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1.0 EXECUTIVE SUMMARY

w A soil vapor survey was conducted during the week of July 18, 1988 on
U.S. Bureau of Land Management (BLM) property south of the Bloomfield
Refining Company (BRC) facility in order to determine if solvents were
present in ground water and to assess the extent of dissolved or floating
petroleum product migration in the subsurface. Survey results suggest
that a buried stream channel in the underlying Nacimiento Formation
controls movement of volatile organic compounds (VOCs) in ground water
beneath BLM land. Based on this information, installation of recovery
wells on Bloomfield Refining Company property was expected to be
sufficient to capture most of the dissolved and immiscible hydrocarbons

in perched ground water beneath the refinery and some hydrocarbons from
beneath BLM property.

Two recovery wells were installed on BRC property between August 29 and
September 2, 1988. These wells, in addition to existing well MW-10,
comprised the hydrocarbon recovery system. Based on a numerical ground-
i water flow model, these three wells were considered to be sufficient to
@ capture hydrocarbons from beneath refinery property. Four piezometers
were also installed to assess the hydraulic impacts of recovery opera-
tions on the perched alluvial aquifer. After 42 days of recovery,
significant hydraulic capture of ground water and hydrocarbons was
evident. Operation of the recovery system over longer periods of time is
expected to further increase the extent and rate of hydraulic capture in
the alluvial aquifer.




2.0 SOIL VAPOR SAMPLING

2.1 GOALS AND OBJECTIVES

A soil vapor survey was conducted during the week of July 18, 1988 on
U.S. Bureau of Land Management (BLM) property in order to determine if
halogenated hydrocarbons were present in ground water and to assess the
extent of dissolved or fleating petroleum product migration in the
subsurface from beneath Bloomfield Refining Company (BRC) property. Soil
vapor surveys have proven effective in identifying the extent of volatile
organic compounds (VOCs) in ground water. The purpose of the survey was
to assist in the identification of the source of hydrocarbons observed in
ground water south of the refining facility and to better define the
areal extent of these hydrocarbons. Results of the survey were also used

to assist in determining the location of on-site ground water recovery
wells.

2.2 TECHNICAL APPROACH

The survey was not conducted on refinery property due to significant
chemical interference from normal refinery operations. However, soil
vapor samples were collected at monitor well locations where concentra-
tions of organic constituents in ground water were Kknown. A grid
initially constructed on 300-foot centers was used to perform the soil
vapor survey on BLM property. The large distance between grid centers
was chosen in order to avoid small-scale heterogeneities influencing
vapor migration in the subsurface. The original grid, which extended
southward from Sullivan Road and westward from the edge of the terminal
area, was oriented parallel and perpendicular to the general direction of
westward ground water flow. The grid spacing was continuously redefined
on the basis of the vapor concentration observed at the most recently
sampled grid point. A total of 25 points included 3 vapor ‘samples
collected on BRC property and 22 vapor samples collected on BLM land.

‘Locations of the soil vapor sample points are shown in Figure 2-1.
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Soil vapor sampling was performed pursuant to guidelines presented in
the GCL Standard Operating Procedures for Soil Vapor Sampling and
Analysis (Appendix A). Prior to sampling on the grid, soil vapor samples
were obtained near monitor wells at which concentrations of VOCs were
known. This permitted estimation of the degree of correlation between

soil vapor concentrations and observed concentrations of VOCs in ground
water.

The sampling system'employed driven 3/4-inch diameter hollow steel probes
and a Photovac 10S50 gas chromatograph (GC). Analysis of soil vapor grab
samples extracted from the shallow subsurface at depths of 5 feet helped
to identify the presence of VOCs in the soil and underlying ground water.
Analyses made at each sample point consisted of:

. Benzene

. Toluene

. Ethylbenzene

. Xylenes

. Trichloroethylene (TCE)
[ ]

Tetrachloroethylene (PCE)

Table 2-1 Tlists the physical properties of these volatile organic
compounds. A1l VOCs sampled during the soil vapor survey were charac-
terized by Henry’s law constants in excess of 5 x 1074 atm-m3/mo1e and
vapor pressures of at least 1 mmHg, and were therefore considered
suitable for soil-vapor sampling (Marrin, 1988). Quality control of the
analyses included daily calibrations, air blanks, equipment blanks, and
retention time checks for all constituents of interest. Calibration
standards, analyzed to 12%, were supplied by Scotty Specialty Gases.
Based upon analysis of concentrations of "background®™ VOCs located 800
feet from the refinery, a significant level of aromatic or halogenated

- hydrocarbons was considered to exist if:




TABLE 2-1

® PHYSICAL PROPERTIES OF VOLATILE ORGANIC
CONSTITUENTS OBSERVED AT BLOOMFIELD REFINING COMPANY

Solubility Vapor
in Water Pressure Henry’s Law Log of Octanol/
(20-25°C) (14-32°C) Constant Water Partition
(mq/1) _(mmHq) (atm-m3/mole) Coefficient
Benzene 17806-1800 95.2 5.55 x 1073 2.13
Toluene 535 28.7 5.93 x 1073 2.69
Ethylbenzene 206 7 6.44 x 1073 3.15
Xylenes insoluble 10(0-Xylene) 6.12 x 10°3 ----
Tetrachloro- 150 14 28.7 x 1073 2.88
ethylene (PCE)
Trichloroeth- 1100 57.9 11.7 x 10°3 2.29
ylene (TCE)
1,2-Dichloro- 6300-8300 61-200 (1.1g-5.32) X 1.48
ethane (DCA) 10°
m Phenol 67000 insignificant 1.3 x 1078 1.46

Source: U.S. EPA, 1981, Treatability Manual, Volume I. Treatability
Data, Office of Research and Development, Washington, D.C.




. Total hydrocarbons 1in soil vapor were found to exceed

w 50,000 pg/1 (50 ppm)

. Either benzene or toluene in soil vapor was found to exceed
1500 pg/1 (1.5 ppm)

. The concentration of PCE in soil vapor exceeded 10,000 pg/l
(10 ppm).

2.3 RESULTS

Interpretation of soil vapor survey results should account for source
location, soil moisture content, organic carbon content, and volatility
and solubility of the VOC under investigation. The primary transport
mechanism for VOCs in unsaturated soil is by upward diffusion from the
underlying saturated zone through air- and gas-filled voids. The
presence of soil moisture tends to inhibit transport of vapors by
reducing the volume of open voids through which volatile organic vapors
can diffuse, but has less influence on highly-volatile VOCs than on
compounds characterized by low volatility. The presence of organic
matter may also inhibit diffusion through physical sorption of VOCs.
Silka (1988) has shown that sorption in soils containing as little as
m 0.1% organic carbon can act as a significant sink for VOC vapors. Since
soil moisture and organic matter act as sinks for VOC vapors and inhibit
free movement of vapors from the ground water to the overlying soil, use
of soil vapor concentrations to define the extent of hydrocarbons
dissolved in underlying ground water is especially well-suited to

coarse-grained, freely-draining deposits that do not contain significant
amounts of organic material.

As indicated by lithologic logs of boreholes recently drilled in the
area, the upper 10 to 20 feet of deposits underlying the site are
comprised of silt and clay. These fine-grained deposits tend to trap
“infiltrating moisture and thereby inhibit upward diffusion of organic
vapor that partitions out of the underlying ground water. The deposits
i might include minor amounts of organic matter that can easily adsorb

organic vapors. Since the shallow clay layer appears to extend con-
{ tinuously across the site north of Sullivan Road, the diffusion-

6
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: inhibiting effects of the clay would be expected to be uniform across
l ‘llﬂ refinery property. Thus, it can be assumed that soil vapor concen-
| trations observed north of Sullivan Road are reliable indicators of the
extent of dissolved hydrocarbon plumes in the underlying ground water,
especially when overall trends in the soil vapor plumes for a number of
constituents are consistent. The relative concentrations of soil vapors
are also useful for identifying source areas where hydrocarbons are
1ikely to have been released into the subsurface. Since the shallow clay
layer appears to be absent from at Teast a portion of BLM property, soil

vapor concentrations would be expected to be higher beneath BLM land for
a given ground water concentration.

Concentrations of benzene, toluene, ethylbenzene, total xylenes,
tetrachloroethylene (PCE) and trichloroethylene (TCE) observed in the
vapor samples are listed in Table 2-2. Plots of vapor concentrations
and the logarithms of concentrations are shown in Figures 2-2 through
2-13. The distribution of log concentration is useful when vapor concen-
trations vary over several orders of magnitude because the Tlogged
concentration data are less subject to averaging during machine con-

m’ touring than raw concentration data. The Golden Software "Surfer”
graphics package was used to perform kriging of the data over a 1000-
foot search radius, a procedure that tended to smooth the data with
respect to space. X- and y-coordinates used for plotting were referenced
to monitor well MW-11. Locations of the monitoring wells relative to
the vapor sample points are approximate and can be more accurately
defined by means of a topographic survey of well head locations.

The largest concentrations of benzene, toluene, total xylenes, and PCE
were observed at sample point 1 (well MW-9). Although the area near well
MW-9 is not considered to be the sole source of hydrocarbons, it appears
“to have been the site of significant hydrocarbon release during the
history of the refinery. An air blank analysis was performed at point 1
. because of the strong odor evident at this sample point. Results of the




aN aN L£0°0 aN L¥S°0 910°0 009-
v20°0 ON 160°0 800°0 6¥0°0 ON ----
£90°0 900°0 §50°0 aN L0170 v10°0 0o¢-
N QN 01€'0 aN 6L6°0 ON 00¢€-
ON ON 199°0 ON 52670 aN 0og-
aN aN 910°0 0N v1v0°0 ON 00t~
tE0°0 aN Ld1°o aN 880°0 ON ooge-
2L0°0 ¥00°0 £€0°0 aN 090°0 aN 002-
£00°0 200°0 8¢0°0 ON [90°0 aN 00€-
280°0 £00°0 L0170 aN evi-o N 0

8 td ON 6.6°0 L2°6 881 QN 0
ON ON aN 9%1°0 ¥85°0 2.0°0 0
ON ON 9¢1°0 aN ye'l 0€e’0 0
ON aN 0L°6 ON 6°01 096°0 0
L£0°0 aN 290°0 ON 001°0 anN 0
ON aN L€0°0 an 0eL"0 an 0

12 A ON 0Ey 0 (N G¢1°0 N 0
veg0’0 ON 8€0°0 aN G80°0 ON 0
08¢0 £16°0 AR 6VE0 8yy°0 ON 0ST
6v°9 aN 85°6¢ ON G6°1 ON 0s1
aN ON aN aN 698270 aN 0SI
980°0 ON 900°0 ON [v0°0 QN 00€
ON 110°0 1L0°0 aN 6v1°0 2¢90°0 0ot
aN N 56101 ON 5201 an 0ot
ON 8L 9'0¢ 2ol 014 ON 0GE
ON ON ON SvL 6°11 2°'8¢ 0G€
ON orr ve9 ON S59Y 566¢ 0L0t
391 33d saua|Ay {e30} auazuaqiAyi3 auan|o] auazuag nAamvx

[I-MW LLOM Wouj Yj4ou ddueisip ajeupxoudde q
I1-MW LLOM wody 3Sed dduejsip ajewixosdde e
pajdajap jou = ON

{Wdd) uol3eAjuasuo)

SLINSIY AFAUNS UOAVA 110S
ANVAWO) ONINIJ3Y 01314W0079

-2 u.:Em

00.L-

006
009
00t
0
00t~
006-
001~
002l
006
009
00¢
0
00¢€-
009-
006-
ooet-
0021
0
019-
009
00¢
0
0.S
0SI
009

e(13)x

juelg L10§
jueig Aty

(

S¢
14

S1

TT-MW)PIT
€l
2t
I
ol
6

8
(21-MW)L

9
S

'
(p-MH)€

(01-MW)2

(6-a) 1
9| dweg

40 ju}od




(wdd) NOILVMINIINGD ¥0dYA INIZNIE

2-2 N9Id
,00E=,T 37V2S INIOd 9NITdWYS Y¥OdVA T1I0S ®
r 1 '
, 00E 0
mMMv qQ
oz
4 7 1 ds
Q

FOSTT0Y NYALTINS

~00G /l///I/llmlll
/ N
~0SL

0001 —_—
000,
N YAS e mmm
\) /
Oog t 05y
-4 /




(wdd 907) NOILVYLNIONOD 907 ¥0OdYA mszZum

€-¢ J¥N9l4

,00€=, 1T +37VIS _ . INIOd 9NITdWYS YO0dVA TI0S ©

| ]
,00¢ 0

T T
b.\/

9~ Ot ot

1

ln.Q'/

‘¥ NVAITINS




(wdd) NOILYYINIINOD ¥OdVA IN3NIOL

v=2 JN9I4
,00€=,T ¢37VIS INIOd 9NITdWYS 40dvA 1I0S ®
L 1
, 00t 0
Qe 616" 526" ) 80" 190"
13 tz I\ T ¥ di
90°,
oz
32841 88°1 vas°", ve't mﬁm_ 580"},
AL FAN L 3% [
R
vy
005 —Q¥d NVAITINS 105 AN
%con -
~0001% I/.QOON
—_— QQQ\
0
Foost T 0 — 4/
oo.n
L go0l ¢ ooot N
/J

| oSt

| o




(wdd 907) NOILVYINIINOD 907 ¥0dYA 3ININTOL
G-2 3¥N9I4 o

1 00€=41

]
,00€

INIOd 9NITdWYS ¥OdvA TI0S ©

o
-

-

o
/LY
=3

12




(wdd) NOILWYLINIONOD ¥OdVA 3INIZNIGTAHL3

g9-Z2 J¥N9I4
v00€=,T *37v2S ) INIOd 9ONITTdWYS HOdYA 110S *
r 1
,00¢ 0
st ]mu N3 zz ¥ q
®
g1 It 2 N

T~ N\
\ﬁ\w\ﬂ\}V//xc\ S
S )

N
Q




(wdd 907) NOILYYINIONOD D07 ¥OdVA 3INIZINIGTAHLI

{-¢ q¥N9Id
,00€=,1 -37VIS INIOd 9NITdWYS ¥0dvA T10S
I i)
,00€ 0
sz Y3 t T \z 1
Q.O . /A
ot ®
b.O 00
q O nu.a 0 J.-
ch
1
0.0 \o.f il\\\\\\llun._. _ g
*ay NVAITINS -~ H e
\ G P ] . » \
Q.W :
\o..o ~
7/
O
0[
y/
& R
! \M.r




(wdd) NOILYYINIINOD ¥OdVA INITAX

g8-2 JYNII4
,00€=,T -3TV¥3S INIOd SNITdWYS HOdvA T10S ©
R
,00€ 0
»Z T T |¥4 ’ q1
o
@
Q

b .
a nt 9t

o\




AEaawogvonh<mhzuuzouoogmoa<>mZMJ>x
6-¢ JNIIA : :

,00€=,T :37Y3S ) . INIOd INITdWYS ¥OdYA TI0S ©

_!
,00€ 0

LJ [ g [ ] 4
dt St zi it 0. qs
S..|\|/ :
_ 3 N
;
\.or \w}T .
- oo/mx z<>3.5m< o

nQa




(wdd 907) NOILVYLINIINGD 907 YOdYA 32d

11-¢ 3N9I4
,00€=,1 :37V2S AINIOd 9NITdWYS ¥OdVA 1I0S ©
T = , :
,00¢ 0
/Q.WMM . nﬂN /h..WI m —DIN .ﬂ\.\\‘ ﬂ
R S
/|(l|\\ %

'Oorll
E 2 &

o ﬂ.OI-

L o0 \\) o.
g0~ Q¥ NVAITINS & O
g ?




(wdd) NOILVYLNIINOD YOdVA 32d
. 01-¢ 3¥Nn9ld

,00€=,T :37V3S INIOd 9NITdWVYS ¥O0dVA TI0S ©

¥
. 00€ 0

L1

7
o

HOLIG anowwyg

lof\l\l/ o

g — Q@ NVATTINS
‘on /
.02
\Or o O¢ /
QS
Q

(Ndd) NOILYHINIONOD HOdVA 30d

S | S



(wdd) NOILVYLNIONOD ¥OdVA 301

¢l-¢ NI

100€=4T <37V3S

1

INIOd 9NITdWYS Y¥OdYA TIOS ©

Oa

Q¥ NVAITInS

<,
ot

Ra
-




(wdd 907)

NOILVYLNIINOD 307 ¥OdvA 3IIL
€l-¢ JNII4

,00€=,T :37V2S

| |
00t 0

INIOd 9NITdWYS ¥OdVA TI0S °

20




air blank analysis, which are presented in Table 2-2, indicate the

m presence of toluene, ethylbenzene, total xylenes, and TCE in the ambient
air. However, the observed air concentrations are not sufficient to
explain the high subsurface concentrations of these constituents beneath
the site. It was assumed that the source of high vapor concentrations of
these VOCs is hydrocarbons in ground water beneath the site or in the
unsaturated zone overlying the water table.

Analysis of a soil blank sample collected on BIM land at a point 700 feet
west and 600 feet south of well MW-11 indicated the presence of benzene,
toluene, and xylenes at elevated concentrations in the subsurface (see
Table 2-2). The location of the soil blank was outside of the area of
hydraulic influence associated with the perched system underlying the
site. Background concentrations of 0.02 ppm, 0.55 ppm, and 0.36 ppm for
benzene, toluene, and Xxylenes were defined on the basis of these soil
blank concentrations. The occurrence of elevated concentrations of VOCs
outside of the area potentially impacted by BRC operations is attributed
to the large amount of o0il-field activity in the area and to the presence

@ of a natural gas pipeline east and hydraulically-upgradient of the soil-
blank sampling point.

2.4 DISCUSSION

Concentrations of VOCs in soil vapor depend on local geology, moisture
conditions, the pH-redox environment in the subsurface, and the unique
physical characteristics of the organic compound. The concentration
distributions presented in Figures 2-2 to 2-13 suggest that hydrocarbons
: in the subsurface occur primarily beneath the site and do not extend more
than a few hundred feet south of the refinery beneath BLM property. The
tendency for vapor concentrations to decrease from north to south is
related to the large concentrations observed at sample point 1 (MW-9) and -
the absence of data in an east-west direction through the center of the
site, where samples were not collected because of chemical interference
from normal refinery operations. In general, concentrations less than or
of the same order of magnitude as background were observed west and south
of well M¥-11 and east of the sample point located 300 feet east of well

m 2l




: MW-11. In the case of toluene, the sample collected at Mi-11 was roughly
| ql) equal to background. The consistent tendency for VOCs in soil vapor to
rapidly decrease to background levels west and south of MW-11 and east of
the sample point located 300 feet east of MW-11 may be evidence that
‘ geologic controls influence the presence of soil vapor beneath BLM
‘ property.

Volatile organic vapor and ground water concentrations at locations where

\ both sets of data were available between July and September, 1988 are
listed in Table 2-3. Only toluene vapor concentrations exhibited a
systematic relation to toluene ground water concentrations. Soil vapor
and ground water concentrations of toluene showed strong correlation when
the order of magnitude of the concentrations was considered. Toluene
ground water concentrations in milligrams per liter of water were, with
the exception of the concentration at MW-13, two orders of magnitude
smaller than vapor concentrations in microliters of gas per liter of air,
suggesting that a general correlation exists between toluene dissolved in
the ground water and toluene vapor in the overlying unsaturated zone.

m’ The distribution of toluene concentrations observed in ground water
during September of 1988, in fact, shows peak concentrations at approxi-
mately the same locations as peak vapor concentrations previously
observed during July of that year.

