEPTH OF BOREHOLE

FIGURE B-1 ’

COMPLETION DIAGRAM
RECOVERY VELL RvV-1




FIGURE B-8
LITHOLOGIC LOG (SOIL)

RECOVERY WELL RW-1

LOCATION MAP; 0%~
SITE 1D: __BRC LOCATION 1D: fuU-1
SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL): 5525.92
STATE: _New Mexico COUKTY: _San Juan

DRILLING METHOD: _ Casing Driver
DRILLING CONTR.: __Beeman Brothers

DATE STARTED: 30 August 1988 DATE COMPLETED: 31 August 1988
FIELD REP.: _M.S. Dubyk

COMMENTS: _Static_on September 2, 1988: 26.45 from TOC,

1/4

LOCATION DESCRIPTION:

Drilling Time | Sample Type
Depth visual X Lith Scale: and Interval Lithologlc Description
e e oy o P o o e : 07-18” silt and Sand - Dark yellowish brown (10 YR 4/2) to
T e e e e e o D grayish brown (5 YR 3/2). MNinor to strong hydrocarbon
:___________.. odor.
WO res2
' 1o EEEEEREELE 1646
s EEEEEEEEE 1710
slefetlsls '0000:
20 [ HoEIIS 1720 187-34¢ Sand and Gravel - Medium dark gray (N4). Sand is
T olblolere medium to very coarse grained, subangular to subrounded.
T Glolelal Gravel is subrounded to well rounded, to 2% diameter.
- 1-1<1-1- folololal. Strong hydrocarbon odor,
“I=J-l-1-]-|olojolofq:
25__..__0000,. 1725
cdole e}l 'OQQOL'
. T T T klolclsls
3 slefjele]-1-0llo}O]:"
“l1el-1-]- - lololo]ok
30 A el le! 1730
. e)e R =-310-2[-1p¥
o e
(R EREEER KN K] oooo-'
35 EEEEEEEEEE 1738 347-41¢ Shale - Nacimiento Formation - Dusky yellow (5 YR
“ 35 o 6/4) to Uight olive gray (5 Y 6/1) shale.
w0 EEEESECIERA T, 7ss
M T.D. 41/
| -
Ly
al




A" x 2 STAINLESS STEEL
LOCKING CAP

8" x_4  CEMENT FILLED
STEEL GUARD PIPE

3 x_3'__ CONCRETE SLAB

NEAT CEMENT SLURRY VITH 5%
A~ BENTONITE

L~ 4 x_20 pvc PIPE

_ BENTONITE PLUG

e o4~ TOP OF SCREEN
2498’ v — I STATIC WATER LEVEL
-
gy S o HER '
— [T AL x_15' STAINLESS STEEL
= SCREEN ¢.20_ siLom
= [N ez20  sann
373 — ol -BOTTOM DF SCREEN
e & x s opve piee
4245 [ -] TOTAL DEPTH DF WELL
2o [ '

TOTAL DEPTH OF BOREHOLE

FIGURE B-4

COMPLETION DIAGRAM
PIEZOMETER P-1
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FIGURE B-11

LITHOLOGIC LOG (SOIL)
PIEZOMETER P-1 Page 1 of _1_
LOCATION MAP: 7.2~
, SITE ID; _ BRC LOCATION 1D: p-1
J}// SITE COORDINATES (f€.):
] E
GROUND ELEVATION (ft. MSL): _ 5524.62
STATE: _Mew Mexico COUNTY: n_Jjusn
DRILLING METHOD: _ Casing Driver -
DRILLING CONTR,; _ Beeman Brothers
DATE STARTED: 30 August 1988 DATE COMPLETED: 3O August 1988
FIELD REP.: V.S, Dubyk
COMKENTS: _This well replaced by P-1a on Auqust 31, 1988,
WA WA WA VA S T R
LOCATION DESCRIPTIOM:
brilling Time | Sample Type
Depth Visual ¥ Lith Scale: and Interval Lithologic Description
EE eV 0°-20* §ilt and Clay - Dark yellowish brown (10 YR 4/2) to
SSn — /////:/ grayish brown (5 YR 3/2). Weak hydrocarbon odor.
YUV AN
SaSEERSBRRALY
5 ::___\_______/Af‘,/// 1135
25 A AU
EER--REEE--TMA N
== -..._-—--—-"://’:/D/
=g =l e o it el e et ik 72 %
S -r—-"'——-///////
10 EE—1— __//4/// 1140
== = 1
5= I
oy o o o o o ///:/
S s e § 2P P 4%
15 ::-:::____)//‘;// 1145
e
EEFEEE ———;//’/:/
EEEFEEEEEEIAY
20 - : ::;; o;O Y Ty 1200 207-34.5' Sand and Gravel - Bark gray (N3) to grayish
'. - Slols o;’.-. black (¥2). Sand is fine to very coarse grained,
: . : - :o o»ooo‘.". subangular to rounded., Gravel is subangular to well
<jeitio K2 rounded, to 2% dismeter. Very strong to intense
o[efefefelO]OlO]OJOLN.
hydrocarbon odor.
25 it 1010001049 1205
I T 1s lo[olo[olol;
efefofoleln|olOlOD]
e Yele o Jo |O]O1010]0]
elt lo v e IOIOIOKOIO
elafolele|OROO]O
30.-o-t00000. 1210
«{+]<1+{-lclojololo};
111+ |- [olojojolok
elefelelo i oooo;
sfefele 101000
35 1220
s]el- e} JOlOIOO0 36.5/-42.0¢ Shale - Macimlento Formatlon - Dusky yellow
EEEEEEEEEE (5 Y 6/4) to olive gray (5 Y 3/2) shale.
R e
A0 EEE 1
EEEEEEEEEE 1225
S e o = i B e 1240
45 ,
50
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4° X 2’ STAINLESS STEEL
LOCKING CAP

8 X _4__ CEMENT FILLED
STEEL GUARD PIPE

3 x__ 3" CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%
A~ BENTONITE

//__41_ x_10 _pvc pipE

/_4'_ X_5' _ STAINLESS STEEL
PIPE

| BENTONITE PLUG
1.0’ s

w U

1~ ToP OF SCREEN

165"
| 2292 v STATIC WATER LEVEL
=47 x_15° STAIMLESS STEEL
X SCREEN 20 sLom
AN__8712  sanp
g2’ 1 ~BOTTOM OF SCREEN
L~ 4 X 5' STAINLESS STEEL PIPE
i1—10/20 SAND
3737 |_TOTAL DEPTH DF WELL
42

TOTAL DEPTH OF BOREHOLE

FIGURE B-2
COMPLETION DIAGRAM
RECOVERY WELL RVW-2

EERERERE




a FIGURE B-9
LITHOLOGIC LOG (SOiL)
RECOVERY WELL RW-2 Page _1_of _1_
LOCATION MAP: 2>
: SITE 1D: _ BRC LOCATION 10: RW-2
u 3 : SITE COORDINATES (ft.):
L] E
GROUND ELEVATION (ft. WSL): _ 552348
STATE: _New Mexjco COUNTY: _San_Juan
DRILLING METHOO: _ Casing Driver
DRILLING CONTR.: _ Beeman Brothers
DATE STARTED: 29 August 1988 DATE COMPLETED: 29 August 1988
— FLELD REP.: _W.S. Dubyk
e COMMENTS: _Static on September 2, 1988: 23.42 from Y0C,
| -
Ul e w6 b thos___ v e
l& LOCATION DESCRIPTION:
prilting Time | Sample Type
Depth Visual X Lith Scale: snd Interval Lithologic Description
:::3-::1: ~1 /[”/ ! 0'-10' Silt and Clay - Medium dark gray (N4) to brownish
e o e o 4/4/// gray (5 YR 4/1). Slightly effervescent in WCl. Faint
::::______:/’,j///, hydrocarbon odor.
5 o P v g i N
s EEEE ’C:/;j/ 0948
== ==t~ ] ¢
5 ) o S g e //CV/;’
SECEEERFEERA O
il ol ik okl S GV 9 0
i bl ] =] 2 A oy iy M
10 FEEECEEEEEALA AL 053 10°-15¢ Sand snd Silt - Moderate brown (5 YR 4/4), very
T 3141 fine grained and well sorted.
15 T——_:oo (; A‘;(; 0958 15/-32¢ Sand and Gravel - Olive gray (5 Y 4/1) to brownish
T Tloklslelh gry (5 YR 4/1). Sand is medium to very coarse grained,
T Telele o subangular to subrounded. Gravel is subangular to well
~{212 rounded, to 2" diameter, WNoticeable hydrocarbon odor
psolojorele below 25
‘1]t j-Plojolols]e *
20 T T T Elklclkha 1024
sjele].j0lolojojolo
-1-1-1-lojeie]olole
‘i‘l'j-IBplojolole
|- l-l-lolopiololo
s qri-l-optoioleio 1029
1e]-|-lopo]ololble
‘Jrj-f-jolojoiolo]e
- [-lolelolelolo
30 (e pnion 1033
: - ggg:gg 32/-41.2" shale - Nacimiento Formation - Dusky yellow (5 Y
EEECEERER R 674) to olive gray (5 Y 3/2).
35 ECEEEEEEE 1050
s EEEECEHEESE
e —~= 1100
45 ,
50




EHE.HIQIH

-

A BENTONITE

/

4 X 2’ STAINLESS STEEL
LOCKING CAP

8 x4 CEMENT FILLED
STEEL GUARD PIPE

—3  x.3'__ CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%

4" . x_16' _ pvec PIPE

BENTONITE PLUG

1~ TOP OF SCREEN

STATIC WATER LEVEL

LT

...:.::.:-:' — 4 X 15'

PN 12720

STAINLESS STEEL
SCREEN ¢20 _ ston
SAND

1 —~BOTTOM OF SCREEN
4 x s pve pIPE

-'|-TOTAL DEPTH DF WELL

FIGURE B-5

TOTAL DEPTH DOF BOREHDLE

COMPLETION DIAGRAM
PIEZOMETER P-2




. FIGURE B-12
‘ LTHOLOGIC LOG (SOiL)
PIEZOMETER P-2

Page _1_of 1
SITE ID: __ BRC LOCATION ID: P-2
SITE COORDINATES (ft.):
[ ] E
GROUND ELEVATION (ft. mSL): _ 55023.,73
STATE: _New Mexico COUNTY: _San Juan

DRILLING METHOD: _ Casing priver
DRILLING CONYR.: __Beeman Brothers

DATE STARTED: 29 August 1988 DATE COMPLETED: 29 August 1088
FIELD REP.: _W.§. Oubyk

COMMENTS: _This well replaced by P-2a. Static on September 2,
1988; 23.75 from YOC,

14 1/4 174 1/4 S T [

LOCATION DESCRIPTION:

prilling Time | Saaple Type
Depth Visuat X Lith Scale: and Interval

o e }—

Lithologic Description

0/-13/ silty and Clay - Dark gray (Nﬁ) to grayish black
(N2) to dark yellowish brown (10 YR 4/2). Intense
hydrocarbon odor.

TN
NIk

T{TTTT
1

AN

A W, WA WD W ¥

N,

1650

|

T
AL

|
RINLIARARREARRINRL

"y

TV it
|
[HRREL

10

1656

NI RN R ERREANANA!

OIo10o10jo [ [T}

610010010 QOO0 T}
AN

AN AN
i, U, W VU Ve i, 3

(AR

AIINID N R MmN

NN

13

U

¢ '.;
K4

13/-31.5/ Sand and Gravel - Moderate yellowish brown (10

1710 YR $/4) to medium gray (NS). Sand is mediim to very
coarse grained, subangular to subrounded., Gravel {s

: subangular to well rounded, to 2* diameter. Strong

W hydrocarbon odor below 257,

)
e de 1720

15

(8]
000_00

DR TOOI0I0C |0

ool I6lole[d {00100 10

1730

.-on-c---'-"-’”“U”l”””“

Glojo[0[0]0[0]eD[GIVIO

0101010101000 ]o

A Lé od SO
b RN IR T T

HMARSAEREEL I
TTTioIo R S|oejo]eclejolo(Q
T
A’

*
o

RAACT BN 31.57-39.57 shale - Nacimiento Formation - Dusky yellow
——- (5 Y 6/4) to olive gray (5 Y 3/2).
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Drilling Date: March 4, 1986

1' TABLE 3.4
! _ : WELL LOG FOR MONITORING WELL NUMBER 10

AR Depth
in Feet Description
0-5 Topsoil, roadbase, reddish brown sandy clay
5-10 Reddish brown silty, 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 silt trap, followed by 20 feet of 6" I.D. stainless steel
screen, followed by 6" 1.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.

3-6
", DTG5.TT.26




4 X 2’ STAINLESS STEEL
LOCKING CAP

8" Xx_4__ CEMENT FILLED
STEEL GUARD PIPE

_ 3" x_ 3 _ CONCRETE SLAB

¥ 6 x_13° pvc piPE

|~ BENTONITE PLUG
6.50’
700 4 444 sanp

STATIC WATER LEVEL

~57_ x_20° STAINLESS STEEL
SCREEN

T~ BOTTOM OF SCREEN

[~ 6" X 2' STAINLESS STEEL PIPE
TOTAL DEPTH OF WELL

TOTAL DEPTH OF BOREHOLE

FIGURE B-3

COMPLETION DIAGRAM
RECOVERY WELL HW-10 (RV~3)
(RECONSTRUCTED FROM VERBAL DESCRIPTION
SUPPLIED BY ENGINEERING-SCIENCE, 1987)




FIGURE B-10
LITHOLOGIC LOG (SOlL)

RECOVERY WELL M{-10 (RW-3)

Page 1 _of 1
LOCATION MAP:
i SITE 10: 8RC LocaTion 1Dz _ pni-10 {RW-3)
SITE COORDINATES (ft.):
] E
GROUND ELEVATION (ft. WSL): __ =5518
STATE: _ New Mexico COUKRTY: __Sen Juan

DRILLING METHOD: _ Auger
DRILLING CONTR.: _ Earl & Sons, Inc.
DATE STARTED: _ & March 1986 DATE COMPLETED: __4 March 1984

FIELD REP.: Engineering-Sclence, fnc,
COMMENTS:

.
§
i
|
|

oriliing Time | Senple Type
‘ Depth visuat X Lith Scale; and Intervat Lithologic Description

0/-5' Topsoll, Roadbase, Sandy Clay

5/-10 silty, Se Cle

. ST

Y 107-15' Cobbles and Pebbles

152-207 Gravel, Cobbles, snd Pebbles

207-30' Green Clay: dacimiento Formation

% 307-35/ Macimiento Formation - Yellow-green to blue-gray.
// .
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EEEE =N

= A 8 &

4" X 2' STAINLESS STEEL
LOCKING CAP

—8  x_2 _ CEMENT FILLED
STEEL GUARD PIPE

—&_ X_2  CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%
A BENTONITE

// A~ x5 pvc pIPE

|, BENTONITE PLUG

2.0
4
w_ |/
635" L TOP OF SCREEN
7.71° v _— a STATIC WATER LEVEL
A x 1 pve
= SCREEN ¢20_ sLom)
o TIN__12720  sanp
_leg’ — [l -BOTTOM DF SCREEN
ol 4 x s pve PIPE
2e2 | TOTAL DEPTH OF WELL
2270 [ ]

TOTAL DEPTH OF BOREHOLE

FIGURE B-6

COMPLETION DIAGRAM
PIEZOMETER P-3




FIGURE B-13

LITHOLOGIC LOG (SOIL)

PIEZOMETER P-3 Page 1_of 1

SITE ID: _ BRC LOCATION ID: p-3
SITE COORDINATES (ft.):

N E

GROUND ELEVATION (ft. MsSL): _ 5507,20

STATE: _New Mexico COUMTY: _San Juan

DRILLING METHOD: _ Casing Driver
DRILLING CONTR.; _ Beeman Brotherg

DATE STARTED: ) September 1988 DATE COMPLETED: 1 Septenber 1988
FIELD REP.: _W.S, Dubyk

COMMENTS: _Static on Septesber 2, 1988: 8,30’ from 10C,

NV R V3 VA S___T___R
LOCATION DESCRIPTION:
Dritling Time | Sample Type
Depth Visusl X Lith Scale: and Interval tithologic Description
: _ ggggog 0'-14" Sand and Gravel - Medium gray (NS) to dark gray
- Tololooloiok (N3). Sand Is medium to coarse greined, subanguler to
P e (e (o o (e ) subrounded. Gravel {s subrounded to rounded, to 2%
111G O'. diemeter. Strong hydrocarbon odor.
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March 6, 1989

Mr. David G. Boyer

State of New Mexico

Energy, Minerals and Natural Resources Department
011 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 facility as
required pursuant to Water Quality Control Commission regulations.

Since the approval of the last renewal on June 7, 1984, our facility has
made substantial progress toward both understanding the effect of our
facility upon the environment, and implementing procedural and physical
changes to our facility 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 facility tankage and are in the
process of bringing on Tine 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-Tined
evaporation ponds. With your concurrence we are prepared to begin this
activity this year.

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

PO. Box 159 * Bloomfield, New Mexico 87413 ¢ 505/632-8043




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

Sincerely yours,

I e ‘
Richard Traylor <
Refinery Manager

RT/jm

Enclosure

cc: Joe Warr
Chris Hawley
Mike 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-

. . |
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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HEALTH ano ENVIRONMENT

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 Certification For Activity Proposed Under Permit
Application NO. NM-0YT-0577, Dated December 22, 1988

Dear Mr. Hawley:

Pursuant to Section 401(a)(l) 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 in 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, Sam Juan
County, New Mexico. The application is for a permit to authorize this
activity for a ten-year period from January 1989 to December 1998.

The activity proposed under this new permit has been conducted periodically
by the Bloomfield Refining Company and its predecessor, Plateau, Inc., under
Section 404 Permit No. NM-OYT-Qll5 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
activity, particularly, its contribution to recurring turbidity, sediment
transport and deposition, and general degradation of the fishery habitat in
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
certification for activity proposed in 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 in-
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
certification for activity proposed by the Bloomfield Refining Company under
permit application No. NM-QYT-0577 subject to the condition that this
certification 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
District. The division reserves the right to amend or revoke this
certification if such action is necessary to ensure compliance with the
state's water quality staandards.

Sincerely,

. 13
o s p - '_’;,__‘(‘,.. ,.\ ’
.?QC%"‘”“‘““ iy /4%‘/%%,&_/"

Kathleen M. Sisneros
Chief
Surface Water Quality Bureau

xc: Members of the New Mexico Water Quality Control Commission
District Manager, Environmental Improvement Division
District Engineer, U. S. Army Corps of Engineers




- “‘ o ml) STATE OF NEW MEXICO m
g ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OiL CONSERVATION DIVISION

GARREY CARRUTHERS PRSI OFFICE BOX 2088
GOVERNOR 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, for the
Bloomfield Refinery located in San Juan County, New Mexico, was
approved by the Director of the 0il Conservation Division. This
discharge plan was required and submitted pursuant to Water
Quality Control Commission (WQCC) Regulations and was approved
for a period of five years. The approval will expire on June 7,
1989.

If your facility continues to have effluent or leachate
discharges and wish to continue discharging, please submit your
application for renewal of plan approval as quickly as possible.
The OCD 1is reviewing discharge plans, submittals, and renewals
carefully and the review time can extend for several months.
Please be advised the regulations do not allow for an extension
of the present discharge plan expiration date and all discharges
must cease on the expiration date if approval of plan renewal has
not been obtained. Please indicate whether you have made, or
intend to make, any changes in your discharge system, and if so,
include an application for plan amendment with your application
for renewal. To assist you 1in preparation of your renewal
application. I have enclosed a copy of the OCD's guidelines for
preparation of ground water discharge plans. The guidelines will
be used in review of your renewal application.




O L

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

If you no longer have such discharges and discharge plan renewal
is not needed, please notify this office.

If you have any questions, please do not hesitate to contact me
or Roger Anderson at (505) 827-5994.

Sincerely,

.
- Py 2 %
i §:é7)bb) C:(Lfﬁywkﬁbyﬂ¢r/’//
A%ﬁggv%d G. Boyer, Hydroge%ogist
/77 Environmental Bureau Chief

DGB/RCA/sl

Enclosure

cc: OCD Aztec Office




m STATE OF NEW MEXICO m

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION OIVISION

GARREY CARRUTHERS °  POST OFFICE BOX 2088

GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
(5081 827-5800

May 18, 1988

CERTIFIED MATL
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 letter of May 13, 1988, commenting on proposed remedial action at the refinery,
I stated that air stripping would not be necessary if recovered water/hydrocarbon
fluids were disposed of through the existing wastewater system (General Comment 3, p.
2). On May 17, the 0il Conservation Division. received a copy of the laboratory
analysis for MW-1l sampled in September of 1987. The analysis shows detectable
levels of chlorinated hydrocarbons for 4 of the 5 analyzed constituents, with 3 of
the 5 exceeding NMWQCC standards.

Since entry of these hydrocarbons into the refinery's wastewater system may raise
RCRA-related regulatory issues, such discharges should be avoided until additional
testing is performed. Confirmatory samples should be taken from MW-1l, and any other
wells having suspected contamination, and analyzed for the full range of dissolved
hydrocarbons using EPA method 601/602 or 624. If chlorinated hydrocarbons are
confirmed, or strongly suspected to be present, air stripping may well be necessary
prior to discharge to the current wastewater system. Please provide this agency with
any additional analyses obtained from resampling of the well.

If you have any questions, please contact me at the above address or by phone at
827-5812.

Qe

David G r, Hydrogeologfist
Environmental Bureau Chief

DGB:sl

cc: OCD-General Counsel

0CD-Aztec .
John Gould, EID~Hazardous Waste

Guy Tidmore, EPA-RCRA, Dallas ?
Chris Hawley, BRC ]




m STATE OF NEW MEXICD @

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

GARREY CARRUTHERS POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE. NEW MEXICO 87504
{505) 827-5800
May 13, 1988

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Richard W. Traylor
Refinery Manager

Bloomfield Refining Company
P. O. Box 159

Bloomfield, New Mexico 87413

RE: Ground Water Remedial Action at Bloomfield Refining Company
Dear Mr. Traylor:

The Oil Conservation Division (OCD)} received on March 14, 1988 the report
entifled "Site Investigation and Remedial Action Conceptual Design for the
Bloomfield Refining Company" dated March 4, 1988, and prepared by
Geoscience Consultants, Ltd. This agency has reviewed this report along with
.other previously supplied information and provides the following comments and
guidance on future work that needs to be performed at the site. CCD's
response will provide general comments on the report followed by specific
comments, and requirements for further investigation and final design of the
remedial action plan.

General Comments

1. Bloomfield Refining Company (BRC) needs to perform further subsurface
work towards defining plume definition. This need was acknowledged in
the report and a limited program proposed (Section 8.0). In addition to
the boring locations proposed and shown on Plate 8.1, OCD will require
investigation east of MW-11 and borehole 5, and west of borehole 2 if
hydrocarbons are detected in borehole 2. Also, a borehole investigation
program should be conducted between MW-12 and the Hammond Ditch, and
west of MW-12 to at least Highway 44. The OCD has previously confirmed
the presence of hydrocarbons in the drainage south of Sullivan Road near
Highway 4.

2. Additional aquifer tests should not be necessary if the primary 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, gravel, cobbles and pebbiles.
Previous pumping and borehole slug tests have resulted in aquifer hydra- ]
ulic conductivities within a small range (less than one order of magnitude, -
Table 4-1, P. 28). The monitor wells drilled to date all contain between |




Mr. Richard W. Trayﬂﬂ %

May 13, 1988
Page 2

9 and 20 feet of coarse grained material (Quarternary sediments)
overlying the fine grained Tertiary Nacimiento Formation. Saturated
thicknesses in these deposits range fram about 5 to 10 feet. Since the
aquifer is clearly unconfined (water table conditions), an estimate of
$=0.1 to 0.2 should be sufficient for modeling purposes*. Given the thin
zone of saturation, and the high permeability of the sediments, | believe
the planned long-term aquifer test will provide little additional significant
information and need not be performed.

Disposal of recovered water under both the long-term aquifer test (if
conducted) and under the proposed recovery system (up to 4 wells
pumping 1 to 2 gpm, P. #42) should be through the refinery's current
wastewater system. This should be only a small additional burden on the

current 60 gpm discharged. If this disposal method is wused, air
stripping will not be necessary. If separate trenches, infiltration
galleries, etc. are used, the water will likely need to be air stripped, but

in any event must meet WQCC standards (including TDS, suifate, and
chioride).

The plan only addresses proposed off-site investigation and remediation.
At some point in the future BRC will need to address recovery of
hydrocarbons that seep to the ditch segment in the main refinery area
east and upstream of the raw water ponds.

Specific Comments

1.

P. 1. Provide a map showing land ownership scuth and west of the
refinery in the area of the proposed investigation. Include the first
property immediately west of Highway 44 at Sullivan Road.