Given that toluene appears to act more like a conservative tracer than
{ other aromatic hydrocarbons, the distribution of toluene vapor is
probably representative of the distribution of dissolved toluene in the

ground water and can be used to approximate the extert of dissolved

aromatic hydrocarbons in the saturated subsurface in areas where ground

water concentrations are not known. Assuming that this is true, the

toluene soil vapor log distribution shown in Figure 2-5 suggests that
' local aromatic hydrocarbon concentration peaks occur near wells RW-3 (MW-
10) and RW-2, the locations of which are shown in Plate 1. High ground-
water concentrations of aromatic hydrocarbons have actually been observed
in the vicinity of RW-2 and RW-3 and have also been observed near RW-1,
immediately south of RW-3 in piezometer P-3, and near monitor well MW-11.
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Since there are no source areas at these locations, it is likely that

w these hydrocarbons originated near the process units or storage tanks and
migrated west and southwest under the hydraulic gradients that prevail in
the perched alluvial aquifer. Assuming an average hydraulic gradient of
0.003, a hydraulic conductivity of 1.8 x 10°% ft/sec from slug and pump
tests performed near RW-3, and an effective porosity of between 0.10 to
0.20, the average linear ground water velocity could range from 2.7 to
5.4 x 1076 ft/sec. If dissolved aromatic hydrocarbons move primarily
under advective transport mechanisms, hydrocarbons originating in the
storage area and currently observed near RW-3 (MW-10) would have migrated
through the western edge of the storage area under a predominantly
westward flow direction between 4% and 9 years ago. Similarly, a release
that 1is presently evident at RW-2 as a peak concentration may have
originated from the western edge of the tank storage area between 2 and 4
years ago. Peak concentrations of aromatic hydrocarbons presently
evident at RW-3 and P-3, as well as aromatic hydrocarbons observed near
RW-1 and P-1, may have originated in the process area and migrated
southwestward along a curvilinear flow path caused by southward flow from
the northern reaches of Hammond Ditch. If this is the case, and if the

ﬂ’ hydraulic gradient increases to 0.04 under the influence of Ditch
recharge, hydrocarbons currently arriving at RW-1 could have been
released 4 to 8 years ago. Hydrocarbons presently at RW-3 and P-3 may
have been released from the process area 5 to 10 years ago.

The absence of elevated concentrations of volatile organic constituents
at soil vapor sample points located along Hammond Ditch, including a
point at MW-12 where no organic constituents have previously been
observed in the perched ground water, suggests that either flow in the
Ditch is very effective in flushing out organic compounds that may have
migrated through the alluvial ground water system beneath BLM land or
that lateral recharge from the Ditch to the alluvial deposits is
inhibiting the upward diffusion of vapor. The occurrence of below-
detection levels of tetrachloroethylene (PCE) and trichloroethylene (TCE)
at the soil blank location and the presence of large concentrations of
these compounds near MW-4 and west of the terminal area is an indication
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that PCE and TCE are limited to the subsurface directly beneath the site

m or near the site boundary. PCE and TCE were presumably released from

solvents used for degreasing equipment in the terminal area or, perhaps,
at off-site locations.

Given the limited extent of organic compounds in soil vapor underlying
BLM property, recovery wells installed north of Sullivan Road will be
probably be adequate for effective capture of organic constituents in the
! underlying ground water. The southern extent of the capture zones
induced by operation of recovery wells north of Sullivan Road will be the
determining factor when deciding the need for additional recovery of
ground water near well MW-11, where soil vapor and elevated ground water
concentrations of benzene, toluene and xylene have been detected.
Hydraulic head and water quality data observed at piezometer P-3 located
south of Sullivan Road will be used to estimate the effectiveness of the

proposed recovery system with respect to capture of hydrocarbons
currently present beneath BLM land.




3.0 INSTALLATION OF RECOVERY WELLS AND PIEZOMETERS

! m 3.1 GOALS AND OBJECTIVES

3 The perched alluvial aquifer underlying the Bloomfield Refining Company
is recharged along upstream reaches of Hammond Ditch and beneath the
spray irrigation area in the southwestern part of the facility property,
as evidenced by the peak water levels observed beneath the spray
irrigation area and the addition of a westward ground water flow
component along the Ditch. The aquifer is underlain by the Nacimiento
Formation, which acts as a barrier to significant downward movement of
ground water and dissolved hydrocarbons. Perched ground water containing
hydrocarbons is, however, migrating laterally from the spray irrigation

B area and from the areas adjacent to upstream reaches of the Ditch towards

BLM property and downstream western reaches of Harmond Ditch. A recovery

strategy has been formulated to intercept ground water containing

1 hydrocarbons that would otherwise migrate into the downstream reaches of
‘ the Ditch or beneath BLM property.

Due to the moderately-large hydraulic conductivity and 8-foot average
m’ saturated thickness of the alluvial aquifer, it was expected that broad,
shallow cones of depression would develop during hydrocarbon recovery
operations. Because of the anticipated shallow capture zones, at least
two recovery wells, in addition to existing recovery well RW-3 (MW-10),
were believed to be needed to ensure capture of all hydrocarbons
originating from the site. A recovery well was installed near existing
well MW-4, which was constructed with torch-slotted casing and was not
considered suitable as a recovery well. Recent observations of hydrocar-
bon seepage into Hammond Ditch west of the process units suggest that a
recovery well would be needed west of the office building and southwest
of the raw water ponds. An additional recovery well was therefore
installed east of Hammond Ditch and west of the office building to
capture ground water that was not expected to be intercepted by up-
gradient recovery well RW-3. The location of this well was selected
based upon results of the numerical flow model previously developed to
. define a remedial-action strategy, and modified to reflect conditions
L during non-irrigation seasons when water from Hammond Ditch would not be
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available to contain ground water on BRC property. A third well was

‘ ql) installed west of the terminal area within the facility boundary to
determine if aromatic or halogenated hydrocarbons observed under BLM
land could have migrated from this area as a consequence of refinery
pigging operations.

Simulated steady-state hydraulic head during recovery at the three
recovery wells, shown in Plate 2, indicates that long-term recovery of
3, 1.5, and 1.5 gpm at wells RW-1, RW-2, and RW-3, respectively, should
be sufficient to capture on-site hydrocarbons and a portion of hydro-
carbons present on BLM property. In order to demonstrate that the
recovery system is effectively capturing flow from the refinery, several
piezometers were also installed. The Tocations of these piezometers were
selected to provide hydraulic head data critical for assessing the
hydraulic impacts of recovery well operation. A minimum of three
piezometers was considered necessary to assess the effectiveness of the
proposed recovery system north of Sullivan Road.

@ One piezometer was located between existing well RW-3 and the RW-2 well
replacing well MW-4 in order to assess the well losses associated with
recovery well operation. Since this piezometer is sufficiently far from
recovery wells to not be significantly influenced by well Tlosses, it
should give a true indication of the depth of the hydraulic "trough”
induced by pumping at the line of recovery wells north of Sullivan Road.
A second piezometer, located south of Sullivan Road, was used to measure
how effective the recovery system north of the Road is in capturing
ground water from or preventing migration of ground water towards BLM
land. A third piezometer was placed immediately west of the RW-1
recovery well Tlocated east of Hammond Ditch and west of the office
L - building. Water level measurements obtained from this piezometer were
' used to determine whether the recovery well located between the Ditch and
the office building is effective in capturing westward-moving ground
water during non-irrigation periods when there is no water in the Ditch
to help contain hydrocarbons on BRC property. Locations of all existing
and new wells and piezometers are shown in Plate 1.
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Installation of monitor/recovery wells and piezometers, in addition to
(II» supplying a means of remediating the ground water beneath the refinery,
also made it possible to further assess the extent and magnitude of
hydrocarbons in the perched alluvial aquifer underlying the site.
Samples of ground water collected from the alluvial wells and piezometers
were used to define the extent of the hydrocarbon plume in the alluvial
aquifer and will also be critical for tracing changes in hydrocarbon
concentrations induced by remedial clean-up operations. These samples,
along with measurements of hydraulic head observed in the wells and
piezometers, will make it possible to determine the need for additional

recovery wells and to evaluate the effectiveness of the recovery
strategy.

3.2 TECHNICAL APPROACH
Two monitor/recovery wells and four piezometers were drilled and
installed by Beeman Brothers Drilling Company between August 20 and
September 2, 1988 using an air-rotary casing-driver drill rig. The depth
of the boreholes were selected by GCL’s on-site geologist based on the
ﬂ’ depth to water observed in each borehole during drilling. A conventional
rotary drill bit was advanced while cuttings were simultaneously blown
upward and out of the borehole with compressed air. An in-line air
filter ensured that hydrocarbons were not introduced into the borehole
from the compressor during drilling operations. After a selected depth
was reached with the rotary drill bit, 8-inch diameter steel casing was
hammered into the borehole around the drill rods to the same depth as the
" drill bit using a hydraulic casing driver attached to the drill rig.
This process was repeated until the target depth of each borehole was
reached. Samples of the drill cuttings were collected at approximately 5
foot intervals and logged by the on-site geologist.

After the target depth of each borehole was attained and the temporary
casing advanced to the total depth of the borehole, recovery of ground
water was monitored until a static level could be estimated and a total

i depth for the well casing selected. Four-inch screen and well casing was
- then installed in the borehole through the temporary steel casing. The
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\ top of the screen was set 5 feet above the static water Tevel and the
dl’ well. The filter pack and bentonite seal were inserted into the borehole
through the annulus of the temporary casing as it was retrieved from the
borehole. The borehole was grouted above the bentonite seal using a neat
L cement slurry with 5% bentonite. After the grouting was completed, a
concrete pad was constructed, complete with locking guard pipe.
Recovery-well completion diagrams are shown in Appendix B, Figures B-1 to
B-3. The monitor/recovery wells were constructed with polyvinyl chloride
(PVC) and stainless steel components, with the parts of the well casing
that were in contact with ground water composed of stainless steel.
Piezometers were similarly constructed using 4-inch PVC casing, with

piezometer completion diagrams shown in Figures B-4 to B-7.

After the grout in the borehole cured, the wells were developed utilizing

a 4-inch submersible pump. Wells with stainless steel screens were

bailed prior to installation of the submersible pump. The wells were

pumped until produced water was clear and free of sand. The developed

water was stored in 55-gallon drums at each well head. After the water
| m level in each well had recovered to static conditions, a water sample was
‘ collected and analyzed in the field for pH in order to identify potential
\ invasion of the filter pack by emplaced grout.

Following installation and development of the recovery wells and piezo-
meters, all wells and piezometers were sampled by Bloomfield Refinery
Company personnel for New Mexico WQCC parameters.

3.3 RESULTS

3.3.1 Lithology

Based on 1ithologic logs of the boreholes shown in Figures B-8 to B-14

 (Appendix B), the subsurface geology is dominated by three lithologies:

an uppermost clayey silt, a sandy gravel unit and the underlying

Nacimiento shale of Early Tertiary age. As indicated in the strati-
graphic sections presented in Figures B-15 and B-16 of Appendix B, the

uppermost clayey silt is present throughout the site except between holes
P-3 and MW-11, where this unit has probably been removed by erosion.
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This unit ranges in thickness from 0 feet in P-3 and MW-11 to 27 feet in

| m P-4. In boreholes located on refinery property, this unit is at Jeast
partly composed of fill dirt.

Underlying the uppermost silt are coarse-grained gravel and sand deposits
of the ancestral San Juan River. This unit is poorly sorted; the gravel
is moderately rounded and is up to two inches in diameter. In all

‘ boreholes drilled, the lowermost portion of the gravel unit was water-

\ saturated and under unconfined conditions. The unit appeared to be
1ithologically homogeneous over the site and ranged in thickness from 14
feet to 18.5 feet. However, borehole P-4 showed some variation from the
typical 1lithology of this unit. In this borehole, a distinctive,
relatively well-sorted three-foot thick orange sand overlies the gravel
unit. Additionally, a two-foot thick clay horizon was encountered near
the base of gravel unit; this clay unit is underlain by typical San Juan
gravels. Clay units were not encountered in other boreholes and are
presumably restricted to the southeastern portion of the site.

m The Towermost unit encountered in the boreholes was the Nacimiento Shale
of Paleocene age. This unit consists primarily of a fine-grained dusky
yellow to olive-gray shale, and acts as an aquitard beneath the facility.
Boreholes were drilled into this unit to accommodate the silt trap at
the base of each well. Once again, borehole P-4 showed variation from
the typical Nacimiento Formation in the project area. In this borehole,
the Nacimiento consisted of weathered bluish well-sorted, fine-grained
clayey sand. This sand unit was not encountered in other borehales and

is presumed to be of limited areal extent.

Plate 3 shows the structural contours of the Nacimiento Formation
.obtained from data collected by Engineering-Science (1986) and GCL. The
contour map shows an overall decrease in the elevation of bedrock from
southeast to northwest toward the San Juan River. There is some evidence
that a buried stream channel, oriented N30°E and traversing both BRC and
; BLM land, occurs in the entreme southwestern part of the site. This
stream channel may influence the distribution of VOCs in the subsurface
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by inhibiting eastward or westward migration of organic compounds in this
area, causing the observed "tongues" of soil vapor beneath BLM land
evident in Figures 2-2, 2-5, 2-6, and 2-9.

3.3.2 Well Yield

Each well was developed following installation using a submersible pump.
The largest yield was obtained from piezometer P-4, which was pumped for
one hour at a rate of slightly less than 13.5 gallons/minute. Recovery
wells RW-1 and RW-2 sustained rates of approximately 3 and 8 gpm,
respectively. Based on a previous pump test performed at the refinery,
the yield of well RW-3 was estimated to be 1.5 gpm.

3.3.3 Pre-Recovery Water Table and Saturated Thickness

Table 3-1 lists and Plate 4 shows the distribution of pre-recovery water
levels observed at all existing and newly-installed wells on September 9,
1988. In the absence of ground water recovery, it is clear that ground
water and dissolved contaminants migrate into Hammond Ditch and beneath
BLM property. The three recovery wells are located in an area where up
to 10 feet of initial saturated thickness was available for propagating
recovery stresses into adjacent portions of the aquifer.

3.3.4 VWater Quality

Table 3-2 lists the results of the BRC sampling effort. Neither TCE or
PCE were above detection limits in any of the ground water samples.
These VOCs have likely degraded to daughter-product DCE, a biological
transformation can be completed within a matter of a few years (Vogel,
1987). Figures 3-1 to 3-9 show the areal distributions of aromatic and
halogenated hydrocarbons in September, 1988. In general, the shape of
each plume can be explained on the basis of hydrogeological conditions

- and physical properties of the associated VOC.

A1l contaminant plumes show a longitudinal axis oriented in a northeast-
southwest direction parallel to the direction of ground-water flow, as
indicated by water-table contours observed on September 9, 1988 and shown
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TABLE 3-1
WATER LEVEL AND PRODUCT THICKNESS AT
RECOVERY WELLS AND PIEZOMETERS (FEET)

Pre-Recovery 12-Day Recovery 42-Day Recovery

(Sept. 9, 1988) (Jan. 16, 1989) (Feb. 15, 1989)
Well or Water Product Water Product Water  Product
Piezometer Level Thickness Level Thickness Level Thickness
RW-1 5499.23 0 5498.44 0 5497.51 0.17
RW-2 5500.11 0 5498.46 0.21 5498.39 0.042
RW-3 5499.06 0 5497.09 0 5496.51 0
P-1 5499.09 0 5498.16 0 5497.36 0.04
P-2 5500.06 0 5499.25 0 5498.41 0
P-3 5498.89 0 5498.10 0 5496.62 0
P-4 (MW-13) 5500.51 0 5500.27 0 5499.07 0
HW-11 5497.59 0 5496.84 0 5496.37 0
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GCL..

in Plate 4. In most cases, maximum VOC concentrations occur along the

\ dl’ southern boundary of the facility in piezometer P-3, suggesting either

a that hydrocarbon release from the unsaturated zone is ongoing or that
previous releases from the tank storage area or process units have yet to
migrate completely off the site. A few peak VOC concentrations occur at
monitor well MW-11. These results tend to be supported by the soil vapor
- survey data, which indicate that hydrocarbons are generally confined to
beneath the refinery site, with some hydrocarbons evident south of
Sullivan Road on BLM property. The occurrence of VOCs in ground water
beneath BLM property may be controlled by a buried stream channel located
south of Sullivan Road. Structural contours of the Nacimiento Formation
presented in Plate 3 substantiate the existence of a local bedrock
depression in this area.

Considering the small amount of precipitation that occurs in the area, it
is 1ikely that a portion of the hydrocarbons which were released several
years ago have been retained in the unsaturated zone above the water
table and act as an intermittent source of dissolved or immiscible
: hydrocarbons to the ground water during the late summer and early fall
w when rainfall is at a maximum. Regardless of whether the hydrocarbons
have been entirely released to the saturated zone, the three-well
recovery system is expected to intercept hydrocarbons that would
otherwise migrate beneath off-site property.
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: 4.0 INSTALLATION AND OPERATION OF HYDROCARBON RECOYERY SYSTEM
w 4.1 GOALS AND OBJECTIVES
The overall goal associated with operation of the hydrocarbon recovery
system is capture and remediation of ground water in the perched alluvial
system underlying the refinery. Remediation of ground-water gquality is
being implemented through operation of three hydrocarbon recovery wells
and treatment of recovered water in the refinery wastewater treatment
system. Wastewater treatment involves separation of immiscible petroleum
product from ground water in API separator tanks, volatilization of
remaining VOCs in evaporation ponds, and spray irrigation of the treated
water to the land surface. This type of treatment was considered the
most efficient and cost-effective method of removing dissolved and
immiscible hydrocarbons from ground water. If concentrations of VOCs in
! treated wastewater exceed discharge plan requirements, an air-stripper

may be used to further reduce levels of these volatile organic con-
stituents.

4.2 TECHNICAL APPROACH
ﬂ’ 4.2.1 Installation of Hydrocarbon-Recovery Pumps
The pumps installed at the Bloomfield Refinery are air-operated skimmer
: pumps designed to remove floating product and ground water from the
upper portion of the aquifer. Each pump is made primarily of stainless
steel and is 3 feet long, with an outside diameter of 2-3/8 inches. It
fills from the top by gravity in order to provide the skimming action.
When a pump becomes full of 1liquid, a float switch inside the pump
activates the pumping cycle and compressed air is applied to the pump,
;; forcing the liquid to the surface. The pump then rests until it becomes
: full again and the pumping cycle repeated. In this manner, the pump can
be set near the water surface to skim off hydrocarbons while withdrawing
a relatively small amount of clean water.

The pump intakes were set several feet below the water table. Control
boxes were installed on supports close to each well head. An air-supply

i hose of 1/4 inch inside diameter and a product return hose of 3/8 inch
- inside diameter were used to connect each pump to its control box and to

kﬂﬂw ' 45
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the main discharge line. Both of these hoses are made of oil-resistant

‘II% rubber. A check valve was included in the product line to prevent
liquid from flowing back into the well and a flow indicator was provided
for visual inspection of the operation.

Air is supplied to the recovery system from the refinery’s central
compressed-air system. An air filter was installed at each control box,
which maintains air pressure at approximately 50 psi. Pumped liquids are
discharged into a 10,000-gallon above-ground intermediate storage tank
which can discharge to the refinery’s wastewater treatment system at
appropriate times. Air lines, product lines and electrical cable serving
each control box are buried in a single trench approximately 2 feet deep.
Both air lines and product lines were wrapped with electrical heat tape

and insulated wherever they are exposed in order to protect the lines
from freezing.

A cycle counter was installed inside each control box for the purpose of
determining the quantity of liquid pumped at each location. Each cycle
produces approximately 1/2 gpm. Therefore, the number of gallons pumped

@ equals 1/2 the number of cycles indicated on the counter. Operation of
recovery pumps began on January 4, 1989.

4.2.2 Operation and Maintenance of Hydrocarbon-Recovery Pumps
The output per cycle from each pump should be measured periodically te
verify the cycle capacity. The pump cycle is determined by the timer
module located in the control box. The cycle is initiated by.the float
switch inside the pump and its duration is determined by the setting of
% the timer dial.. The optimal setting is determined by gradually increas-
‘ ing the time until all liquid is ejected from the pump followed by a
burst of air. It is recommended that air be allowed to follow the water
in order to completely flush particulates through the discharge line.

This prevents plugging of the lines with sediment and also reduces the
potential for freezing of the lines.

|
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The pumps should be inspected weekly and a log should be kept of weekly
counter readings and other observations. The flow indicator should be
inspected to make sure that liquid is flowing in only one direction. If
liquid appears to flow back toward the well, the check valve at the well
head must be cleaned or replaced.

4.3 RESULTS

Table 3-1 lists water levels observed at the recovery wells and piez-
ometers prior to the onset of recovery and following 12 and 42 days of
recovery-well operation. Although no floating petroleum product was
encountered in any of the wells or piezometers prior to recovery,
operation of the recovery pumps caused development of depressions in the
water table that tended to accumulate low-density product over time. In
cases where a layer of floating petroleum product was encountered, water
levels were corrected for confining pressures caused by the hydrocarbon
layer by subtracting product thickness times the relative density of
diesel fuel, assumed to be equal to 0.8, from measured depth to water.
Only well RW-2 contained floating product after the first 12 days of
recovery. The hydrocarbon recovery pump in well RW-1, which froze
several days after the onset of pumping, was not operative until January
16, 1989. After 30 days of recovery at well RW-1, both well RK-1 and
piezometer P-1 began to show evidence of floating product. Product
thickness at well RW-2 decreased dramatically between the 12th and 42nd
day of recovery, presumably due to flushing of product from the aquifer.
Up to 2.6 feet of water-level decline was recorded at the recovery wells
during the 42-day period ending on February 15, 1989.