P. 5. Although MW-12 located between Sullivan Road and Hammond Ditch
may not contain hydrocarbons, other locations topographically lower than
the ditch in the vicinity have documented hydrocarbon presence. The
ditch is not necessarily a hydraulic barrier as evidenced by hydrocarbon
presence on the bluff face northwest of the ditch opposite the Flare
Tower. Scil borings are needed in the drainage bottom along Sullivan
Road from west of MW-12 to Highway u4.

P. 11. Provide the dates of the MW-10 aquifer test.

P. 30. The finite-difference grid (Plate 5-1) assumes constant head
nodes SW to NE along the 5503-foot head contour. However, MW-6 located
about one-third of the distance along the contour is dry to a depth of
5501.6 feet and completed in the Nacimiento. The well has never detected
water. Therefore, the grid cannot be used in the vicinity of MW-6 nor
south of MW-6 for simulation of ground water movement.

*F.GC. Driscoll, 1986, "Groundwater and Wells," 2nd ed. Johnson Division,
p. 260.
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May 13, 1988
Page 3

5.

P. 35-36. Using the finite-difference grid shown in Plate 5-1, a computer
generated hydraulic head distribution map was prepared (Plate 5-2). Use
of the map would indicate that the source of hydrocarbon in MW-11 is the
transportation and terminal area directly east of MW-11. Even if the map
is incorrect, soil borings to the east of MW-11 need to be made to
determine whether leaks from the terminal area have contributed to the
observed contamination. (See General Comment #1).

P. 36. If flow is as shown in Plate 5-4, it is unlikely that the three-well
recovery system will capture hydrocarbons in MW-11, The proposed
recovery system will need to be reevaluated after soil borings provide
increased plume definition.

P. 40. Water samples for MW-11 and 12 do not include analyses for major
cations/anions although chloride, sulfate and TDS were analyzed. Future
analyses should include sodium, potassium, calcium and magnesium
cations; and chloride, sulfate, bicarbonate-carbonate anions. Analyses
for WQCC heavy metals shall be for the dissolved constituents and the
sample shall be filtered prior to acid preservation. EPA may require that
total (vs. dissolved) constitutents be analyzed.

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

P. 42, Use of infiltration trenches to dispose of wastewater will not be
authorized by OCD as described below. However, use of fresh water
barrier trenches, if desired, will be considered.

WQCC regulations specifically include natura! salts as contaminants to be
regulated when discharges of effluent are made to the subsurface (WQCC
3-109.D.2.b.) Increased salt from leaching of material beneath the
infiltration trench must be prevented.  Additionally, water recovered
contains increased levels of salt that has likely come from discharges to
the spray irrigation area, and leaching due to seepage of the wastewater.,
These captured salts will not be allowed to be released to infiltration
trenches for movement offsite. If trenches are necessary to provide a
hydraulic barrier, water from the raw water ponds should be considered
for use.

Likewise, use of Hammond Ditch as an "infiltration trench" for salt
wastewater will require a Federal NPDES permit that must include State
salinity certification. The time period before a decision would be made on
the permit could be considerable.

OCD prefers that any wastewater recovered be recycled through the
refinery's current wastewater system. Though the current system is
flawed in that land application is the cause of some of the salt that would
be captured during hydrocarbon recovery, the salt recovered with the
hydrocarbons is prevented from moving and discharging to the west.
BRC was previously notified of deficiencies in the land application/spray
irrigation system and will need to propose modifications in sufficient time
to allow OCD review prior to discharge plan expiration in June 1989,




Mr. Richard W. Trayﬁ[@ @

May 13, 1988
Page 4
10. P. 43-47. |If BRC discharges wastewater back to the refinery's current

11.

12.

13.

4.

15.

16.

disposal system, the necessity for air-stripping will be eliminated.

P. 48. As stated in the General Comments section, BRC will need to
address on-site hydrocarbon recovery at some future time.

P. 48. In the area west of MW-12 the shallow depth to the top of the
Nacimiento may allow use of a backhoe to investigate hydrocarbon
presence.

P. 48. Additional piezometers will not need to be drilled as observation
wells if the long-term aquifer test is not conducted.

P. 49. As discussed in the General Comments, OCD believes additional
aquifer tests are not needed.

P. 49. Due to the low pumping rate proposed for recovery, and water
table conditions, | expect that final modeling, based on updated
information, will show the need for several more recovery wells.

P. 50. It would seem more logical to install recovery wells parallel to
Hammond Ditch rather than in line and perpendicular to the ditch as
shown on Plate 5-4. Wells should be located at a sufficient distance from
the ditch to avoid excessive capture of ditch water but allow for
interception of westward flow components. The revised mode! will be
closely examined for recommended well piacement.

Future Work

BRC must perform the following work as part of the required remedial action
plan at the refinery:

1.

(38
.

Respond within 60-days to the requests made in this letter for additional
clarifying information. This includes providing revised modeling
information on ground water flow directions. Indicate in the response
changes from proposals made in the March 4 remedial action design.

Mr. Guy Tidmore of EPA's RCRA section in Dallas indicates that EPA will
complete review of the plan and provide comments to you within several
weeks. Within 14-days of receipt of EPA's comments, but no later than
July 1, 1988, BRC must begin the soil boring program for plume
definition outlined in the GCL report as modified to include work required
by comments in this letter. The boring program should be completed
within two weeks of initiation and a report on the findings submitted
within 30-days of work completion. Since most proposed boring locations
will be on BLM land, you are requested to immediately contact Mr. Bob
Moore in Farmington at 327-5344 to obtain clearance for proposed
exploratory activities.
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3. After completion of the borings, provide maps with the report of findings

showing structure contours on the top of the Nacimiento Formation and
saturated thicknesses of the gravel depaosits. This will establish the
erosion surface of the Nacimiento and aid in locating buried drainages
where petroleum may have migrated prior to construction of Hammond
Ditch and subsequent saturation of surficial materials. A review of
geologic information included in discharge plan work previously performed
by American Ground Water Consultants of Albuquerque will be helpful in
preparing the contour maps.

4, Within 60-days of boring completion provide a final report for
hydrocarbon recovery inciuding proposed recovery well locations and
capture zones, The recovery area should extend from southwest of the
raw water ponds down-ditch until non-detection of hydrocarbons. It
should also include a plan for recovery of hydrocarbons along the
Sullivan Road drainage, and should provide a schedule for timely
installation and operation of the wells.

To the extent that the deadlines for information to be submitted to OCD and
action required of BRC by this letter conflict with completion dates required in
OCD's letter of February 23, 1988, those dates are waived and replaced by the
dates in this letter.

OCD will be glad to meet with you, your consultants or other regulatory
agency staff to discuss this letter, and our requirements for investigation and
remedial action at your site. In the meantime if you have any questions,
please contact me at the above address or by phone at 827-5812,

~Sincerely

\ A\fWQ Yo’ /xau

David G. Boyer Hydr‘oéeologlst
Environmental Bureau Chief

DGB:sl

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




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 Tocation.

As stated in the Discharge Plan, the first 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 Tlevels, 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 if 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 Teaching of salts from the native material of the
unsaturated zone. See Responses #9 & #10 under Specific Comments
for more information.

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.

Giant will move the fueling facility from the site and flush all
fuel lines before the end of 1988.




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.

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 if it was
determined that the well measured a perched water table (GBR-23) or
if 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.
2.

A new affirmation page is appended as Attachment #4.

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

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

The refinery has been resurveyed. A new map, and well head
elevations and coordinates are appended as Attachment #7.




A1l 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.

Attachment #7 shows the truck maintenance facility and leach field.
The truck maintenance facility has been in use at this Tlocation
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.

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

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

GBR-25 should have read GBR-29.

A1l 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, it 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
utility 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

3




10.

11.
12.

13.
14,

15.
16.

17.

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 first, 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.

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.

Noted.

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.

A1l berms will be inspected after significant rainfall.

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

See above response.
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.

Noted and accepted.




18.

19.
20.
21.

22.
23.

24.
25.
26.
27.
28.

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

See Response #6 under General Comments.

A corrected table is appended as Attachment #9.

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.

Noted and accepted.

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

Noted and accepted.
Noted and accepted.
Noted and accepted.

See Response #6 under General Comments.

Logs for GBR 40-46 are appended as Attachment #10.
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GRADATION NOTES
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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 §341.20
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
10/07/88 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
09/08/87 5362.95 1.14 5363.86
03/24/87 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
10/07/886 5359.50 0.00 §358.50
10/08/86 §359.54 0.00 5359.54
10/08/86 5358.58 0.00 5358.58
11/04/86 5360.17 0.04 5360.20
11/19/86 §360.33 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 i
08/24/87 5356.13 0.00 5356.13
10/06/87 §355.99 0.02 5356.01
10/22/87 5356.01 0.00 5356.01
11/04/87 5360.85 0.02 5360.97
11/10/87 5355.93 0.00 5355.83
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 ELEVATION
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
09/08/87 5362.03 0.00 5362.03
08/24/87 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 THICKNESS CORRECTED WATER ELEVATION
10/08/86 5348.33 0.00 5348.33
10/08/86 5348.42 0.00 5348.42
10/03/86 5348.42 0.00 5348.42
10/09/86 5348.33 0.00 5348.33
10/16/86 5348.38 0.00 5348.38
10/17/86 §348.42 0.00 5348.42
11/04/86 5348.46 0.04 5348.48
11/18/86 5348.79 0.04 5348.82
04/21/87 §347.95 1.66 5348.28
05/06/87 5347.68 1.1 5349.05
08/11/87 5347.51 1.91 5349.04
09/09/87 £347.59 1.90 5349.11
09/24/87 5347.32 1.7 5348.69
10/06/87 5347.24 1.77 5348.66
10/22/87 5347.28 1.38 5348.386
11/10/87 5347.26 1.40 5348.38
12/15/87 5347.24 1.79 5348.67
01/19/88 5348.32 0.92 5349.06
02/26/88 5347.03 1.42 5348.17
03/11/88 5346.91 1.16 5347.84
04/08/88 5346.66 1.40 5347.78
05/17/88 5345.96 1.40 5347.08
06/09/88 5346.32 1.12 5347.22




WELL NUMBER

GBR-09
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
10/09/86 §348.50 0.00 5348.50
10/16/86 5348.54 0.00 5348.54
10/17/86 5347.92 0.00 §347.92
11/04/86 5348.71 0.00 5348.71
11/19/88 5349.12 0.00 5349.12
04/21/87 5348.62 1.£-2 5348.63
05/06/87 5348.56 0.00 5348.56
08/11/87 5348.54 C.00 5348.54
09/09/87 5348.44 0.00 5348 .44
09/24/87 5348.02 0.00 5348.02
10/06/87 5348.06 0.02 5348.08
10/22/87 §348.55 0.00 5348.55
11/10/87 5348.04 0.00 5348.04
12/15/87 5348.03 0.00 5348.09
01/19/88 5348.45 0.00 5348.45
02/26/88 5347.62 0.50 5348.02
03/11/88 5347.42 0.00 §347.42
05/17/88 5346.64 0.00 5346.64
. 06/09/88 5346.86 0.00 5346.86
WELL NUMBER
GBR-10
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
10/09/86 £345.50 2.33 5347.38
10/09/86 5345.62 2.38 5347.52
11/04/86 5348.17 2.04 5349.80
11/19/86 5347.42 3.17 5349.96
04/21/87 5348.64 1.30 5349.68
05/06/87 5348 .44 1.50 5349.64
08/11/87 5347.84 2.16 5348.57
09/09/87 5347.90 2.08 5349.55
09/24/87 5347 .94 1.61 5345.23
10/06/87 5347.88 1.85 5349.36
10/22/87 5347.88 1.52 5349.08
11/04/87 5347.88 1.67 5349.22
11/10/87 5347.90 1.75 5348.30
12/15/87 5347 .82 1.91 5349.35
01/19/88 5347.94 1.90 5348.46
02/26/88 5345.98 3.17 5348.52
03/11/88 5346.03 3.00 5348.43
04/08/88 5346.13 2.50 5348.13
05/17/88 5347.98 1.10 5348.86
06/09/88 5345.07 1.16 5346.00




WELL NUMBER

GBR-11
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
04/03/86 5349.95 0.00 5349.95
04/15/86 5349.91 0.00 5349.91
04/23/86 5349.83 0.00 5349.83
04/30/86 5349.85 0.00 5349.85
07/15/86 5349.75 0.40 5350.07
08/12/86 5346.66 0.17 5346.80
08/12/86 5346.66 0.17 5346.80
10/08/86 5348.87 0.75 5349.47
10/09/86 5348.87 0.75 5349.47
11/04/86 5348.32 1.50 5348.52
11/19/86 5349.08 1.04 5349.91
04/21/87 5348.28 1.04 5350.12
05/06/87 5349.17 1.16 5350.10
08/11/87 5348.75 1.54 5349.98
09/09/87 5348.50 1.73 5343.88
09/24/87 5346.82 3.14 5349.33
10/06/87 5347.58 2.44 5349.53
10/22/87 5346.50 3.30 5349.14
11/10/87 5347.40 2.60 5343 .48
12/15/87 5347.58 2.47 5343.56 }
01/18/88 5347 .84 1.41 5348.97
03/11/88 5345.35 4.35 5348.83
05/17/88 5344.80 4.00 5348.00
06/09/88 5345.20 3.75 5348.20




WELL NUMBER

GBR-13
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
04/03/86 5354.75 0.00 5354.75
04/23/86 5352.68 0.00 5352.68
04/30/86 §352.79 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 5350.38 1.42 $351.53
10/07/86 §351.50 0.75 5352.10
11/04/88 §351.79 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
08/09/87 §352.63 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 §352.55
12/15/87 5350.84 1.84 5352.31
01/19/88 §351.13 1.85 5352.45
02/26/88 5351.13 1.42 5352.27
03/11/88 5350.51 .n 5351.88
04/08/88 5350.33 1.80 5351.77
05/17/88 5349.83 1.90 5351.35
06/03/88 5349.70 1.95 5351.26




WELL NUMBER

GBR-14

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
10/07/86 5365.83 0.00 5365.83
10/08/86 5365.75 0.00 5365.75
10/08/86 5365.75 0.00 5365.75
10/17/86 5365.50 0.00 5365.50
11/05/86 5366.46 0.00 5366.46
11/19/86 5366.33 0.00 5366.33
11/21/86 5358.58 0.00 5358.58
04/21/87 5363.82 0.02 5363.84
08/11/87 5363.61 0.04 5363.64
09/08/87 5363.53 0.03 5363.55 “
09/24/87 5361.53 0.00 §361.53 :
10/06/87 5361.08 0.13 5361.19
10/22/87 5360.41 0.00 5360.41
11/04/87 5361.76 0.02 5361.78
11/10/87 5355.57 0.00 5355.57
12/15/87 5363.24 0.02 5363.26
01/19/88 5363.13 1.E-2 5363.14
0z/26/88 5363.07 1.E-2 5363.08
04/08/88 5354.87 0.00 5354.87
05/17/88 5354.62 0.00 5354.62

06/08/88 5355.44 0.01 5355.45




WELL NUMBER

GBR-15
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
10/07/86 5364.62 0.00 5364.62
10/08/86 5364.50 0.00 5364.50
10/09/86 5364.50 0.00 5364.50
10/16/86 5357.58 0.00 5357.58
10/17/86 5363.48 0.00 5363.46 ‘
11/05/86 5365.12 0.00 5365.12
11/19/86 5368.47 0.20 5368.63
11/21/86 5360.37 0.00 5360.37
04/21/87 5368.47 0.02 5368.49
08/11/87 5367.61 0.00 5367.61 ;
03/09/87 5367.38 0.00 5367.38 ‘
09/24/87 5366.64 0.00 5366.64
10/06/87 5366.56 0.02 5366.58
10/22/87 5365.68 0.00 5365.68
11/04/87 5366.50 0.02 5366.52
11/10/87 5365.56 0.01 5365.57
12/15/87 5366.72 0.00 5366.72
01/19/88 5367.50 0.02 5367.52
02/26/88 5365.11 0.00 5365.11
03/11/88 5363.47 0.00 5363.47
04/08/88 5361.17 0.00 5361.17
05/17/88 5363.27 0.00 5363.27
06/09/88 5360.92 0.00 5380.92
WELL NUMBER
GBR-17
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
05/29/86 5367.75 0.00 5367.75
07/15/86 5367.78 0.00 5367.78
07/31/86 5368.31 0.00 5368.31
08/12/86 5367.89 0.00 5367.89
10/16/86 5369.08 0.00 5369.06
10/17/86 5369.06 0.00 5369.06
11/05/88 5369.31 0.00 5369.31
11/19/86 5369.64 0.00 5369.64
08/11/87 5369.68 0.00 5369.69
10/06/87 5369.48 0.00 5369.48
10/22/87 5369.32 0.00 5369.32
11/10/87 5369.36 0.00 5369.36
12/15/87 5369.19 0.00 5369.19
02/26/88 5369.36 0.00 5369.36
05/17/88 5368.30 0.00 5368.30




WELL NUMBER

GBR-18

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
07/15/88 5407.23 0.00 5407.23
07/31/86 5411.46 0.00 5411.46
08/12/86 5410.78 0.00 5410.78
10/16/86 5408.52 0.00 5408. 52
10/17/86 5402.72 0.00 5402.72
11/05/886 5408.56 0.00 5408.56
11/19/86 5408.39 0.00 5408.39
08/11/87 5408.19 0.00 5408.19
10/06/87 5408.44 0.00 5408.44
10/22/87 5408.02 0.01 5408.03
11/10/87 5389.82 0.00 5399.82
12/15/87 5408.94 0.00 5408.94
02/26/88 5408.86 0.00 £408.86
05/17/88 5408.60 0.00 5408.60
06/09/88 5401.73

06/09/88 5401.73 0.00 5401.73

WELL NUMBER
GBR-19 3

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
10/09/8% 5355.00 0.00 5355.00
10/16/86 5355.00 0.00 §355.00
10/17/86 5355.00 0.00 5355.00
11/05/86 5355.42 0.00 5355.42
11/19/86 5355.62 0.00 5355.62
04/21/87 5355.19 0.15 5355.31
05/06/87 5355.18 0.16 5355.31
08/11/87 5354 .82 0.27 5355.04
09/09/87 5354.81 0.25 5355.01
10/06/87 5354.64 0.22 5354.82
10/22/87 5354.56 0.20 5354.72
11/04/87 5354.56 0.25 5354.76
11/10/87 5354.56 0.25 5354.76
12/15/87 5354.47 0.29 5354.70
01/19/88 5354.54 0.39 5354.85
02/26/88 5354.74 0.02 5354.76
03/11/88 5353.86 0.80 5354.50
04/08/88 5353.51 1.00 5354.31
05/17/88 5353.61 0.40 5353.83
06/09/88 5353.56 0.40 5353.88




WELL NUMBER

GBR-20
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
05/29/86 §352.17 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 §354.66
10/17/86 5354.50 0.00 §354.50
11/04/86 5354.87 0.00 5354.87
11/18/88 §355.16 0.00 5355.16
04/21/87 §353.93 0.00 5353.93
08/11/87 5354.860 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 §354.40
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 §354.32
' 05/17/88 5353.37 0.70 5353.83
= 06/09/88 5353.05 0.80 5353.69




WELL NUMBER

GBR-21$
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS  CORRECTED WATER ELEVATION
05/02/86 5370.54 0.00 5370.54
05/29/86 5369.67 0.00 5369.67
07/15/86 5371.58 0.00 5371.58
07/31/886 5371.54 0.00 5371.54
10/07/86 5370.71 0.00 5370.71
10/16/86 5363.58 0.00 5363.58
10/17/86 5360.79 0.00 5360.79
11/05/86 5369.71 0.00 5369.71
11/19/86 5369.92 0.00 5369.92
! 11/21/86 5369.34 0.00 5369.34
1 11/21/86 5366.34 0.00 5366.34
04/21/87 5369.91 0.00 5369.91
08/11/67 5369.52 0.00 5369.52
09/09/87 5369.41 0.00 5369.41
09/24/87 5369.31 0.00 5369.31
10/06/87 5369.08 0.00 5369.08
| 11/04/87 5368.92 0.02 5368.94
‘ 11/10/87 5369.06 0.00 5369.06
12/15/87 5368.60 0.00 5368.60
; 01/19/88 5369.23 0.00 5369.23
i 02/26/88 5368.85 0.02 5368.87
‘ 04/08/68 5367.34 0.00 5367.34
05/17/88 5367.44 0.00 5367.44
06/09/88 5367.39 £.00 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 5378.71 0.50 5380.11
11/19/86 5379.79 0.46 5380.16
11/21/86 5379.75 0.33 5380.01
1 04/21/87 5379.27 0.51 5379.68
‘ 08/11/87 5379.41 0.43 5379.75
08/09/87 5379.31 0.58 5379.77
| 03/24/87 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 i
05/17/88 5379.94 0.10 5380.02 |




WELL NUMBER

BR-22
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS  CORRECTED WATER ELEVATION
04/16/86 5361.33 0.00 5361.33
04/23/86 5361.00 0.00 5361.00
04/30/86 5361.21 0.00 5361.21
05/02/86 5361.11 0.00 5361.11
05/09/86 5361.17 0.00 5361.17
05/29/86 5357.58 0.00 5357.58
07/15/86 5361.07 0.00 5361.07
07/31/86 5360.96 0.00 5360.96
08/12/86 5361.11 0.00 5361.11
10/07/86 5361.84 0.00 5361.84
10/09/86 5361.75 0.00 5361.75
10/16/86 5361.46 0.00 5361.46
10/17/86 5361.38 0.00 5361.38

‘ 11/19/86 5359.84 2.96 5362.21

: 11/21/86 5360.04 2.79 5362.27
04/21/87 5360.82 0.23 5361.00
08/11/87 5362.05 0.25 5362.25
09/09/87 5360.58 0.04 5360.61
09/24/87 5361.35 0.00 5361.35
10/06/87 535Q.74 0.65 5360.26
10/22/87 5359.77 0.62 5360.27
11/10/87 535960 0.83 5360.26
12/15/87 5359.39 0.96 5360.16
01/19/88 5360.50 1.12 5361.40
02/26/88 5360.14 0.00 5360.14
05/17/88 5360.77 0.70 5361.33
06/09/88 5360.27 1.20 5361.23




WELL NUMBER

GBR-23
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
05/02/886 5378.71 1.E-2 5378.72
07/15/86 8377.45 0.02 5377.47
07/31/86 §379.23 0.04 5379.26
08/12/86 5379.22 0.03 5379.24
10/07/86 5379.69 .00 5379.69
10/08/86 5379.69 0.00 5379.69
11/05/86 §379.98 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 1.€-2 5380.66
08/08/87 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 5368.17
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
07/31/88 5369.32 0.00 5369.32
08/12/86 5369.08 0.00 5369.08
10/07/86 5369.18 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 5370.48
08/11/87 5370.79 0.00 §370.79
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 ELEVATION

05/02/86 5368.79 D.08 5368.85

07/15/86 5368.07 1.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

10/08/86 5369.91 0.04 5369.94

11/05/86 5370.53 0.04 5370.56

11/18/86 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 1.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




SAMPLE DATE
04/23/86
04/30/86
05/02/86
05/09/86
05/29/86
07/15/86
07/31/86
08/12/86
10/07/86
10/09/86
10/16/86
10/17/86
11/05/86
11/19/86
11/21/86
08/11/87
08/09/87
08/24/87
10/06/87
10/22/87
11/04/87
11/10/87
01/19/88
02/26/88
03/11/88
04/08/88
06/09/88

WATER ELEVATION
5367.
5367.
5366.
5367.
5365.
5367.
5367.
5367.
5365.
5367.
5366.
5368.
§368.
5368.
5366.
5369.
5368.
5369.
5369.
5368.

.99

5368.

5368.

5368.

5368.

5368.

5367.

5368

65
08
17
21
28
55
74
8l
90
86
28
20
03
03
85
12
36
24
83
03

58
59
53
28
13
73

WELL NUMBER
GBR-25

O 000 O0OO0DO0DO0O0 000000000 00OC OO0 O0o0OO0OO0o

PRODUCT THICKNESS

Q.
.00
.00
.00
.00
.00
.04
.00
.00
.00
.00
.00
.00
.00
.00
.04
.00
.00
.00
.00
.02
.00
.02
.00
.00
.00
.00

00

CORRECTED WATER ELEVATION

5367.

5367.

5366.

5367.

5365.

5367.

5367.
.81
5365.
5367.
5366.
5368.
5368.
5368.
5366.
5369.
5369.
5369.
.83
5368.
5369.
5368.
5368.
5368.
5368.
5368.
5367.