Plate 5 shows the hydraulic impacts associated with operation of the
hydrocarbon recovery system for 12 days. Recovery pumps in wells RW-2

and RW-3 were operating at average rates of 0.94 and 0.73 gpm, respec-

tively, throughout this 12-day period. These rates were estimated on the
basis of 32713 and 25367 recovery cycles at wells RW-2 and RW-3, with a
recovery volume of 0.5 gal/cycle and a total elapsed recovery time of
17352 minutes. Comparison of the pre-recovery water table presented in
Plate 4 with the 12-day recovery water table presented in Plate 5 shows
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clear evidence that intermittent pumping of recovery wells RW-2 and RW-3

| w at average rates of 0.94 and 0.73 gpm during the first 12 days of

recovery resulted in capture of some of the ground water that normally
flows off-site to the west and southwest. A map of water-level decline
obtained by subtracting water levels observed 12 days following recovery
from water levels observed prior to recovery and shown in Plate 6 depicts
the extent of hydraulic stress caused by operation of wells RW-2 and RW-3
for the 12-day period following onset of recovery.

The distribution of hydraulic head following 42 days of recovery at all
three recovery wells is shown in Plate 7. Average pumping rates of 1.2,
0.50, and 0.42 gpm were estimated from a cumulative total of 103991,
60917, and 50251 cycles recorded at wells RW-1, RW-2, and RW-3 during the
60550 minutes comprising the 42-day period. Average rates of withdrawal
at wells RW-2 and RW-3 during the entire 42-day recovery operation
decreased relative to rates calculated for the first 12 days of recovery
because residual hydraulic stresses from prior pumping help to maintain
water levels at the pump intakes at lower discharge rates. Intermittent
: m’ pumping of ground water at these average pumping rates throughout this
period resulted in the development of an extensive capture zone around
well RW-3 that obscured the Tlocalized depression near well RW-2
previously evident in Plate 5. The relatively large, deep cone of
depression surrounding well RW-3 may be attributed to a small saturated
thickness or hydraulic conductivity near this well. Recovery test data
observed at this well suggest that hydraulic conductivity at RW-3 may be
‘ almost an order of magnitude smaller than conductivity estimated from
. slug tests performed at wells MW-1, MW-2, and MW-4 (GCL Site Investiga-
. tion and Remedial Action Conceptual Design). The 42-day recovery water
table appears to be minimally impacted by discharge at well RW-1 due to
the large transmissivity near this well, as demonstrated by its large
yield during development. Again, this could be due to the very broad
cone of depression induced by operation of well RW-3, which tends to
obscure less pronounced depressions in the water table. Plate 8 shows
! that water-level decline observed following 42 days of recovery is more
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areally-extensive and of greater magnitude than drawdown observed after
12 days of recovery.

The drawdown caused by recovery-well pumping was much larger than would
be expected on the basis of field-measured values of hydraulic conduc-
tivity and saturated thickness. Drawdown observed after 12 and 42 days
at well MW-11 and piezometer P-3, which are both located approximately
cross-gradient to recovery well RW-3, was analyzed according to the Theis
equation using an average conductivity of 2 X 10-4 ft/sec and a trans-
missivity of 1.14 X 10-3 ftz/sec estimated from results of pump testing
at well RW-3. The analysis indicates that estimated specific yield is
much smaller than could be physically possible for the unconfined,
coarse-grained aquifer. The analysis also indicates that calculated
specific yield decreases dramatically over time, a highly unlikely
situation for the relatively incompressible gravel comprising the
aquifer. Alternatively, aquifer response can more realistically be
explained by using a constant specific yield of 0.10 typical of the type
of alluvial aquifer present beneath BRC property. The calculated
transmissivity is smaller than the original estimate and decreases over
time, suggesting that dewatering of the aquifer or the interception of
lateral barriers caused by local bedrock highs, or some combination of
the two conditions, may be responsible for the larger-than-anticipated
hydraulic response of the aquifer. These conditions may be of particular
importance south of well RW-3, where stresses propagating through the
buried stream channel may be encountering adjacent bedrock as the buried
channel becomes dewatered.

It appears that recovery well RW-3 will play an important role in
capturing hydrocarbons from the alluvial aquifer. The extent and degree

~of capture at all recovery wells will continue to increase with time

until steady-state conditions are attained.
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APPENDIX A

6CL STANDARD OPERATING PROCEDURES FOR SOIL
VAPOR SAMPLING AND ANALYSIS




MANUAL OF STANDARD OPERATING PROCEDURES DATE: April 22, 1988

PROCEDURES FOR SOIL VAPOR SAMPLING AND ANALYSIS
1.0 PURPOSE

To describe and illustrate the methods and procedures used in sampling
and analyzing shallow subsurface soil vapor for various contamination
evaluations.

2.0 SCOPE

A shallow soil-vapor survey is commonly a rapid and cost-effective method
for roughly delineating the areal extent of a known spill involving
hydrocarbons or other volatile constituents. Shallow soil-vapor
investigations are also used to determine the presence or absence of
specific constituents in the subsurface at sites where spills or leaks
are possible but have not been identified.

3.0 PROCEDURES
3.1 EQUIPMENT AND SUPPLIES

A. Necessary equipment at all sites will include:

- Probes (3/4" 1.D. steel pipe, - Calculator
schedule 20 or similar) - Internal tank filling

- Drive Points adapter

- Adapters - Vacuum pump (battery

- Floor jack (2-ton capacity) operated)

- Pipe clamp - S1ide hammer

- Pipe wrenches - Duct tape

- Pipe cutter - Teflon tubing

- Pipe reamer - Black inert rubber hose

- Portable gas chromatograph - Battery pack for GC
(GC) (Photovac), syringes - Zero-grade air cylinders

and other necessary GC
supplies (kit)

B. Optional equipment and supplies needed at some sites:

- Rotary hammer with bit - Steam cleaner

- Extension cords - Metal detector

- Generator - Sand and asphalt or

- Brunton compass and tape concrete patching material
measure

C. Safety Equipment for Persons Driving Probes:

- Hard Hats - Safety Glasses
- Coveralls - Steel-toed Boots
- Gloves
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.10

A1

.12

.13

Define the area to be surveyed. This may include an entire gas

station, a large area of property, or as small as the area around a
single tank.

Divide the survey area into a grid or other appropriate pattern, and
number each location on the grid. Grid spacing may vary depending
on the size of the survey area, site conditions and the level of
detail required. 20 to 50 foot grid spacing is generally used for a
survey at a service station. Note: One may want to number points

as field work progresses, so expansion of the grid will be consis-
tently numbered.

Be sure all sampling equipment, including probes, vacuum adapters,
points, and slide hammer (inside and outside) is thoroughly steam
cleaned prior to use.

Prior to soil sampling, an "air sample" of the ambient air should be
analyzed with the GC. Be sure the air sample is collected a
distance away from or upwind from any running vehicle or other
source of hydrocarbon emissions (20-30 feet is sufficient).

Next, collect a "system blank"™ to be analyzed prior to sampling.
The vacuum pump should be attached to a clean probe with point
attached, via an adapter, and a sample collected. This will
provide background data of ambient air passing through a probe.

If it is necessary to drill through concrete or asphalt, start the
generator (make sure it is positioned downwind of probes) or plug an
extension cord into an available electrical outlet. Locate the
rotary hammer over the hole and drill through the concrete or
asphalt to underlying soil. Remove drill.

Insert the drive point into base of probe. Tape point loosely with

duct tape to probe (so it won’t fall out during insertion into
hole).

Remove 1ift plate (white) from floor jack, and place hole in lifting
arm of the jack over the drilled hole.

Insert the probe through the hole in the jack’s 1ifting arm, and
into the drilled hole or the soil surface.

Place slide hammer over the top of the probe and drive to the

target depth. Generally, a target depth of 5 feet is used, except
for vertical profiles. Remove the slide hammer.

Promptly after driving the probe, place an adapter over it and
connect it to the vacuum pump.

Place pipe clamp around probe at the lifting arm of the jack.
Tighten clamp. Turn jack handle clockwise to activate hydraulics.
Use jack to retract probe 1-3 inches immediately before sampling.
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3.14 When the chemist is ready to take the sample, activate the vacuum

’ pump. It is necessary to evacuate approximately 5 probe volumes of
m soil vapor prior to sampling. This can be approximated by the
vacuum reading on the pump.

VACUUM PUMP EVACUATION
GAGE READING TIME
(Inches Hq) {Seconds)
2 -5 30
5-10 45
10 - 15 60
15 - 17 S0

Note: Vacuum pressures above 17 in. Hg. suggest either a clogged
probe, a very tight formation, or water. If there is a possibility
of shallow ground water, be sure water is not evacuated and passed
into the vacuum pump. Above 17 in. Hg. the pump will not collect a
good soil vapor sample and the problem should be investigated.

3.15 After the evacuation time is satisfied, insert a clean syringe
{equipped with a mini-enert valve) through the flexible latex
(self-sealing) tubing at the top of the adapter. Flush the syringe
3 times with the soil vapor while the evacuation pump is running.
Turn the evacuation pump off and immediately withdraw a 2cc sample
? and close the mini-enert valve on the syringe.
3.16 Analyze the sample by gas chromatography. This task will be
‘ m’ performed by a person experienced in GC operations.
3.17 With the pipe clamp still tightened around the probe, extract the
probe. The jack can be reset by turning the handle counterclock-

wise. This will allow the 1ifting arm to drop, and the pipe clamp
can be loosened and lowered.

3.18 After extraction, the used probe and adaptor should be set aside in

a designated area so as to prevent confusion with clean probes or
adapters.

3.19 For each soil vapor point, record in log book the following items:

SITE LOCATION

WEATHER JOB #
EVAC
TIM POINT # DEPTH VACUUM TIME REMARKS
Example 10:00 is 5/ 3" Hg 30 Sec.
-3 10:30 7 5 18" Hg - Probe clogged
removed, cleaned

4‘ redrove to 6’
«d

Page 3 of 4




3.20 Steam clean all probes and adapters prior to re-use.

| dl) 3.21 After QA/QC of field data, results should be submitted to Data Management
for processing and mapping.

Prepared By:

' Reviewed By: _M\A H’ﬁ""‘@i

_} SOP\SOILGAS.SNS

m Page 4 of 4




APPENDIX B

LITHOLOGIC LOGS AND STRATIGRAPHIC SECTIONS




4' X 2’ STAINLESS STEEL
LDCKING CAP

8" x_4 _ CEMENT FILLED
STEEL GUARD PIPE

(___l'_. X__3__ CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%
A~ BENTONITE

/V_L'_ x. 13" pvc PIPE

/___L. x_ S’  STAINLESS STEEL
PIPE

/s |~ BENTONITE PLUG
13.5 P

| 8.8 [~ TOP OF SCREEN
25547 \ 4 STATIC WATER LEVEL
—~__ 4" x_15"  STAINLESS STEEL
SCREEN ¢ 28 sLom
N_ 12720 sanp
34,4’ 1 -BOTTOM DF SCREEN
4~ 4" X 5 STAINLESS STEEL PIPE
316720 SAND
39.6°_ TOTAL DEPTH DF WELL
4L0’

TOTAL DEPTH OF BOREHULE

FIGURE B-1

COMPLETION DIAGRAM
RECOVERY WELL Rw-{

v
-
:

4




y

‘ 11.0°
@ 140°

c2.92’ 4

4" X 2’ STAINLESS STEEL
LOCKING CAP

8 x_4_ _ CEMENT FILLED
STEEL GUARD PIPE

_ ¥ x__ 3 CONCRETE SLAB

I/NEAT CEMENT SLURRY WITH S4

BENTONITE

L~ 4 x_ 10" pvc PIPE

/___41_ x_5'  STAINLESS STEEL

PIPE

| BENTONITE PLUG

1~ TOP OF SCREEN

322’

373

412’

STATIC WATER LEVEL

T4 x_15°  sTAINLESS STEEL

SCREEN ¢ 20_ suom

IN_en2_ sanp
1 BOTTOM DF SCREEN

L~ 4"  y w STAINMLESS STEEL PIPE

—10/20 SAND
L. TOTAL DEPTH DF WELL

TOTAL DEPTH OF BOREHILE

FIGURE B-2

COMPLETION DIAGRAM
RECOVERY WELL RW-2




_ 4 _ x 2’ STAINLESS STEEL
LOCKING CAP

—B”  X_4 _ CEMENT FILLED
STEEL GUARD PIPE

3 x_3  CONCRETE SLAB

6* 13’
= x_135 __ PVC PIPE

| BENTONITE PLUG

6.50' , /|
@ w4 7

-]~ SAND

1~ TOP OF SCREEN

12.93'
v STATIC WATER LEVEL
6" x_20" STAINLESS STEEL
SCREEN

32.93" )
4~ BOTTOM OF SCREEN
I~ 67 X 2’ STAINLESS STEEL PIPE

33.93' TOTAL DEPTH OF WELL

350 TOTAL DEPTH DF BOREHOLE

FIGURE B-3

COMPLETION DIAGRAM
RECOVERY WELL HW-10 (RW-3)
'i (RECONSTRUCTED FROM VERBAL DESCRIPTION
i

SUPPLIED BY ENGINEERING-SCIENCE, 1987)




A& x 2 STAINLESS STEEL
LOCKING CAP

8" x_4'  CEMENT FILLED
STEEL GUARD PIPE

3 x_3' __ CONCRETE SLAB

NEAT CEMENT SLURRY WITH S%
A BENTONITE

//# x__80°_ pvec PIPE

~ BENTONITE PLUG

g 3 ;. ._t~ TOP OF SCREEN
2498 v o) = L STATIC WATER LEVEL
— oo AT x 137 STAINLESS STEEL
| —_ | L SCREEN ¢ 20 _ sLam)
| — 12/20 __ SAND
373 il — il BoTTOM OF ScreEn
; 1~ 4 x5 pve PIPE
- 3
4245 ——t-r - TOTAL DEPTH OF WELL
430 [ oTaL pEPTH OF BOREHOLE

\ - FIGURE B-4

I CUMPLETION DIAGRAM
‘ _} PIEZOMETER P-1




4° _ % 2 STAIMLESS STEEL
LOCKING CAP

B x_4 _ CEMENT FILLED
STEEL GUARD PIPE

—3_ x_3'__ CONCRETE SLAB

NEAT CEMENT SLURRY WITH 5%
1 ‘ A~ BENTONITE

| 4 x_18"  pvc PIPE

\ | BENTONITE PLUG

-1~ T0P OF SCREEN

17.4'
23.02’ v — STATIC WATER LEVEL
}- ."‘ . '
— [T A x 15T stainLess STEEL
— N SCREEN ¢20_ sLOT)
— N 1e/e0 SAND
327 — l;:;=L—BOTTOM DF SCREEN
4~ 47 _ X 5' PVC PIPE
380 ‘|- TOTAL DEPTH OF WELL
395 [oiiiiiienll] TOTAL DEPTH OF BUREMDLE

FIGURE B-S5

COMPLETION DIAGRAM
PIEZOMETER P-2

|




4’ _ X 2' STAINLESS STEEL
LOCKING CAP

8" x_2 __ CEMENT FILLED
STEEL GUARD PIPE

2 x_2 _ CONCRETE SLAB
NEAT CEMENT SLURRY WITH 5%
A~ BENTONITE
L~ 4" x_5__ pve PIPE
-
- BENTONITE PLUG
2.0 /]
7 7,
w W
6.35 ;24— TOP OF SCREEN
7.7 v — I STATIC WATER LEVEL
o. :‘- -
) T x 1Y pve
7. —_— F: A
— SCREEN (20 sLOm)
B — [ SIN_12r20 s
168 |- — Z{—~BOTTOM DF SCREEN
g }-_ 4 x s pvc PIPE
g2z |- L. TOTAL DEPTH OF WELL
2270 [ooirieinieonit| TOTAL DEPTH DF BOREHOLE

FIGURE B-6

COMPLETION DIAGRAM
PIEZOMETER P-3



_4 X 2’ STAINLESS STEEL
LOCKING CAP

8" x_4"_ CEMENT FILLED
STEEL GUARD PIPE

3 x_ 3 _ CONCRETE SLAB

3474

c2.0’

y

NEAT CEMENT SLURRY WITH 5%
- BENTONITE

|~ 4" x_25' pvec PIPE

47 x _ 5 STAINLESS STEEL
PIPE

T/ BENTONITE PLUG

3.0’

28.83’

Il TP OF SCREEN

T

..' - 4,

STATIC WATER LEVEL

x_15'  STAINLESS STEEL
SCREEN ¢20 _ st am

“>Stev20  sann
+—BOTTOM OF SCREEN
4~ 4 _X 5 STAINLESS STEEL PIPE

| _TOTAL DEPTH OF WELL

TOTAL DEPTH OF BOREHOLE

FIGURE B-7

COMPLETION DIAGRAM
PIEZOMETER P-4




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

SITE 1D: _ BRC LOCATION ID: fY-1
SITE COORDINATES (ft.):

] E

GROUND ELEVATION (ft. MSL): 5525.92

STATE: _Mew Mexico COUNTY: _San Juan

DRILLING METHOD: __ Casing Driver
DRILLING COMTR.: __ Beeman Brothers

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

COMMENTS: _Static on September 2, 1988: 26.45 from TOC.