5367

5369

65
08
17
21
29
55
n

90
86
28
20
03
03
95
15
96
24

03
0!
58
61
53
28
13
73




WELL NUMBER

GBR-26
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
04/23/86 5362.65 0.00 §362.65
04/30/88 5362.92 0.00 5362.92
05/02/86 5362.85 0.00 5362.85
05/09/86 5362.75 0.00 §362.75
05/29/86 5361.28 0.00 5361.28
07/15/86 5362.62 0.00 5362.62
07/31/86 5362.93 0.00 5362.93
08/12/86 5362.31 0.00 5362.31
10/07/88 5363.72 0.00 5363.72
10/03/86 5363.56 0.04 5363.59
10/16/86 5363.35 0.00 5363.35
10/17/86 5361.26 0.00 5361.26
11/05/86 5364.93 0.08 5364.99
11/18/86 5364.39 0.17 5364.53
11/21/88 5364.01 0.12 5364.11
04/21/87 5363.95 0.12 5364.05
08/11/87 5363.70 0.08 5363.76
09/09/87 5363.65 0.13 5363.75
09/24/87 5363.43 0.10 5363.51
10/06/87 5361.34 2.09 5363.01
10/22/87 5363.28 0.08 5363.35
11/10/87 5363.28 0.00 5363.28
12/15/87 §363.37 0.06 5363.42
01/18/88 5363.28 0.05 5363.32
02/26/88 5363.44 9.998E-3 5363.45
03/11/88 5362.99 0.00 5362.99
05/17/88 5362.68 0.05 5362.72

06/09/88 5362.73 0.05 5362.77




WELL NUMBER

GBR-27
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
05/02/86 5360.16 7.17 5365.80
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
11/19/86 5367.91 0.08 5367.97
11/21/86 §357.16 0.00 5357.16
04/21/87 5379.27 1.£-2 5379.28
08/11/87 5379.71 0.12 §379.81
09/09/87 5379.80 0.00 5379.80
09/24/87 5379.77 0.00 5378.77
10/06/87 5378.60 0.00 5378.60
10/22/87 5375.88 0.01 5375.88
11/04/87 5379.51 0.02 5378.53
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 §378.98 0.01 5378.99
06/09/88 §379.21 0.00 5379.21




WELL NUMBER

GBR-28
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
05/29/886 5359.87 0.17 5360.01
07/15/86 5361.95 0.50 5362.35
07/31/86 5360.59 0.58 5361.05
08/12/86 5360.43 1.22 5361.41
10/07/86 5362.18 0.00 §362.18
10/08/86 5361.47 0.00 5361.47
11/05/86 5362.26 0.02 $362.28
11/19/86 5362.64 0.12 5362.74
11/21/86 5361.93 0.00 5361.93
04/21/87 5362.73 0.05 5362.77
08/11/87 5362.48 0.02 5362.50
03/09/87 5362.43 0.03 5362.45
09/24/87 5361.52 0.17 5361.66
10/06/87 5360.98 0.35 5361.26
10/22/87 5360.86 0.45 5361.22
11/04/87 5360.23 0.36 5361.00
11/10/87 5360.46 0.00 5360.46
12/15/87 5361.85 0.32 5362.11
01/19/88 5361.73 0.27 5361.95
02/26/88 5361.56 0.00 5361.56
03/11/88 5361.52 0.00 5361.52
04/08/88 5360.66 0.00 5360.66
05/17/88 5359.81 0.40 5360.13

06/09/88 5360.31 9.988E-3 5360.32




WELL NUMBER

BR-29
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS ~ CORRECTED WATER ELEVATION
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
11/18/86 5345.52 2.96 5347.89
04/21/87 5348.66 0.02 5348.68
08/11/87 5348.43 1.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
i 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 WATER ELEVATION PRODUCT THICKNESS ~ CORRECTED WATER ELEVATION
10/07/86 5366.00 0.00 5366.00
10/09/86 5365.92 0.00 5365.92
10/16/86 5365.79 0.00 5365.79
10/17/86 5365.83 0.00 5365.83
11/05/86 5367.00 0.25 5367.20
11/19/86 5366.50 0.17 5366.64
11/21/86 5366.42 0.00 5366.42 }
04/21/87 5364.32 0.50 5364.72 |
08/11/87 5364.03 0.12 5364.13
08/09/87 5363.93 0.08 5363.99 ‘
09/24/87 5363.80 0.02 5363.82 :
10/06/87 5363.67 0.06 5363.72
10/22/87 5363.63 0.09 5363.70
11/10/87 5363.65 0.00 5363.65
12/15/87 5363.67 0.02 5363.69
01/19/88 5363.53 0.04 5363.56
02/26/88 5363.82 1.E-2 5363.83
03/11/88 5363.44 0.00 5363.44
: 05/17/88 5363.07 0.03 5363.09
i 06/09/88 5362.99 9.998E-3 5363.00
WELL NUMBER
GBR-31
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS ~ CORRECTED WATER ELEVATION
10/07/86 5362.30 0.00 5362.30
10/09/86 5362.21 0.00 5362.21
10/16/86 5362.00 0.00 5362.00
10/17/86 5362.00 0.00 5362.00
11/05/86 5362.42 0.00 5362.42
11/19/86 5362.84 0.00 5362.84
04/21/87 5360.92 0.00 5360.92
08/11/87 5360. 62 0.04 5360.65
09/09/87 5360.63 0.00 5360.63
09/24/87 5360.52 0.00 5360.52
10/06/87 5360.35 0.00 5360.35
11/10/87 5360.27 0.00 5360.27
02/26/88 5360.33 0.00 5360.33
03/11/88 5359.91 0.00 5359.91
05/17/88 5359.53 0.00 5359.53
06/09/88 5362.43 0.00 5362.43




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
5382.
5391.
£381.
5381.
5381.
5381.
5381.

WATER ELEVATION
5358.
5359.
5358.
5359.
5358.
5359.

.98

5358

5359.
5358.
5358.
5358.
.31
5358.
5358.
5358.

5358

WATER ELEVATION
.14
5358.
5358.
5360.
5359.
5358.
5360,
.89
5360.
5358.
5357.
5358.

5359

5359

27
86
75
73
50
52
52

48
31
23
19
83
06

06
31
31
48

04
08
04

89
85
02
76
93
02

00
04
26
17

WELL NUMBER
GBR-32

WELL NUMBER
GBR-33

—_ O O OO O R e =D

WELL NUMBER
GBR-34

—_ - 0 0O 0O 0 00000

PRODUCT THICKNESS
0.
0.
0.
0.
0.
0.
0.

00
00
00
00
00
00
00

PRODUCT THICKNESS

1.
.15
.04
.06
.21
.88
.00
.92
.66
!
.33
.25
.50
.10
.10

00

PRODUCT THICKNESS

1.
.83
.21
.08
.09
.02
.00
.02
.08
.01
.78
.30

80

CORRECTED WATER ELEVATION

5382.
.86
.75
5381.
5381.
5381.
5381.

6381
5381

CORRECTED WATER ELEVATION

5359.

5359.

5360.

5360.
.80
5359.
5359.
5359.
5358.
5359.
5359.
5359.
5358.
5358.
5358.

5359

CORRECTED WATER ELEVATION
5360.
5360.
5360.
5360.
5388.
5359.
5360.
5359.
5360.
5358.
5358.
5358.

27

73
50
52
52

28
43
06
04

76
78
80
84
88
74
31
24
97
92

58
55
02
08
83
85
02
91
06
05
63
21




WELL NUMBER

GBR-35

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
05/06/87 5356.00 4.40 5359.52
08/11/87 5355.58 4.46 §359.16
09/09/87 5354.11 5.81 5358.76
09/24/87 §352.71 7.00 5358.31
10/06/87 5354.50 4.98 5358.48
10/22/87 5352.50 6.98 5356.08
11/10/87 5354.92 4.50 5358.52
12/15/87 5355.46 4.00 5358.66
01/19/88 5357.21 2.17 5358.95
02/26/88 5354.92 3.67 5357.86
05/17/88 5355.25 3.25 5357.85
06/09/88 5353.15 5.40 5357.47

WELL NUMBER
GBR-36

SAMPLE DATE WATER ELEVATIDN PRODUCT THICKNESS CORRECTED WATER ELEVATION
05/06/87 5356.39 0.08 5356.45
08/11/87 5356.39 2.46 5358.36
038/09/87 §355.64 3.09 5358.11
09/24/87 5356.85 1.71 5358.22
10/06/87 5354.77 3.18 5357.31
10/22/87 5356.35 1.92 5357.89
11/10/87 5356.02 2.23 5357.80
3 12/15/87 5356.98 1.24 5357.97
01/19/88 5357.02 1.31 5358.07
03/11/88 5352.69 4.50 5356.29
04/08/88 5349.29 1.15 5350.21
05/17/88 5354.04 1.50 5355.24
) 06/09/88 5353.94 2.75 5356.14




WELL NUMBER

GBR-37
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
08/11/87 5348.94 0.08 5349.00
09/08/87 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 DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
08/11/87 5352.21 0.00 5352.21
09/08/87 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 §350.44
11/10/87 5348.95 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 5348.67
04/08/88 5350.12 0.00 5350.12
05/17/88 5350.22 0.00 5350.22

06/09/88 5348.90 0.01 5348.81




WELL NUMBER

GBR-39

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS  CORRECTED WATER ELEVATION
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 WATER ELEVATION. PRODUCT THICKNESS ~ CORRECTED WATER ELEVATION
12/14/87 5370.35 0.00 5370.35
02/26/88 5370.27 0.00 5370.27

03/11/88 5370.14 0.00 5370.14

05/17/88 5369.45 0.00 5369.45

06/03/88 536860 0.00 5368.60

WELL NUMBER
GBR-41

SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS ~ CORRECTED WATER ELEVATION
11/11/87 5366.80 0.00 5366.80

12/14/87 5368.03 0.00 5368.03

02/26/88 5367.85 0.00 5367.85

03/11/88 5368.90 0.00 5368.90

05/17/88 5367.69 0.00 5367.69

06/09/88 5375.19 0.00 5375.19




WELL NUMBER

GBR-42
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
01/19/88 5349.05 0.00 5349.05
02/26/88 5347.07 0.02 5347.09
03/11/88 5348.55 0.00 5348.55
04/08/88 5348.25 0.00 5348.25
05/17/88 5347.75 0.00 5347.75
06/09/88 5347.80 0.00 5347.80
WELL NUMBER
GBR-43
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
01/19/88 5348.74 0.25 5348.94
02/26/88 5348.48 0.00 5348.48
03/11/88 5348.30 0.00 5348.30
05/17/88 5347.30 0.00 5347.30
06/09/88 5347 .40 0.00 5347 .40

WELL NUMBER

GBR-44
SAMPLE DATE WATER ELEVATION PRODUCT THICKNESS CORRECTED WATER ELEVATION
01/19/88 5351.00 9.998E-3 5351.01
02/26/88 5349.76 0.00 5349.76
03/11/88 5348.89 0.00 5348.89
04/08/88 5349.19 0.00 5349.19
05/17/88 5349.64 0.00 5349 .64

06/09/88 5349.79 0.00 5349.79




ATTACHMENT #4

AFFIRMATION BY MR. BOB MCCLENAHAN




AFFIRMATION

I hereby certify that I am familiar with the
information contained in and submitted with
this application and that such information is
true, accurate and complete to the best of my
knowledge and belief.

Date

Robert L. McClenahan,
Environmental Coordinator
Giant Refining Company

Jr




ATTACHMENT #5

RESULTS OF STORAGE TANK WATER ANALYSES
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B4 Environmental

Page | of 3

wmemmw [_aboratories 06/16/88 ru
A dlvision of Groundwater Technology, Inc. MANRGER: Michael Wood
Groundwater Techrology, Inc,
Western Region - . .
4080-C PmegLane 262D llycming Northeast, Suite 104
Concord, CA 94520 - Albuquerque, NM 87111

PROJECTH: 232-733-S003-11

{415) 685-7852 LOCATION: Farmington, NM

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

SAMPLED: @6/01/88 BY: T. LePage
RECEIVED: 06/93/88 BY: J. Floro
: RMALYZED: @&/15/88 BY: C. Miller
MAJCR CATIONS MATRIX: Water

TEST RESULTS 1
GhRo-3p Ghp_2ep TIL 22  68%-31

I UNITS | MDL ILAB # | Z44BQR | 24481A | . 2448B2A | Z244B83A |
ﬁ?iﬁTEIE? _ ! I _______I-I. D.# | @1053‘?_1_—?1@347 @6?135 _-_?61015 L
Sodium mg/L 2.1 ‘ 378 491 €86 763
Potassium myg /L 1.2 3.3 3.3 3. 4 3.5
Calcium mg/L @.1 586 S@d a8 528
Magnssium mg/L 2.1 S 73 =2 51

| HDL = Method Detsction Limit) compound below this level would not be detectad,

METHCD: EPA JQs/6010




IGTEL

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 Calilornia
(B0O) 423-7143 from outside California

Page 2 of 3

MANAGER: Michael Wond
PROJECT4: 232-733-5@02-11
LOCATION: Farmingtorn, NM

MAJOR CATIONS MATRIX:  Water 1
TEST RESULTS i

60R-1Z Tk3z T2y Ti 20
{ UNITS § MDL ILAB # | 24484A 1 24483A 1 - 244B6A | 24487A | 3
PARAMETER ] ! II.D.# 1 Q21ice@ | 020205 | vz2ieS | 02e13S | :
Sodium mg/L 2.1 281 €2 70 - 752
Potassium mg/L i.2 1.1 2.9 3.5 3.8
Calcium mg/L Q.1 411 474 521 373
Magn=sium mg/L o. 1 44 48 S50 S4

MDL = Method Detecticon Limiti) compound below this level woauld not be detected.

METHGD ¢ EPA Zo@s/eale




iGTEL

el Environmental
wmmw Laboratories @)

A division of Groundwatar Technology, Inc.

Waestern Region
4080-C Pike Lane
Concord, CA 94520

(415) 685-7852

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

MAJOR CATIONS
TEST RESULTS

Page 3 of 3

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

MATRIX: Water

rle *2
| UNITS | MDL ILAE # | £4486A |
PARAMETER ] | 11.D.# | 22205 |
Scdium mg/L 2.1 57
Patassium mg/L 1.9 3.1
Calcium mg/L Q.1 456
Magnesium mg/L 2.1 47

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

METHCD: EPAR 3005/6210

7

SAFY KHALIFG, Ph.D., .

rector
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M Environmental

Page 1 of 2
v Laboratories @) 07/12/88 p
A diviston of Groungwater Technology. Inc. MANAGER: Michael Wood
Waetarn Real Groundwater Technology, Inc. ‘
arm neglon 3620 Wyoming N.E. Suite 104
4080-C Pike Lans
Concord, CA 94520 Albuquerque, NM 87111

PROJECT#: 232-799-3009-9

(415) 885-7852 LOCATION: Farmington, NM \
i

(800) 544.3422 from Inside Calitornia
(800) 423-7143 from outside Callfornia

SAMPLED: @&/01/88 BY: T. LePage
RECEIVED: 06/03/88 BYt J. Floro
ANALYZED: 06/07/88 BY1I R. Heines
MATRIX: Watar
TEST RESULTS UNITS: my/L
ChR~3g B8R 2un Tk 22 4kr-3| GCBR-I7
I MDL LAB # | 24480 | 24481 | 24482 | 24483 | 24484 |
PARAMETER ! I.D.# | Q210530 | 019347 | 020135 | 021015 | 021220 | |
i
|
Total Dissolved 10 3996 3487 4094 4374 2382 §
Solide
Bicarhonate 20 124 120 297 a1t {AQ ‘
Carbonate 20 {0 (20 {20 (2@ (PO |
Chloride 1 370 620 919 a%5e 198
Sulfate i 2270 1640 1579 1920 §350 |

o ot . s S i 2 S

- e st s s et o . oy T e e Mt — -

MDi. = Method Detection Limit{ compound below this level would not be detected. }
METHOD: TD5 by Standard Method 2@9B
Bicarbonate by Standard Method 403
Carhonate by Standard Method 403
Chloride by Stardard Method 429
Sulfate by Standard Method 429




{ GTEL

¥ Environmental
wmmmw | aboratories @)

A divisian of Groundwater Tachnology, Ine. Page 2 of 2

Wastarn Reglon

4080.C Pike L '
Concard. CA 94520 MANAGER: Michael Hood

) . PROJECTH#: 232-795-%009-3
(415) 685-7852 ' LOCATION: Farmington, NM

(800) 544.3422 from inside Calltornia
{800) 423-7143 from outside California

MATRIX: Watar |

TEST RESULTS UNITS: . myg/L -
[k 32 Tlk2+4 Tle z2 Tk 32
I MDL LPAB # | 24485 | PAABG | 24487 | 24488 |
PARAMETER ] I.D.% | 020205 | 020103 | 220135 t 020205 |
Total Dissolved 19 4274 4031 4218 4256
Solids
Bicarbonate &0 200 311 284 ] ]
Carbonate 29 =4 . (2o (2a (20
Chloride 1 940 690 915 ia%a
Sulfate 1 151@ 1370 1580 1630

ot v e - - — —

MDL = Method Detection Limit; compound bmlow this level would not be detectwd.
METHOD ¢ TDS by 8tandard Method 2@9B

Bicarhbonate by Standard Mathod 493

Carbonate by Standard Method 403

Chloride by Standard Method 429

Sulfate by Standard Method 429

Syt

BAFY KH irector




Geoscience Consultants, Ltd.

500 Copper Avanua NW, Suite 200
Albuquerque, New Maxico 87102
{505) 842-0001 FAX {505) 842-0595

1109 Spring Street, Suite 706
Sliver Spring, Maryland 20910
June 17, 1988 (301) 587-2088

Mr. Edmund H. Kendrick
Montgomery & 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 1.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 to call me at (505)-842-0001.

Yours very truly,
GEOSCIENCE CONSULTANTS, LTD.

25. [..‘Tzanﬁﬂyudkvvu 7ﬁvy‘
Randall T. Hicks, CPG

Senior Vice President
Technical Services

rth/d1t/M&A/KENDRO3 . LTR
ENCLOSURE *

cc: LM?T/hobert McClenahan, Giant Bloomfield Refinery
Mr. Kim Bullerdick, Giant Industries, Inc.
Mr. Michael Wood, Groundwater Technology, Inc.




/! A\ AnclyticolTechnologies, Inc.

(ooou)

FEBRUARY 9, 1988

GEOSCIENCE CONSULTANTS, LTD.

500 COPPER AVE. NW

SUITE 200 '
ALBUQUERQUE, NM 87102

Accession: 3873

Date Received: 1/22/88

Attention: CLAUDE SCHLEYER

Project: M & A

)t w/ -~
//‘ [;('Z/'“'L;I Coaaled [/ /)omjx
Michael G!{/Barry Robert V. Woods
Project Manager Laboratory Manager
RVW/J1f Note: Samples will be disposed of within

30 days unless otherwise notified.




%kAmWMJ@dmobgk&w; 0002 |

EPA METHOD 601/602
PROJECT: M & A

SAMPLE DATE: 1/20/88 SAMPLE ID: 8801200830
LAB RECEIPT DATE: 1/22/88 LOCATION: TANK 37
ANALYSIS DATE: 1/26/88 LAB SAMPLE #: 3873-1
MATRIX: WATER UNITS: ug/l
ANALYST: TMG 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
TRICHLOROF LUOROMETHANE 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 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
% SURROGATE RECOVERY
COMMENTS: ND = NOT DETECTED 95.3% BROMOCHLOROMETHANE
HIGH LEVELS REQUIRED DILUTION 77.9% BROMOFLUOROBENZENE
!
PROJECT MANAGER: /v, DATE: 2/9/88

o o e A = . e Mt - . S S e A S o G Aep v . G e ey e A et . A o = M . S 4 ) b b e T e v s b i v dae e P M S e e . .
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)!\5: AncilyticalTechnologies,Inc.

EPA METHOD 601/602
PROJECT: M & A

SAMPLE DATE: 1/20/88 SAMPLE ID: 8801201200
LAD RECEIPT DATE: 1/22/88 LOCATION: GBR 15 |
ANALYSIS DATE: 1/26/88 LAB SAMPLE §#: 3873-2 ‘
MATRIX: WATER UNITS: ug/1
ANALYST: TMG 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
CI1s-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




)!\é: AnclylicalTechnologies,Inc.

EPA METHOD 601/602
PROJECT: M & A

SAMPLE DATE: 1/20/88 SAMPLE ID: 8801201550
LAB RECEIPT DATE: 1/22/88 LOCATION: GBR 8
ANALYSIS DATE: 1/26/88 LAB SAMPLE #: 3873-3
MATRIX: WATER UNITS: ug/1
ANALYST: TMG 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, L-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
BENZENF, 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% DROMOCHLOROMETIHANE
HIGH LEVELS REQUIRED DILUTION. 90.7% BROMOFLUOROBENZENE

PROJECT MANAGER: /7,’:, ‘ // 2 DATE: 2/9/88
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é&\: AndiyticaiTechnologies,inc, TP f) LANK

EPA METHOD 601/602
PROJECT: M & A

SAMPLE DATE: 1/20/88 SAMPLE ID: 8801201800
LAB RECEIPT DATE: 1/22/88 LOCATION: GBR 100
ANALYSIS DATE: 1/26/88 LAB SAMPLE #: 3873-4
MATRIX: WATER UNITS: ug/l
ANALYST: TMG DILUTION FACTOR: 1

CONSTITUENT DETECTION i
NAME LIMIT RESULT
CHLOROMETHANE v0.2 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-TRICHLOROET!HANE 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-CHLOROETHYLVINYIL 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
CIHHILOROBENZENE 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% BROMOCHLOROMETIIANE
72.2% BROMOFLUOCROBENZENE

PROJECT MANAGER: ™ ~ { v . DATE: 2/9/88
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)| \5. AnalylicalTechnologies,Inc.

EPA METHOD 601/602
PROJECT: M & A

SAMPLE DATE: N/A SAMPLE 1ID: SYSTEM BLANK
LAB RECEIPT DATE: N/A LOCATION:
ANALYSIS DATE: 1/26/88 LAB SAMPLE #: 3873
MATRIX: WATER . UNITS: ug/l

ANALYST: TMG 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 2.3
TRICHLOROFLUOROMETIHANE 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 81.6% BROMOCHLOROMETHANE

81.7% BROMOFLUOROBENZENE

! .
PROJECT MANAGER: ~ /7 [/}, DATE: 2/9/88
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)! \L. AncllylicalTechnologies, inc.

GEOSCIENCE CONSULTANTS, LTD.
500 COPPER AVE. NW

SUITE 200

ALBUQUERQUE, NM 87102
Accession: 3873

Date Received: 1/22/88
Attention: JACK KIRBY

Project: M & A

MARCH 1,

RECEIVED wap 6 1983

1988

(¢ CEL)

This is an amended report to the one dated February 9, 1988 as

requested by Jack Kirby.

AR

Michael G, Barry
Project Manager

RVW/91f Note:

a7

Robert V. Woods
Laboratory Manager

will be disposed of within
30 days unless otherwise notified.
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METALS

() (IR VA SO L W g

PROJECT: M&A

SAMPLE DATE: 01/20/88

LAB RECEIPT DATE: 01/22/88
MATRIX: WATER

SAMPLE 1ID: 8801200830
TANK (37)

LOCATION:

LAB SAMPLE f: 3873-1

UNITS: mg/l

ANALYST ANALYSIS CONSTITUENT
DATE NAME

RC 01/27/88 ARSENIC (As)

RC 02/01/88 BARIUM (Ba)
RC 01/26/88 LEAD (Pb)

RC 01/29/88 MERCURY (lig)
JH 01/28/88 SELENIUM (Se)
Ji 02/01/88 SILVER (Aq)

DILUTION DETECTION

FACTOR LIMIT RESULT
1 0.010 ND
1 0.060 - ND
1 0.002 0.002
1 0.0002 ND
1 0.010 ND
1 0.010 0.015

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION.

NOTE: HND
NA

NOT DETECTED
NOT ANALYZED

nou

DATE: 03/01/88

e . - i - b e ey o A e . . o - e . - -
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1k AncilylicalTechnologies, Inc.

METALS
PROJECT: M&A
SAMPLE DATE: 01/20/88 SAMPLE ID: 8801201200
GBR 15
IAB RECEIPT DATE: 01/22/88 LOCATION:
MATRIX: WATER LAB SAMPLE #: 3873-2
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 ND
RC  01/29/88 MERCURY (lig) 1 0.0002 ND
JH 01/28/88 SELENIUM (Se) 1 0.010 ND
Ju 02/01/88 SILVER (Ag) 1 0.010 0.010

* THE LISTED DETECTION LIMITS REFLECT ANY SAMPLE DILUTION.

HOTE: ND
NA

NOT DETECTED
NOT ANALYZED

i

PROJECT MANAGER: ﬂ§7éj DATE: 03/01/88
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)! 5\ AnalylicolTechnologies, inc.

METALS
PROJECT: M&A
SAMPLE DATE: 01/20/88 SAMPLE ID: 8801201550
GBR 8
ILLAB 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 (lig) 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: =7, DATE: 03/01/88




Geoscience Consultants, Ltd.

500 Copper Avanua NW, Sulta 200
Albuquerque, New Mexico 87102
{505) B42-0001  FAX (505) 842-0595

1109 Spring Streel, Suite 706
Silver Spring, Maryland 20910
April 22, 1988 (301) 587-2088

Mr. Bob McClenahan

Environmental Coordinator

Giant Refining Company

Route 3, Box 7 : R
Gallup, NM 87301 o

Through: { _ LG

Mr. Ned Kendrick T s 1
Montgomery & Andrews, P.A. -
325 Paseo de Peralta

P.0. 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 T can be of any further assistance, please do not hesitate to contact
Claude or myself,

Yours very truly,
GEOSCIENCE CONSULTANTS, LTD.

D
Randall y. Hicks, CPG
Senior Vice President
Technical Services

RTH/1f/M&A/MCCLEO12.LTR

Enclosure

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




. : ’ ) ) ‘ i ' l
)! A\ AnalylicalTechnologies, Inc. |

FEBRUARY 9, 1988

GEOSCIENCE CONSULTANTS, LTD. %
500 COPPER AVE. NW ) ‘
SUITE 200
ALBUQUERQUE, NM 87102
Accession: 3873
Date Received: 1/22/88

| Attention: CLAUDE SCHLEYER

Project: M & A

)7 A o2
//' %d/'"’-/' ( ’JJéJ [/ /)crzn/a |
Michael G! Barry Robert V. Woods |
Project Manager Laboratory Manager
i
|
RVW/Jj1f Note: Samples will be disposed of within

30 days unless otherwise notified.
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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
ILOCATION: TANK 37

LAB SAMPLE #: 3873-1
UNITS: ug/1

CONSTITUENT DETECTION
NAME . LIMIT

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYI, CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETIHANE
1, 1-DICHLOROETHENE

1, 1~-DICHLOROETHANE
TRANS-1, 2-DICHLOROETHENE
CHLOROFORM

1, 2~DICHLOROETHANE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-1, 3~DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
CIS-1, 3-DICHLOROPROPENE
2-CHLOROETHYLVINYIL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETUANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE

1, 3-DICHLOROBENZENE
1,2-DICHLOROBENZENE
1,4-DICHLOROBENZENE
M-XYLENE

0, P~XYLENE

. « o e

[oNeNeNeNolNoNe)

NN

NNU DN NOMNNNNNDNNNNONNNNNOONNNNN

00000000000V ODOO0O00OO0O

U o

COMMENTS: ND = NOT DETECTED
HIGH LEVELS REQUIRED DILUTION

PROJECT MANAGER: - /  [u/./

SR

RESULT

ND
ND
ND
ND
ND
ND
ND
ND
2
3
ND
7
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
150
23
ND
20
ND
ND
ND
9
63

% SURROGATE RECOVERY
95.3% BROMOCHLOROMETUANE
77.9% BROMOFLUOROBENZENE

DATE: 2/9/88




)!ké: AnclyticalTechnologies, lne,

EPA METHOD 601/602
PROJECT: M & A

SAMPLE DATE: 1/20/88 SAMPLE ID: 8801201200

LAB RECEIPT DATE: 1/22/88 LOCATION: GBR 15

ANALYSIS DATE: 1/26/88 LAB SAMPLE #: 3873-2

MATRIX: WATER UNITS: ug/l

ANALYST: TMG DILUTION FACTOR: 10
CONSTITUENT DETECTION |

NAME . LIMIT RESULT a
CHLOROMETHANE 2.0 ND
BROMOMETHANE 2.0 ND
DICHLORODIFLUOROMETIANE 2.0 ND
VINYL CHLORIDE 2.0 ND 1
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-TRICHLOROETIANE 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-TETRACHLOROETIANE 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% DROMOFLUOROBENZEME

PROJECT MANAGER: /- /\(( DATE: 2/9/88




)55\: AnalylicalTechnologies, Inc.

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: 8801201550
LOCATION: GBR 8

LAB SAMPLE #: 3873-3
UNITS: ug/1l

CONSTITUENT
NAME

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1, 1~-DICHLOROETHENE

1, 1-DICHLOROETHANE
TRANS-1, 2-DICHLOROETHENE
CHLOROFORM

1, 2-DICHLOROETHANE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE

1, 2~DICHLOROPROPANE
TRANS~-1, 3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1, 2-TRICHLOROETHANE
CIS-1,3~-DICHLOROPROPENE
2~CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETIHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE
1,3-DICHLOROBENZENE

1, 2-DICHLOROBENZENE

1, 4-DICHLOROBENZENE
M-XYLENE

0, P-XYLENE

COMMENTS: ND = NOT DETECTED

DETECTION
LIMIT

20.0
20.0
20.0
20.0
20.0
200.0
200.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
50.0
50.0
20.0
20.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

HIGH LEVELS REQUIRED DILUTION.

PROJECT MANAGER: -7- /./,a
(e BZA

e e e s e . e - T " o - W T . e e e T A v Y S S et A St M e SR A =a A% e G o T e = N v T e e e =AM = e e R = v o .

RESULT

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
10,000
940
ND -
1,000
ND
ND
ND
1,700
2,000

% SURROGATE RECOVERY
96.2% BROMOCHLOROMETHANE
90.7% BROMOFLUOROBENZENE

DATE: 2/9/88
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):f\& AndiyicalTechnologies, ine,

. |
|
The buanK |
EPA METHOD 601/602
PROJECT: M & A
SAMPLE DATE: 1/20/88 SAMPLE ID: 8801201800
LAB RECEIPT DATE: 1/22/88 LOCATION: GBR 100
ANALYSIS DATE: 1/26/88 LAB SAMPLE #: 3873-4 %
MATRIX: WATER UNITS: ug/1l |
ANALYST: TMG 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

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

72.2% BROMOFLUOROBENZENE

PROJECT MANAGER:™ o DATE: 2/9/88




)5\!: AnadlyticolTechnologies, iinc.

EPN METHOD 601/602
PROJECT:

SAMPLE DATE: N/A

LAB RECEIPT DATE: N/A
ANALYSIS DATE: 1/26/88
MATRIX: WATER '
ANALYST: TMG

M & A

SAMPLE ID: SYSTEM BLANK

LOCATION:

LAB SAMPLE f: 3873
UNITS: ug/1l
DILUTION FACTOR: 1

petedesy 3 3 = o e e o e e e ot o e i T o e v e e

CONSTITUENT
NAME

CHLOROMETHANE
BROMOMETHANE
DICHLORODIFLUOROMETHANE
VINYL CHLORIDE
CHLOROETHANE

METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1, 1-DICHLOROETHENE

1, 1~DICHLOROETHANE
TRANS-1, 2-DICHLOROETHENE
CHLOROFORM

1, 2-DICHLOROETHANE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODI CHLOROMETHANE
1,2-DICHLOROPROPANE
TRANS-1, 3~-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1, 2-TRICHLOROETHANE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL ETHER
BROMOFORM
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
BENZENE

TOLUENE

CHLOROBENZENE
ETHYLBENZENE

1, 3-DICHLOROBENZENE
1,2~-DICHLOROBENZENE

1, 4-DICHLOROBENZENE
M-XYLENE

0, P-XYLENE

COMMENTS: ND = NOT DETECTED

DETECTION
LIMIT

OQONNMNOOOOO

.

U'l;ﬂU’!UTWWWWMNNWWNNNNNNNNNNNMNNOONNNNM

OOOOOOOOOOOOOOOOOOOOOOO‘OO

RESULT

ND
ND
ND
ND -~
ND
2.3
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

% SURROGATE RECOVERY
81.6% BROMOCHLOROMETHANE
81.7% BROMOFLUOROBENZEHNE

DATE: 2/9/88
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(CCC2L)

MARCH 1, 1988

GEOSCIENCE CONSULTANTS, LTD.
500 COPPER AVE. NW

SUITE 200

ALBUQUERQUE, NM 87102

Accession: 3873
Daﬁe Received: 1/22/88
Attention: JACK KIRBY
Project: M & A

; This is an amended report to the one dated February 9, 1988 as
? requested by Jack Kirby.

./
T Ly bl 1 ) o
Michael G Barry Robert V. Woods
Project Manager Laboratory Manager

RVW/j1f Note: Samples will be disposed of within
30 days unless otherwise notified.
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METALS
PROJECT: M&A 1
| SAMPLE DATE: 01/20/88 SAMPLE ID: 8801200830 ‘
| TANK (37)
| IAB RECEIPT DATE: 01/22/88 LOCATION:
| MATRIX: WATER . LAB SAMPLE #: 3873-1 |
UNITS: mg/1 i
ANALYST ANALYSIS CONSTITUENT DILUTION DETECTION
| DATE NAME FACTOR LIMIT RESULT
|
‘ » |
| RC  01/27/88 ARSENIC (As) 1 0.010 ND
i 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 1
!
Ji 01/28/88 SELENIUM (Se) 1 0.010 ND |
|
|
|

i 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: 7 L DATE: 03/01/88

- ——— o — o > $% o . S s e e e o s’ o] e e e U e - —— —— ——— - — — - ——_— - . - - - e — A — —




GIANT BLOOMFIELD REFINERY Project No.: 232-799-5008
Date: June 2, 1988 Geologist: T. Le Page

Weather:~75, warm/breezy

Well: GBR-17

Initial Liquid Levels:
Well # DTW DTP PT
GBR-17 33.65 _— _—

Description of Water:
clear, no hydrocarbon odor

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

Conductivity:
initial: 2980 uMohs/cm
after 5 gallons: 3000 uMohs/cm
prior to sampling: 2970 uMohs/cm

Amount bailed:

~15 gallons

well recharged “10 min.
Samples taken:

4 40 ml vials

4 1 liter bottles

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

Sample ID #: 8806021220

191 GroUNDWATER
1] Tecunotoay, Inc.




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

Weather:~72, warm/breezy

Well: GBR-24D
Initial Liquid Levels:

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

Description of Water:
Dark gray color, strong hydrocarbon odor

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

Conductivity:
initial: 3280 uMohs/cm
after 5 gallons: 41380 uMohs/cm
prior to sampling: 4450 uMohs/cm

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

Samples taken:
4 40 ml vials
4 1 liter bottles

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

Sample ID #: 8806010347

L& GrounnwatER
Lt TecunoLocy, Inc.




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

Weather:~72,warm/breezy

Well: GBR-30
Initial Liquid Levels:

Well # DTW DTP PT
GBR-30 33.10 33.09 0.01

Description of Water:
clear,strong hydrocarbon odor

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

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

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

Samples taken:
4 40 ml vials
4 1 liter bottles

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

Sample ID #: 8806010530

¥ GROUNDWATER
I _J TECHNOLOGY. INC.




GIANT BLOOMFIELD REFINERY

Date: June 2,

Well: GBR-31

1988

Initial Liquid Levels:

Well #
GBR-31

DTW

34 .37

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

pH Readings:
initial: 7.17

after

5 gallons:

6.96

prior to sampling: 7.01

Conductivity:

initial:

after

prior to sampling: 5910 uMohs/cm

Amount bailed:

5 gallons:

~“15 gallons
well recharged ~15 min.

Samples taken:

4 40 ml vials
4 1 liter bottles

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

Sample ID #:

8806021015

4190 uMohs/cm

5420 uMohs/cm

Project No.: 232-799-5009
Geologist: T. Le Page

Weather:~75, warm/breezy

DTP PT

ﬁJLEKQ GROUNDWATER
| TecnNoLoGY. 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 vials
4 1 liter bottles

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

Sample ID #: 8806020135

Tank: 24

Description of Water:
clear, strong hydrocarbon odor and rust odor

Samples Taken:
4 40 ml vials
4 1 liter bottles

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

Sample ID #: 8806020105

Tank: 32

Description of Water:
pale yellow, strong HzS odor

Samples taken:
4 40 ml vials
4 1 liter bottles

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

Sample ID #: 8806020205

[ @ GROUNDWATER
[ | Tecunotocy, Inc,




 TECHNOLOGY, INC.

- GROUNDWATER

3620 Wyoming. NE. Suite 104, Alhuguerque. NM 87111

(H05) 298-5562

August 3, 1988
232-799-5008

Ned Kendrick

Montgomery and Andrews, P.A.
325 Paseo de Peralta

P.0. Box 2307

Santa Fe, New Mexico 87504-2307

RE: Analytical results, Giant Bloomfield Refinery.

Dear Mr. Kendrick:

Enclosed are complete gets of analytical results of water samples
taken from the Giant Bloomfield Refinery on June 1,2 and June 23,
1988. A sheet which correlates sample I.D. and sample location
has been included.

The samples taken from the airstripper on June 23 have been

identified using AS INF for the influent sample and AS EFF for
the effluent sample.

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

Sincerely,

GROUNDWATER TECHNOLOGY, INC.
L :

R RN ) i
Michael Wood
Territory Manager
Hydrogeologist

enclosures

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

Offices throughout the 1S, Canada and Overscas
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A division of Groundwater Technology, Inc. PROJECT MGR: Michael Wood
| Western Region Broundwater Technology, Inc.
4080-C Pike Lane 3620 Wyoming, NE
Concord, CA 94520 ° . Albugquerque, NM 87111

PROJECT#: 232-799-5009-12

(415) 685-7852 LOCATION: Farmington, NM

(800) 544-3422 from inside California

(800) 423-7143 from outside California SAMPLED: ©6/23/B8 BY: M. Wood

RECEIVED: ©6/25/88 BY: K. Biava
ANALYZED: 96/27/88 BY: B. Sra
MATRIX: Water *

TEST RESULTS UNITS: ug/L (ppb)
| MDL ILAB # | 26059 | 26060 | { |
COMPOUND 1 11.D. # 1 RS INF | AS EFF | I l
Benzene 2.5 700 9.5
Bromodichloromethane 8.3 0.5 (8.5
Bromoform 2.3 8.3 (0. %
Bromomethane 2.3 (8.3 (0.5 ‘
Carbon tetrachloride 8.5 (0.5 (8.5 |
Chlorobenzena 2.5 (8.5 (8.5 i
Chloroethane e.5 (0.5 8.5
2-Chloroethylvinyl ether 1.0 (1.0 (1.0
Chloroform 0.5 (0.3 (0.5
Chloromethane 2.5 (0.5 {8.5
Dibromochloromethane 2.5 (0.3 (0.3
1,2-Dichlorobenzene 2.5 (0.3 (0.5
1,3-Dichlorobenzene 2.5 (@.5 (8.5
1,4-Dichlorobenzene 0.2 0.3 (8.5
Dichlorodifluoromethane 0.5 (6.3 (0.5
1, 1-Dichloroethane 2.3 4.3 (8.3
1,2-Dichloroethane 0.5 42 @.87
1,1-Dichloroethene 2.2 (0.2 Q.2
trans-1,2-Dichloroethene 0.5 14 (8.5
1,2-Dichloropropane 2.5 {8.5 (0.5
cis-1,3-Dichloropropene 0.3 (0.3 (0.5
trans-1, 3-Dichloropropene 2.3 (8.5 (8.5 |
Ethylbenzene 0.5 79 1.3
Methylene chloride 2.5 4,7 3.0
1,1,2,2-Tetrachloroethane 8.5 (8.5 {0.5
Tetrachloroethene 2.3 (0.5 {@.5
Toluene 2.9 490 7.8
1,1, 1-Trichloroethane 2.5 1.6 (0.3
1,1,2-Trichloroethane 0.5 (8.5 {0.5
Trichloroethene 2.3 1.7 (0.3
Trichlorofluoromethane 2.5 (0.5 (0.3
Vinyl Chloride 1.0 (1.0 (1.0
Xylenes 8.5 a0e 28
MDL = Method Detection Limit.
METHODS: EPR €01/602.
G o
~

SAFY KHALIMA, {Ph.D., FZirector
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A division of Groundwater Technology, Inc. CLIENT: Michael Wood
Groundwater Technology, Inc.
Concord, CA 94520 ‘ Albuquerque, NM 87111

PROJECT#: 232-799-5009-13

(415) 685-7852 ' LOCATION: Farmington, NM
(800) 544-3422 from inside California

(800) 423-7143 from outside California ?222‘1'525‘ gg;g;jgg gz: :: g?:ga |
ANALYZED: @7/07/88 BY: L. Hinson » |
MATRIX: Water
TEST RESULTS UNITS: ug/L (ppb)
| MDL | LRB % | 26@61 | 26062 I I l
COMPOUNDS l | I.D.# | AS INF | RS EFF | ! !
Acenaphthene 10 {10 {10
Acenaphthylene 10 {10 (10
|
| Anthracene iﬁ (10 (10
Benzo (a) anthracene 10 (10 © (10
Benzo (a) pyrene 10 i {10 {10
Benzo (b) fluoranthene 10 (10 (10
Benzo (ghi) perylene 10 {10 {10
BEﬁzo (k) fluoranthene 10 {10 (10
Chrysene 10 (10 (10
Dibenzo (a,h) anthracene - 1@ {10 | (19
Fluoranthene 10 - (10 (10
Fluorene 10 (10 (10
Indeno (1,2,3-cd) pyrene 10 {18 {10
1 Naphthalene 10 51 {10
Phenanthrene 10 (18 (10
Pyrene 10 (10 (10 ' | |

MDL=Method Detection Limit.
METHOD: EPR Method 61@.

Q&Ld K/ Nl /é( /(’"777’

SAFY KHRLIFR, Ph.D., Director
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A division of Groundwater Technology, Inc. CLIENT: Michael Wood

Groundwater Technology, Inc.

3620 Wyoming, NE

Albuquerque, NM 87111
PROJECT#: 222-799-5009-14

Western Region
4080-C Pike Lane
Concord, CA 94520

(415) 685-7852 ) LOCATION: Farmington, NM
(B00) 544-3422 from inside California : ’
(800) 423-7143 from outside California SAMPLED: 06/23/88 BY: M. Wood

RECEIVED: 0&/25/88 BY: K. Biava

ANALYZED: 06€/29/88 BY: C. Miller

MATRIX: Water

TEST RESULTS UNITS: mg/L
| MDL ILRB # | 26063R | 26064A | | |

PARAMETER | 11.D.# | RS INF | AS EFF | | l
Calcium 2.3 570 480
Sodium 2.3 770 6408
Magnesium 2.5 49 50
Potassium 0.5 2.9 2. 4

MDL = Method Detection Limiti compound below this level would not be detected.
METHOD: EPR 3020/6@10.

5‘;}1'77'2(, P Feicy

SAFY KHALIFAR, Ph.D., Director
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Environmental
—— Laboratories@

A divigion of Groundwater Technology, inc.

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

(415) 685-7852
(B00) 544-3422 from inside California
(800) 423-7143 from outside California

Page 1 of |
07/15/88 rw
CLIENT: Michael Wood

Groundwater Technology, Inc.

3620 Wyoming, NE

Albuquerque, NM 87111
PROJECT#: 232-799-5009-15
LOCATION: Farmington, NM

SAMPLED: ©f/23/88 BY: M. Wood
RECEIVED: 06/25/68 ~ BY: K. Biava
ANALYZED: ©6/30/88 BY: R. Heines
. MATRIX: Water R. Bly
TEST RESULTS
| UNITS | MDL |ILAB # | 260638 | 26064B | |
PARAMETER l ] II.D. % | AS INF | RS EFF | |
Chloride mg/L 1 . 765 730
Bicarbonate mg CaCe3/L 12 330 310
Sulfate mg/L 1 1335 1380
Carbonate mg CaC@3/L i2 - {12 (12

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

METHOD : SM429

gaju /(l\iw* k//c,

SAFY KHALIFA, -Ph.D., Director

//771
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EEN nvironmental
wmmmw | aboratories @ CLIENT: Michael Wood

A division of Groundwater Technology, nc. Groundwater Te‘:hnOIOQY! Inc.
3620 Wyoming, NE

Western Region Albuquerque, NM 87111
4080-C Pike Lane PROJECT#: 232-799-5009-16
Concord, CA 94520 ‘ LOCATION: Farmington, NM
(415) 685-7852

| (B0O0) 544-3422 from inside Calitornia SAMPLED: ©6/23/88 BY: M. Wood

‘ (800) 423-7143 from outside California RECEIVED: ©6/25/88 BY: K. Biava

ANALYZED: ©07/@5/88 BY: R. Heines
MATRIX: Water
TEST RESULTS

| UNITS | MDL ILAB & | 26065 | 26066 | | A
PARAMETER | { 1I.D.# | AS INF | AS EFF | | |
Total Dissolved mg/L 10 3,803 3,903

Solids

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

METHOD : SM2@9B

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

Sample 1.D. Well # Analysis

8806010347 GBR 24D 601,602
Cations, anions
TDS, PAH

8806010530 GBR 30 "

8806021220 GBER 17 "

8806021015 GBR 31

8806020105 Tank 24

8806020135 Tank 22

B806020205 Tank 32 "

GROUNDWATER
TECHNOLOGY. INC,
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Environmental

Q6/23/88 wh Page 1| of 3
wsmmw | aboratories [@
A division of Groundwater Technology, Inc. PROJECT MGR: Michael Wood
Western Region Groundwater Technology, Inc.
4080-C Pike Lane 3620 Wyoming N.E. Suite 104
Concord, CA 94520 . Albuquerque, NM 87111

PROJECT#: 232-799-5009-10

(415) 685-7852 LOCATION: Farmington, NM’

(800) 544-3422 from inside California

0) 423-714 ' iforni
(800) 423-7143 from outside California SAMPLED: 06/@1/88 BY: T. LePage

RECEIVED: 06/83/88 BY: J. Floro
ANALYZED: ©06/15/88 BY: P. Sra
MATRIX: Water

TEST RESULTS UNITS: ug/L (ppb)
! MDL. ILAB # | 24489 | 24490 | 24491 | 24432 |
COMPOUND | I1I.D. # | Q1053Za | Q10347 ITRIPELANKI @21@15 1

Berizere 2.5 (@.5 63 (2.5 (2.5
Bromodichloromethane 0.5 (.5 (2.3 0.5 (@.5
Bromaform .5 (2.5 Q.5 (@.5 (2.5
Bromomethare . 2.5 (0.5 (6.5 (0.5 Q.5
Carbon tetrachloride Q.5 {(@.5 2.5 (.5 (2.5
Chlorobenzene 2.5 (8.5 (2.5 {0.5 (2.5
Chlorocethare 2.5 {@.5 {@. 5 {@.5 (0.5
2-Chloroethylvinyl ether 1.0 (1.2 (1.0 (1.0 (1.@a
Chicroform 2.5 (0.5 (2.5 (2.5 (6.5
Chloromethane 2.5 (.5 (8.5 (8.5 (a. 5
Dibramochloromethane 2.5 {@.5 (2.5 (.5 (0.9
1,2-Dichlorobenzene 2.5 (Qa.5 (2.5 2.5 (2.5
1, 3-Dichlorobenzene 2.5 Q.5 1.3 (0.5 (0.5
1, 4-Dichlorobenzere 0.2 {(@.2 (8.2 {@.2 {a.2
Dichlorodifluoronethane 8.5 (.5 (.5 (.5 (0.5
1, 1-Dichloroethane 2.5 0.98 (0.5 {@.5 4,6 ‘
1,2-Dichloroethane 2.5 (2.5 55 (0.5 (.5
1, 1-Dichloroethene 2.2 {(a.e2 (2.2 (0.2 a.2
trans-1,2-Dichloroethene a.5 1.0 (0.5 .5 53
1,2-Dichloroprapane 0.3 {0.5 (2.5 (0.5 (0.5
cis-1, 3-Dichloropropene @a.5 (0.5 {(@.5 (@.5 {0.5
trans—1, 3-Dichloropropene 0.5 (0.5 (0.5 (0.5 (@.5
Ethylberzerne 2.5 (@.5 73 @.3 (2.5
Methylene chloride 0.5 {@8.5 (0.5 (2.5 (0.5
1,1,2,2~-Tetrachlaroethare a.5 {a.5 {@.5 {@.5 {@a.5
Tetrachloroethene B.35 0. 61 0.69 (8.9 S. @
1,1, 1-Trichlorcethane 2.5 (0.5 Q.5 (8.5 1.8
i, 1,2-Trichloroethane 2.5 (0.5 (8.5 8.5 (2.5
Trichlorcethere 2.5 Q.52 (.5 (2.5 7.6
Trichlorofluosromethane 0.5 (0.5 (0.5 (0.5 (2.5
Vinyl Chloride i1.@ (1.2 {1.Q (1.@a {1.@
Xylenes 2.5 0 4@ .5 (@.5
Toluene 2.3 (a. 3 11 @.5 (@.5

MDL = ﬁethod Detection Limit.
METHODS: EPA 821@/80z29.
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wsmmw Laboratories @)

A division of Groundwater Technology, Inc.