1/4 1/4 174 4 S T R

LOCATION DESCRIPTION:

orilling Time | Sample Type
Depth Visual X Lith Scale: and Interval Litholegic Description
e o e i o i 07-18’ silt and Sand - Dark yellowish brown (10 YR 4/2) to
g T e g v g o grayish brown (5 YR 3/2). Minor to strong hydrocarbon
159 P T g v e odar.
s EEFEE LT 1642
S Sy g It S
L R 1646
| s EEEEREERR 10
T elloRh
20 [ RIS 1720 187-34¢ Sand and Gravel - Medium dark gray (M4). Sand is
T T-T-lolblolels medium to very coarse grained, subangular to subrounded.
T T-lblokkliat! Gravel is subrounded to well rounded, to 2 diameter.
T T - Tolele el Strong hydrocarbon odor.
i 4l Telolololal
25_.._..0000 1725
sislete]ci-POlION
feqel-t-]-Iololo]at
el 1--lelalo]ol:
fepet-i-l-lolololok
30._....000‘ 1730
. sle . lolale
. sle]sOMOKS
pleteq-j-lojoe
35 EEEEEEEEE 1738 347-41! Shale - Wacimiento Formation - Dusky yellow (5 YR
‘ SREma=a= 6/4) to light olive gray (5 Y 6/1) shale.
. :_-::
N b [ = e
3 40 ScoEd 1758
: 45
) .
i
o




FIGURE B-9
LITHOLOGIC LOG (SOIL)

RECOVERY WELL RW-2 Page _1_of _1_
SITE 10: _ BRC . LOCATION 1D: RW-2
SITE COORDINATES (ft.):
N E
GROUMD ELEVATION (ft. MSL): _ 5523 .48
STATE: _Mew Mexico COUNTY; _San Juan

DRILLING METHOD: _ Casing Driver
DRILLING CONTR,: _ Beeman 8rothers

DATE STARTED: 29 August 19488 DATE COMPLETED: 29 August 1983
FIELD REP.: _M.S. Dubvk

COMMENTS: _Static on September 2, 1988: 23 42 from 10C,

174 /4 176 W6 S 1 R

oritling Time | Sample Type
Depth visual X Lith Scale: and Interval Lithologic Description
ep P
:::i: — :—_:: _/1//1/?/” 0!-10¢ Silt and Clay - Medium dark gray (%4) to brownish
o o et S e g '////\// gray (5 YR 4/1). Slightly effervescent in HCl. Faint
::::—-":_‘//‘b/'/‘" hydrocarbon odor.
== s 2P dveq
s EF ____”/;x/: 1 o
=== 1
EEE -—-—-//‘/ i
g s o[ O [ gy g 7 //’//T
e A
_:____L______//"/C/’ : .
10 et 0953 10/-157 Sand and Silt - Moderate brown (5 YR 4/4), very
11— ——t i1 N fine grained and well sorted.
‘ L R RS '(‘)' 0958 15-32¢ Sand and Gravel - Olive gray (5 Y 4/1) to brownish
o s 21016 . ory (5 YR 4/1). Sand is medium to very coarse grained,
i Oc:) oioiele subangular to subrounded, Gravel i3 subangular to well
ojoiels o lo rounded, to 2" diameter, Noticeable hydrocarbon odor
e e A Y below 25
20 |- leoicloletalat e 1024 *
o~ 4 =JC3CE=] A =1 N
*l-]- -»oaoooo;‘-
‘1-1-lojojoiololoy: ¥y
e ’cooooo:\'"--
o]}, s lojsjol Al
25 TT okl oo‘;f 1029
. lelololololele
TJ -1 jelelololofel~
— . ‘|-jodjeplo
30 Fer 0o 1033
T gggggi 327-41.2' Shale - Nacimiento Formstion - Dusky yellow (5 Y
=3 ot et g e e 6/4) to olive gray (5 Y 3/2).
: 35 ECEE == 1050
EEEE BE
: s ESE S5
1~ == 1100
" 45 ,
S0




FIGURE B-10
LITHOLOGIC LOG (SOIL)

RECOVERY WELL Mil-10 (RW-3)

Page _1 of _§
SITE 1D: BRC LOCATION 1D: _ Md-10 (RW-3)
SITE COORDINATES (ft.):
N E
GROUND ELEVATION (ft. NSL): _ 5516
STATE: _ New Mexfco COUNTY: _ San Juan

DRILLING METHOD: __ Auger
DRILLING CONTR.: _ Eart & Sons, Inc,
DATE STARTED: _ 4 March 1986 _ DATE COMPLETED: _ & March 1986

FIELD REP.: Engineering-Science, Inc,
COMMENTS:

174 174 174 /4 S T R

LOCATION DESCRIPTION:

Dritling Time | Sample Type

Cepth Visual X Lith Scale: and Interval Lithologic Description

0/-5¢ Topsoll, Roadbase, Sandy Clay
5 e ﬂ Sr-10¢ Silty, Sandy Clay
(3g s
| %8 4%
s
10 L 107-15¢ Cobbles and Pebbles
0% 009
‘020207
\ °-oo.:-o
P ALY
LICIAAA
15 SN 157-20’ Gravel, Cobbles, and Pebbles
T, 2%
o o
& 5 'y
LY
20 ey

207-30* Green Clay: Nacimiento Formation

' 25 % 307-35’ Nacimiento Formation - Yellow-green to blue-gray,

17 Y
|«
e
1




FIGURE B-11

LITHOLOGIC LOG (SOIL)

PIEZOMETER P-1 Page 1 of 1

SITE 1D: _ BRC LOCATION 10: P-1
SITE COORDINATES (ft.):

N £

GROUND ELEVATION (ft. MSL): _ 5524 .62

STATE: _New Mexico COUNTY: _San Jusn

DRILLING METHOD: __ Casing Driver
DRILLING CONTR.: _ Beeman Brothers

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

COMMENTS: This well replaced by P-1a on Augqust 31, 1988.

174 174 /4§

LOCATION DESCRIPTION:

Orilling Time | Sample Type
Depth Visual X Lith Scale: and Interval Lithologic Description
11— | 4
o T g g g i ¢ 0/-20¢ silt _and Clay - Dark yellowish brown (10 YR 4/2) to
= o //M/j/ grayish brown (5 YR 3/2). Wesk hydrocarbon odor.
3=l ol il s s e el
SeScemsma=Agg00)
R =3 = el “/;V:/// 1135
EEECEEERRE
e v /////
=t il ) e e A
::-—————~——//'//‘
10 e o ey o ""//1//’:// 1140
EEEEEEEE RN
SoESEmEmRnisidts
::_:_::::: ﬂ/////
15 EE A s
EEEEEEE
SosEasssEaule
- EEEET YUY
33 g oy ey iy gy arév
20 F11 5lo ooo’:a "/4.’_/ 1200 201-36.5' Sand and Gravel - Dark gray (N3) to grayish
T o olGhaioit: s black (¥2). Sand is fine to very coarse grained,
T T lollolohl® "31 subangular to rounded. Gravel is subangular to well
PSS O P VY Y PR 1Y N rounded, to 2¥ diameter. Very strong to intense
T lolololelo e hydrocarbon odor.
25 X - 1205
o [e el 'OOOOO‘"..‘...'_"‘I
Il Tololololofs 74
e {ole o o \-.‘.‘" .4
I+« - [- lojclojolo .v"'.;—_"“
slofelelelOOODIO " .
30-'-'-00000 1210
sflefalolsiO|O|DIOIOL"
|- < {*]ojclololo}
“Ael-I: 1" lelololo]ol
35 f P OIi000 1220
CEEFEEREEFE 36.5'-42.0' Shste - Wacimiento Formation - Dusky yellow
== ::E"; = (5 Y 6/4) to olive gray (5 Y 3/2) shale.
40 EEEEEEFEEE
=5 SaanEaS 1225
= T 1 1240
45 \
50




FIGURE B-12
LITHOLOGIC LOG (SOIL)
PIEZOMETER P-2

page _1_of 9

SITE 1D: _ 8RC LOCATION ID; P-2
SITE COORDINATES (ft.):
N

E
GROUND ELEVATION (ft. mst): _ 5523,73
STATE: Mew Mexico COUNTY: _San_Juan
ORILLING METHQD: __ Casing Driver
DRILLING CONIR.: Beeman Brothers
DATE STARTED: 29 August 1988 DATE COMPLETED: 29 August 1988
FIELD REP.: N.S. Dubyk

COMMENTS: _This well replaced by P-2a., Static on September 2,
1988: 23 .75 from YOC,

174 174 /6 S 1

} LOCATION DESCRIPTION:

Orilling Time | Sample Type
Depth Visual X Lith Scale: and Interval Lithologic Description
== | ~ SN, o 4 M
:Z:::::_ — __j /4,4/4: 0/-13’ Silty and Clay - Dark gray (M3) to grayish black
=5 53 53 e o o i oy /////“ (N2) to dark yellowish brown (10 YR 4/2). Intense
::;______}_____//rj///t hydrocarbon odor.
S5 50 5 iy g By g o iy e 4 A
5 EEE /;/// 1650
R 1
= A
o et e A // Y
o e g gy /*/4///#
San=ansan=gifel(
EEEEEEREE RN
10 EEEEEEEEEEI AN 165
1= -~ V;/;//r
g ol o I e B Y B e B J’p” [
'_ : ooggg:g ST ¥ 13/-31.5¢ Sand and Grevel - Woderate yellowish brown (10
15 .-%oo s AT SR T YR 5/4) to medium gray (N5). Sand is medium to very
-1 S R N ey R AR IS coarse grained, subangular to subrounded. Gravel |s
- - oo o iy subangular to well rounded, to 2* diameter. Strorg
-1 ooogog O;.",":.'.‘.;" hydrocarbon odor below 257,
s |e e deeg e
[ ololclolcloloh st
she. g del
L nnr vlorP ooo':.‘:-),..\."‘ 1720
BRAEEEA AR AREYR
[ lollloplolobstendny
«[. [«lololelelolo O-J’::‘*}".f:
leleplolololojoplh 2l M
| L2 P Jellololole a-‘:':‘.,’.ﬁ‘:{.ﬂ 1730
| T lclcbloleloleb a1
! ..-oaooooo_%.-'!'f;;H
*{-l-loliclojololp® .',}'w.ﬁ
Jerololojololclole * ¢ AN
30 —-1; Yoaeta, 1734
: 0323282 RIRSEN 31.57-39.57 Shale - Wacimientc Formation - Dusky yellow
i = SSES5 n helplylok (5 Y 6/4) to olive gray (5 Y 3/2).
3 it ol - pfaptihpia )
35 EEEEEEERERI—=—] 1752
| EEEEEE =
! FEEEEEEEEE T
40 1.0. 1808
39.5¢
| &
i
U
‘J




FIGURE B-13
LITHOLOGIC LOG (SOIL)
PIEZOMETER P-3

Page _1_ of _1_

SITE 10: _ BRC LOCATION ID: P-3
SITE COORDINATES (ft.):
]

E
GROUND ELEVATION (ft. MSL): £507,20
STATE: _New Mexico COUNTY: _San Juan
DRILLING METHOD: _ Casing Driver
DRILLING CONTR.: _ Beeman Brothers
OATE STARIED: 1 September 1088 DAIE COMPLETED: { September 1988
FIELD REP.: _W.S, Dubyk
COMMENTS: Statfc on September 2, 1988: 8.30’ from TOC.

174 e ___ /4 174 S T R

i Drilling Time | Sample Type
Depth Visual X Lith Scale: and Interval Lithologic Description
i ELSL opiory % 253, 0’-14* $and and L - Medl NS) to dark
" RN T SRR Y PG - Sa a Grgve Medium gray (R5) to dark gray
T oaooéo"a' PR (¥3). sand is medium to coarse grained, subangular to
oo o el ;;6'.., subrounded. Gravel {s subrounded to rounded, to 2%
VA el AR ) diameter. Strong hydrocarbon odor
DR ) e 1 0902 * -
AN ORI CRRE Ao
|- I-lo[ddtolofofryNT ;
RN BEEEEEE RN
aRnnEE ooo;’-‘;. o4
L laladadol ey
ARG REECE e RN TR
el IGO0
T lolota
111117 191010101010 141-22.7* shale: Nacimiento Formation - Dusky yellow (5
5 EEEEEEER S 0920 YR 6/4) to light olive gray (S5 Y 4/1) shale.
Simed 58 e sl =l
EEEEEEEREE —
20 EEEEEEEEE = o925
S EEEEEEEl = —
7.D.22.71 1000
25
|
.
30
\ 35
|
|
. 40
i
‘ i 45
I
y 50
»od




FIGURE B-14

UTHOLOGIC LOG (SOlL)
PIEZOMETER P-4 Page _1_of _t
SITE 1D; _ BAC LOCATION 1D: P-4 {MJ-13)
SITE COORDINATES (ft.):
] E
GROUND ELEVATION (ft. MSL): _ 5538,.42
STATE: _Mew Mexico, COUNTY: _San Juan
DRILLING METHOD: _ Casing Driver
DRILLING CONTR.: _ Beeman Brothers
DATE STARTED: 2 September 1988 DATE COMPLETED: 3 September 1988
FIELD REP.: V.S, Dubyk
COMMENTS: _Static on September 9, 1988: 37.91’ from 7OC.
LOCATION DESCRIPTION:
Drilling Time | Sample Type
Depth Visual X Lith Scale: ard Interval Lithologlc Description
e - o gy
eSS e // ) 0/-27% sitt and Clay - Moderate brown (5 YR 4/4) to light
SEESEEs __///[j/, brown (5 YR 5/6).
:::: = oy //'4///,
SEEEEE _/‘/'////,
N E=EEEE - ///,///,
SEE =
=EE - //,// b
[={ = 14 ///’
TREEE =i50g%gl
== A
S — // %91
= g% ///M
== 1
=[=l— = /‘/’// (
SEE _//////,
15 === N A /"
EE gnqke%
1= — [ 4
BEEEEEE /,//’;/,
SEESSEESaSifsleld)
20 B EA O UM
SEEEEEE===/fghtyl
£ s i e e oy e /j//;/,‘
CES=EEESaSfleily!
EEEEE :—-—»”:////;“
25 CEREEE e mm, //// ) 1233
"'_'""""w-—fAr’ 1A 272-30" Sand - Very pale or (5 YR 8/2) fine to coarse
30 7 T PR S S B P o grained, angular to subangular predoainantly quartz.
é 30 ettt 307-4D* Gravel and Sand - Light gray (N7). Sand is medium
; -1 ggzgggg to coarse grained, subrounded to rounded. Gravel is
: ubangular to rounded, up to 3% diameter
i T T-lololeloblolo s : .
b A Ll (o] (o] wi{ello} ) (] ’
. 15 M K1 B 2l (=) (] (8] /o] (o] o
; -1-l-loldleloloplio
I, -1+]-lelojcololo|c
1 -] blolclololojo}
alo]e ooooo oo
40 o :2023222_ 1415 417-43¢ Clay - Pale olive (10 Y 6/2), plastic.
;:;;;;;:‘:___ 437-45" gravel and Sand - As above.
. ‘I'I"lebblobllo
i
i +{-1. OOO
- 43 :g::ffg 1420 45:-51+ Sand ; wacimlento Formation ~11ght blufsh grey
- EEEEEE 2 (587/1) Fine grained, silty.
50 = "—_::::_.__—
EEEREEREES 1 s
1.D. 517 '
-y
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,/ AN ISANL
@ ike LLECEATOEY REECET
From:
Bloomfield Refining Company Analysis No. W 154759
Bloomfield, NM. Date Sampled 7/13/87
Date Received 7/24/87
Sample Marked: Date Printed 8/13/87
North Evaporation Pond Page 1
<<< WATER ANALYSIS >>>
CATIONS: PPM
Sodium (Cac03) 1900,
Potassium (K) 16.
Ammonia (CaCo03) 39.
ANIONS: PPM
Fluoride {F) =~ Free and Combined < 10.
Fluoride (F) - Free < 10.
Chloride (Caco3) 2100.

m Broride (Br) 1.3
Sulfate (CaC03) 410.
Nitrate (CaCo03) < 1.
Nitrite (NO2) < 0.1
Phesphorus (PO4) - Total 5.5

OTHERS: PPM
Turbidity-Nephelometric Turbidity Units 18.
Total Dissolved Solids at 180 C 2900.
Total Suspended Solids at 105 C 43..,
APHA Color Number (Units) 50.
Barium (Ba) = Soluble and Insoluble 0.3
Boron (B) 0.2
Phosphorus (P) - Soluble and Insoluble 1.9
Total sulfur (S) 160.
Total Silica (8i02) 36.
Calcium (CaC03) - Soluble and Insoluble 370.
Magnesium (CaCO3)-Soluble and Insoluble 96.
Iron (Fe) - Soluble and Insoluble 0.13
Manganese (Mn) - Soluble and Insoluble 0.09
Strontium (Sr) - Soluble and Insoluble 2.4
Zinc (Zn) - Soluble and Insoluble 0.02

‘m NALCO CHEMICAL COMPANY Form 738 (3-85)

ANALYTICAL LABORATORIES
One Nalco Center Box 87

Napervilie, IL 60566-1024 . Sugar Land, TX 77478




® ) '} ANALEMIGAL
NALCO LABOEATERY EERLET

From:
Bloonfield Refining Company Analysis No. W 154759
Bloomfield, NM. Date Sampled 7/13/87
Date Received 7/24/87
Sample Marked: Date Printed 8/13/87
North Evaporation Pond Page 2 Last
Silver (Ag) - Soluble and Insoluble < 0.01
Arsenic (As) - Soluble and Insoluble 0.025
Mercury (Hg) - Soluble and Inscluble 0.0006
Selenium (Se) - Soluble and Insoluble 0.093
Chemical Oxygen Demand (02) : 210.
Total Organic Carbon (C) 73.
Freon Extractables ‘ 2.
Nitrogen (N) - Organic 9.1

The following elements were < 0.1 PPM:
AL MO NI SB SN L PB

The following elements were < 0.01 PPM:
CD co CR CcU TI v ZR

Lab Comments:

Cyanide, sulfide and rhenol were not determined because the
sample was not properly preserved.

m o NALCO CHEMICAL COMPANY Form 738 (3-85)

ANALYTICAL LABORATORIES . )
One Nalco Center - L Box 87

Naperville, 1L 60566-1024 .. Sugar Land, TX 77475




® ) AINAR7TTIEAL
NALCO LAaSaRaro=l RERCIERNT

From:

Bloomfield Refining Company
Blcomfield, MN.

Sample Marked:
North Evaporation Pond

Analysis No. B 154759
Date Sampled 7/13/87
Date Received 7/23/87
Date Printed 7/31/87

>>> BOD EVALUATION <<<

5-DAY BOD (mg/l or ppm)

160.

W NALCO CHEMICAL COMPANY Form 738 (3-85)
... ANALYTICAL LABORATORIES '

Wt

One Naico Center ey
. Napenille, IL60566-1024

 Box 87 :
Sugar Land, TX 77478
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D>
TO: Bloomfield Refining DATE: 10 August 1987
ATTN: Chris Hawley 1086
PO Box 159

Bloomfield, NM 87413

SAMPLE ID: Wastewater Evaluation

ANALYTE ANALYTICAL RESULTS NOMINAL DETECTION LIMITS
No 3 as N <0.01 mg/1 0.01 mg/l
NH 3 as N 2.5 mg/1 0.01 mg/1
COD 146 mg/1 2 mg/l
Cr, T <0.05 mg/1 0.05 mg/1
Cr, Hex <0.01 mg/1 0.01 mg/1l
Phenols 0.008 mg/1 0.001 mg/l
Sulfides None Detected
011 & Grease 22.8 mg/1 0.01 mg/1
BOD 93.75 mg/1 0.01 mg/1
TSS 104 mg/1 1 mg/1
m TDS 2976 mg/1 1 mg/1
pH 7.21 0.01
Alkalinity 198 mg/1 5 mg/1
Fluoride 0.061 mg/1 0.01 mg/1
Nitrite as N <0.01 mg/1 0.01 mg/1
Boron 0.63 mg/1 0.04 mg/1
cl 1100 mg/1 1.0 mg/1
SO 4 345 mg/1 1.0 mg/1
Al, Dissolved <0.5 mg/1+< 0.5 mg/l1
As <0.05 mg/1 0.05 mg/1
Ba 4.70 mg/1 0.05 mg/1
cd 0.06 mg/1 0.01 mg/1
Cu 0.015 mg/1 0.01 mg/1
CN <0.005 mg/1 0.005 mg/1
Fe, D 0.122 mg/1l 0.3 mg/1
! Fe, T 0.170 mg/1 0.3 mg/1
" Pb, T 0.175 mg/1 0.05 mg/1
"Mn, D 0.088 mg/1 0.005 mg/1
Mn, T 0.089 mg/1 0.005 mg/1
Hg, T <0.002 mg/l 0.002 mg/1
Ni, T 0.202 mg/1 0.01 mg/1
Se 0.036 mg/1 0.002 mg/1
Ag <0.05 mg/1 0.05 mg/1
Zn 0.074 mg/1l 0.004 mg/1
E Urnaium <0.02 mg/1 0.02 mg/1
) Ra 226/228 2.0 + 2.3 pCi/l 0.01 pCi/l
m Phosphates ~ 1.29 mg/1 0.06 mg/1

7300 Jefferson, NE. » Abuquerque, New Mexico 87109« (505) 345-8964




_2...
Na 605 mg/1 0.1 mg/l
TOC 120 mg/1l 1 mg/l
TOX 178 ug/1 5 ug/1
Benzene <0.001 mg/1 0.001 mg/l
Toluene <0.001 mg/1 0.001 mg/1
Ethyl Benzene <0.001 mg/1 0.001 mg/1
Xylenes <0.001 mg/1 0.001 mg/l
PCB <1 ppm 1 ppm

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

An invoice for services is enclosed. Thank you for contacting
Assaigai Laboratories.