Western Region Page 2 of 3

4080-C Pike Lane ]
Concord, CA 94520 ‘ PROJECT MGR: Michael Wood

PROJECT#: 232-799-5009-1@
(415) 685.7852 . ;
(800) 544-3422 from inside California LOCATION: Farmington, NM

) ; . MATRIX: Water
(800) 423-7143 from outside California UNITS : ug/L (ppb)

TEST RESULTS

l MDL ILAE # | 24493 | 24494 | 24495 | 24496 |
COMPOUND | 11.D. # | Q021220 | @2@2@S |TripBlank]l @201@5 |

Bernzere Q.5 (@.5 360 (0.5 11e@
Bromodichloromethane 0.5 (0.5 {@.5 0.5 (8.5
Bromoform 2.5 (2.5 {@.5 Q.5 Q.5
Bromomethane 0.5 (0.5 (0.5 {8.5 0.5
Carbon tetrachloride @.5 @.5 (@.5 (@.5 .5
Chlorobenzene 2.9 (8.3 (0.5 (0.5 {@.5
Chlaroethare 2.5 {0.5 @e.5 - (@.3 (2.5
2-Chloroethylvinyl ether 1.0 (1.0 (1.0 (1.0 (1.0
Chloroform 2.5 {@. 5 {@.5 {@.5 {(@.5
Chloromethane 2.5 0.5 (2.5 .35 (2.5
Dibromochlorometharne @.5 (0.5 {@.5 {(@. 5 (@, 5
1,2-Dichlorobenzene 0.5 2.5 (0.3 {A.5 0.5
1, 3-Dichlarobenzene Q.5 (6.5 (.5 {@.5 (.5
1,4-Dichlorobenzene 2.2 (0.2 (2.2 0. 2 2.2
Dichloredifluoromethane 2.3 (0.5 (2.5 (@.5 0.5
1,1-Dichlornethane a.5 (0.5 12 {B.5 a.a
1,2-Dichlorcethare .5 2.5 10 (0.5 130
1,1-Dichloroethene 2.2 {(@.2 @.51 (8.2 @.61
trans-1,2-Dichlorcethene @.5 (.5 18 (8.5 13
1,2-Dichloropropane 0.5 (0.3 (@.5 (2.5 | (0.5
cis~1,3-Dichloropropene 2.5 {@.5 (2.5 Q.5 {(@.5
trans-1, 3-Dichloropropene 2.5 (0.5 (0.5 (0.5 (0.5
Ethylbenzere 2.5 (0.5 a2 {@.5 2.5
Methylere chloride 2.5 (0.5 (4.5 (8.5 (@.5
1,1,2,2-Tetrachlorcethane Q.5 (@.5 (0.5 (0.5 (0.3
Tetrachloroethere 8.5 (0.5 1.9 (0.5 1.8
1,1, 1-Trichlorcethane 0.5 3.1 2.3 (0.3 5.5
1,1,2-Trichloroethare 2.5 (0.5 (a.5 (0.5 {@. 5
Trichloroethene 2.5 {Q.5 4.9 (0.5 4.1
Trichlorofluoromethare 2.5 (0.5 (0.5 (0.5 (8.5
Vinyl Chloride 1.0 (1.0 {1.0 (1.@ {1.@
Xylenes 2.5 (0.5 309 .5 1300
Toluene Q.5 (0.5 15 (0.5 940

MDL = Method Detection Limit.
METHODS: EPR 8010/80z0.
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A division of Groundwater Technology, Inc.

Western Region Page 3 of 3

4080-C Pike Lane .
Concord, CA 94520 , PROJECT MGR: Michael Wood

PROJECT#: 232-799-5009-10@

(415) 6857852 LOCATION: Farmington, NM

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

MATRIX: Water

TEST RESULTS UNITS: ug/L (ppb)
| MDL ILAB # I 24497 |
COMPDUND 1 11.D. & I 228135 |
Bernzene 2.5 298
3 Bromodichloromethane 2.5 (@.5
Bromoform 2.5 {a.5
Bromomethane 0.5 0.5
Carbon tetrachloride 2.5 Q.5
Chlorobenzene 2.5 (8.5
Chlarcethane Q.3 {@.5
2-Chloroethylvinyl ether 1.9 (1.2
Chlaroform a.5 (2.5
Chloromethane 8.5 8.5
Dibromochloromethane a.5 {@.5
1,2-Dichlorobenzene 2.5 Q.5
1,3-Dichlorabenzene a.5 {@.5
1,4-Dichlorobenzene 0.2 0.2
\ Dichlorodifluoromethane 2.5 (2.5
‘ 1, 1-Dichlornethane 0.5 12
1,&-Dichloroethane 2.5 7. 4
1, 1-Dichloroethene 8.2 a.32
trans-1,&-Dichlorcetherne 2.5 17
1,2~-Dichloropropare 0.5 {0.5
cis-1, 3-Dichloropropene 2.3 {0. 3
trans-1i, 3-Dichloropropeng 0.5 (8.3
Ethylbernzene @.5 21
Methylene chloride 2.5 {@.5
1,1,2,2-Tetrachloroethane 0.5 Q.3
Tetrachloroethene 2.3 2.50
1,1,1-Trichloroethane 0.5 1.7
1,1,2-Trichloroethare Q.5 {a.5
Trichlorcethene 2.5 3.0
Trichlorofluoromethane 8.5 (0.5
Vinyl Chloride i.0 (1.0
Xylenes 2.5 480
Toluene 8.5 7.4

MDL = Method Detection Limit.
METHODS: EPA 8016/802Q,

SAFY KHALIFR, Ph.D., Director
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A division of Groundwater Technology, Inc. CLIENT: Michael Wood
Western Region Groundwater Technology, Inc.
2080-C Piko L a 3620 Wyoming Northeast #104
-C Pike Lane “
Concord, CA 94520 Albugquerque, NM 87111
4 PROJECT#: 232-799-5009-17
(4156857852 LOCATION: Farmington, NM
(800) 544-3422 from inside Calitornia SAMPLED: ©6/1.2/88 BY: T. LePage
) , e : ’ : .
(800) 423-7143 trom outside California RECEIVED: Q/27/88 EY: K. Biava
ANALYZED: 7/6-8,11/88 BY: L. Hinson
MATRIX: Water
TEST RESULTS UNITS: ug/L
! MDL | LRB # ! 24480C | 24481C | 24482C | 24483C |
COMPOUNDS | | I.D. # 1 Q10538 | @10347 | 20135 1 @z1e15 |
Acenaphthere 12 (10 (1@ (1o (10
Acenaphthylene 1@ (1@ (10 {10 (1@
Arthracene i@ {10 (19 (1@ (10
Benzo (a) anthracene 10 (1@ {19 (12 (1@
Berizo (a) pyrene 1@ (10 {10 {10 (i@
Berize (b) fluoranthene 10 ({10 (1@ (11 (1@
Benzo (ghi) perylene 1@ (1@ {10 (1@ (1@
Berizo (k) fluoranthere 19 {10 (10 (10 (1@
Chrysene 1@ {1@ {10 (1@ (10
Dibernzo (a,h) anthracene 12 (10 (10 {12 e
Flucranthene 1@ {10 {10 {1@ (i@
Flucrene 10 (io {10 (1@ (1@
Irdernc (1,2,3-cd) pyrene 1@ {10 (10 (1@ {12
Naphthalene 10 {12 {19 (10 (1@
Phernanthrere i@ (i@ (1@ (10 {10
Pyrene 10 (19 {10 (19 (1@

MDL=Method Detection Limit.
EPA Method 612.

METHDD:
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A division of Groundwater Technology, inc. Dage 2 of 3

Western Region

4080-C Pike Lane .
Concord, CA 94520 . CLIENT: Michael Wood

(415) 685-7852 PROJECT#: 232-799-50@9-17

OCATION: Farmi
(800) 544-3422 from inside California L N: Farmington, NM
(800) 423-7143 from outside California

MATRIX: Water

TEST RESULTS UNITS: ug/L

| MDL | LAB # 1 24484C | 24483C | 24486C | 24487C |

COMPOUNDS 1 i I.D. & ] 021220 | Q20205 | 020185 | @z013S |
ARcenaphtherne 1@ (1@ (10 (1@ {1@
Acenaphthylene 10 (10 (190 (10 (10
Arthracene 1@ ' (1@ (1@ e (1@
Berzo (a) anthracere i@ (10 (1@ (10 (10
Eenzao (a) pyrene 1@ {10 (1@ {10 {10
Benzao (b)) fluoranthene 10 (ig {10 (192 (1@
Beriza (ghi) perylene 10 {10 (10 {10 (1@
Benzo (k) fluoranthene 10 ) (1@ (19 (18 (1@
| Chrysere ' 1@ (1@ (16 (1@ (1@
| Dibenzc (a,h) anthracere 10 {192 (1@ (1@ (1@
Fluorarnthene 10 (1@ (10 (1e {10
Fluorene 1@ (10 (1@ (10 (1@
Irdens (1,2,3-cd) pyrerne 10 (1@ (1@ (10 (10
Naphthalene 10 {10 42 39 1@
Pheranthrene i@ {aa {10 (10 (1e
Pyrene 10 {19 {10 {19 {1@

MDL.=Method Detectior Limit.
METHOD: EPA Method 6&10.
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A division of Groundwater Technology, Inc. Page 3 of 3

Western Region

4080-C Pike Lane _
Concord, CA 94520 ~ CLIENT: Michael Wood

(415) 685.7852 PROJECT#: 232-799-5009-17

L ON: "mi NM
(800) 544.3422 from inside California OCATION: Farmington,
(800) 423-7143 from outside California

MATRIX: Water

TEST RESULTS UNITS: ug/L
i MDL | LAE # ! 24488C |
COMPDUNDS | I 1I.D.# I 020205 |
Acenaphthene 1@ : {10
Rcenaphthylene 10 (1@
Arthracene i@ {10
Benzo (a) anthracene 12 (10
Berize (a) pyrene i@ {10
Berzo (b) fluoranthene io {10
Benzo (ghi) perylerne 10 {10
Bernzo (k) fluoranthene 10 {10
Chrysene - 10 (1@
Dibenzo (a,h) anthracene 1@ (1@
Flucranthene i@ {10
Fluofene 18 {10
Indenco (1,2,3-cd) pyrene i@ (1@
Naphthalene 10 96
Phenanthrere 1@ {10
Pyrene 1@ (1@
;BE;Method Detection Limit.
METHOD: EPA Method 610.
SAFY "KHALIFAR, Ph.D., Director
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A division of Groundwater Technology, Inc. MANRAGER: Michael Wood

Groundwater Techrwology, Inc.

Western Region 3620 Wyoming Northeast, Suite 104

4080-C Pike Lane

: Albuquerque, NM 87111
Concord, CA 94520 '
oneor PROJECT#: 232-799-5009-11
(415) 685-7652 LOCATION: Farmington, NM

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

SAMPLED: @6/81/88 BY: 7. LePage
RECEIVED: @6/03/88 BY: J. Floro
ANALYZED: @6/15/88 BY: C. Miller
MRJOR CARTIONS MATRIX: Water
TEST RESULTS
| UNITS | MDL ILRB # | 24480A | 244B1R ) 244B2RA | 244B3A |
PRRAMETER i | 11.D. & | Q10530 | @18347 Q28135 ez1a15 |
Sodium g /L 2.1 578 491 686 769
|
Potassium mg/L 1.0 3.3 5.3 3. 4 3.9
|
Calcium mg/L Q.1 S58¢ 500 558 598
Magnesium mg/L Q.1 S50 73 Se 51

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

METHOD: EPA 3005/€Q10
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A division of Groundwater Technology, Inc.

Western Region
4080-C Pike Lane
Concord, CA 94520 : Page 2 of 3

“;15) 685'7322 o tormi MANAGER: Michael Wood
(B00) 4259153 from outside Cofforata PROJECT#: 232-799-5009-11
) LOCATION: Farmington, NM

MAJOR CATIONS MATRIX: Water

TEST RESULTS
| UNITS | MDL ILAB # | 24484A 1| 24485R | 24486A | 24487A |
PARAMETER ! ! I1.0. % | Qz1220 | Q20205 | Q20105 | Q20135 |
| Sodium mg/L 2. 1 281 620 700 752
Potassium mg/L 1.0 ) 1.1 2.9 3.3 3.8
Calcium mg/L U 411 474 S5et 579
Magresium mg/L 2.1 44 48 S50 54

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

METHOD EPR 3005/6G10
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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

MAJOR CATIONS
TEST RESULTS

Page 3 of 3
MANAGER: Michael Wogd

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

MATRIX: Water

I UNITS | MDL ILAB # | 24488R |
PARAMETER I | iI.D. % | ozozes |
Sodium mg/L .1 570
Potassium mg/L 1.0 3.1
Calcium mg/L 2.1 456
Magnesium | mg/L 0.1 47

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

METHOD: EPA 3005/6010

SAFY KHALIFA, Ph.D., Director
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A division of Groundwater Technology, Inc. . MANAGER : Michael Wood
. Groundwater Technology, Inc.
Western Region 3620 Wyoming N.E. Suite 104

4080-C Pike Lane

Concord, CA 94520 Albuquerque, NM 87111

PROJECT#: 232-799-50@9-9

(415) 685-7852 ) .
(BOO) 544-3422 from inside California LOCATION: Farmington, NM

(800) 423-7143 from outside California

S5AMPLED: Q&6/01/88 BY: T. LePage

RECEIVED: @6/93/88 BY: J. Floro

ANALYZED: @&/07/88 BY: R. Heines

MATRIX: Water

TEST RESULTS UNITS: mg/L
| MDL LAB # | 24480 | 24481 | 24482 | 24483 | 24484 |

PARAMETER ! I.D.# | 019532 | 010347 | @20135 | 21015 | 22izee |
Total Dissolved 12 3996 3487 4034 4374 2382
Sclids
Hicarbonate za 184 130 297 211 140
Carborate cd (2 (20 (@ {(cO (cd
Chloride 1 37 630 910 850 190
Sulfate 1 227@ 1640 1570 1920 135@

MDL = Method Detection Limiti compound below this level would vnot be detected.
METHOD : TDS by Standard Methcd 2@SB

Bicarbornate by Standard Method 403

Carbornate by Standard Method 4@3

Chloride by Standard Method 429

Sulfate by Starndard Method 429
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A division of Groundwater Technology, Inc. Dage 2 of

n

Western Region

4080-C Pike Lane .
COnCOrd‘ CA 94520 ' MQNQGER: MlC‘haEl NC\Od

{415) 685-7852 PROJECT#: 232-799-5009-9

(800) 544-3422 from inside California LOCATION: Farmington, NM
(800) 423-7143 from outside California

MATRIX: Water

TEST RESULTS UNITS: mg/L
| MDL LRE # | 24485 | 24486 | 24487 | 24488 |
| PARAMETER | I.D.# | 220205 | 020105 | @20135 | 020205 |
| Total Dissolved 1@ 4274 4031 4218 4256
‘ Sclids
Eicarbonate 20 2002 311 284 B@
Carbonate bl {20 (20 20 {2a
Chleride 1 940 690 915 @50
Sulfate 1 1510 1370 15689 163@

MDL = Method Detection Limiti compound below this level would not be detected.
METHOD: TDS by Standard Method 203B

RBicarbonate by Standard Method 4@3

Carbonate by Standard Method 4@3

Chloride by Standard Method 429

Sulfate by Standard Method 429

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 DEPTH (ft) DATA_SOURCE
29.12.14.11 180 State Engineers Office
29.12.15.143 155 State Engineers Office
29.12.20.333 28 State Engineers Office
29.12.21.4222A 55 U.S. Geological Survey
29.12.21.4222B 46.5 U.S. Geological Survey
29.12.21.4244A 42.5 U.S. Geological Survey
29.12.21.4422 43.5 U.S. Geological Survey
29.12.21.4444 57 U.S. Geological Survey
29.12.22.1321 61.5 U.S. Geological Survey
29.12.22.1331 52.5 U.S. Geological Survey
29.12.26.21 47 State Engineers Office
29.12.26.211 100 State Engineers Office
29.12.26.24 38 State Engineers Office
29.12.26.34 47 State Engineers Office
29.12.26.42 70 State Engineers Office
29.12.26.42 50 State Engineers Office
29.12.26.422 45 State Engineers Office
29.12.26.422 45 State Engineers Office
29.12.27.13 63 State Engineers Office
29.12.27.131 50 State Engineers Office
29.12.27.133 55 State Engineers COffice
29.12.27.133 51 State Engineers Office
29.12.27.134 35 State Engineers Office
29.12.27.234 36 State Engineers Office
29.12.27.234 65 State Engineers Office
29.12.27.442 NA State Engineers Office
29.12.27.41 40 State Engineers Office
29.12.27.31 45 State Engineers Office
29.12.27.31 35 State Engineers Office
29.12.27.31 87 State Engineers Office
29.12.27.31 25 State Engineers Office
29.12.27.311 25 State Engineers Office
29.12.27.311 32 State Engineers Office
29.12.27.313 32 State Engineers Office
29.12.27.414 24 State Engineers Office
29.12.28.224 NA State Engineers Office
29.12.28.420 39 State Engineers Office
29.12.28.420 40 State Engineers Office
29.12.28.421 NA N.M.E.1.D.
29.12.29.114 20 State Engineers Office
29.12.29.114 21 State Engineers Office

29.12.29.114 19 State Engineers Office




WELL LOCATION

29.12.29.124
29.12.29.132
29.12.29.133
29.12.33.2411
29.12.33.2
29.12.34.11
29.12.34.113
29.12.34.421
29.12.34.4341
29.12.35.342

TABLE 2-1
CONTINUED

DEPTH (ft

DATA SOURCE

State Engineers Office
State Engineers Office
State Engineers Office
N.M. Bureau of Mines
State Engineers Office
State Engineers Office
State Engineers Office
N.M. Bureau of Mines
N.M. Bureau of Mines
N.M. Bureau of Mines




ATTACHMENT #7

REVISED REFINERY MAP




GIANT BLOOMFIELD REFINERY
WELL HEAD ELEVATIONS AND COORDINATES
(Data from Brewer Associates)

Wall Wall Head GConcrete Ground North East
I.D. Elav. 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 10241.565 11687.80
GBR-08 5390.50 5388.04 5387.53 10150.28 11486.73
GBR-09 5389.92 5368.14 5387.68 10165.35 11467.59
GBR-10 5390.57 5388.22 5387.71 101567.79 11458.566
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 5391.565 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 11492.756
GBR-215 5400.65 5297.90 5397.68 10945.78 11492.756
GBR-22 5395.81 5394.35 5393.90 10751 .42 11458.80
GBR-23 5403.72 5401.22 5400.84 11014.34 11663.086
GBR-24D 5396.77 5394.00 5393.75 11083.96 11447.00
GBR-24S 5396.08 5394.00 1 5393.75 11083.96 11447.00
GBR-25 5396.72 5395.39 5394.97 10853.81 11476.29
GBR-26 5395.59 5394.565 5394.42 10949.97 11421.89
GRW-11 5387.85 5397.48 5397.13 10937.41 11483.66
GRW-12 5397.24 5395.756 5395.25 10868.86 11419.18
GRW-03 5388.77 5388.31 5387.76 10134.61 11550.03
GBR-30 5396.58 5394.76 5394.26 11014 .84 11382.086
GBR-31 5394.886 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 11377.90
GRW-05 5390.56 5388.17 5387.81 10167.89 11419.53
GRW-01 5394.30 5391.91 5391.59 10114.02 '11888.26
GBR-39 6397.55 5394.92 5394.57 10940.69 11404.569
GBR-40 5400.76 5401.16 5400.60 10584.07 11713.64
GBR-41 5396. 35 5396.62 5396.15 104b65.92 11694.52
GRW-02 5391.28 5390.43 5389.80 10099.54 11698.80
GRW-04 5390.02 5388.03 5387.48 10136.32 11472.88
GRW-06 5390.81 5389.03 5388.43 10225.60 11402.59

GROUNDWATER
TECHNOLOGY, INC.
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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(gpd/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) | GCGL: |
LOCATION MAP: Page | of _2
SITE 1D: HONT & AND LOCATION {D: (EX-5)GBR-40
. STTE COORDINATES {ft.):
NORTH H £
GROUND ELEVATION (ft. MSL): 5394 (10r0)
STATE: REW MEXICD COUNTY: SAR JUAN
DRILLING METHOD: HSA W/SPLIT SPOONS. 7" BOREHOLE.
DRILLING CONTR.: WESTERN TECH.
GBR-41 NOT TO SCALE
DATE STARTED: 4/24/87 DATE COMPLETED: PLUGGED4/24/87
W& VAN 1/A MW 1/4 527 T29N Rl2W FIELD REP,: J.P. KASZUBA
‘ COMMENTS: BORENOLE NOT COMPLETED AS A WELL. SATURATED @
33,0-34.5". 10=38",
LOCATION DESCRIPTION:
2 RUN SAMPLE
DEPTIH | LITH] €] A Uscs VISUAL CLASSIFICATION
Cl M 7 1FROM 1O 1.0. TYPE
0
1{3.0]4.5 3.0-3.3° Road Gravel.
. 3.3-4.5° SAND. tan, med- to cs- gr, mod sorting. No
£YX 01 HC odor.
5
218.0]9.5 8.0-9.5° No Returns.
10
3f3.0h4s ) 13.0-13.6°  SAND, 1t brn, med- to cs- gr, mod sorting.
No HC odor.
13.6-14.5"  SAND, 1t brn, fn- to med- gr, minor cs- gr,
mod sorting. Ho WC odor.
15
4018.0 J19.5 18.0-18.9°  SAND, brn, med- to cs- gr, mod sorting.
Angular pebhle fragments {up to 2 cm
across) @ 18.7-18.9°., No MC odor,
18.9-19.5"  SAND, V1t brn, fn- to med- gr, mod sorting.
No HC odor.
5p3.0p4.5 23.0-23.5  SAND, 1t brn, fn- to cs- gr, minor silt &
pebhles {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 [n- gr,
well-sorted. No HC odor.
25
% 6 p8.0 p9.5 28.0-29.5"  CLAY, olfve brn. No HC odor.
30 p—




BOREHOLE LOG (WELL) ' - BCL |

LOCATION MAP: Page _2 of 2
SITE 1D: MONT & AND LOCATION 1D: (EX-5) GBR-40
- SITE COORDINATES (ft.):

NORTH N E
GROUND ELEVATION {Tt. MSL): 5394 [10P0)
STATE: NEW MEXICO COUNTY: SAN_JUAN
ORILLING METHOD: SAME
DRILLING CONTR.: WESTERN TECH.

GBR-41 NOT TO SCALE DATE STARTED: SAME DATE COMPLETED: SAME
/A __ 14 A4 114 S__ T R___ FIELD REP.: SAME

COMMENTS: MINOR DIESEL ON SPLLT SPOONS FROM SATURATED ZONE,

BEDROCK @ 39°. \
LOCATION DESCRIPTION: \

Rl S RUN SAMPLE
OEPTH | LITH.] E[ A uscs VISUAL CLASSIFICATION |
Cl M| 7 [FROM TO 1.D. TYPE ‘
30 :
7 p3.0 pAS 33.0-33.8’ CLAYLY SAND, dark olive brn, sand is n-
gr, well-sorted. Saturated. Faint HC
odor,
/-x. 33.8-34.5 CLAY, as @ 28.0-29.5, but saturated & faint
/ i‘h HC odor(?).
35
8 [18.0 po.5 38.0-38.9°  CLAYLY SAND, brn, sand is fn- to med- gr,
mod sorting., Saturated. Faint HC odor{7).
38.9-39.5' SANDSTONE, mottled tan/brn, med- gr, minor
77 cs- gr, mod sorting. Poorly cemented,
V?/y friabte. Saurated.
40
45
|
50
55 :
60 )




LITHOLOGIC LOG
Page _ 5 of 1

LOCATION MAP:

TRANSPORTATION . SITE 10: GBR-41 LOCATION D: BOREMOLE #5 i
<+ OFFICE . SITE COORDINATES (ft.):
‘ " BOREHOLE { NORTH | E
3
(GBR-40) GROUND ELEVATION (ft. HSL):
SIME: NEW MEXICO COUNTY: SAN JUAN
ORILLING METIIOD: 1IOLLOW_STEM AUGLR, 7" BI1
“°F§§3}§,{5 * BOREHOLE #6 ¢ DRILLING COMIR. : WESTERN 1LCH
DATE STARTED: __ 10/6/8] OATE CONPLETED: _LO/1/8]
VA A 1A /4522 1298 RI2W. FIELD REP.: J.P. KASZUDA

COMMENTS: _ SPLIT_STOONS AND CUTIINGS. BEOROCK @ -30%'.
10=35". SATURATED @ ~27'.

LOCATION OESCRIFTION:

Sample Type

Depth Visual % Blow Counts and Interval Lithologic Description

0 - 567 SAND:
't brn; fn- to med- grain, minor coarse-, granules
to 1/8"; mod sorting. Ko HC stain or odor.

3
e
)
.
.
i®
0

2.4, 4 5°0"-6'6" 5°6" - 10°5"_SAND:
brn; fn- to med- grain, minor silt; mod sorting.
No HC stain or odor.

e 1
@i 1 !
T

ief 1

1®t

1o 1,5, 4 10.0"-11°6" 10°57 - 12°6" SAUD:

W hrn (grysh}. fn-graln, minar stit. Med,
sorted. Ho HIC stain or odor.

]
i
T

}
i

iei | 1 7

12767 - 30707 SAND:
3,33 15°0"-16"6" hrn, fn-grain w/minor med. grain. Mod sorting. No
WC stain or odor.

s [T

e
°
t 1@
e
K3
Te

20°0" - 21°3" SAND:
gnenish gray. fn- to med-grain. Minor clay, mod
3,3,5 20°0"-21°6" sorting. Faint HC odor (7).

(®1 ) |
*
*
L ]
-
L
.

| 20

i
i
1
i
1
il
i

2173° - 22°6"_SAMR:
brn, mod-grafn w/minor fo & crs gratns. Hod
sorting. Faint NC odor (7).

25 5 5. 6 25'0"-26°6"

P 1 led

226" - 26°A"_SAND:
tk gray, med-gratned w minor fn-, crs-; mod
sorting; 11U stain and odor,

50 30°0"-30°5y" 26°4" - ~21'6" SAND:

brash gray: med-grained, minor crs- mod sorting.
HC stain & odor.

]

5

1

\ ]
o 4 !

]

'8
L@
i e
L3
-

30

Te1 & 1

X
j®
1@
e
e

=176 - 30737 SAND:
18, 50 35°0-36"1" mottied gray & brn, fn-grained w minor crs, clay;
e ) mod sorting. 1IC stain, faint 1IC odor. Saturated,

35

30°3" - ~32°6" SANDSIONE:
moltled gray and hrn; In-gratned, minor med-brn
ae ] clay Innges; mnd sorting: Vithified, poorly-

I cemented.  Fatnt HC odor no NIC stain. WNot satur-
_ R ated,

| IR E!

40

- 32°67 - 35717 SANDSTONC:
LERR N It brn, fn-grained, minor mrd-, ers-: mnd =orting,
AL No HC stain, no HC ndor. Lithilied, poorly
REN N cemented, Nnl saturated.

RERRNNS 357172 35'B”_SAUDS TONE :
50 | EREEEEREEN W ben, (n-qeatned, well sorted, Tithified,
I O L O O R B Hoelnratnly eemented. Minor Fe-oxide stain, Mipor
NERN black, ecarhon stain, No L stain or odor, Not
AL i saturaled.




LOCATION 1D:

BOREHOLE #5

Sample Type

Page _6_ of _l1

Depth Visual X Lith Blow Counts and [nterval Lithologic Description
i 35'8" - 36°1" SANDSIONE:
mott led gray & brn, fn- to med-grained, minor crs-:
50 poorly sorted; Vithifled, mod cemented. No HC
stain or odor. Not saturated.
55 T0=35'. Completed w 2" PVC & stainless steel. PVC
L blank 32°-35', 020 stainless steel screen 2°6"-32",
PVC blank to surface sand (10/40) 166" - 35',
bentonite 11'6” - 16°6", sand (10/40) 11'0" -
- 11°6", cement grout w 5% bentonite to surface.
60 | |
65
70 %_‘
15 -
80 B
85
90 || 1
95 %—_
100 |
105 |
110
115
Y Y




LITHOLOGIC LOG
Page _ 1 of _1

LOCATION HAP:

SITE ID: __GIANT LOCATION 10: GBR-42
GBR-29 50" ) SITE COORDINATES (ft.):
| NORTH | " i
- GROUND ELEVATION (ft. MSL): __ 5293 (topo)
STATE: NEW MEXICO COUNTY: SAN JUAN
ORILLING METHOD: AIR ROTARY W/ CASING DRIVER -
GBR-42 ORILLING CONTR.: BEEMAN BROTIERS DRILLING COMPANY

L 1/4 _SW1/4 _ NWi/4 _NW1/4 S27_ TQON_ RJ2

DATE STARTED: 12/15/8] DATE COMPLETED: _12/15/8]
FIELD REP.: J.P. KASZUBA, J.F. KIRBY

LOCATION DESCRIPTION:

COMMENTS: STEAM CLEAN ALL DRILLING EQUIP, BOREHOLE = 9 7/8”.
BEGAN USING WATER ©25°. CONTAMINATION ©38°'. BEDROCK 857°,
10 = 63°

=1

Driltling Time
Depth Visual X Lith Scale

Sample Type
and Interval Lithologic Description

10

15

20

25

30

a5

40’

45

50

Q' - 10’ SAND - Wt brn; med-grsin, well sorted,
0’ - 63" uncons. minor clays (<10%). No hydrocarbon
cottings stain/odor.

10° - 15° CLAYEY SAND - 1t brn, med-grain, mod
sorting. Minor (<I0%) crs grains. MNo. HC stain-
/odor.

15' - 25' CLAYEY SAND ~ 1t to med brn, med-grain,
well sorted. No HC stain/odor,.

25' - 30° CLAY - 1t brn, minor (<15%) sand. Sand
is med- to fn-grain with moderate sorting. No HC
stain/ odor.

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 - 1t brn. fn to crs grain,
poorly sorted. Gravels up to 1/2" diameter. No
not icable stain/odor.

51° - B3' CLAYSIONE - brnsh grey, cons. No HC
stain/odor,

Completed as 6-inch recovery well with flush joint
pipe. 1D well = 62,6, S5 blank 52.3" - 62.6°, 5%
screen (020 slot) 36.6° - 52.3°, $S blank 31.6' -
36.6', PVC blank 0" - 31.6". 5SS 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/5% bentonite to surface,

30' - 35° CLAY - 1t brn, 30% cobbles up to 1" diam.




LITHOLOGIC LOG

Page _ 1 of __1
LOCATION MAP:
SITE ID: _GIANT LOCATION 1D: GBR-43
) - SITE COORDINATES (ft.):
e NORTH GROUND ELEVATION (ft. MSL): _ 5389 {topo)
N STATE: NEW MEXICO COUNTY: SAN JUAN
lg'.. GBR-43 DRILLING METHOD: AIR ROTARY W/ CASING DRIVER
DRILLING CONTR.: BEEMAN BROTHERS DRILLING COMPANY
DATE STARTED: 12/16/87 DATE COMPLETED: _i2/17/87
__ 174 _SWI/4 _ WWI/4 _NWI/4 S2] T29N_ RiZW FIELD REP.: J.P. KASZUBA,

COMMENTS: BOREHOLE = 9 7/B". BEGIN USING WATER €20°'. HC

CONTAMINATION @ 33°. BOULDERS/COBBLES @ 38', BEDROCK B55°.
LOCATION DESCRIPTION: 10 = 62°

Drilling Time Sample Type
Scale and Interval Lithologic Description

0’ - 10' SAND - 1t brn: fn- to med-gra!n, shrndd to
0' - 62' shang poorly sorted. Minor silt (<l10%) pebhles
cuttings (<10%X) w/max. dia. 1 inch. Uncons. HNo HC stain/
odor.

Depth Visual %

10° ~ 20' SAND - as above, but more tan in color
and gravel fraction decreasgs w/depth.

0' - 28" SAND - tan, med-grain, rndd to shang, mod
sorting. Minor sttt (<10X) and ers-grain sand
(<10%). Unconsolidated. No HC stain or odor.

28" - 32" CLAY - brn, uncons. No HC stain/ odor.

.

32' - 34’ SAND - brn, fn- to med-grain, shrndd, mod
sorting. Uncons, HC stain and odor 33° - 34°

34° - 37' CLAY - brn, unconsolidated. HC stain and
odor 34' - 35",

20

37° - 85° GRAVELLY SAND - olive brn crs-grain,
shrndd sand to ang pebble fragments w/l inch max
dia. Poorly sorted. Unconsolidated. Faint IIC
statn and odor (7).

55" - 62' CLAYSIONE - blue-gray, cons. No HC stain
or odor,

30 [~

Completed as 6-inch recovery well, with flush joint

pipe. 10D well = 60.5, SS blank 50.2° - 60.5"; S5

screen (020 sliot) 34.5° - 50.2", SS blank 29.5° -

345", PVC blank to surface. SS centralizers @

35 - 34.5' and 50.2'. Sand (10/20) 50" - 62°', sand
l/fj {(8/12) 29' - 50', bentonite powder 23° 29', native
re] backf111 19.8 - 23", cement grout w/5% bentonite to

) surface.

B4

)
9
ce

e
L

40 .




LITHOLOGIC LOG
Page _1 of 1}

LOCATION MAP:
SITE 1D: __ GIANT LOCATION ID: GBR-44
GBR-44 SITE COORDINATES (ft.):

N t
F\ NORTH GROUND ELEVATION {ft. MSL): _ 5390 (topo)

&,
= 0 STATE: NEW MEXICO COUNTY: SAN JUAN
Vo 30" SBR-37 DRILLING MCTHOD: AIR_ROTARY W/ CASING DRIVER
NOT T0 SCALE DRILLING CONTR.: BEEMAN BROTHERS DRILLING COMPANY
DATE STARTED: 12/11/81 DATE COMPLETED:
|L_1/4 _swi/a __NW1/4 _NW1/4 521 T29N_ Rl2W FIELD REP.: J.P. KASZUBA

COMMENTS: BOREHOLE = 9 7/8". BEGIN USING WATER @12', HC
CONTAMINATION © 38", BEDROCK @ 56. 10 = 59°.

LOCATION DESCRIPTION:

Drilling Time Sample Type
Depth Visual % Lith Scale and Interval Lithologic Description

0° - 12" SAND - brn, fn- to med-grain, shang to
0’ - 59 shrndd, mod sorting. Uncons, No HC stain or odor,
cuttings Becomes coarser-grained and poorly sorted w/depth.

12' - 30' GRAVELLY SAND - tan, fn-grain sand to
pebbles w/max dia of | inch, shrndd, poorly sorted.
Unconsolideated. No HC stain or odor.

ERRANARABEE 30' - 34" CLAY - brn, uncons. No Hc stain or odor.
B 34" - 38 SAND - brn, fn- to med-grain, shrndd, mod

sorting. Unconsolidated. HC odor and stain
837’ - 38",

10

15 38’ - 40' CLAY - brn, unconsolidated. Faint HC

stain and odor 38’ - 39°.

40" - 45" GRAVELLY SAND - grysh tan, fn-gratn sand
to pebbles w/max dia of 1 Inch sbrndd poorly
sorted. Uncons. Faint HC stain and odor (7).

20

45" - 50° SAND - yelsh brn, fn- to med-grain shrndd
to shang, mod sorting. Uncons. No HC stain or
odor.

25

IR

50° - 56° GRAVELLY SAND - tan, fn-grain sand to
pebbles w/max dia of 1 inch, shrndd, poorly sorted.
Unconsolidated. No HC stain or odor.

56' - 53° CLAYSTONE - blueish gray, consolidated.
No HC stain or odor.

.
.
.
-

T Jef
i

35 Completed as 6-inch recovery well, with flush joint

plpe. TD well = 58.6, SS blank 48.3' - 58.6"; 55
screen (020 slot) 32.6° - 48.3°, SS blank 27.6' -
32.6°, PVC blank 0' - 27.6°, SS centralizers @
32.6' and 48.3°. Sand (8/12) 27’ - 59', bentonite
powder 21’ 27’, cement grout w/S¥X hentonite to
surface,

1
[

0 [

45

50




BOREHOLE LOG (WELL) E=T-TH |

LOCATION MAP:
GBR-22 Page __} of _2

. . SITE 1D: MONT & AND LOCATION 1D: [EX-3) GBR-45
SITE COORDINATES (ft.):

N £

GBR-45 GROUND ELEVATION (ft. MSL): 5394 (T0PO)

STATE: NEW MEXICO COUNTY: SAN JUAN

DRILLING METHOD: HSA W/SPLIT SPOONS, 7" BOREHOLE

CBR-34 DRILLING CONTR.: WESTERN TECH.

DATE STARTED: 4/23/87 DAYE COMPLETED: PLUGGED 4/24/817
/8 1/4 NW_1/4 NW_1/4 S27 T29N R12W_ FIELD REP.: J.P. KASZUBA

COMMENTS: BOREHOLE NOT COMPLETED AS A WELL. GRAVELS @ 32°.
SATURATED @ ~ 33.5°. BEDROCK ® ~ 38", TD=43 .

LOCATION DESCRIPTION:

Rl S RUN SAMPLE
DEPTH LITH.| E} A Uscs VISUAL CLASSIFICATION
Cl M f [ FROM| TO 1.0, TYPE
Q
113.014.5 3.0-4.5' SAND, tan, fn- to med- gr, minor cs- gr,
mod sorting. No HC odor..
5
218.019.5 8.0-9.1' SAND, 1t hrn, fn- gr, minor med- gr, well-

sorted. No HC odor.

9.1-9.4' SAND, brn, fn- gr, well-sorted. Abundant
silt & clay. No HC odor.

L 9.4-9.5' SAND, as @ 8.0-9.1".

10 3 n3.opd.s 13.0-13.4° No Returns.

13.4-13.8 SAND, 1t brn, med- gr, poor sorting. Minor
cs- gr. No HC odor.

13.8-14.1°  SAND, brn, fn- to cs- gr, poorly sorted.
Abundant silt & clay. No HC odor.

14.1-14.2"  SAND, 1t brn, med- to cs- gr, poorly
sorted. No HC odor,

14.2-14.5"  SAND, brn, fn- gr, well-sorted. Abundant

15 siit & clay. No HC odor.
418.0 9.5 18.0-18.8'  CLAY, brn, minor fn- gr sand. No HC odor.
/// 18.8-19.5 SAND, it brn, fn- gr, well-sorted. No HC
odor.
20
5p3.0p4s 23.0-23.2"  CLAY, brn, minor cs- gr sand & <0.5 cm dia

pebbles, No HC odor.
23.2-23.7"  SAND. 1t brn, med- to cs- gr, poor sorting.

No HC odor. s
{,/, 23.7-24.5' CLAY, as ® 23.0-23.2°, Sandy ® 24.2-24.3".
J/ No HC odor.
25
/7 6 P8.0 p9.5 28.0-29.5' CLAY, as @ 23.0-23.2°, but lacks pebbles.
/ No HC odor.

30




BOREHOLE LOG (WELL) -

LOCATION MAP:

GCL. -

Page _2 of _2
6BR-22 g8 L of £
. SITE ID: MONT & AND LOCATION ID: (EX-3) GBR-45
S S1TE COORDINATES (ft.):
N E
GBR-45 GROUND ELEVATION {ft. MSL): 5394 (10P0)
& STATE: NEW MEXICO COUNTY: SAN_JUAN
DRILLING METHOD: SAME
GBR-34 DRILLING CONTR.: WESTERN TECH.
DATE STARTED: SAME DATE COMPLETED; SAME
S VO VZ I Y/ R V2 B T | R FIELD REP.: SAME
COMMENTS: NO DIESEL NOVED DURING DRILLING.
LOCATION DESCRIPTION:
RS RUN SAMPLE
DEPTH LITHY E| A USCS VISUAL CLASSIFICATION
q M #|FROM TO 1.0, TYPE
30
7 B3.0 p4.5 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, 1t brn, med- gr, well-sorted. Minor
pebbles (up to 2 em dia). Saturated.
Strong HC odor. Black HC stain @ 33.5-
. 34.0. Grey HC stain @ 34.0-34.2". Lt grey
stain @ 34.2-34.5".
35
8 p8.0 8.3 38.0-38.3" SANDSTONE, med- gr, minor fn-, cs- gr,
pebbies (2-4 cm dia), mod sorting.
Friable, poorly cemented. Limonite stain.
Saturated. Faint HC odor (7).
40
8 #3.0 B3.3 43.0-43.3" SANDSIONE, as above, but 1t brn color, cs-
B gr more abundant.
45
50
55
60




BOREHOLE LOG (WELL) | GCL |

LOCATION MAP: Page _ ] of _2
SITE ID: MONT & AND LOCATION ID: (EX-5)GBR-46
GBR-35 SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL): 5394 (10P0)
STATE: NEW MEXICO COUNTY: SAN JUAN

68R-36 O fproas DRILLING METHOD: HSA W/SPLIT SPOONS. 7" BOREHOLE,
DRILLING CONTR.: WESTERN TECH.
NOT TO SCALE |  pate STARTED: 4/24/87 DATE COMPLETED: PLUGGEDA/24/8]
/4 __1/4 W 1/4 NW_1/4 S27_ T29N_ R12W_ FIELD REP.: J.P, KASZUBA

COMMENTS: BOREHOLE NOT COMPLETED AS A WELL. SATURATED @
33.0-34.5", 1D=38°,

LOCATION DESCRIPTION:

RS RUN SAMPLE
DEPTH | LITHY{ Ef A uscs VISUAL CLASSIFICATION
C M # | FROM} 10 I.D. TYPE
0
113.0{4.5 3.0-3.3° Road Gravel.
3.3-4.5' SAND, tan, med- to cs- gr, mod sorting. No
HC odor.
5
2(8.0(9.5 8.0-9.5' No Returns.
10
3 13.014.5 : 13.0-13.6' SAND, 1t brn, med- to cs- gr, mod sorting.
No HC odor.
13.6-14.5'  SAND, 1t brn, fn- to med- gr, minor cs- gr,
mod sorting. No HC odor.
15
4 18.0 f19.5 18.0-18.89" SAND, brn, med- to cs- gr, mod sorting.
Angular pebble fragments (up to 2 cm
across) @ 18.7-18.9'. No HC odor.
- 18.9-19.5"  SAND, 1t brn, fn- to med- gr, mod sorting.
20 No HC odor.
5p3.0R4.5 23.0-23.5 SAND, 1t 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.
25 ‘
/% 6 8.0 9.5 28.0-29.5'  CLAY, olive brn. No HC odor.




% BOREHOLE LOG (WELL) | GCL |
LOCATION MAP: Page _ 2 of _2
SITE ID: MONT & AND LOCATION 10: (EX-5) GBR-46
CBR-35 SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL): 5394 (TOPO)
STATE: NEW MEXICO COUNTY: SAN JUAN
© GBR-36Q® 6BR-46 DRILLING METHOD: SAME
DRILLING CONTR.: WESTERN TECH.
NOT TO SCALE |  pare STARTED: SAME DATE COMPLETED: SAME
S VA DO V2. IS V2 NN V2 O T | R FIELD REP.: SAME
1 COMMENTS: MINOR DIESEL ON SPLIT SPOONS FROM SATURATED ZONE.
|
‘ BEDROCK @ 39',
| LOCATION DESCRIPTION:
RES RUN SAMPLE
i DEPTH | LITH.l E} A uscs VISUAL CLASSIFICATION
i ¢l M| #|FROM TO 1.D. TYPE
N
7 B3.0 B4.5 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 © 28.0-29.5, but saturated & faint
s HC odor (7).
/]
35
8 8.0 B9.5 38.0-38.9° CLAYEY SAND, brn, sand is fn- to med- gr,
mod sorting. Saturated. Faint HC odor(?}.
38.9-39.5' SANDSIONE, mottled tan/brn, med- gr, minor
/'/7 cs- gr, mod sorting. Poorly cemented,
‘ _ / friable. Saurated.
1 40
5
50
55
60




BOREHOLE LOG (SOIL)

L " AN
BLM-19 BLM-18 & -BLM-21

Page _1_of _1

BLM-22- Giant Bloomfield
SITE ID: _Refinery LOCATION 1D: GBR-48
SITE COORDINATES (ft.):
+ GBR-50 N _12159.02 E __11142.65
GROUND ELEVATION (ft. MSL): _5416.14
STATE: _New Mexico COUNTY: __San Juan
: DRILLING METHOD: _ Hollow Stem Auger/Contiruous Sampler
4+ GBR-48 DRILLING CONTR,: _ Western Technologies
DATE STARTED: __ 17 Oct 1988 DATE COMPLETED: 18 Oct 1988 .
FIELD REP.: _Martin Nee
174 1/4 174 176 § T R COMMENTS ¢
LOCATION DESCRIPTION:
RIS RUN SAMPLE
DEPTH | LITH. E|A uscs VISUAL CLASSIFICATION
[of ] ’ FROM T0 1.0. TYPE
0 1 0 3 SP |07-23/ Sand - Mod 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‘,
2 3 8
5
3 8 13
10
4 13 18
15
5 18 23
20
6 23 28 SM  |23r-26.5' Silty Sand - Mod yelsh brn, 10 YR 5/4, 75% v
fn to med sand, 20X slit, 5% clay, uncons, subangular
25 to subrounded, mod well sorted.
SC ]26.57-27.5' Clayey Sand - Mod yelsh brn, 10 YR 5/4,
7 28 33 70% v fn to med grained sand, 20X clay, 10% silt,
uncons, subangular to subround, mod well sorted.
30
CL |27.5'-31’ Silty Clay - Mod yelsh brn, 10 YR 5/4, 80%
clay, 15X silt, 5% v fn sand.
8 33 38
SP |31/-35’ Sand - Mod yelsh brn, 10 YR 5/4, fn to coarse
35 grained sand, uncons, mod well sorted, subangular to
subrounded, minor gravel <3X%.
e 9 38 43 357-377 Cobbles/Gravel Refusal - No core.
w =g 37¢-44! Shale - Light olive grey, 5 YR 2/2.
gy TD = 44.07, 2" 83 blank 43.6’ to 38.4', ss 20 slot
-_-_-"—: screen 38.4-28.4, 2% 83 to 3’ above surface, 10-20
—— sand to 23’, bentonite to 17.5', grout w/5X bentonite
45 to surface, 5"xé’ cement filled steel guard pipe.
4'x4’ concrete slab.
50




BOREHOLE LOG (SOIL)

Page _1 of _1_
" Giant Bloomfield

| + GBR-32 SITE ID: _Refinery LOCATION ID: GBR-49

; + GBR-18 SITE COORDINATES (ft.):
N _11908.13 £ _11168.02
GROUND ELEVATION (ft, MSL): _5410,76
STATE: _New Mexico COUNTY: __Sen Juan
DRILLING METHOD: _ Hollow Stem Auger/Continuous Sampler

* GBR-49 DRILLING CONTR.: _ Western Technologies
DATE STARTED: 17 Oct 1988 DATE COMPLETED: 17 Oct 1988
FIELD REP.: _Martin Nee
U VN V7 S VN VS S S COMMENTS:

LOCATION DESCRIPTION:

R} S RUN SAMPLE
DEPTH | LITH. | E | A uscs VISUAL CLASSIFICATION
C|M # FROM | TO 1.D. TYPE
! ] 1 1] 3 . SP |07-22’ Sand - Mod yelsh brn, 10 YR 5/4, v fn to coarse
i sand, uncons, sbang to sbrndd, minor slt.
1 2 3 8
5
7/-9’ As above w/cobblers or boulders.
3 8 13
10
i
4 13 18
‘ 15 157-16’ Same as 0-22 with 5X fn to med pebble gravel.
5 18 23
20 s
SM [227-25' Silty Sand - Mod yelsh brn, 10 YR 5/4, 70X
; -] 23 28 sand, v fn to cosrse, moderately well sorted, uncons,
14 sbang to sbrndd, 20X silt, 10X clay, minor, v fn to
25 A med pebble gravel.
/ SC |25/-33’ Clayey Silty Sand - Silty sand and stringers
-1 7 28 33 (6") of silty clay, mod yelsh brn, 10 YR 5/4, v fn to
i med grained sand, uncons, sbang to sbrndd,
30 g4¥
ai 28’ Appears moist.
: SM  |337-346.5’ Silty Sand - Dk yelsh or, 10 YR 6/6, 80%
Ak S ? sand, v fn to crs, uncons, sbang to sbrndd, well
35 g xUAt sorted, 20X silt, v minor clay.
SM  [36.5/-40' Silty Sand - Lt olv brn, S YR 5/6, v fn to
med grained sand, uncons, mod well sorted, sbang to
w sbrndd, 5X clay, 15X silt.
SC [407-42.5’ Clsy - Lt blsh grey, 58 7/11%.
TD = 42.5', 2" ss blank 38.5’ to 36.3’, ss 20 slot
screen 36.3' to 25.9’ 2% gs blank to 2.1’ above
45 surface, 10-20 sand to 21.0/, bentonite to 16.457,
grout with 5X bentonite to surface. 5"x6’ cement
filled steel guard pipe. &4’x4’ concrete glab.
50




BOREHOLE LOG (SOIL)

Page _1 of _1_
Giant Bloomfield
BLMN-17 BLM-20 SITE 1D: _Refinery LOCATION 1D: GBR-50
SITE COORDINATES (ft.):
sy BLA-18 & -BLe-21 N _12257.74 : € __11067.82
BLM-22° GROUND ELEVATION (ft. MSL): _ 5413.13
STATE: _New Mexico COUNTY: _ San Juan
. DRILLING METHOD: _ Hollow Stem Auger/Continuous Sempler
+ GBR-50 DRILLING CONTR.: _ Western Technologies/Continuous Sampler
DATE STARTED: 19 Oct 1988  DATE COMPLETED: __ 19 Oct 1988
FIELD REP.: _Martin Nee
174 174 1/4 176 S T R COMMENTS :
LOCATION DESCRIPTION:
S RUN SAMPLE
DEPTH | LITH, A uscs VISUAL CLASSIFICATION
M # FROM | TO 1.0. TYPE
0 1 0 3 s |0’-15’ Silty Sand - Mod yelsh brn, 10 YR 5/4, v fn to
coarse sand, <5% fn to med pebble gravel, approx 15%
silt, uncons, well sorted, sbang to sbrndd.
2 3 8
5
3 8 13
10
4 13 18
15 157-23' Same as 0-15 with no gravel.
5 18 23
20
) 23 28 CL |237-31’ Clayey Sand - Mod yelsh brn, 10 YR 574, 20%
clay, 10X silt, v fn to coarse sand, uncons, well
25 sorted, sbang to sbrndd.
7 28 33
30
SP |31/-37' Sand - Mod yelsh brn, 10 YR 5/4, <5% silt, <5%
gravel, fn to coarse sand, uncons, mod well sorted,
8 33 38 sbang to sbrndd.
35
371-43.0' Carbonaceou Shale - dusty yelsh brn, 10 YR
9 38 [42.5 2/2, mod well cons, minor Fe staining, <2X gravel.
40
D = 43.0', 2" ss blank 42.5’ to 37.26’, ss 20 slot
screen 37.26' to 26.91’ 2% gs blank to 4.14' above
45 surface, 10-20 sand to 20.19’, bentonite to 15.44',
grout with 5% bentonite to surface, 5"x6’' cement
filled steel guard pipe, 4'x4’ concrete slab.
50
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Bloomfield Refining
Company

A Gary Energy Corporation Subsidiary

April 25, 1988

New Mexico Environmental Improvement Division
Groundwater/Hazardous Waste Bureau

P. 0. Box 968 v

Santa Fe, New Mexico 87504

BTSSR0 oig e
P. 0. Box 2088
Land Office Building
Santa Fe, New Mexico 87501

trongBivisions: ;

2.
SRR LaREN e £

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 if you need additional details.