Sincerely,

(/\ g V. QAWAZC\

Jennifer V. Smith, Ph.D.
Laboratory Director
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N ASSAIGA

¥ ANALYTICAL s
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TO: Bloomfield Refinery DATE: 14 October 1987
Attn: Chris Hawley 1086, Updated
PO Box 159

Bloomfield, NM 87413

ANALYTE ANALYTICAL RESULTS NOMINAL DETECTION LIMIT
Acrolein <0.01 mg/1 0.01 mg/1
Acrylonitrile <0.01 mg/1 0.01 mg/1
Bis{(chloromethyl)Ether <0.001 mg/1 0.001 mg/1
Dichlorodifluoromethane <0.001 mg/1 0.001 mg/1
Trichlorofluoromethane <0.001 mg/1 0.001 mg/1
Aldrin <0.001 mg/1 0.001 mg/l1
Z_~BHC <0.001 mg/l 0.001 mg/1
£ -BHC <0.001 mg/1 0.001 mg/l
¥ -BHC <0.001 mg/1 0.001 mg/1
 ~BHC <0.001 mg/1 0.001 mg/1
Chlordane <0.001 mg/1 0.001 mg/1
4,4'-DDT <0.001 ng/1 0.001 mg/l
4,4'~-DDE <0.001 mg/1} 0.001 mg/1
4,4'-DDD <0.001 mg/1 0.001 mg/1
Dieldrin <0.001 mg/1 0.001 mg/1
t¢ ~-Endosulfan <0.001 mg/1 0.001 mg/1
\ /> -Endosulfan <0.001 mg/1 0.001 mg/1
Endosulfan <0.001 mg/l 0.001 mg/1
Endrin <0.001 mg/1 0.001 mg/1
Endrin Aldehyde <0.001 mg/l 0.001 mg/1
Heptachlor <0.001 mg/1 0.001 mg/1
Heptachlor Epoxide <0.001 mg/1 0.001 mg/1
‘ PCB-1242 <0.001 mg/1l 0.001 mg/l
: PCB-1254 <0.001 mg/l 0.001 mg/1
PCB-1221 <0.001 mg/1 0.001 mg/1
PCB-1232 <0.001 mg/1 0.001 mg/l
PCB-1248 <0.001 mg/1 0.001 mg/1
PCB~-1260 <0.001 mg/1 0.001 mg/1
PCB-1016 <0.001 mg/1 0.001 mg/1
Toxaphene <0.001 mg/l 0.001 mg/1

REFERENCES: Standard Methods for the Examination of Water and
‘ Wastewater, 16th Edition, APHA, NY, 1985,

An invoice for services is enclosed. Thank you for contacting
Assaigai Laboratories.

Sinc ;ely,

’ ,(,d-t\.. ng"'“’
m‘LJennlfer V. Smith, Ph.D.

Laboratory Director

7300 Jefferson, NE. « Albuquergue, New Mexico 87109  (505) 345-8964
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TO: Binomfield Refinery
Attn: Chris Hawley
PC Box 159

Riloomfield, i1 87413

Benzens

— 2 A‘
1, s
m 1,2-Dic

Tthyibenzens

Methyl Bromide

Methyl Chloride

Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,2-Transdichloroethylene
1,1,1~Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

vinyl Chloride

DATE:
1086

8 September 1987

ANALYTICAL RESULTS

0o hed Lk~ ¢ t

ND
ND
~ ND
0.020 mg/1
ND

NOMINAL DETECTION LIMIT: 0.001 mg/1

Acid Compounds
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
4,6-Dinitro-o-cresol
2,4-Dinitrophenol
2-Nitrophenol

) 4-Nitrophenol

ND
ND
ND
ND
ND
ND
ND




P-chloro-m~cresol
ventachlorophenol
Pnenoi
2,4,6-Trichlorophenol

NOMINAL DETECTION LIMIT:

20
ot
by

cenapithyleie
antaracene
3enzidine
3enzol{a)an
Banzola)n
3,4-3enzoflucranthene
Benzo(g,h,1i)perylene
Ranzo () flvoranthene
3is{2-cnlor oxy)methan
Bis{2- - Vaether
3is i L)=atn
3is (2 nal
L-3vi atl
Butvll
2-Chl

4-Chi etn
Chrys =
Dibenzo(a,nd)anthracene
1,2-Dichlorobenzene
1.,3-Dichlorobenzens
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
Diethyl phthalate

Dimethyl phthalate
Din-n-butyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
1,2-Diphenylhydrazine
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(l,2,3-cd)pyrene
Isophorone

Naphthalene

Nitrobenzene
N-nitrosodimethylamine
N-nitrosodie-n-propylamin

0.010 mg/l

5

e

10

ND |
ND
ND
ND




..3_
N-nitrosodiphenylamine ND
Phenantirene ND
Pyrene ND
1,2,4-Trichlorobenzene ND

NOMINAL DFTECTIOV LIMIT: 0.010 mg/l

REFERENCES: "Test Merhods for Evaluating Solid Waste,-Physical/Chemical
Methods", USERA, SW 846, 3rd Zdition.

Thank vou for contacting Assaigail
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/ Jennii Lj mith, Ph.D.
-ﬁaboratory Dlrector
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NPPES DATA
NORTH  EVAPDAATION AND

SAmPLE ¢ Jucy 1 95877

>
TO: Bloomfield Refining DATE: 10 August 1987
ATTN: Chris Hawley 1041
PO Box 159
Bloomfield, NM 87413
SAMPLE ID: Wastewater Evaluation
ANALYTE ANALYTICAL RESULTS NOMINAL DETECTION LIMITS
No 3 as N <0.01 mg/1 : 0.01 mg/1
NH 3 as N 1.5 ng/1 0.01 mg/1
COD 107 mg/1 2 mg/l
Cr, T <0.05 mg/1 0.05 mg/1
Cr, Hex <0.01 nmg/1 0.01 mg/1
Phenols <0.001 mg/1 0.001 mg/1
Sulfides None Detected
Oil & Grease 33.7 ng/1 0.01 mg/1
BOD 159.3 mg/1 0.01 mg/1
TSS 24 mg/l 1 mg/l
m TDS 2764 mg/1 1 mg/1
pH 7.79 0.01
Alkalinity 206 mg/1 5 mg/l
Fluoride 0.050 mg/1 0.01 mg/1
Nitrite as N <0.01 mg/1 0.01 mg/1
Boron 0.34 mg/1 0.04 mg/1
Cl 1072 mg/1 1.0 mg/1
SO 4 345 mg/1 1.0 mg/1
Al, Dissolved <0.5 mg/1 0.5 mg/1
As <0.05 mg/1 0.05 mg/1
Ba 2.50 mg/1 0.05 mg/1
cd : <0.01 mg/1 0.01 mg/1l
Cu <0.01 mg/1 0.01 mg/1
CN <0.005 mg/l 0.005 mg/1
Fe, D <0.3 mg/1 0.3 mg/1
Fe, T <0.3 mg/1 0.3 mg/l
Pb, T 0.180 mg/1 0.05 mg/1
Mn, D 0.085 mg/1 0.005 mg/1
Mn, T 0.093 mg/1 : 0.005 mg/1
Hg, T <0.002 mg/1 0.002 mg/1
Ni, T ‘ 0.262 mg/1 0.01 mg/1
Se 0.070 mg/1 0.002 mg/1
Ag <0.05 mg/1 0.05 mg/1
Zn 0.032 mg/l 0.004 mg/1
Urnaium <0.02 mg/1 0.02 mg/1
Ra 226/228 2.7 + 2.8 pCi/l 0.01 pCi/1
@ Phosphates : 0.32 mg/1 0.06 mg/1

7300 Jeflerson, NE. « Albuqueraue, New Mexico 87109 « (505) 345-8964




._2_
Na : 1522 mg/1 0.1
TOC 63 mg/1l 1
TOX 363 ug/1 5
Benzene <0.001 mg/1 0.001
Toluene <0.001 mg/1l 0.001
Ethyl Benzene <0.001 mg/1 0.001
Xylenes <0.001 mg/l 0.001

REFERENCE: "Test Methods for Evaluating Solid Waste, Physical/

Chemical Methods™, USEPA, SW 846, EMSL-Cincinnati, 1982.

An invoice for services 1is enclosed. Thank you for contacting

Assailgal Laboratories.

Sincerely,

' A

. A [
QA/‘W\,“ AT A

P U'-i"-'\- \i
Jénnifer V. Smith, Ph.D.
Laboratory Director

LN

mg/1l
mg/1
ug/1l
mg/1l
mg/l
mg/1l
mg/l

13




ASSAIGAI
ANALYTICAL

N ABORATORES

I

SAMPLE wRom PumP Sump
fRior »  evstoRATION PLDS.

aWﬂ*‘ﬁy“oj—)RJLB’\T}?WZmr‘

7300 Jefterson, NE. « Abuqueraue. New Mexico 87109 » (505) 345-8964

_>
TO: Bloomfield Refining Company DATE: 30 April 1987
ATTi: Chris Hawley 0533
PC Box 159
BlocmEield, NM 87413
SAMPLE ID: Sour Water, 4/1/37.
ANMALYTE ANALYTICAL RESUILTS NOMINAL DETECTION LIMITS
MO 3 as N <0.01 mg/1 0.0% mg/1
NE 3 oas N 50 mg/1 .1 omg/l
CCD 234 mg/l 2 mg/l
Cr, Toral <0.05 mg/1 0.05 mg/2
Cy, H=wavalent £0.03% mg/ 0.05 mg/1
ERR & mg/l ¢.0L ng/~
Sulf 0.1 mg/l 0.L /2
Cil & Graase 23.7 mg/1i 0.0L mgil
BCD 204 ng/1 0.0 ng/:
TSS 50 ma/L 1 mg/l
) D3 2136 wng/L L omg/L
| @ oF 8.99 0.01
Ca 88.5 mg/1 0.% mg/l
F 0.35 mg/1 0.01 mg/1
‘ Boron <0.01 mg/1 0.01 mg/1
Cl 952 mg/1 1.0 mg/l
SO 4 545 mg/1 1.0 mg/1
Al, Dissolved 0.46 mg/2 0.05 mg/1
As 0.13 mg/1 0.002 mg/1
Ba 1.70 mg/1 0.05 mg/1
cd 0.03 mg/1 0.002 mg/1
Cu <0.03 mg/1 0.03 mg/1
CN <0.01 mg/1 0.01 mg/1
Fe, Dissolved 0.44 mg/1l 0.05 mg/1
Fe, Total 0.62 mg/1 0.05 mg/1
Pb, Total 0.14 mg/1 0.05 mg/1
Mn, Dissolved 0.05 mg/1 0.005 mg/1
Mn, Total 0.07 mg/1 0.005 mg/1
Hg, Total <0.002 mg/1 0.002 mg/1
Ni 0.05 mg/1 0.01 mg/1
Se 0.02 mg/1 0.002 mg/l
Ag <0.05 mg/1 0.05 mg/1
Zn 0.17 mg/1 0.004 mg/1 -
Uranium <0.07 mg/l 0.07 mg/1 '
» Ra 226 & 228 2.3 + 3.7 pCi/1 0.1 pCi/1
;) Phosphates <0.01 mg/1 0.01 mg/1
- TOC 97 mg/l 1 mg/1
‘m TOX 163 ug/1 1 ug/1
Benzene 2.2 mg/l 0.001 mg/1




_2_.
Toluene 2.6 mg/l 0.001 mg/1
Ethyl Benzene 0.47 mg/1 0.001 mg/1
Xylenes 2.6 mg/1 0.001 mg/1

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

An  invoice for services is enclosed. Thank vou for
contacting Assaigal Laboratories.

Sincerely,

Jennif

detll

V. Smith, Pn.D.

Laboratory Director

|5
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2506 West Main Street
later-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737

BLOOMFIELD REFINING COMPANY

Attn: Chris Hawley

P.0. Box 159

Bloomfield, NM 87413 September 27, 1988

Dear Chris:

On September 09, 1988, our laboratory received eight (8) water

samples for analysis. Samples were analyzed for parameters
requested.

Samples were analyzed according to 40 136, "Guidelines
Establishing Test Procedures for Analysis", as amended.

Enclosed are the results of the analyses performed. If you have
any questions, please don't hesitate to call.

Sihcerelvy.,
‘j/m\r_
O~ L2 '

Ron R. Richardson
Lab Director
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w BLOOMFIELD REFINING COMPANY

Attn: Chris Hawley
P.0. Box 159
Bloomfield, NM 87413 September 26, 1988

RE: Environmental Analysis:

Sample Site: RW-1

Lab No: F1872

Date Sampled: 09/09/88 @ 1245
Date Received:09/09/88

Parameter

Nitrate + Nitrite as "N", mg/l........ <0.01
Phenol, mg/l..... .. e, 0.34
Sulfate, Mg/ l. .. it it iie e 4.5
Total Dissolved Saolids @ (180C), mg/1l. 313Q




Inter-Mountain Laboratorles, Inc.

Report Date: 09/26/88
Client: BLOOMFIELD REFINING CO.
Sample ID: RW-1 Date Sampled: 09/09/88
Laboratory Number: F1872 Date Received: 09/09/88
Analysis Requested::Purgeable Aromatics Date Extracted: 09/16/88
Sample Matrix: Water Date Analyzed: 09/16/88
Parameter Concentration Units
BENZENE _ 6400 (0.2) ug/1
ETHYLBENZENE 540 (0.2) ug/1
TOLUENE 70 (0.2) ug/1
M-XYLENE 4800 {0.2) ug/1
0-XYLENE 8300 (0.2) ug/1l
P-XYLENE 1700 (0.2) ug/1
1,2-DICHLOROBENZENE ND (0.2) ug/1
1,3-DICHLOROBENZENE ND (0.2) ug/1
1,4-DICHLOROBENZENE ND - (0.2) ug/1
@ CHLOROBENZENE ND (0.2) ug/1

Method 8020: Aromatic Volatile Organics, SW-846, USEPA, (1982).

{(Detection limit in parenthesis.)
ND - Parameter not detected at the stated detection limit.

D00

Ron R. Richardson
Laboratory Director
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Report Date: 09/26/88
ql) Client: BLOOMFIELD REFINING CO.
Sample ID: RW-1 Date Sampled: 09/09/88
Laboratory Number: Fi1872 Date Received: 09/09/88
Analysis Requested:Purgeable Aromatics Date Extracted: 09/22/88
Sample Matrix: Water Date Analyzed: 09/722/88
Parameter Concentration Units
CHLOROMETHANE ND (1.0) ug/1
BROMOMETHANE ND (1.0) ug/l
VINYL CHLORIDE ND {1.0) ug/1l
CHLOROETHANE ND {1.0) ug/1
METHYLENE CHLORIDE ND {1.0) ug/1
TRICHLOROFLUOROMETHANE ND {1.0) ug/1
1,1 DICHLOROETHENE ND 1.0) ug/l
BROMOCHLOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHANE ND (1.0) ug/1
CHLOROFORM ND (1.0) ug/1l
1,2 DICHLOROETHANE ND 1.0) ug/1
1,1,1 TRICHLOROETHANE ND 1.0) ug/1l
CARBONTETRACHLORIDE ND {1.0) ug/1
1,2 DICHLOROPROPANE ND {1.0) ug/1
TRICHLOROETHENE ND {1.0) ug/1
@ TRANS 1,2 DICHLOROETHENE ND {1.0) ug/1
2 CHLOROETHYL VINYL ETHER ND {1.0) ug/1
TRANS 1,3 DICHLOROPROPENE ND (1.0) ug/1
" CIs 1,3 DICHLOROPROPENE ND (1.0) : ug/1
DIBROMO CHLOROMETHANE ND (1.0) ug/1
BROMOFORM ND (1.0) ug/1
} 1,1,2 TRICHLOROETHANE ND (1.0) ug/1
1,1,2,2 TETRACHLOROETHANE ND (1.0) ug/1
TETRACHLOROETHENE ND (1.0) ug/1
CHLOROBENZENE ND (1.0) ug/1

Method 8010: Halogenated Volatile Organics, SW-846, USEPA, (1982).

(Detection l1limit in parenthesis.)
ND - Parameter not detected at the stated detefttio

Ron R. Richardson
Laboratory Director
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BLOOMFIELD REFINING COMPANY
Attn: Chris Hawley
P.0. Box 159

Bloomfield, ©NM 87413 September 26, 1988

RE: Environmental Analysis:

Sample Site: RW-2

Lab No: F1873

Date Sampled: Q09/03/88 @ 1330
Date Received:09/09/88

Parameter

Nitrate + Nitrite as "N", mg/l........ <0.01

Phenol, mg/l.. ... it .13
m Sulfate, mg/l..... it <1

Total Dissclved Solids @ (180C), mg/1l. 1980
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Report Date: 09/26/88
Client: BLOOMFIELD REFINING CO.
Sample ID: RW-2 Date Sampled: 09/09/88
Laboratory Number: F1873 Date Received: 09/09/88
Analysis Requested::Purgeable Aromatics ' Date Extracted: 09/16/88
Sample Matrix: Water Date Analyzed: 09/16/88
Parameter Concentration Units
BENZENE 11000 {0.2) ug/1
ETHYLBENZENE 2900 (0.2) ug/1
TOLUENE 10200 (0.2) ug/1
M-XYLENE 17700 {(0.2) ug/1
O-XYLENE 4900 (0.2) ug/1
P-XYLENE 6200 (0.2) ug/1
: 1,2-DICHLOROBENZENE ND (0.2) ug/1
| 1,3-DICHLOROBENZENE ND (0.2) ug/1
‘ 1,4-DICHLOROBENZENE ND . {0.2) ug/1
‘m CHLOROBENZENE ND (0.2) ug/1

Method 8020: Aromatic Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)
ND - Parameter not detected at the stated detection limit.

) WL

Ron R. Richardson
Laboratory Director




| Inter-[Mountain Laboratories, Inc.

w Report Date: 09/26/88

Client: BLOOMFIELD REFINING CO.

Sample ID: RW-2 Date Sampled: 09/09/88
Laboratory Number: F1873 Date Received: 09/09/88
Analysis Requested:Purgeable Aromatics Date Extracted: 09/22/88
Sample Matrix: Water Date Analyzed: 09/22/88
Parameter Concentration Units
CHLORCOMETHANE ND (1.0) ug/1
BROMOMETHANE ND (1.0) ug/1
VINYL CHLORIDE ND (1.0) ug/1
CHLOROETHANE ND (1.0) ug/1
| METHYLENE CHLORIDE ND (1.0) ug/1
TRICHLOROFLUOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHENE ND (1.0) ug/1
BROMOCHLOROMETHANE ND {(1.0) ug/1
1,1 DICHLOROETHANE ND (1.0) ug/1
CHLOROFORM ND (1.0) ug/1
| 1,2 DICHLOROETHANE 1.6 (1.0) ug/1
‘ 1,1,1 TRICHLOROETHANE ND {1.0) ug/1
qu’ CARBONTETRACHLORIDE ND " (1.0) ug/1
\ 1,2 DICHLOROPROPANE ND (1.0} ug/1
? TRICHLOROETHENE ND (1.0) ug/1
TRANS 1,2 DICHLOROETHENE ND (1.0) ug/1
2 CHLOROETHYL VINYL ETHER ND (1.0) ' ug/1
‘ TRANS 1,3 DICHLOROPROPENE ND {1.0) ug/1
‘ CIS 1,3 DICHLOROPROPENE ND (1.0) ug/1
DIBROMO CHLOROMETHANE ND {(1.0) ug/1
BROMOFORM ND (1.0) ug/1
1,1,2 TRICHLOROQETHANE ND (1.0) ug/1
1,1,2,2 TETRACHLOROETHANE ND (1.0) ug/1
TETRACHHOROETHENE ND (1.0) ug/1
CHLOROBENZENE ND (1.0) ug/1l

Method 8010: Halogenated Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)

ND - Parameter not detected at the stated detec¢tion .
i et ANS _JLAéZLéL?\d)

Ron R. Richardson
‘Laboratory Director
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BLOOMFIELD REFINING COMPANY

Attn: Chris Hawley

P.0. Box 159

Bloomfield, NM 87413 September 26, 1988

RE: Environmental Analysis:

Sample Site: RW-3

Lab No: F1874

Date Sampled: 09/09/88 @ 1415
Date Received:09/09/88

} Parameter
Nitrate + Nitrite as "N", mg/l........ <0.01
Phenol, mg/l... .. ... i iiieennnane. 0.05

i
m Sulfate, Mg/l. ...t iiiinenenneennenn 9.5

Total Dissolved Solids @ (180C), mg/l. 3250




. inter-rriountain LQDOIATofIeS, Inc,

Report Date: 09/26/88
Client: BLOOMFIELD REFINING CO.
Sample ID: RW-3 Date Sampled: 09/09/88
Laboratory Number: F1874 Date Received: 09/09/88
Analysis Requested::Purgeable Aromatics Date Extracted: 09/20/88
Sample Matrix: Water Date Analyzed: 09/20/88
| Parameter Concentration Units

BENZENE 12000 (0.2) ug/1

ETHYLBENZENE 2.88 (0.2) ug/1

TOLUENE 62. (0.2) ug/1

M-XYLENE 3500 {0.2) ug/1

O-XYLENE 103 (0.2} ug/1

P-XYLENE 1800 (0.2} ug/1

1,2-DICHLOROBENZENE ND (0.2) ug/1

1,3-DICHLOROBENZENE ND (0.2) ug/1

1,4-DICHLOROBENZENE ND - (0.2) ug/1

‘m CHLOROBENZENE ND (0.2) ug/1

Method 8020: Aromatic Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)
ND - Parameter not detected at the stated detection limit.