Sincerely&iggﬁs,

oy, //;
NN Alavt

/,
Richard Traylor'
Refinery Manager

RT/jm
Enclosure
cc: Joe Warr

Chris Hawley
Mike Macy

PO. Box 159 « Bloomfield, New Mexico 87443 « 505/632-8043
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RETURN New Mexico Env;ronmemal Improvement Division STATE USE ONLY
COMPLFEJES Ground Water/Hazardous Waste Bureau 1.0 Numoer

P.O.Box 968 (505) 827-2933
Santa Fe, NM 87504 (505) 827-2918 Date Raceived

TO

Notitication is required by Federal faw for all underground tunks that have been Yacilines (inclod R '"nl ved under the Natural Gas
nsed to ~tore revulated substances since January 10974 that are o the ground as of : Actof Tony, PI"""'I. Safets Actab 1979 o8
Niny &, 1986, or thatare broughtinto use after May £, 1936, The infurmation requested whichinan un..l\l-nL Pipe lithe fateiint trestlated ander State leas
isrequ 1y Section 9002 ot the Resource Consery and Recovery Act IRORA), 3t .
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When i \unf\ l.(.mncr\ ol
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ahy i tee ort
Fund, o
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a : Lrhen oul of o
Judad? Tank s removed from the ground are not subject to AV RIS [N}

ks excivded rom ation are;
stiabtanks ol 100 getlons or lesscapaciny used for stormg motor fuel
£ DAY L

1. m.“.o' reside

lm AOMBIMETCl plis poses? Peaalties: Any owner who koowinely faiis to notify or subimits false information
: ml'm storing hewt anHm COmUMPLNVG e on e premises wheve stored: shali be subject ta a civil penalty not to exceed S10,000 fur each tunk for which
: notification is sot given ar for which false information is submitted.

Plrase type or print o ink all items except “signature " Section V. This torm must by corpleted for i Indicate numher of 1
each location containing under;,mumi storage tanks. I nore thane 5 tanks are owied ai this location.
photocopy the reverse sude .dnd staple continuation sheets to this form,

Conl ’Hth 100 ahieets 0

Corporation, Ir*dxvnd i, Pubh A {515 ,r‘y or Cther En iy} . (f same a3 S

Bloomfield Refining Company, Inc. Facility Nams or Company 5
Strest Address

P. 0. Box 159, Sullivan Road —
Caunty Street Address or Siale Read, as apyHicabia

San Juan -
City State ZIP Cocn County

Bloomfield, New Mexico 87413 —
Area Cods Phone Number City (nearest) State ZIP Cods

(505) 632-8013
Type of Qwner (Mark ali thatapply i) (

- . Private or indicate Mar<box hera if tank{s)
[ ~ N - Vo < 1
m Current D State or Local Gov't Corpora’e number of are oG aG On tard wWithin M
U] Former [ Federal Govt Ownership tanks at this 0 arinthan resarvation of S
N {GSA facility 1.D. no. uncertain location onol rm' Ingian trust fands

Name (I same as Section |, mark box here D ) Job Title Area Code Prione Mumber

Chris Hawley Env1ronmenta1 Engineer (505) 013

I certify under penalty of law that | have personally examined and am familiar with the information submitted in this and ali attached
documents, and that based on my inquiry of those individuals imimediately responsible for obtaining the information, | believe that the
submitted information is true, accurate, and complete.

v

Name and official title of owner or owner's authorized representative

Date Signed
R1chard W. Tray]or, Refinery Manager

April 25, 1988

-EPA Form 7530 -1(11-85)
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. ‘Ownef Name (trom Section 51 oomfi eld Refini ng cLQcmlon (lrom Section u)B] 00mf1 e] d’ N M

Page No. _

Tank identification No. {e.g., ABC-123), or Tank No
Arbitrarily Assigned Saquential Number {e.g.. 1.2,3...)
1. Status of Tanx Currently int
(Mark al that apply %) Cusrently in Use - CJ
Temporariy Out of Use T !
Permanentty $ut of Use - 3
Erough: into Usz altter 5,8/88 —
g aidAge (Yzars)_at removal ~
stimated Toial Capacity {alions: |
4. Matenal of Construction Cten . l R
(Mark ona gl Steel s C.: P e
Congram " | : (N
Fivergiags Rainfergad Flasne { 1 ! N
¢ Unknown | ] ™
O:her.j.?!ea’se Specify
5. internal Protection . . ——
(*arx all thd- apply g Catnocic Frotection S— L——_——] C_ ]
lmcrlor Lining (e.g.. 200Xy resins) 7 " 3
None X3 X — c)
Unkrawn T { - T
Other, Please Specity
8. £Extarnal Protection e .
(3ark all that appiy 1) ,C?"md'c promion, ] CJ [_:.:;, — -
Fiintad (e.g.. asphaitic) ' — [ — {
Fiberglass Reinforcad Plastic Coated ] I X“ Xz [ N
Nona X { —3
Unknown I— - 1 ] 3
“tner, Please Specity .
7. Piping . - . (——y
(itark all that apply 7 _ BareSteal X X X2 —1 O]
Galvauzed Steel { M { ] ™ —
Fiergiass Rainforced Plastic L } - 1 3 r
. Caincdically Protectad ) - { - ]
! Unknown { ] T n
Other, Please Specity .
3. Substarice Currenily or L2s! Stored — -
in Graatest Quantity by Volume a. Empty ] — 3 C -
(Mark all that apply ) ) b. Petroleum
oiesat | X — — — —
Kerosena [_— } — { ]
Gasaline {including alcohol blends) - —xa _ i ]
Used Cil 3 1 X3 I 1
Other, Piease Specify
¢. Hazardous Substance 3 ] —3 —3 3
Please Indicate Name of Principal CERCLA Subst..nce
Chemical Abstract Service (CAS) No
Mark box @if tank stores a mixture of substances [ 3 { ]
d. Unknown (1 1 1 I 1
9. Additional Informatlon (!or tanks permanently * ,
taken out of service) i
_ a. Estimated date last used {mo/yr) 4 , 88 4 / 88 10/ 87 | / i
b. Estimated quanhity of substance remaining (gal.) 0 0 0 ,
¢. Mark box @ if tank was filled with inert material : . - . ‘ g
(e.g.. sand. concrete) 3 — ] | 3 —
- EPAForm 7530-1.(11-85) Reverse Co R . o s Page2

*TANKS WERE REMOVED
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. STATE OF NEW MEXICO .

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

GARREY CARRUTHERS POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING

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

February 23, 1988

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Chris Hawley

Bloomfield Refining Company
P. O. Box 159

Bloomfield, New Mexico 87413

RE: Bloomfield Refinery Hydrocarbon Contamination; Proposed Remedial Action Plan.
Dear Mr. Hawley:

A review of the Bloomfield Refinery Company (BRC) file for contamination remedia-
tion schedules for implementation reveals the following time frames and deadlines.
On March 4, 1986, the Oil Conservation Division (OCD) directed you to determine:

1. The lateral extent of the floating hydrocarbon zone in the vicinity of Hammond
Ditch and Sullivan Road;

2. The extent of the dissolved hydrocarbon contamination of ground water in the
cobble beds;

3. The direction and rate of movement of both the liquid hydrocarbon and
dissolved contaminant phase. The study was directed to include investigation
to the south of Sullivan Road and to the west of Hammond Ditch between the
ditch and NM Highway 44,

In the letter you were also required to prepare an appropriate remedial action plan
for Division review and approval. The plan was to be submitted no later than July
1, 1986, and would cover placement and design of recovery wells, a schedule for
operation, and fluid treatment/disposal plans. Recovery activities pursuant to an
approved remedial plan were to commence on or before October 1, 1986.

On July 30, 1986, the OCD commented on your submittal of June 30, and
emphasized that the information provided and the installation of two recovery wells
by October 1 were only the first step in defining and remediating the hydrocarbon
contamination at the site. Additional information was required within 60 days.

On September 26, 1986, BRC proposed locations for two off-site monitoring wells
and requested permission for installation of an initial recovery well, all to be
completed within eight weeks after OCD's approval of locations and approval of the
off-site property owners.




‘ .

F

M:i. Chris Hawley . .

February 23, 1988
Page 2

The OCD issued approval for the locations on October 24, 1986, at the same time
informing you of our discovery of hydrocarbon contamination at the junction of
Sullivan Road and Highway 44, The determination was made that additional wells
would be required to verify the interpretation of the previously submitted
Engineering Science data.

On August 26, 1987, the OCD was informed that BRC had installed monitor wells
BRC-11 and BRC-12. Locations of these wells were not submitted with the
lithologic logs and completion diagrams.

On October 9, 1987, BRC reported that samples from the monitor wells had been
taken and that a pumping test had been performed on BRC-10 (the recovery well?)
As of this date, the locations of these three wells have not been reported; neither
the analyses nor the results of the pumping test have been submitted.

In light of this summary of events and failure of BRC to define the contamination
plume in extent and magnitude, and to submit a valid recovery plan, Bloomfield
Refining Company is hereby directed to perform the following:

1.  Within 30 days from receipt of this letter, the recovery well pump test will be
evaluated and submitted for OCD review along with the locations of all monitor
and recovery wells and analyses of samples from BRC-11 and BRC-12,

2. Within 90 days, BRC will:

a. define the hydrocarbon contamination plume in extent and magnitude using
the presence of floating oil, 1, 2-dichioroethane (EDC) and/or BTX

(benzene, toluene, xylene) as parameters;

b. submit a schedule for the timely installation and completion of additional
recovery and/or monitor wells;

c. submit a schedule for operation of the recovery system; and
d. submit plans for recovered fluid treatment and disposal.

Your cooperation in fully meeting these deadlines is necessary to preclude enforce-
ment action.

Sincerely,

%, 3.5 Wy, s

William J. LeMay
Director

WJL:JB:sl

cc: OCD-Aztec
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April 13, 1988

New Mexico Environmental Improvement Division
Groundwater/Hazardous Waste Bureau

P. 0. Box 968

Santa Fe, New Mexico 87504

exico 011
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 if you so
desire. '

Please remove our facility from your records as an operator of underground
storage tanks. Please call Chris Hawley of my staff if you need additional
details.

Sincerely yours,

&%

Richard Traylor.
Refinery Manager

RT/jm

cc: Joe Warr
Chris Hawley
. Mike Macy

PO. Box 159 « Bloomfield, New Mexico 87443 « 505/632-8013 -

N




- ° °

J‘\“D ""'
£
imz,! UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
" & REGION V) e
“ o ALLIED BANK TOWER AT FOUNTAIN PLACE ,‘,._7:;?71?”?; S

1445 ROSS AVENUE
DALLAS, TEXAS 75202‘ \

MAR 04 1988

Mr. Jack Ellvinger

Program Manager

Hazardous Waste Section

Groundwater and Hazardous Waste Bureau
Environmental Improvement Division

New Mexico Health and Environment Department
P.0. Box 968

Santa Fe, New Mexico 87504-0958

Subject: Bloomfield Refining Company final closure plan, July 1986,
EPA I.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, Stop 0il 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 deterimine closure methodology, it 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 APl 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 1ocat1ons and depths used in proposing
the July 1986 closure alternatives appears appropriate. However, sample
handling should be as directed by SW-8456, 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 c¢losure, they
have the option of capping and groundwater monitoring the units to be
closed, in conjuction with conducting the necessary corrective action.




\\

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 if 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 ptan., 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,

WS Y. Q%,}x.
William H. Taylo

Chief

Enforcement Section

cc: Dave Boyer, NMOCD

-
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. STATE OF NEW MEXICO '

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

GARREY CARRUTHERS POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
(505) 827-5800

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 five year term on June 7, 1984, This discharge plan was required and
submitted pursuant to Water Quality Control Commission (WQCC) regulations and it will
expire on June 7, 1989,

As part of the discharge plan renewal process, the following areas will need to be
addressed in addition to updating those issues covered in the approved plan.

1. Land application area. Discontinuance of this method of effluent disposal will
' be required unless ponding, seepage, and nitrate and high total dissolved solids
(TDS) leaching will be eliminated.

2, You have issued a press release that the refinery will be expanded in 1988. If
you intend to make any changes in disposal method or volume of effluents, these
changes must be approved by the OCD.

3. A Spill Prevention Control and Countermeasures (SPCC) plan must be submitted and-
approved. A contingency plan for the reporting of spills or accidental releases
must be enforced.

Enclosed for your use is a copy of the API Bulletin and federal guildelines for
preparation of an SPCC Plan. If 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 will be sufficient. If you have not developed and submitted an SPCC
plan previously, you must develop a plan that includes the information in the
guidelines and that designates the NMOCD. as the regulating and reporting
authority.

4. All underground piping older than 25 years in age must be scheduled for pressure
testing and repair or replacement where necessary.
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Mr. Chris Hawley . .
February 24, 1988

Page 2

5. All underground storage tanks must be scheduled for pressure testing, repair or
replacement, Where replacement 1s necessary, a leak detection system will be
installed.

Due to the length of time involved in 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 in 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.”

If you have any questions, please contact Jami Bailey at 827-5884.

%

vid G. Boyer
Environmental Bureau /Chief

incerely,

DGB:JB:sl
cc: OCD - Aztec

Encl.

-
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March 8, 1988

Mr. David G. Boyer

State of New Mexico

0il 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 Tlocations 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 wmonitoring
well 11), Bloomfield Refining Company proposes to proceed immediately,
upon receiving your mutual approval, with the following action:

PO. Box 159 « Bloomfield, New Mexico 87413 e 505/632-8043

1 gy



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. LeMay's 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 lTocate 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 wus
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 if you
need any additional information.

Sincerely j:ﬁg;gr'
77 2/ 7

Richard W. Tray¥or
Refinery Manager

RWT/jem

cc: Joe MWarr
Chris Hawley
Mike Macy




STATE OF NEW MEXICO

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

GARREY CARRUTHERS POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
(505) 827-5800

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 0il Conservation Division (OCD), EPA and EID
walked along Hammond Ditch with you, inspecting o0il seeps along the banks of the ditch
from near the bridge on Sullivan Road around to the weir on the northeast cormer of
the property. At that time, I also broke through the ice and took specific electrical
conductivity measurements (enclosed) and a sample of the ditch water. There was clear
evidence of o0il and high total 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 irrigation, Bloomfield Refining Company will be
required to remove all fluid from the ditch from the east Sullivan Road siphon to the
earthen dam in the ditch south of Sullivan Road. Such fluid is to be disposed in a
manner approved by the 0CD. This work is to be completed within the week prior to the
removal of dams on the ditch, or use of the ditch for irrigation purposes. Close
coordination between BRC and the Hammond Conservancy District is obviously necessary
to prevent the present high TDS water from being allowed to move downstream.

You are required to notify this office one week prior to the date you will begin
cleanup of the ditch, and also the date the ditch will open for the irrigation season.

If you have any questions, please contact Jami Bailey at 827-5884.

Sincerely,

Vr;Qé(
David G. Boyer
Environmental Bureau Chief
DGB:JB:sl

Enc.

cc: OCD - Aztec
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GARREY CARUTHERS
o Governor
Post Office Box 968
N Santa Fe, New Mexico 87504-0968 LARRY GORDON
= : Secreﬁary
Nm—
CARLA L. MUTH
Deputy Secretary
NEW MEXICO
HEALTH ano ENVIRONMENT .
DEPARTMENT 0"- CONSEQ{J;{‘; RT3
AR X i3

January 12, 1988

INSPECTION REPORT
BLOOMFIELD REFINING COMPANY
NOVEMBER 3, 1987

BY: Mike Sanders and John Gould

The inspectors arrived 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 following information is derived from file reviews, the
on-site inspection and information provided by the facility representatives.

On August 13, 1986, a CEl 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.

1 BRC responded to this NOV in alengthy response through their legai counsel Gardere &
Wynne dated 12/23/86. In this response, BRC again categorically denied TSD status and
the allegations in the NOV. However, during 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 two
violations cavering the caustic tank were:

1) Failure to have formal closure plan, and
2) Failure to submit such plan to EID

The tank has been cleaned and the waste properly manifested and shipped to a
disposal facility. Although such closure without 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. Although technically a violation, 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 thisis a TSD requirement, BRC probably never renotified, as
this would in a sense be admitting 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 will include an on-site inspection at BRC and
completion of the TSD checklist. [t is anticipated that during this meeting 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 landfill on
the facility property. The material in the fandfill 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 Qii Conservation Division (OCD).
When liners were installed, the sludge in the bottom of the ponds was believed to
have contained at least some APl 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
information has not been substantiated by EID inspectors. Because the soil
contamination resulted from contact with sludge derived from an APl 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 fulfill all applicable and pertinent regulations.

On January 26, 1988, a follow-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 addition, a
plant tour was conducted, including a visit to Hammond Ditch where numerous
seeps of what appeared to be hydrocarbons were noted.




| 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 will be discussed with Guy Tidmore and
will include the fact that Bloomfield did not submit a new Part A following the
purchase of the facility from Plateau.
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December 9, 1987

Mr. David G. Boyer

State of New Mexico

0i1 Conservation Division
P. 0. Box 2088

Land Office Building

Santa Fe, New Mexico 87501 .

RE: Discharge Plan GRW-1-A, Bloomfield Refining Company

Dear Mr. Boyer:

Analytical results required by the discharge plan for groundwater
monitoring wells Pl, P4, and P5 are enclosed. The wells were sampled on
November 17, 1987.

Please contact me if there are any questions.
Sincerely,

ﬁ”n/w L¢'““4;7

Chris Hawley
Environmental Engineer

CH/jm

Enclosures

cc: Richard Traylor \ADQLékglé-é;Lq“

Mike Macy

Joe Warr 17\ ‘ -

PO. Box 159 ¢ Bloomfield, N
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Bloomfield Refining ’
Company

A Gary Energy Corporation Subsidiory

i

D v
Q%‘& QQ"‘\Q;?%; Ve C;_:‘
October 9, 1987 aphNTa e

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 if you have any questions.
Sincerely yours,

Dt F

Chris Hawley 4
Environmental Engineer

CH/jm

Enclosure

cc: Joe Warr
Richard Traylor

Mike Macy
Mike Leger

PO. Box 159 e Bloomfield, New Mexico 87413 « 505/632-8013

L
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Gary Refinin
Com{)ony °

A Gary Energy Corporation Subsidiary

August 26, 1987

Mr. David Boyer
NMOCD

P.0. 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 1logs and monitor well completion diagrams are enclosed. The
wells are scheduled to be sampled, and a pump test conducted, the first
week in September.

Please call me if you have any questions.
Bloomfield Refining Company

Oy

Chris Hawley
Environmental Engineer

CH/jm

Enclosure

cc: Richard Traylor
Joe Warr

Mike Macy
Mike Leger, Turner, Mason & Company

Gary Community Rural Station e  Fruita, Colorado 81521  303/858-9811
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CENTRALIZER
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LITHOLOGIC LOG
Page __1 of __|

LOCATION MAP:

SITE 1D: BRC LOCATION ID: BRC-11
" SITE COORDINATES (ft.):

N E

GROUND ELEVATION (ft. MSL):

STATE: NEW MEXICO COUNTY: SAN JUAN

DRILLING METHOD: AIR CASING DRIVER ROTARY
ORILLING CONTR.: BEEMAN

DATE STARTED: 7-31-87 DATE COMPLETED: 7-31-87
R V7 VZ RV S V. N S S FIELD REP.: KASZUBA/SELKE

COMMENTS: STEAM CLEANED RIG_AND ALL TOOLS PRIOR TO DRILLING.

LOCATION DESCRIPTION: ID-21°

Drilling Time | Sample Type

Depth Visual % Lith Scale: - and Interval Lithologic Description
o]
"."v":?.'o“?s
‘e '.’;?';?-
Ojs|eje]s]e]e]s]e oh.,‘.‘:'.;’:;'-:

5 Bled v 0- 5’ 0-5 SAND, mod yelsh brn (10YR5/4), fine
-;4?;':3-’:‘; to med. gr. sand w/minor crs gr. sand
ﬁ;.ﬁv‘hv'ﬁ'.’{ and pebble gravel (up to 1”). Uncon-
REXIL) solidated, moderately well sorted,

Dolo[e[elelelelelole B 0ad. subrounded, no odor.
10 Rhsdon 5-10° 5 -10' GRAVELLY SAND, olive gray (5Y4/1),
o{ofo]o]-1- '.'-—"'—‘,-'?-—f:’- fine to med. gr. sand w/minor crs gr.
-,?-;‘.‘L"— sand unconsolidated, mod. well sorted,
prrrpok subrounded, gravel clasts (%" to 2")
olsle]o]- rgrvplon® subrounded. Moderate degradation

15 placinots odar.
plahad 10-12%’ 10 -12.%"  SANDY_CLAY, 1t. olive gray (5Y5/2),
paplyask fine to med. gr. sand in clay matrix
b iy S e . d
bornhalee no odor.

Ty e =] 12%-15° . 12%-15' SANDY CLAY, as above.
20 lefefe|=|<I~]=|~ Aoy h 15-21° 15 -21° SANDY CLAY, yelsh gray {5Y7/2), fine

gr. sand in clay matrix, clay chips up
to 14" from moderately consolidated
clay (or weathered shale).