R

Ron R. Richardson
Laboratory Director

'3




ARE T T THVVIIGLIT LAVOIatories, InC.

w Report Date: 09/26/88

Client: BLOOMFIELD REFINING CO.

Sample ID: RW-3 Date Sampled: 09/09/88
Laboratory Number: F1874 Date Received: 09/09/88
Analysis Requested:Purgeable Aromatics Date Extracted: 09/23/88
Sample Matrix: Water Date Analyzed: 09/23/88
Parameter Concentration Units
CHLOROMETHANE ND (1.0) ug/1
BROMOMETHANE ND {(1.0) ug/1
VINYL CHLORIDE ND (1.0) ug/1
CHLOROETHANE ND (1.0) ug/1
METHYLENE CELORIDE ND (1.9) ug/1
TRICHLOROFLUOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHENE ND (1.0) ug/1
BROMOCHLOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHANE ND {1.0) ug/1
CHLOROFCRM ND (1.0) ug/1
| 1,2 DICHLOROETHANE ND (1.0) ug/1
1,1,1 TRICHLOROETHANE ND (1.0) ug/1
| CARBONTETRACHLORIDE ND T {1.0) ug/1
| m 1,2 DICHLOROPROPANE ND (1.0) ug/1
‘ TRICHLOROETHENE ND (1.0) ug/1
TRANS 1,2 DICHLORQETHENE ND (1.0) ug/1
2 CHLOROETHYL VINYL ETHER ND (1.0) ug/1
TRANS 1,3 DICHLOROPROPENE ND (1.0) ug/1
CIS 1,3 DICHLOROPROPENE ND (1.0) ug/1
DIBROMO CHLOROMETHANE ND (1.0) ug/1
BROMOFORM ND (1.0) ug/1
1,1,2 TRICHLOROETHANE ND (1.0) ug/1
1,1,2,2 TETRACHLOROETHANE ND (1.0) ug/1l
TETRACHLOROETHENE ND (1.0) ug/1
CHLOROBENZENE ND (1.0) ug/1

Method 8010: Halogenated Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)
ND - Parameter not detected at the stated detectibpn 1

e

Ron R. Richardson -~
Laboratory Director
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BLOOMFIELD REFINING COMPANY

Attn: Chris Hawley

P.0. Box 159

Bloomfield, NM 87413 September 26, 1988

RE: Environmental Analysis:
Sample Site: MW-11
Lab No: F18785

Date Sampled: 09/09/88 @ 1445
Date Received:09/09/88

Parameter

\ Nitrate + Nitrite as "N", mg/l........ 0.06

Phenol, mg/l. ...t itnnneennns 0.06
ﬂ’ Sulfate, mg/l. ... it iianeen. 30

Total Dissolved Solids @ (180C), mg/l. 1900
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Report Date: 09/26/88
Client: BLOOMFIELD REFINING CO.
Sample ID: MW-11 Date Sampled: 09/09/88
Laboratory Number: F1875 Date Received: 09/09/88
Analysis Requested::Purgeable Aromatics Date Extracted: 09/20/88
Sample Matrix: Water Date Analyzed: 09/20/88
Parameter Concentration Units
BENZENE 44400 (0.2) ug/1
ETHYLBENZENE 63. (0.2) ug/1
TOLUENE 840 (0.2) ug/1
M-XYLENE 2600 (0.2) ug/1
O0-XYLENE 61. (0.2) ug/1
P-XYLENE 745 (0.2) ug/1
1,2-DICHLOROBENZENE ND (0.2) ug/1
1,3-DICHLOROBENZENE ND (0.2) ug/1
1,4~-DICHLOROBENZENE ND - {0.2) ug/1l
1 @ CHLOROBENZENE ND (0.2) ug/1

Method 8020: Aromatic Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)
ND - Parameter not detected at the stated detection limit.

Ron R. Richardson
Laboratory Director




’ Inter-Mountain Laboratorles, Inc.

w Report Date: 09/26/88

Client: BLOOMFIELD REFINING CO.

Sample ID: MW-11 Date Sampled: 09/09/88
Laboratory Number: F1875 Date Received: 09/09/88
Analysis Requested:Purgeable Aromatics Date Extracted: 09/22/88
Sample Matrix: Water Date Analyzed: 09/22/88
Parameter Concentration Units
CHLOROMETHANE ND (1.0) ug/1
BROMOMETHANE ND (1.0) ug/1
VINYL CHLORIDE ND (1.0) ug/1
CHLOROETHANE ND (1.0) ug/1
1 METHYLENE CHLORIDE ND (1.0) ug/1
TRICHLOROFLUOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHENE ND (1.0) ug/1
BRCMOCHLOROMETHANE ND (1.0) ug/1
\ 1,1 DICHLOROETHANE ND (1.0) ug/1
CHLOROFORM ND {1.0) ug/1
1,2 DICHLOROETHANE 2.2 (1.0) ug/1
1,1,1 TRICHLOROCETHANE ND (1.0) ug/1
qn’ CARBONTETRACHLORIDE ND " (1.0) ug/1
1,2 DICHLOROPROPANE ND (1.0) ug/1
: TRICHLOROETHENE ND (1.0) ug/1
| TRANS 1,2 DICHLOROETHENE ND (1.0) ug/1
2 CHLOROETHYL VINYL ETHER ND (1.0) ‘ ug/1
TRANS 1,3 DICHLOROPROPENE ND (1.0) ug/1
CIS 1,3 DICHLOROPROPENE ND (1.0) ug/1
DIBROMO CHLOROMETHANE ND (1.0) ug/1
BROMOFORM ND {1.0) ug/1
1,1,2 TRICHLOROETHANE ND (1.0) ug/1
1,1,2,2 TETRACHLOROETHANE ND (1.0) ug/1
TETRACHLOROETHENE ND {1.0) ug/1
CHLOROBENZENE ND (1.0) ug/1

_Method 8010: Halogenated Volatile Organics, SW-846, USEPA, (1982).

(Detection 1imit in parenthesis.)
ND - Parameter not detected at the stated det io

Ron R. Richardson e
Laboratory Director
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BLOOMFIELD REFINING COMPANY

Attn: Chris Hawley

P.0. Box 159

Bloomfield, NM 87413 September 26, 1988

RE: Environmental Analysis:

Sample Site: MW-13

Lab No: F1876

Date Sampled: 09/09/88 @ 1145
Date Received:09/09/88

Parameter

Nitrate + Nitrite as "N", mg/l........ 13.1

Phenol, mg/l..... ... . ..., 0.03
m Sulfate, mg/l.... ..ot iiiietnenenneeen 728

Total Dissolved Solids @ (180C)

, mg/l. 3220




mnescruountain Laooratories, inc.

Report Date: 09/26/88
Client: BLOOMFIELD REFINING CO.
Sample ID: MW-13 Date Sampled: 09/09/88
Laboratory Number: F1876 Date Received: 09/09/88
Analysis Requested: :Purgeable Aromatics Date Extracted: 09/19/88
Sample Matrix: Water Date Analyzed: 09/19/88
Parameter Concentration Units
BENZENE 0.23 (0.2) ug/1
ETHYLBENZENE 0.29 (0.2) ug/1
TOLUENE 0.24 {0.2) ug/1
M-XYLENE 0.65 (0.2) ug/ 1
0-XYLENE 0.56 (0.2) ug/1
P-XYLENE Q.35 (0.2) ug/1
1,2-DICHLOROBENZENE ND (0.2) ug/1
1,3~-DICHLOROBENZENE ND (0.2) ug/1
1,4-DICHLOROBENZENE ND - (0.2} ug/1
‘n’ CHLOROBENZENE ND (0.2) ug/1

Method 8020: Aromatic Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)
ND - Parameter not detected at the stated detection limit.

Ron R. Richardson
Laboratory Director
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dl’ Report Date: 09/26/88

Client: BLOOMFIELD REFINING CO.

Sample ID: MW-13 Date Sampled: 09/09/88
Laboratory Number: F1876 Date Received: 05/09/88
Analysis Requested:Purgeable Aromatics Date Extracted: 09/23/88
Sample Matrix: Water Date Analyzed: 09/23/88
Parameter Concentration Units
CHLOROMETHANE ND (1.0) ug/1
BROMCOMETHANE ND {1.0) ug/1
VINYL CHLORIDE ND (1.0) ug/1
CHLOROETHANE ND (1.0) ug/1
METHYLENE CHLORIDE ND (1.0) ug/1
TRICHLOROFLUOROMETEANE ND (1.0) ug/1
1,1 DICHLOROETHENE ND (1.0) ug/1
BROMOCHLOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHANE ND (1.0) ug/1
CHLOROFORM ND (1.0) ug/1
| 1,2 DICHELOROETHANE 15.6 (1.0) ug/1
1,1,1 TRICHLOROETHANE ND {1.0) ug/1
CARBONTETRACHLORIDE ND S (1.0) ug/1
@ 1,2 DICHLOROPROPANE ND (1.0) ug/1
TRICHLOROETHENE ND (1.0} ug/l
TRANS 1,2 DICHLOROETHENE ND (1.0) ug/1
2 CHLOROETHYL VINYL ETHER ND (1.0) ' ug/1
TRANS 1,3 DICHLOROPROPENE ND (1.0) ug/1
CIS 1,3 DICHLOROPROPENE ND (1.0) ug/l
DIBRCMO CHLOROMETHANE ND (1.0) ug/1
BROMOFORM ND (1.0) ug/1l
1,1,2 TRICHLOROETHANE ND (1.0) ug/1
1,1,2,2 TETRACHLOROETHANE ND (1.0) ug/1
TETRACHLOROETHENE : ND (1.0) ug/1
CHLOROBENZENE ND (1.0) ug/1

Method 8010: Halogenated Volatile Organics, SW-846, USEPA, (1982).

‘(Detection limit in parenthesis.)
ND - Parameter not detected at the stated detedtio inyt.

Ron R. Richardson -
Laboratory Director
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Report Date: 09/26/88
Client: BLOOMFIELD REFINING CO.
Sample ID: P-1 Date Sampled: 09/09/88
Laboratory Number: F1877 Date Received: 09/09/88
Analysis Requested: :Purgeable Aromatics Date Extracted: 09/20/88
Sample Matrix: Water Date Analyzed: 09/20/88
Parameter Concentration Units
BENZENE 102200 {0.2) ug/1
ETHYLBENZENE 1.43 (0.2) ug/1
TOLUENE 34. (0.2) ug/1
M-XYLENE 483 (0.2) ug/1
0-XYLENE 51 (0.2) ug/1
P-XYLENE 322 (0.2) ug/1
1,2-DICHLOROBENZENE ND (0.2) ug/1
1,3-DICHLOROBENZENE ND (0.2) ug/1
1,4-DICHLOROBENZENE ND (0.2) ug/1
m CHLOROBENZENE ND T {0.2) ug/1

Method 8020: Aromatic Volatile Organics, SW-846, USEPA, (1982).

{Detection limit in parenthesis.)
ND - Parameter not detected at the stated detection limit.

L0

Ron R. Richardson
Laboratory Director
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w Report Date: 09/26/88

| Client: BLOOMFIELD REFINING CO.

‘ Sample ID: P-1 Date Sampled: 09/09/88
Laboratory Number: F1877 Date Received: 09/09/88
Analysis Requested:Purgeable Aromatics Date Extracted: 09/23/88
Sample Matrix: Water Date Analyzed: 09/23/88
{ Parameter Concentration Units
| mmmmmme—— e amams
| CHLOROMETHANE ND (1.0) ug/1
‘ BROMOMETHANE ND (1.0) ug/1
VINYL CHLORIDE ND (1.0} ug/1
CHLOROETHANE ND (1.0) ug/1
METHYLENE CHLORIDE ND (1.0) ug/1
TRICHLOROFLUOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHENE ND (1.0} ug/1l
BROMOCHLOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHANE ND {(1.0) ug/1
CHLOROFORM ND (1.0) ug/1
1,2 DICHLOROETHANE ND (1.0) ug/1
1,1,1 TRICHLOROETHANE ND (1.0) ug/1
CARBONTETRACHLORIDE ND S (1.0) ug/1
m 1,2 DICHLOROPROPANE ND (1.0) ug/1
| TRICHLOROETHENE ND (1.0) ug/1l
| TRANS 1,2 DICHLOROETHENE 1.5 (1.0) ug/1
2 CHLOROETHYL VINYL ETHER ND (1.0) ' ug/1
TRANS 1,3 DICHLOROFPROPENE ND (1.0) ug/1
CIS 1,3 DICHLOROPROPENE ND (1.0) ug/1
DIBROMO CHLOROMETHANE ND (1.0) ug/1
BROMOFORM ND (1.0) ug/1
1,1,2 TRICHLOROETHANE ND (1.0) ug/1
1,1,2,2 TETRACHLOROETHANE ND (1.0) ug/1
TETRACHLOROETHENE ND (1.0) ug/1
CHLOROBENZENE ND (1.0) ug/1

Method 8010: Halogenated Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)
ND - Parameter not detected at the stated dete

Ron R. Richardson
Laboratory Director
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Report Date: 09/26/88
Client: BLOOMFIELD REFINING CO.
Sample ID: P-2 Date Sampled: 09/09/88
Laboratory Number: F1878 Date Received: 09/09/88
Analysis Requested: :Purgeable Aromatics Date Extracted: 09/21/88
Sample Matrix: Water Date Analyzed: 09/21/88
Parameter Concentration Units
BENZENE 4800 {C.2) ug/1
ETHYLBENZENE 900 (0.2) ug/1
TOLUENE 1430 (0.2) ug/1
M-XYLENE 4500 (Q.2) ug/1
O-XYLENE 1460 (0.2) ug/1
P-XYLENE 1570 (0.2) ug/1
1,2-DICHLOROBENZENE ND (0.2) ug/1
1,3-DICHLOROBENZENE ND {(0.2) ug/1
1,4-DICHLOROBENZENE ND . {(0.2) ug/1
\ m CHLOROBENZENE ND (0.2) ug/1

1 Method 8020: Aromatic Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)
ND - Parameter not detected at the stated detection limit.

~

| S

fﬁgn R. Richardson
‘ Laboratory Director
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w Report Date: 09/26/88

Client: BLOOMFIELD REFINING CO.

Sample ID: P-2 Date Sampled: 0g/09/88
Laboratory Number: F1878 Date Received: 09/09/88
Analysis Regquested:Purgeable Aromatics Date Extracted: 09/23/88
Sample Matrix: Water Date Analyzed: 09/23/88
Parameter Concentration Units
CHLOROMETHANE ND (1.0) ug/1
BROMOMETHANE ND (1.0) ug/1
VINYL CHLORIDE ND (1.0) ug/1
CHLORCETHANE ND (1.0) ug/1
METHYLENE CHLORIDE ND (1.0) ug/1
TRICHLOROFLUOROMETHANE ND (1.0) ug/1
1,1 DICHLOROETHENE ND (1.0) ug/1
BROMOCHLOROMETHANE ND {(1.0) ug/1
1,1 DICHLOROETHANE ND (1.0) ug/1
CHLOROFORM ND {1.0) ug/1
1,2 DICHLOROETHANE ND (1.0) ug/1
1,1,1 TRICHLOROETHANE ND {1.0) ug/1
m CARBONTETRACHLORIDE ND T {1.0) ug/1
1,2 DICHLOROPROPANE ND {1.0) ug/1
TRICHLOROETHENE ND (1.0) ug/1
TRANS 1,2 DICHLOROETHENE ND (1.0) ug/1
2 CHLOROETHYL VINYL ETHER ND (1.0) ' ug/1
TRANS 1,3 DICHLOROPROPENE ND (1.0) ug/1
CIs 1,3 DICHLOROPROPENE ND (1.0) ug/1
DIBROMO CHLOROMETHANE ND (1.0) ug/1
BROMOFORM ND (1.0) ug/1
1,1,2 TRICHLORCETHANE ND {1.0) ug/1
1,1,2,2 TETRACHLOROETHANE ND (1.0) ug/1
TETRACHLOROETHENE ND (1.0) ug/1
CHLOROBENZENE ND (1.0) ug/1

Method 8010: Halogenated Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)

ND - Parameter not detected at the stated defZ?tio;é?i
; o~

Ron R. Richardson o "
Laboratory Director '
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Report Date: 09/26/88
Client: BLOOMFIELD REFINING CO.
Sample ID: P-3 Date Sampled: 09/09/88
Laboratory Number: F1879 Date Received: 09,/09/88
Analysis Requested::Purgeable Aromatics Date Extracted: 09/21/88
Sample Matrix: Water Date Analyzed: 09/21/88
Parameter _ Concentration Units
BENZENE 19400 {0.2) ug/1
ETHYLBENZENE ND (0.2) ug/1
TOLUENE 4.35 (0.2) ug/1
M-XYLENE 22800 {0.2) ug/1
O-XYLENE 3600 (0.2) ug/1
P-XYLENE 8700 (0.2) ug/1
1,2-DICHLOROBENZENE ND {0.2) ug/1
1,3-DICHLOROBENZENE ND (0.2) ug/1
1,4-DICHLOROBENZENE ND - {0.2) ug/1
} w CHLOROBENZENE ND (0.2) ug/1

Method 8020: Aromatic Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)
ND -~ Parameter not detected at the stated detection limit.

4
Ron R. Richardson
Laboratory Director
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m Report Date: 09/26/88

Client: BLOOMFIELD REFINING COQ.

Sample ID: P-3 Date Sampled: 09,/09/88
Laboratory Number: F1879 Date Received: 09/09/88
Analysis Requested:Purgeable Aromatics Date Extracted: 09/23/88
Sample Matrix: Water Date Analyzed: 09/23/88
Parameter Concentration Units
| CHLOROMETHANE ND (1.0) ug/1
BROMOMETHANE ND (1.0) ug/1
VINYL CHLORIDE ND (1.0) ug/1
CHLOROETHANE ND {1.0) ug/1
METHYLENE CHLORIDE ND (1.0) ug/1
: TRICHLOROFLUOROMETHANE ND (1.0) ug/1
| 1,1 DICHELOROETHENE ND (1.0) ug/1
‘ BROMOCHLOROMETHANE ND {1.0) ug/1
1,1 DICHLOROETHANE ND {(1.0) ug/1
CHLOROTFORM ND {1.0) ug/1
1,2 DICHLORCETHANE ND {1.0) ug/1
1,1,1 TRICHLOROETHANE ND (1.0) ug/1
‘nb CARBONTETRACHLORIDE ND T (1.0) ug/1
} 1,2 DICHLOROPROPANE ND (1.0) ug/1
| TRICHLOROETHENE ND (1.0) ug/1
TRANS 1,2 DICHLORCETHENE ND {(1.0) ug/1
2 CHLOROETHYL VINYL ETHER ND (1.0) ' ug/1
TRANS 1,3 DICHLOROPROPENE ND (1.0) ug/1
CIS 1,3 DICHLOROPROPENE ND (1.0) ug/1
DIBROMQ CHLOROMETHANE ND (1.0) ug/1
BROMOFORM ND (1.0) ug/1
1,1,2 TRICHLOROETHANE ND {1.0) ug/1
1,1,2,2 TETRACHLOROETHANE ND (1.0) ug/1
TETRACHLOROETHENE ND {1.0) ug/1
CHLOROBENZENE ND (1.0) ug/1

Method 8010: Halogenated Volatile Organics, SW-846, USEPA, (1982).

(Detection limit in parenthesis.)

ND - Parameter not detected at the stated det:éZi?Z;fi t.
d N1 gzzjélaaéadv\«~_——

Ron R. Richardson .
Laboratory Director
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2506 West Main Street
Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737

June 24, 1988

Bloomfield Refining Company
Attn.: Chris Hawley
Environmental Engineer

P.0O. Box 159

Bloomfield, NM 87413

Dear Mr. Hawley:

On June 06, 1988, our laboratory received five (5) water

samples for analysis. Samples were analyzed for parameters
requested.

0f the five samples received, sample MW4 and MW11l were the

only two that had the presence of anything. Benzene and Toluene
was found in both of these samples. As per conversation, MW1ll
was to have had Carbontetrachloride in the past and when
analyzed this time there was no presence of 1it.

Methods referenced on the enclosed reports.

Enclosed are the results of the analyses performed. If you have
any questions, please don't hesitate to call.

Sihcergly

Ron R. Richardson
Lab Director

enclosures:
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2506 West Main Street

inter-Mountain Farmington, New Mexico 87401
Laboratories, inc. Tal. (505) 326-4737

Bloomfield Refining Company

Attn: Chris Hawley

Environmental Engineer

PO Box 159

Bloomfield, NM 87413 22 June, 1988

Re: Water Analysis

Sample Site: MwW1

IML Lab No: F1448
Date Sampled: 06/03/88
Date Received: 06/06/88

PH, (S.U.) . .ttt et tiien e anen 7.3
Chloride, mg/l.............. e e 1040
Fluoride, mg/l. .. ... . .. 0.60
| m Nitrate + Nitrite as "N", mg/l....... 3.22
Sulfate, mg/l.. ... ... i e e 851
Total Dissolved Solids (180), mg/l... 3500
Phenol, mg/l....... . it eiienrvenas 0.021
Cvanide, mg/l..... ... e e 0.022

Trace Metals (Dissolved Concentrations), mg/l

Aluminum.......... =0.1 Iron..... Cee s -0.05
Arsenic........... -0.005 Lead......... eees. =0.02
Barium...... e -0.5 Manganese,........ 0.85
Boron...... Ceeenen 0.25 Mercury........... -0,001
Cadimum.......... . =0.002 Molybdenum........ 0.21
Chromium.......... =0,02 Nickel..... cee e 0.03
Cobalt............ -0.02 Selenium.......... -0.005
Copper. v innnen Q.02 Silver............ =0.01
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Inter-Mountain
Laboratories, inc.

Bloomfield Refining Company
Attn: Chris Hawley
Environmental Engineer

PO Box 159

Bloomfield, NM 87413 22 June, 1988

Re: Water Analysis

Sample Site: MW4

IML Lab No: F1449

Date Sampled: 06/03/88

Date Received: 06/06,/88

PH, (S.0.) . ittt ittt 6.8

Chloride, mg/l. ... ittt iinnnnnan 401

Fluoride, mg/l.... .. i, 0.28

Nitrate + Nitrite as "N", mg/l....... 0.14

Sulfate, mg/l..... i e 3

Total Dissolved Solids (180), mg/l... 1820

Phenol, mg/l.... ...ttt iinetnnennnns 0.069

Cyanide, mg/l...... ...t -0.005%

Trace Metals (Dissolved Concentrations, mg/1l)

Aluminum.......... -0.1 Iron..... ce e e . 6.44

Arsenic........... -0.005 Lead. ... et -0.02

Barium...... e ens 1.4 Manganese....... 3.51

Boron.......coe00 0.47 Mercury..... . .. —0.001

Cadimum........... -0.002 Molybdenum........ -0.02

Chromium.......... -0.02 Nickel......... .o 0.02

Cobalt............ -0.02 Selenium....... ... =0.005

Copper......cceee.s -0.01 Silver............ =0.,01
Zinc........ ch e 0.01
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Laboratories, Inc.

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

Bloomfield Refining Company
Attn: Chris Hawley
Environmental Engineer

PO Box 1589

Bloomfield, NM 87413 22 June, 1988

Re: Water Analysis

Sample Site: MW5

IML Lab No: F1450

Date Sampled: 06/03/88

Date Received: 06/06/88

PH, (S.U.) ... it eie it e

Chloride, mg/l.. ... it iiiinnennnnes 1300

m Fluoride, mg/l.......... e “e 0.22

Nitrate + Nitrite as "N", mg/l....... 32.9

Sulfate, mg/l. ...t eiitiennns e 1000

Total Dissolved Solids (180), mg/l... 4200

Phenol, mg/l...... et e 0.064

Cyvanide, mg/l. ... ... ittt eeensnenn 0.030

Trace Metals (Dissolved Concentrations, mg/1l)

Aluminum.......... -0.1 Iron........ e ens -0.05

Arsenic....... eess —0.005 Lead.....ceteeeee. =0.02

Barium............ -0.5 Manganese......... 1.45

Boron........ . . 0.48 Mercury........... =0.001

Cadimum........... -0.002 Molybdenum........ ~0.02

Chromium.......... =0.02 Nickel......cevu0 0.04

Cobalt............ =0.02 Selenium.......... -0.005

Copper....... veeee =0.01 Silver.......vev... =0.01
2inc. .. v . =0.01
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2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, inc. Tel. (505) 326-4737
Client: Bloomfield Refining Company
Sample ID: MW1

Laboratory Number: F1448
Analysis Requested: Method 602, 8010

Sample Matrix: Water
Date Sampled: 06/03/88
Date Received: 06/06/88
‘ Parameter Method Concentration Units
‘ _________________________________
BENZZENE 602 ND (0.001) mg/1
TOLUENE 602 ND (0.001) mg/l
CARBONTETRACHLCRIDE 8010 ND ({0.001) mg/1
w 1,2-DICHLOROETHENE 8010 ND {0.001) wmg/1
1,1-DICHLOROETHYLENE 8010 ND (0.001) mg/l
1,1,2,2-TETRACHLOROETHYLENE 8010 ND {0.001) mg/1
1,1,2-TRICHLOROCETHYLENE 8010 ND (0.001) mg/l

Method: 602, Purgeable Aromatics, Methods for Organic Chemical Analysis of
of Muicipal and Industrial Wasrewater, USEPA (1984).

Method: 8010, Halogenated Volatile Organics, SW-846, USEPA (1982).

{Detection limit in Parenthesis) :
ND - Parameter not detected at the stated detection limit.

° B S QQWZJW

_Ron R. Richardson
Lab. Director . -
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2506 West Main Street ‘

«l) Inter-Mountain Farmington, New Mexico 87401
Laboratorles, Inc. Tel. (505) 326-4737
Client: Bloomfield Refining Company
Sample ID: MW4

Laboratory Number: F1449
Analysis Requested: Method 602, 8010

Sample Matrix: Water

Date Sampled: 06/03/88

Date Received: 06,/06/88

Parameter Method Concentration Units

BENZENE 602 8.9 (0.001) nmg/1l

TOLUENE 602 0.93 (0.001) nmg/1
| m CARBONTETRACHLORIDE 8010 ND (0.001) mg/l
| 1,2-DICHLOROETHENE 801¢C ND (0.001) mg/l

1,1-DICHLOROETHYLENE 8010 ND (0.001) mg/l

1,1,2,2-TETRACHLOROETHYLENE 8010 ND (0.001) mg/1

1,1,2-TRICHLOROETHYLENE 8010 ND (0.001) mg/1l

Method: 602, Purgeable Aromatics, Methods for Organic Chemical Analysis of
of Muicipal and Industrial Wasrewater, USEPA (1984).

Method: 8010, Halogenated Volatile Organics, SW-8486, USEPA (1982).

(Detection 1limit in Parenthesis) '
ND - Parameter not detected at the stated detection limit.

" Ron R. Richardson
‘Lab. Director
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2506 West Main Street

Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
Client: Bloomfield Refining Company
Sample ID: MW5

Laboratory Number: F1450
Analysis Requested: Method 602, 8010

Sample Matrix: Water
Date Sampled: 06/03/88
Date Recelved: 06/06/88
| Parameter Method Concentration Units
BENZENE 602 ND (0.001) mg/1l
: TOLUENE 602 ND {0.001) mg/l
i @ CARBONTETRACHLORIDE 8010 ND (0.001) mg/1
1,2-DICHLOROETHENE 8010 ND (0.001) mg/l
1,1-DICHLOROETHYLENE 8010 ND (0.001) mg/l
1,1,2,2-TETRACHLORQOETHYLENE 8010 ND (0.001) mg/1
1,1,2-TRICHLOROETHYLENE 8010 ND (0.001) mg/l

Metheod: 602, Purgeable Aromatics, Methods for Organic Chemical Analysis of
of Muicipal and Industrial Wasrewater, USEPA (1984).

Method: 8010, Halogenated Volatile Organics, SW-846, USEPA (1982).

(Detection limit in Parenthesis)
ND - Parameter not detected at the stated detection limit.

yngon R. Richardson
. Lab. Director
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2506 West Main Street \

w Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
Client: Bloomfield Refining Company
Sample ID: MW11

Laboratory Number: F1528
Analysis Requested: Method 602, 8010

Sample Matrix: Water

Date Sampled: 06/03/88

Date Received: 06/06/88

Parameter Method Concentration Units

BENZENE 602 3.0 (0.001) mg/1

TOLUENE 602 0.46 (0.001) mg/1

ﬂ’ CARBONTETRACHLORIDE 8010 ND (0.001) mg/1

‘ 1,2-DICHLOROETHENE 8010 ND (0.001) mg/1l
¥ 1,1-DICHLOROETHYLENE 8010 ND ({0.001) mg/1l
‘ 1,1,2,2-TETRACHLOROETHYLENE 8010 ND (0.001) mg/1

1,1,2-TRICHLOROETHEYLENE 8010 ND (0.001) mg/1

Method: 602, Purgeable Aromatics, Methods for Organic Chemical Analysis of
of Muicipal and Industrial Wasrewater, USEPA (1984).

Method: 8010, Halogenated Volatile Organics, SW-846, USEPA (1982).

(Detection limit in Parenthesis)
ND ~ Parameter not detected at the stated detection limit.

‘“ééﬁhﬁl>kiéhardson o
Lab. Director
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2506 West Main Street

w Inter-Mountain Farmington, New Mexico 87401
Laboratories, Inc. Tel. (505) 326-4737
Client: Bloomfield Refining Company
Sample ID: MW12

Laboratory Number: F1529
Analysis Requested: Method 602, 8010

Sample Matrix: Water

Date Sampled: 06/03/88

Date Received: 06/06/88

Parameter Method Concentration Units

BENZENE 602 ND (0.001) mg/1

TOLUENE 602 ND {(0.001) mg/1
@ CARBONTETRACHLORIDE 8010 ND {0.001) mg/1

1,2~-DICHLOROETHENE 8010 ND (0.001) mg/1

1,1-DICHLOROETHYLENE 8010 ND {(0.001) mg/1

1,1,2,2-TETRACHLOROETHYLENE 8010 ND (0.001) mg/1l

1,1,2~-TRICHLOROETHYLENE 8010 ND (0.001) mg/l

Methad: 602, Purgeable Aromatics, Methods for Organic Chemical Analysis of
of Muicipal and Industrial Wasrewater, USEPA (1984).

Method: 8010, Halogenated Volatile Organics, SW-846, USEPA (1982).

(Detection 1limit in Parenthesis)
ND ~ Parameter not detected at the stated detection limit.

Ron'R Richardson
Lab. Director
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CHAPTER 4

GROUNDWATER MONITORING WELL SAMPLING

BACKGROUND

Based on the requirements of the approved work plan, each of the
groundwater monitoring wells at the Bloomfield refinery has been sampled
by Bloomfield staff quarterly over a period of 12 months. Water samples
from wells 1 through 3 and 5 were analyzed for priority pollutant heavy
metals, cyanide, phenols, TOC, TDS, chloride, sulfate, and volatile
organics including benzene, toluene, xylene, and ethylbenzene. In addi-
tion, at monitoring well 1, selected organic priority pollutants (see
Appendix A) were analyzed during the second and fourth quarters. Water
samples from monitoring wells 4 and 7 through 10 were analyzed for base/
neutral priority pollutants in addition to the constituents already
listed. Monitoring well 6 has been dry and therefore has never yielded

any water for analyses.

FINDINGS

The laboratory results corresponding to each of the quarterly sam-
pling efforts are presented in Appendix A to this report. In addition,
sampling results for Hammond Ditch (covered in chapter 7) are presented in
Appendix B to this report. Summaries of these data provide concentrations
of detectable substances and laboratory detection limits. Field measure-
ments of pH, conductivity, and water levels are also included. These
summaries give a concise picture of each well's performance through the
sampling period in Tables 4.1 through 4.9. As a reference, Appendix C

presents EPA ambient standards and criteria for superfund remedial sites.

DISCUSSION

A review of the summaries shows that monitoring wells 1, 4, 7, 8,
and 10 all show appearance of low levels of priority pollutants in only
a single quarter's sampling effort. The lack of consistency in appearance

4-1
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TABLE 4.1

RCRA 3013
GROUNDWATER RESULTS SUMMARY*
MW-1

Parameter

Nominal

Detection
3/26/86 6/23/86 9/18/86 12/16/86 Limits

Cyanide
Total phenols
TOC

TDS
Chloride
Sulfate
Antimony
Arsenic
Beryllium
Cadmium
Lead
Nickel
Selenium
Zinc

Barium
Manganese
Aluminum

Boron
Molybdenum
Nitrate-nitrogen

1,2-dichloroethane

Physical Measurements

pH, field, s.u.

Conductivity

T.0.C. eleva-
tion, ft

Laboratory Analysis (mg/l)

0.1 0.07 0.01
0.009 0.017 0.19 0.012 0.001
18 24 24 18 0.1
2,936 2,960 2,866 2,498 1
150** 994.7 814 174 1
T.o** 630 673 579 1
0.25 0.01
0.077 0.05 0.05
0.02 0.01
0.050 0.01
0.085 0.065 0.15 0.05
0.08 0.07 0.06 0.06
0.035 0.033 0.03 0.01
0.20 0.04 0.012 0.01
0.055 0.005
0.25 1.11 0.005
2.07 4.54 0.05
0.27 0.01
0.17 0.01
0.54 2.9 0.1
0.002 0.001
7.30 7.25 7.27 7.19
4600 4600 4400

5515.77  5515.77 5515.77 5515.77
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TABLE 4.1 (Continued)

RCRA 3013 1
GROUNDWATER RESULTS SUMMARY
MW-1
Nominal
Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86  Limits
Depth to
groundwater,
ft 16.70 14.56 15.74 16.32
Elevation of
groundwater,
ft 5499.,07 5501.21 5500.03 5499.45

*Summary includes only pollutants determined to be present at concen-
trations greater than detection limits.,

**Laboratory technique error detected.
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TABLE 4.2
RCRA 3013
GROUNDWATER RESULTS SUMMARY*
Mw-2
Nominal
Detection ‘
Parameter 3/26/86 6/23/86 9/18/86 12/16/86  Limits ‘
Laboratory Analysis (mg/D
Cyanide 0.1 0.18 0.01
Total phenols 0.063 0.023 0.17 0.110 0.001
TOC 18 27 23 15 0.1
TDS 2,796 3,650 3,598 3,664 1
Chloride 200%* 1,204.6 993 1,012 1
Sulfate 11.0%* 1,750 1,104 1,372 1
Antimony 0.48 0.01
Arsenic 0.094 0.08 0.05
Lead 0.12 0.08 0.05
Nickel 0.07 0.12 0.08 0.06
Selenium 0.070 0.104 0.04 0.01
Silver 0.003 0.002
Zinc 0.020 0.02 0.009 0.01
Physical Measurements

pH, field, s.u. 7.23 7.117 6.78 7.22
Conductivity 5400 5500 5800
T.0.C. eleva-

tion, ft 5519.45 5519.45 5519.45 5519.45
Depth to

groundwater,

ft 18.80 18.27 18.23 18.4
Elevation of

groundwater, _

ft 5500.76 5501.18 5501.22 5501.05

~ *Summary includes only pollutants determined to be present at concen-
m trations greater than detection limits.

**Laboratory technique error detected.
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TABLE 4.3
RCRA 3013
GROUNDWATER RESULTS SUMMARY*
MwW-3
Nominal
Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86  Limits
Laboratory Analysis (mg/D
Cyanide 0.25 0.17 0.07 0.1
Total phenols 0.006 0.006 0.082 0.012 0.001
TOC 29 17 16 12 0.1
DS 4,836 5,362 5,514 4,860 1
Chloride 1,500%* 1,584 1,290 1,290 1
Sulfate 29.,5%%* 1,950 2,056 2,204 1
Toluene 0.003 0.001
Xylene 0.030 0.001
Antimony 0.67 0.01
Arsenic 0.15 0.21 0.05
Cadmium D.12 0.015 0.11 0.01
Lead 0.14 0.070 0.18 0.05
Mercury 0.004 0.002
Nickel 0.08 0.08 0.14 0.10 0.06
Selenium 0.010 0.100 0.05 0.01
Zinc 0.018 0.018 0.01 0.01
Physical Measurements

pH, field, s.u. 7.08 7.10 7.06 7.12
Conductivity 6900 7200 6900
T.0.C. eleva-

tion, ft 5535.85 5535.85 5535.85 5535.85
Depth to

groundwater,

ft 32.94 32.80 33.08 33.05
Elevation of

groundwater,

"ﬂ ft 5502.91 5503.05 5502.77 5502.8

*Summary includes only pollutants determined to be present at concen-
trations greater than detection limits.

**Laboratory technique error detected.

- 45 o
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TABLE 4.4

RCRA 3013
GROUNDWATER RESULTS SUMMARY*
Mw-4

Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86  Limits

Laboratory Analysis (mg/1)

m ‘ Nominal

Cyanide 0.5 0.01
Total phenols 0.633 0.430 0.085 0.096 0.001
TOC 110 130 63 170 0.1
TDS 1,868 2,266 2,398 2,128 1
Chloride 500%* 989.7 754 675 1
Sulfate 12.5 1
Benzene 11.8 3.1 6.65 1.91 0.001
Toluene 7.5 0.290 0.407 1.78 0.001
Ethylbenzene 0.107 0.070 0.140 4,48 0.001
Antimony 0.40 0.01
Arsenic 0.070 0.08 0.05
Cadmium 0.060 0.01
Lead 0.074 0.066 0.05
Nickel 0.08 0.12 0.06
Selenium 0.080 0.063 0.03 0.01
Zine 0.019 0.008 0.04 0.01
Barium 3.54 2.3 0.005
Iron 12.0 18.6 0.3
Manganese 3.5 5.7 0.005
Aluminum 1.93 3.8 0.05
% Boron 0.7 0.01
- Fluoride 0.21 0.01
Nitrate-nitrogen 0.41 0.1
m 2,4-Dichloro~ :
phenol 0.200 , 0.001
2,4-Dimethyl-
phenol , 0.058 0.001
4,6-Dinitro-o-
cresol 0.100 0.001
2,4-Dinitro-
phenol 0.050 0.001
2-Nitrophenol 0.108 0.026 0.001

4-Nitrophenol 0.090 0.302 0.331 0.001




TABLE 4.4 (Continued) | 12~
RCRA 3013
GROUNDWATER RESULTS SUMMARY*
. MW'4
|
n Nominal
| Detection
. Parameter 3/26/8 6/23/86 9/18/86 12/16/86  Limits
o
' Phenol 0.202 . 0.001
. Benzo(a)anthra-
cene 0.016 0.010 0.001
P Chrysene 0.012 0.001
Fluorene 0.150 0.023  0.001
' Naphthalene 0.036 0.019 0.015 0.036 0.001
Pyrene 0.166 0.005 0.001
m 2-Chloro-
phenol 0.001 0.001
m P-chloro-m-
cresol 0.045 0.001
Acenaphthene 0.044 0.049 0.001
m Physical Measurements
ﬂ pH, field, s.u. 6.84 6.85 6.70 6.73
Conductivity 3800 3900 3800
T.O-C. eleva—
tion, ft 5524.30 5524.30 5524.30 5524.30
Depth to ground-
water, ft 24.9 24.85 24.32 24.02
Elevation of
groundwater,
ft 5499.31 5499.45 5499.98 5500.28

*Summary includes only pollutants determined to be present at concen-
trations greater than detection limits.

**Laboratory technique error detected.

- DTG.30
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TABLE 4.5 (
RCRA 3013 \
GROUNDWATER RESULTS SUMMARY*
MW-5 \
|
Nominal |
Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86 Limits
Laboratory Analysis (mg/1)
Cyanide 0.2 0.24 0.01
Total phenols 0.006 0.007 0.034 0.021 0.001 ;
TOC 14 21 20 9 0.1 |
TDS 3,840 3,778 3,184 3,788 1 |
Chloride 1,100%*  1,339.6 1,151 1,118 1 ‘
Sulfate 14%* 1,800 1,237 1,132 1 i
Antimony 0.5 0.01
Arsenic 0.087 0.07 0.05
Cadmium 0.10 0.01
Lead 0.16 0.055 0.05
, Nickel 0.10 0.09 0.07 0.06
£ Selenium 0.071 0.03 0.03 0.01
Zinc 0.012 0.02 0.02 0.016 0.01
Barium 0.01 0.005
Manganese 0.025 0.005
Aluminum 2.75 4.34 0.05
Boron 0.24 0.01
Molybdenum 0.08 0.01
Fluoride 0.3 0.580 0.01
Nitrate-nitrogen 12.5 36 0.1
Physical Measurements
pH, field, s.u. 7.23 7.18 7.19 7.28
Conductivity 5400 6000 5700
T.0.C. eleva-
tion, ft 5545.10 5545.10 5545.10 5545.10
Depth to
groundwater,
ft 40,86 40.97 41.58 44.69
4-8
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TABLE 4.5 (Continued)

RCRA 3013
GROUNDWATER RESULTS SUMMARY*
MW-5 \
|
Nominal |
Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86 Limits
Elevation of
groundwater,
ft 5404.24 5504.13 5503.52 5500.41

*Summary includes only pollutants determined to be present at concen-
trations greater than detection limits.