25 NOTE: Saturation from ~7-8' to ~12%'

30

35 . . '

40

45

50
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A K] SNSRI
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3 ..,.‘-\BENTDNITE PLUG
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Y= \4' STAINLESS STEEL
ol = 1| o  CENTRALIZER
o | =
ol — o
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o © o
° o O q !
Q Q
170 L° o -s—TOTAL DEPTH 0OF BOREHOLE

MONITOR WELL BRC-12
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- LITHOLOGIC LOG
Page _1 of _1
LOCATION MAP:
SITE 1D: BRC LOCATION 1D: BRC-12
" SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. MSL):
STATE: NEW MEXICO COUNTY: SAN JUAN
DRILLING METHOD: AIR CASING DRIVER ROTARY
DRILLING CONTR.: BEEMAN BROTHERS
DATE STARTED: 8-1-87 DATE COMPLETED: 8-1-87
/4 __1/4 /4 __1/4S_ T R FIELD REP.: KASZUBA
COMMENTS: SATURATED FROM ~5'-~12"'. TD=17".
STEAM-CLEANED ALL TOOLS PRIOR TO DRILLING.
LOCATION DESCRIPTION:
Drilling Time| Sample Type
Depth Visual % Scale: and Interval Lithologic Description
elojoje|ojejole
5 0- 5' 0- 5' SAND, mod yellowish brwn (10YR5/4), fine-to
med-grained sand, unconsolidated, well-
sorted, subrounded. No HC odor. Saturated @
OI0]e|e]0]e]|e]e ~5",
slolel- 5- 9’ 5- 9’ SAND, as above. Saturated. Gravelly sand
10 @ 9'. Subrounded gravel, 2" dia.
9-10' 9-10' SANDY CLAY, dusky yellow (5Y6/4), fine-to
med-gr sand in clay matrix. No HC odor.
Saturated.
ale 10-15" 10-15' SANDY CLAY, as above. Minor chips of clay
15 (shale), ~10%. Saturated to ~12°'.
ofofefofe]o]e]e 15-16° 15-16° SANDY_CLAY, as above. Clay chips up to %"
(moderately consolidated clay or weathered
shale). Contains <10% gypsum. No HC odor.
16-17" 16-17" CLAYEY SAND, dusky yellow (5Y6/4), sand is
20 fine-grained, well-sorted, No
HC odor.
25
30
35 \
40
45
50




IN REPLY

REFERZC;Z'751 JUL 2 ]987

United States Department of the Interior
BUREAU OF RECLAMATION
UPPER COLORADO REGION
DURANGO PROJECTS OFFICE

P.0. BOX 640
DURANGO, COLORADO 81301

OL CONSERVATI
SANTA FE

Mr. Roger C, Anderson

Energy and Minerals Department
0il Conservation Division

P.0. Box 2088

Santa Fe, New Mexico 87501

RE: Your letter to Mr. Steve Reynolds concerning oil and gas industry
related salt loading as discussed in 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 office, some of which were not identified by
location accurately. On April 3, 1987, 7you 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 like to
improve or verify this information and ask a few more specific questions about
these areas. '

a) Mesa Petroleum, Navajo 32 No. 1 located in 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 total dissolved solids (TDS), this
water is very poor quality for stock water, Additionally, there is a
windmill fed stock tank with good quality water about 1/3 mile from this
leaking well which makes its flow wunnecessary. Is there a mechanism or
process by which this well can be released from this use and plugged?

b) A private gas line in the town of Blanco, New Mexico, in the area of
Amoco Candelaria Gas Community No. 1 and the Amoco Valencia Gas Community
"B" No. 1M was mentioned as having numerous leaks in your summary to
Mr. Reynolds. Is it possible that this leaking line could also be leaking
saline water? If so, who is responsible for its operation and maintenance,
where is it located, and are there procedures and/or funds that are used
for repair of such facilities.

c) The well and seep that we identified as being in Section 26, T31N, R20W
is actually in 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
quality), other seeps in the area had concentrations in excess of
8000 mg/1l. Are there records on abandoned wells in this area?
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Our, concerns. about salt loading from ‘the Gary Energy Corporation Refinery in -

o Bloomfield New ‘Mexico, is related to their on-land application of saline

 wastewater. Over the past 'year and a half we have observed frequent
appllcations of . .an  effluent having a TDS of 4,150 mg/1 to an area of about 6
acres using three big gun sprlnklers. These appllcatlons 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’ throughmpermeable upper aeolian soils until reaching a gravel and cobble
1ense which lies on top of the Niciemento shale. The water then flows through _
the gravels on the shale contact until daylighting in a small drainage to the.

-‘east of the’ plant and along ‘the hillside above the San Juan River. The water,.
as e emerges in the drainage crossing Sullivan Road just to the east of the
plant has ‘a- TDS of 9,380 mg/1l.

v The" disposal area is contributing to a groundwater system which 1is perched on

" an-impermeable saline aquiclude and is daylighted topographically on three
sides, mnorth, east, and west. Because of this, the total dissolved solids
disposed of on the surface eventually make it dinto the San Juan River.
Additionally, with little opportunity for concentration through evaporation,

" ‘the increase in salinity is ‘apparently ‘due to a pick-up of salts from the
underlying shale. In this particular case, there would be less total salt
loading to the San Juan River if the effluent were d1rect1y discharged to. the
river. Although this does" not necessarily hold  ‘true for other possible
contaminants in the effluent, it is certainly a concept worth considering.

You mentioned in 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 built. This is of concern to us because ponding will provide
opportunity for s1gnificantly 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 Rcad just
to the east of the plant. This does not include discharge from the subsurface
in the alluvium or from other hydraulic boundaries daylighted to surface drains
around the plant. If there are metered records. for disposal of this effluent,
an accurate estimate .of the ‘refinery s - salt loading contributions could be
made. If these records ‘are available, we would appreciate access to. the
information. If such records are not being kept, we would suggest that such
information would be useful in assessing impacts and feasibility of economic
control. ,

If 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 Mex1co 87503

Y . . Lo N vt
e .




United States Department of the Interior
...BUREAU OF RECLAMATION

UPPER COLORADO REGION
DURANGO PROJECTS OFFICE
P.0. BOX 640
DURANGO, COLORADO 81301

APR 2 3 1987

IN REPLY
REFER TO:

160,

Mr., David G, Boyer, Environmental Bureau Chief
0il Conservation Division

New Mexico Energy and Minerals Department

P.0. Box 2088

Santa Fe, New Mexico 87501

Dear Mr. Boyer:

Pursuant to the telephone discussion between yourself and Mr, Pat Schumacher of
my staff, the recent use of the Hammond Main Canal by the Bloomfield Refinery

in their oil recovery program requires better coordination between the parties
involved.

To facilitate better coordination in the future, we would like to recommend a
meeting on site to discuss and establish the proper approval process. Please
coordinate the meeting time and date with Mr, Schumacher in our office,
telephone (303) 385-6558.

Sincerely yours,

Criok 7

Rick L. Gold
Projects Manager

cc: Mr, Nicholas Ashcroft
Hammond Conservancy District
P.0. Box 517
Bloomfield, New Mexico 87413
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GARDERE & WYNNE

ATTORNEYS AND COUNSELORS

1500 DIAMOND SHAMROCK TOWER
DALLAS, TEXAS 75201

214-979-4500 TELECOPIER 214-9739-4667

WRITER'S DIRECT DIAL NUMBER CABLE: GARWYN
TELEX 73-0197

214-979-4569
April 9, 1987

VIA FEDERAL EXPRESS

Mr. Harry Peden, Jr.

Whitman & Ransom

100 Field Point Road
Greenwich, Connecticut 06830

Re: Bloomfield Refining Company/Avis Salmon
Property

Dear Mr. Peden:

I am writing in further reference to Bloomfield Refining
Company's request for permission to 1install a groundwater
monitoring well on property owned by your client, Mrs. Avis
Salmon. (See attached correspondence.) I have tried to reach
you by phone the 1last couple of days, but have been
unsuccessful.

Yesterday I received a call from the New Mexico 0il
Conservation Division (NMOCD) inquiring as to whether or not
permission for the well had been received. The NMOCD desires
to have this well installed promptly. We, therefore, urge you
to review our request at your earliest possible convenience. I
will try to contact you by phone again to follow-up further on
this letter.

Sincerelyy A

Sipeeret

vaeph F. " Guida

JFG/rd/0605S - -

Attachment
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bcc: Mr. Dave Boyer/VIA FEDERAL EXPRESS V///
Mr. Chris Howley
Mr. Mike Leger
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GARDERE & WYNNE ’

ATTORNEYS AND COUNSELORS

1500 DIAMOND SHAMROCK TOWER
DALLAS, TEXAS 75201

) 214-979-4500 TELECOPIER 214-979 4667
WRITER'S DIRECT DIAL NUMBER CABLE: GARWYN
TELEX 73-0197

214-979-4571

March 6, 1987

Mr. Harry Peden, Jr.
100 Field Point Road
Greenwich, Connecticut 06830

Re: Bloomfield Refining Company
Groundwater Monitoring Well

Dear Harry,

As a follow-up to your telephone conversation with Joe
Guida yesterday, and pursuant to your request, I am sending you
a copy of a letter to Mrs. Avis Salmon requesting authorization
to install a groundwater monitoring well on her property.

Please let me know if you have any questions or if I can be
of further assistance.

Carol L. é?fgi¢7
CLD/rd/0176S

Enclosure
bcec: Mike Leger

-
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Bloomfield Refining
Company

A Gary Energy Corporation Subsidiary

December 31, 1986

Mr. David G. Boyer
Hydrogeologist/Environmental Bureau Chief
State of New Mexico

0i1 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,

A

/
Chr1s Haw]ey ytizz

Environmental Engineer

CH/jm
Cc: Richard Traylor
Mike Leger
Mike Macy
Joe Warr ¢

PO. Box 159 e Bloomfield, New Mexico 87443 ¢ 505/632-8043
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% Bloomfield Refining
& Company

A Gary Energy Corporatar Subsichory:

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
1ike 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 0il Conservation Division to expand our
quality monitoring program to include the areas to the west and scuth of
our property.

The monitoring well will 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 filter
into the well fhrough the screened section and will 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 couid seal the well and
remove the surface portion at that time.

If you have any questions regarding this matter, please feel free to
contact me. Please 1indicate your permission tc install the proposed
monitoring well on your property by signing below.

Sincerely yours,

Richard Trayior
Refinery Manager

s
]

RT/

PO. Box 189 » Bloomfield, New Mexico 87443 « 505/622-6043

s S —— ' 1



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
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Gary Energy
Corporation

I

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 Office Building

Santa Fe, NM 87501-2088

Re: Bloomfield Refinery Remedial Action 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 off-site
monitoring wells identified in Dave Younggren's September 26, 1986 letter. We do not
anticipate problems in obtaining cooperation from these parties, but will advise OCD
should problems develop. We are still projecting an eight working week schedule for
completion of these two wells concurrent with the initial recovery well, from the time
that land owners approval is obtained for the off-site wells.

Sincerely,

GARY ENERGY CORPORATION

A foe was—

A. 9%e Warr
Vice President
Supply, Refining & Marketing

AJW/aee/07

cc:  Chris Hawley
Mike Leger
Richard Traylor

115 Inverness Drive East & Englewood, Colorado 8012-5116 e  303/799-380C = TWX 910-935-O791

"



’f n STATE CFEMNEW MEUICO .

ENERGY AND MINERALE CEFARTIVIENT
OIL CONSERVATION DIVISION

POST OFFICE BOX 2088

TONEY ANAYA STATE LAND OFFICE BUILDING
GOVERNOR October 24, 1986 SANTA FE. NEW MEXICQ 87501-2088
~ (505} 827-5800

CERTIFTED MATL
RETURN RECEIPT REQUESTED

Mr, David J. Youngren

Vice Pres., Finance & Administration
Bloamfield Refining Campany

115 Inverness Drive East

Englewood, Colorado 80112-5116

RE: EBILOOMFIELD REFINERY HYDROCARBON CONTAMINATICN;
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 in 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 contamination that has the characteristics of gasoline is
found at that location., It is imperative that you proceed as socon as
possible to install the recovery system and continue the investigation. In
the meantime, Hammond Ditch should be kept free of oil that may seep into
the now empty ditch.

The location for the first recovery well is approved, and you should proceed
to have it campleted within the timeframe specified in your letter. As you
stated, this first well will provide important information pertinent to the
design of your final proposed 3-well recovery system. You are requested to
provide the final locations and a schedule as to when the final plan and
installation of the other recovery wells may be expected. You are requested
to provide all input parameters to the ground water model PLASM and the
subsecuent 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. If Gary
will provide OCD with the names and addresses of the land owners, and the
type of assistance needed, we will contact the landowners to atitempt to
cctain their cooperaticn. Given the variables which can affect the

gecrnvsical data and, thus, the interpretaticn of the results, it becomes

cbvicus that additional wells will be required to verify the interpretation
cf the ER data.

Your latest water analyses showed elevated levels of cyanide in all but one
of your monitor wells. Since this has never occurred before, I suspect a
quality control problem. You might wish to split samples with another
lzboratory for your next sampling.
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Page 2
™
Regarding your request for information on procedures or equipment to
quantify product thickness, we will send you some information on various
measuring devices under separate cover. We have no recommended procedures.
If you have any questions, please contact me at the above address or by
phone at 827-5812.
Sincerely,
DAVID G. BOYER {
Hydrogeologist/Envirormental Bureau Chief
DGB:dp
Enclosure
cc: R. L, Stamets
Frank Chavez, Aztec~OCD
Chris Hawley, Bloomfield Refinery
g
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Bloomfield Refining
Company

A Gary Energy Corporation Subfsidic[y{. S ekt B s st g
SRR

CERTIFIED MAIL - RETUEN RECEIPT REQUESTED' G\

i iA P

Mr. David G. Boyer

Hydrogeologist /Environmental Bureau Chief
State of New Mexico

Energy and Minerals Department

011 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 letter 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 finalizing the remedial action plan submitted to Mr,
Stamets in our June 30, 1986, transmittal. The following response is
organized in the same numerical format as the specific requests In your
July 30 letter:

1. Monitoring Well Water Levels and Chemical Analyses -~
Attachment 1 contains the most recent data from the
groundwater monitor wells including groundwater elevations
and chemical 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 collected on June 23-25,
1986, and therefore represent the most recent results,

As regards products or hydrocarbon thickness 1n the
monitoring wells, we had not been asked prior to your
letter 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. WNo measurable thickness has been observed
at any of the other monitoring wells, BRC would appre-
clate receiving any standardized procedures or recommended
devices for quantifying product thickness in a monitoring
well.

2. Drillers logs - Well logs for monitoring wells 7 to 10 are
contained in Attachment 2,

; "“’j’f § . F
LA 2 P e Y 3 P
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15 Inverness Drive East ¢ Englewood, Colorado 80112-5116 « 303/799-3800 ¢ TWX 910-935-0791



Mr, David G. Boyer
September 26, 1986

Page 2

Geophysical Cross Section B-B' - The ER subsurface cross

section B-B' was 1lnadvertently omitted from the Engi-
neering Scilence report transmitted to you in our June 2,
1986, letter. Figure 2.11 from that report contains the
B-B' cross section and 1s enclosed as Attachment 3.

Geophysical Data Interpretation - Interpretation of the

geophysical data gathered to date at the site 1s obviously
very complex, We believe that the ER field data must be
viewed very critically and interpreted only in 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 its immedlate viecinity
is generally homogeneous. The ER subsurface cross
sections taken and presented in the Engineering Science
subsurface report show the homogeneous nature of the
subsurface with a southwest and northwest dip in the top
of the Nacimiento Formation.

Profiles were conducted throughout the refinery and in its
immediate vieinity to aid in subsurface interpretations.
The profile zones were selected based upon the monitoring
well data, sounding data, and outcrops along the San Juan
River bluff. The shallow profile zones (10 and 20 feet)
were selected to aid in the interpretations of the uncon-
solidated sediment zone. The deeper profile Zzones were
selected to aid in the interpretations of the cobble and
pebble zone just above the top of the Nacimiento and in
the very top of the Nacimiento Formation 1itself.

The profile maps for each of the depth zones explored were
shown as computer generated plots im 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 resistivity survey conducted at the
site:

e Low registivity values are indicated southwest of
the process units as shown on the 10, 20, 30, and
40 ft. profile maps. The 30-foot zone contains
some clay in the top of the Nacimiento Formation,
so the lower values here may be attributed in part
to the clay. However, MW-4, which 1s located 1in



Mr. David G. Boyer
September 26, 1986

Page 3

the vicinlty of these low values, has yielded
samples contalning hydrocarbons. This provided
the basls for our original location of RW-1 as
shown in Figure 1 of our proposed Remedial Action
Plan,

® Relatively low resistivity readings in the area
generally north and west of the evaporation ponds
were obtained at the 60 ft. and shallower depths
as shown in the respective profile maps. MwW-1,
however, which is in the area north of the ponds
and completed to a total depth of 25 feet, yilelds
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-
rativé physical data from the monitoring well in
this area, we have no reason to suspect a signif-
icant hydrocarbon presence here.

No significant groundwater impacts or evidence of
subsurface hydrocarbons are evident from the 80
and 100-foot ER profile maps.

e A southwest trending resistivity high of 320 ohm-
feet 13 located east of the El1 Paso Pipeline.

This high may be the result of sandstone lenses at
these depths.

° All avallable evidence supports the contention
that any petroleum hydrocarbons that may exist are
confined to the upper layer of sands, silts, and
cobbles overlying the Nacimiento Formation.

e There is no 1indication +that the first major
potable water aquifer, the 0jo Alamo, has been
impacted by subsurface hydrocarbons at the
refinery.

Bydrologic Model Results - Groundwater level response to

pumping at the Bloomfield Refinery was simulated using a
groundwater model called PLASM. Documentation for this
model is provided in "Selected Digital Computer Techniques
for Groundwater Resource Evaluation" by Prickett and
Londquist, Technical Bulletin No. 55, Illinois State Water
Survey.



Mr. David G. Boyer
September 26, 1986

Page 4

Significant parameters used by the model include trans-
missivity, storage factor, 1nitial 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 site. 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 in Attachment 4. Using this calculated flux, the
model's prediction of groundwater levels was calibrated to
water levels measured in 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 U-well system. The wells were placed to receive an
optimal amount of flow within the study area. A maximum
pumping rate of 3 gpm was estimated based on calculations
using Jacob's equation as shown in Attachment 4. This
pumping rate was uniformly applied to each well within the
well systems tested for pumping durations of thirty days
to approximately two years.

Model results showed some drawdown definition over the
study area using a 2-well recovery system and improved
drawdown with a 3-well system. Results suggest that
definition is not improved enough with a H-well system to
warrant the additional well.

Location, Design and Schedule of Recovery Well System -
The model's predictive response 1is based on estimates and
interpretation of the various geophysical data input
gathered to date. As the initial phase of recovery and in
an effort to gather important information pertinent to the
final design of the system, it is recommended that a
single test recovery well be installed. This will permit
confirmation or adjustment of the results predicted by the
model which can be incorporated into the system's final
design., Likewise, the initial recovery well will provide
important information and data regarding above ground
handling of the material recovered.




Mr. David G. Boyer
September 26, 1986

Page 5

On this basis, we propose locating the initial well as
shown on the site map contained in Attachment 5. Based on
model predictions, drawdowns should be fairly local at the
single pumped well. Since product has been detected in
MW-4, location near this well is logical.

As regards schedule, we believe that installation of the
initial recovery well can be completed in 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 finalized.

Off-Site Investigation - In an effort to identify the

extent of any hydrocarbon migration that may have occurred
to the south and west, we propcse that two off-site
groundwater monitoring wells be installed. The site map
contained in Attachment 6 identifies the proposed location
of these wells which has been determined from our inter-
pretation of the ER data.

Since the proposed monitoring wells are located on
property not owned by BRC, we will obviously need to
obtain the appropriate approvals from property owners
before beginning installation. We understand that the
property directly to the south 1s 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 will 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, in an effort to complete the
initial recovery well and the proposed new monitoring
wells In a cost efficient manner, we would plan to
schedule the drilling of these wells at the same time. We
would appreciate OCD's assistance in achieving this.
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Mr. David G. Boyer
September 26, 1986
Page 6

We trust that the preceding information satisfies the conditions which
you stated were necessary to preclude enforcement action. If 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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August 29, 1986
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Mr. Peter Pache, Manager G“Ubﬂ“"ngégf;GdDbJSﬁdSTE

Hazardous Waste Section o

Groundwater and Hazardous Waste Bureau

Environmental Improvement Division

New Mexico Health and Environment Department

P.0. Box 968

Santa Fe, New Mexico 87504-0968

Re: Visit by Contractor Personnel for Fite Reviews for RCRA Facitity
Assessments

Dear Mr. Pache:

| want to confirm the arrangements discussed by Marcus Sides and Boyd
Hami Itfon for one of our contractors to review the files on three facili-
ties in conjunction with RCRA Faciiity Assessments being conducted for
EPA Region VI, i

Ms., Deborah English of Black and Veatch will arrive at your offices on
Honday, September 8, 1986, to begin the file review, She will rent a
copying machine to make any necessary copies. We would appreciate your
making available to her alil pertinent fites (RCRA, CERCLA, air, ground-
water) on the foilowing facilities: Giant Refinery (NMD000333211),
Ctimax Chemical (NMD993753931), and Bloomfield Refinery (NMD089416416).

Please feel free to call me at (214) 767-2647 if you have any questions.

Sincer ours;

Thomas D. Clark
Regional Program Manager

cc: Deborah Engilsh
Black and Veatch




BIoomﬂ* Refining ®
Compary

A Gary Enargy Corporahion Subsidiary

August 20, 1986
CERTIFIED MATL - 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

RE: Bloomfield Refining Company

Dear Ms. Fort:

Enclosed is the final 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 i3 a recent letter
from our accounting firm which establishes that the company's
working capital is far in excess of the anticipated closure cost,
thus proving our financial responsibility for closure.

This plan is 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
liability in connection with that actionm or any other proceeding.

We are prepared to begin the specified activities within thirty
(30) days of final NMEID approval. We look forward to receipt of
this approval in the near future.

Sin 1

Yy
David J. &agpeﬁ :

Vice President Finance
and Administration

enclosure

i
cc:y/lﬁiliam Rhea

U.S. Environmental Protection Agency
Hazardous Waste Management Division
Interfirst II Building, 28th Floor
1201 Elm Street

Dallas, TX 75270

DJY:dam

15 invernass Drive East e  Englewood, Colorado 80112-5116 » 303/799-3800 ¢ TWX 910-935-0791




STATE OF NEW MEXICO
ENERGY AND MINERALS DERPARTMENT

OlL CONSERVATION DIVISION

POST OFFICE BOX 2088

TONEY ANAYA STATE LAND OFFICE BUILDING
GOVERNOR July 30, 1986 SANTA FE, NEW MEXICO 87501-2088

{505 827-5800

CERTIFIED MAIL

RETURN RECEIPT REQUESTED

Mr, David J. Younggren, Vice Pres.
Finance and Administration

Gary Bloamfield Refining Company
115 Inverness Drive East
Englewood, Colorado 80112-5116

RE: BLOOMFIELD FEFINERY HYDROCARBCN CONTAMINATICN; PROPOSED REMEDIAL
ACTION

Dear Mr. Younggren:

The Oil Conservation Division (OCD) has received your letters of June 2 and
June 30, 1986, to division director, R. L. Stamets, that transmitted the
subsurface hydrccarbon data report and the remedial action plan for
hydrocarbon contamination at the Bloomfield Refinery. These reports respond
to information requests and directives in 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 will need to ke accomplished
to properly characterize the contaminaticn and plan for further remedial
action. ‘

The following are our comments on the subsurface hydrocarbon data réport:
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 in the area
northwest of evaporation pond 1 and northeast of Mw-8.

Since not all information was available to Gary at the time of submittal,
the remedial plan does not contain sufficient information for us to provide
detailed review. However, the installation of two proposed recovery wells
at the general location as shown in Figure 1 of your June 30, 1986, letter
is acceptable to OCD. Gary should provide additional information on the
final location of the wells, type of pumping system used, product thickness,
model results, etc., as it becaomes available. Once the wells are in
operation, their effectiveness in recovering product, reducing dissolved
hydrocarbon contamination, etc., will need to be evaluated.

As mentioned above, the information provided thus far, and the installation
by October 1, 1986, of two recovery wells are only the first steps in
defining and remediating the hydrocarbon contamination at the site. To
preclude further enforcement action by the OCD, Gary needs to provide OCD
with the following information within 60 days from receipt of this letter:

1. Most recent water levels, product thickness, and chemical
data in the monitor wells;

2. Driller'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 will be submitted to OCD;

5. Hydrologic model results and information on the final
design and location of the two recovery wells, or a date
when such information will 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 in
the area south and west of the refinery. If such plan cannot
be completed and submitted within sixty days, provide OCD
with a reasonable date for plan submittal.

Although current information indicates no known water supply wells are
nearby, or are in imminent danger of contamination, the presence of
contamination off-property near Highway 44 may pose a threat to shallow
alluvial groundwater west of the highway, and to any wells using such
groundwater. This off-site investigation is crucial to define the magnitude
and extent of the problem. Therefore, your cooperation in immediately
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undertaking this investigation is necessary to protect water supplies and to
preclude enforcement action.

erely,

Pn;%/g
DAVID G. BOYER
Hydrogeologist/Environmental/ Bureau Chief
DGB:dp

cc: R. L. Stamets
Aztec District Office
Chris Hawley, Bloomfield Refinery