**Laboratory technique error detected.
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TABLE 4.6
RCRA 3013
GROUNDWATER RESULTS SUMMARY*
MwW-7
Nominal
Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86  Limits
Laboratory Analysis (mg/1)
Cyanide 0.25 0.10 0.01 \
Total phenols 0.006 0.036 0.025 0.001 ‘a
TOC 11 4 4 2 0.1 |
TDS 6,076 6,406 6,348 6,940 1 \
Chloride 0%+ 79.9 20 29 1 !
Sulfate 5.5%* 2,400 5,802 3,630 1 !
Benzene 0.015 0.058 0.009 0.001
Toluene 0.053 0.006 0.001
Ethylbenzene 0.007 0.004 0.001
Antimony 0.83 0.01
Arsenie 0.36 0.22 0.05
Cadmium 6.050 0.030 0.02 0.01
Chromium 0.052 0.08 0.05
Lead 0.24 0.05 0.26 0.05
Nickel 0.08 0.07 0.08 0.07 0.06
Selenium 0.65 0.36 0.09 0.01
Silver 0.060 0.05
Zinc 0.018 0.016 0.02 0.017 0.001
4,6-Dinitro-o-
cresol 0.013 0.001
Benzo(a)anthra-
cene - 0.001 0.001
Chyrsene 0.002 0.001
4-Nitrophenol 0.007 0.001
P-chloro-m-
cresol 0.001 0.001
Benzo(k)fluor-
anthene 0.001 0.001

-~ 'DTG.28




06

TABLE 4.6 (Continued)

RCRA 3013
GROUNDWATER RESULTS SUMMARY*
MW-7
Nominal
Detection .
Parameter 3/26/86 6/23/86 9/18/86 12/16/86 Limits
Physical Measurements
pH, field, s.u. 12.15 11.08 11.35 10.58
A Conductivity 8100 8600 8000
T.0.C. eleva-
tion, ft 5524.09 5524.09 5524.09 5524.09
Depth to groundwater,
ft 26,07 51.00 31.30 24.68
Elevation of
groundwater,
ft 5498.02 5473.09 5492.79 5499.41

*Summary includes only pollutants determined to be present at concen-
trations greater than detection limits.

**Laboratory technique error detected.
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TABLE 4.7
‘ RCRA 3013
GROUNDWATER RESULTS SUMMARY*
Mw-8
Nominal
Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86 Limits
Laboratory Analysis (mg/1)
Cyanide 0.1 0.01
Total phenols 0.005 0.097 0.042 0.001
TOC 5 13 8 8 0.1
TDS 806 2,910 2,284 3,450 1
Chloride 160%* 839.7 576 913 1
Sulfate 4,0%* 1,500 586 1,270 1
Ethylbenzene 0.107 0.01
Antimony 0.67 0.01 ’
Arsenic 0.072 0.03 0.05
Lead 0.055 0.05 \
Nickel 0.86 0.21 0.43 0.06 )
Selenium 0.21 0.04 0.01
Zinc 0.020 0.02 0.016 0.01 |
4-Nitrophenaol 0.008 0.01
Physical Measurements

pH, field, s.u. 7.86 7.26 7.47 7.44
Conductivity 4400 4000 5000
T.0.C. eleva-

tion, ft 5531.12  5531.12  5531.12 5531.12
Depth to '

groundwater,

ft 29.15 29.08 29.00 29.02°
Elevation of

groundwater,

ft 5501.97 5502.04 5502.12 5502.1

*Summary includes only pollutants determined to be present at concen-
trations greater than detection limits.

>

**Laboratory technique error detected.
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% TABLE 4.8
RCRA 3013
_ GROUNDWATER RESULTS SUMMARY*
MwW-9
Nominal
m Detection
: Parameter 3/26/86  6/23/86 9/18/86 12/16/86 Limits
M Laboratory Analysis (mg/1)
M Cyanide 0.4 0.01
‘ Total phenols 0.304 0.372 0.17 0.16 0.001
TOC 143 1,809 240 275 0.1
TDS 2,360 1,718 1,428 1,684 1
Chloride 149%* 1,009.7 89 109 1
Sulfate 13.0%* 114 20 1
Benzene 7.4 4 17.7 1.49 0.001
Toluene 6.3 1.7 10.6 0.754 0.001
Ethylbenzene 3.2 0.71 0.015 0.504 0.001
Antimony 0.4 0.01
Arsenic 0.02 0.05
Lead 0.059 0.05
Nickel 0.30 0.25 0.13 0.16 0.06
Selenium 0.040 0.03 0.01
Zine 0.012 0.015 0.05 0.011 0.01
2,4-Dimethyl-
phenol 0.160 0.150 0.001
Phenol 0.149 0.170 0.013 0.133 0.001
Fluorene 0.012 0.001
4-Nitrophenol 1.10 0.001
Acenaphthalene 0.028 0.001
Benzo(a)anthra-
cene 0.007 0.001
Pyrene 0.010 0.001
Naphthalene 0.029 0.001




TABLE 4.8 (Continued)

RCRA 3013

GROUNDWATER RESULTS SUMMARY*

MW-9

Nominal
Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86 Limits
Physical Measurements
pH, field, s.u. 7.01 6.98 6.89 6.91
Conductivity 2500 2200 2600
T.0.C. eleva-
tion, ft 5519.70 5519.70 5519.70 5519.70
Depth to ground-
water, ft 21.50 20.23 20,13 20.55
Elevation of
groundwater,
ft 5498.20 5499.47 5499.57 5499.15

trations greater than detection limits.

Za **Laboratory technique error detected.

"~ DTG.26

*Summary includes only pollutants determined to be present at concen-
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TABLE 4.9
RCRA 3013
GROUNDWATER RESULTS SUMMARY*
MW-10
Nominal ‘
: Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86  Limits
Laboratory Analysis (mg/1)
Cyanide 0.050 0.01
Total phenols 0.147 0.186 0.065 0.055 0.001
TOC ‘ 34 76 125 114 0.1
TDS : 1,546 2,820 2,408 3,272 1
Chloride 245%%* 569.8 587 457 1
Sulfate 5.3*%* - 165 10 1
Benzene 0.093 0.041 14.1 0.002
Toluene 0.054 7.4 0.001
Ethylbenzene 0.03 0.001
Antimony 0.56 0.01
Arsenic 0.053 0.05
Beryllium 0.04 0.01
Cadmium 0.020 0.01
Lead 0.059 0.05 0.05
Nickel 0.08 0.25 0.18 0.08 0.06
Selenium - 0.040 0.071 0.03 0.01
Zinc 0.015 0.16 0.01 0.01
2,4-Dimethyl-
phenol 0.025 0.001
4,6-Dinitro-o-
cresol 0.020 0.001
Phenol 0.090 0.001
Anthracene 0.039 ' 0.001
Fluoranthene 0.034 0.001
Fluorene 0.033 0.001
Pyrene 0.030 0.001
"2-Nitrophenol 0.002 0.001
4-Nitrophenol 0.016 0.001
Naphthalene 0.004 0.001
B ' 4-15
. DTG.25 .
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TABLE 4.9 (Continued)

RCRA 3013
GROUNDWATER RESULTS SUMMARY*
MW-10
Nominal
Detection
Parameter 3/26/86 6/23/86 9/18/86 12/16/86  Limits
Physical Measurements
pH, field, s.u. 7.07 7.08 6.93 7.05
Conductivity 4400 4800 5100
T.0.C. eleva-
tion, ft 5516.86 5516.86 5516.86 5516.86
Depth to ground-
water, ft 19.20 18.75 18.11 17.56
Elevation of
groundwater,
ft 5497.66 5498.11 5498.75 5499.3

*Summary includes only pollutants determined to be present at concen-
trations greater than detection limits.

**Laboratory technique error detected.

. DTG.25 R o X
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of these compounds is believed to suggest the possibility of laboratory
error — particularly when the reported concentration of the substance is
very near detection limits.

A good example of the singularity of results is seen in Table 4.6,
which reports a summary of monitoring well 7 results. Every hydrocarbon
substance detected was at low levels close to the detection limit, Lab-

oratory error may be responsible for detection of these substances.

The monitoring well sampling method is also important in assessing
the sighificance of sample results. Basically, the technique involved
BRC staff collection of a sample of water such that the air/liquid
interface was acquired in the sample. This process maximized the
possibility of acquiring any free-phase hydrocarbons and thus the
highest concentrations in the sample. Therefore, sample concentrations
for each sampling effort constitute a worst-case assessment of the well

water when floating separate-phase contaminants are present.

The significance of concentrations measured at the BRC monitoring
wells should be judged from two different standpoints: (1) water use,
and (2) subsurface hydrocarbon contamination. From a water use stand-
point, the concentrations of pollutants under the BRC site are insignif-
icant. Groundwater is not currently used, and there are no plans for

its use in the future.

The monitoring well sampling results include an indicator parameter
in total organic carbon (TOC). This parameter can be useful in iden-
tifying suspected locations of significant concentrations of subsurface
hydrocarbon since TOC values are generally higher in samples having free
product.

A review of Tables 4.1 through 4.10 show that TOC vaiues measured
in monitoring well 4 were higher than all wells except 9 and 10. Well 9
has exhibited an indication of films of hydrocarbon material at the
surface (reported by BRC staff on January 27, 1987). The fact that the
TOC results from this well are the highest is consistent with an indica-
tion of films in this well. Films have also been indicated in monitoring

well 10 during the third and fourth quarter sampling efforts recorded by

_ 4-17
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BRC staff January 27, 1987. This evidence is consistent with the highest
TOC values recorded for these two sampling efforts. The proximity of
well 10 to well 4 and the similarity of their respective TOC values during
periods of indications of floating hydrocarbon evidence suggest they may
be influenced by the same source of hydrocarbon material.
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TO: Bloomfield Refinery DATE: 0502 reviséd
: Page 2 of 8

SAMPLE DATE 1 3/L /86

ANALYTE SAMPLE ID/ ANALYTICAL RESULTS
MW 4 MW 5 MW 7

: (
CN <0.01 mg/1l ‘ <0.01 mg/1 <0.£9—mg/1
Phenols 0.633 mg/1l 0.006 mg/1 <0.001 mg/1
TOC 110 mg/1 14 mg/l 11 mg/1
TDS 1868 mg/1 3840 mg/1 6076 mg/1
cl 500 mg/1 ' 1100 mg/1 30 mg/1
SO 4 0.3 mg/1l 14.0 mg/1 5.5 mg/1l
Benzene : 11.8 mg/1 ND 0.015 mg/l
Tcluene : 7.5 mg/l ND 0.053 mg/1
Xylenes ND ND ND
Ethylbenzene 0.107 mg/1 ND 0.007 mg/1
Sh <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
As <0.050 mg/1 <0.050 mg/1 <0.050 mg/1
Be <0.01 mg/1 <0.01 mg/l <0.01 mg/1
cd 0.060 mg/1 0.10 mg/1 0.050 mg/1
Cr <0.050 mg/1 <0.050 mg/1 <0.050 mg/1
Cu <0.03 mg/1 <0.03 mg/1 <0.03 mg/1
Pb 0.074 mg/1 0.16 mg/1 <0.05%0 mg/1
Hg 0.002 mg/l <0.002 mg/1 <0.002 mg/1
Ni 0.08 mg/1l 0.10 mg/1 0.08 mg/1
Se <0.010 mg/1 <0.010 mg/1 <0.010 mg/1
Ag <0.050 mg/1 <0.050 mg/1 <0.050 mg/1
Tl <0.01 mg/1 <0.01 mg/1 <0.01 mg/1
in 0.012 mg/1 0.012 mg/1 0.018 mg/1
Acrolein ND ND
Acrylonitrile . ND : ND
Bromoform ND ND
Carbon Tetrachloride ND ND
Chlorobenzene ND ND
Chlorodibromomethane ND ND
Chloroethane ND ND
2-Chloroethylvinyl Ether ND ND
Chloroform ND ) ND
Dichlorogromomethane ND ND
1,1-Dichloroethane ND ND
1.2-Dichloroethane ND ND
1,1-Dichloroethylene ND ¥D
1,2-Dichloropropane ND : ND

1,3-Dichloropropylene ND ND
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TO: Bloomfield Refinery 0502
Page 3 of 8

ANALYTE SAMPLE ID/ ANALYTICAL RESULTS

MW 4 MW S MW 7
Methyl Bromide ND ND
Methyl Chloride ND ND
Methylene Chloride ND ND
1,1,2,2-Tetrachloroethane ND ND
Tetrachloroethylene ND ND
1.2-Transdichlorocethylne ND ND
1,1,1-Trichloroethane ) ND ND
1,1,2-Trichloroethane ND ND
Trichloroethylene ND ND
Vinyl Chloride ND . , ND ‘
Acid Compounds }
2-chlorephenol ND - ND
2,4-dichlorophenol 0.200 mg/l ND f
2,4~dimethylphenol ND ND
4,6-dinitro-o-cresol 0.100 mg/l 0.013 mg/1l
2,4-dinitrophenol 0.050 mg/l ND |
2-nitrophenol ND ND |
4-nitrophenol 0.090 mg/1 ND |
p-chloreo—-m-cresol ND ND |
pentachlorophenol ND ND §
Phenol 0.202 mg/1 ND |
2,4,6~trichlorophenol ND ND |
Base Neutrals .
Acenaphthene ‘ 0.044 mg/1l ND
Acenaphthylene ND ND
Anthracene ND ND
Benzidine ND ND
Benzo (a)anthracene ND ND |
Benzo(a)pyrene ND ND |
3,4-benzofluoranthene ND . ND : |
Benzo {ghi)perylene ND ND i
Benzo (k) fluoranthene ND ND |
Bis{(2~chlorocethoxy)methane ND ND
Bis(2~chloroethyl)ether ND ND
Bis(2-chloroisopropyl)ether ND , ND
Bis({2-ethylhexyl)phthalate ND ND
4-bromophenyl phenyl ether ND . ND
Butylbenzyl phthalate ND ND
2-chloronaphtalene ND ND
4-chlorcphenyli phenyl ether ND ND

Chrysene ND ND
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TO: Bloomfield Refinery 0502
Page 4 of 8
ANALYTE SAMPLE ID/ ANALYTICAL RESULTS
MW 4 MW S MW 7

Dibenzo(a,h)anthracene ND ND
1,2-Dichlorobenzene ND ND
1,3-Dichlorobenzene ND ND
1,4-Dichloxobenzene ND ND
3,3-Dichlorobenzidine : ND ND
Diethyl phthalate ND ND
Dimethyl phthalate ND ND
Din-n-butyl phthalate ND ND
2,4-dinitrotoluene ND ND
2,6-dinitrotoluene ' ND ND
Di-n-octyl phthalate ND ND
1,2-diphenylhydrazine ND . . ND
Fluoranthene _ ND ND
Fluorene 0.150 mg/1 ND
Hexachlorobenzene ND ND
Hexachlorobutadiene ND ND
Hexachlorocyclopentadiene ND ND
Hexachloroethane ND ND
Indeno(1,2,3-cd)pyrene ND ND
Isophorone ND ND
Naphthalene 0.036 mg/1 ND
Nitrobenzene ND ND
N-nitrosodimethylamine ND ND
N-nitrosodie-n-propylamine ND ND
N-nitrosodiphenylamine ND ‘ ND
Phenanthrene ' ND ND
Pyrene 0.166 mg/1 ND

1,2,4-trichlorobenzene ND ND
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CHAPTER 7

SURFACE WATER SAMPLING

BACKGROUND

Surface water sampling of Hammond Ditch and the San Juan River was
required by the approved work plan. This sampling was specified to be
accomplished during worst-case, low-flow conditions.

Low-flow conditions were determined in the work plan to be at
the beginning of the irrigation season for Hammond Ditch (generally
mid-April). During this period, the potential for flushing hydrocarbons
downstream is the greatest. BRC installs berms in Hammond Ditch at the
end of the irrigation season to retain and remove hydrocarbons that
may seep into the ditch. Just before resumption of irrigation, the
berms are removed. The potential for downstream contamination is
therefore greatest when upstream irrigation flows are released and
flush the ditch.

Low-flow conditions in the San Juan River generally occur during
winter months. Precipitation is generally low during winter. Throughout
1986, flows in the river were unusually high, and low-flow conditions
did not occur. Maintenance activities for Navajo Dam (controlling San
Juan River flows) in April and May 1987 required lowering the upstream
reservoir approximately 31 feet from normal operating level. The
lowering of the reservoir has resulted in unseasonably high discharge
rates from the dam, which precluded low-flow sampling efforts.  Therefore,
an extension for sampling of the San Juan River has been requested to
permit future sampling during representative low-flow conditions.

SAMPLING PROTOCOL

The Hammond Ditech was sampled by BRC staff on April 22, 1986 with-
in 24 hours after initiation of irrigation flows in the ditch. Flows
were observed to be intermittent during this period, so a second sampling

effort was conducted on April 28, 1986 to assure acquisition of a repre-

sentative data set.
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All samples were collected consistent with the protocol stated in
the approved work plan. As specified, depth-integrated samples were
collected from a location just downstream of the refinery property south

of Sullivan Road, and just downstream of the API wastewater ponds.

FINDINGS

Results from both Hammond Ditch sampling efforts are contained in
Appendix B to this report. Tables 7.1 and 7.2 are summaries of compounds
detected during the April 22, 1986 and April 28, 1986 sampling efforts,
respectively. Table 7.1 shows that very low levels of pollutants were
found during worst-case conditions. Table 7.2 shows that no priority
pollutants were detected during the second survey, conducted after irri-
gation flows had been reestablished.

The results of the April 28, 1986 survey are consistent with the

finding in Chapter 5 showing that Hammond Ditch irrigation flows create

a hydraulic gradient directed towards the BRC site that minimizes the

potential for groundwater transport into the ditch.




TABLE 7.1

SUMMARY OF DETECTED ORGANIC COMPOUNDS
FROM HAMMOND DITCH ON 4/22/86

Hammond Ditch Hammond Ditch
Near Sullivan Near API Ponds

Road Results Results Detection

v (Downstream) (Upstream) Limits
Laboratory Parameter (mg/1) (mg/1) (mg/D
Phenols 0.002 0.002 0.001
Benzene 0.006 0.001
Toluene 0.003 0.001
Anthracene 0.006 0.001
Benzo(a)anthracene 0.003 0.001
Chrysene 0.005 0.001
Fluoranthene 0.001 0.001
Naphthalene 0.13 0.001
Phenanthrene 0.008 0.001
Pyrene 0.008 0.001
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TABLE 7.2

SUMMARY OF DETECTED ORGANIC COMPOUNDS
FROM HAMMOND DITCH ON 4/28/86

Hammond Ditch Hammond Ditch
Near Sullivan Near API Ponds

Road Results Results Detection
(Downstream) (Upstream) Limits
Laboratory Parameter (mg/1) (mg/D (mg/1

NONE DETECTED
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HAMMOND DT
TO: Bloomfield Refinery N DATE: 22 May 1986
Attn: Chris Hawley 0660 ‘completed
P.O. Box 159 Page 1 of 4
Bloomfield NM 87413 . SAMPLE Dt - 4_/11_/2é
ANALYTE ’ SAMPLE ID/ ANALYTICAL RESULTS
REAR QUULLIVALY ROAD NEAR. APT Por)DS
HSRD 5 . HAPI 5
CN <0.01 mg/1 . <0.01 mg/1
Phenols 0.002 mg/2 0.002 mg/1
Sb <0.2 mg/1 <0.2 mg/l
As <0.050 mg/1 <0.050 mg/1l
Be <0.01 mg/1 <0.01 mg/1
ca <0.010 mg/1l <0.010 mg/2
Cr <0.050 mg/1 <0.050 mg/1
Cu <0.03 mg/1 <0.03 mg/1l
Pb <0.050 mg/1 <0.050 mg/1
Hg €0.002 mg/1l <0.002 mg/1
Ni , <0.06 mg/l <0.06 mg/l
Se ' <0.010 mg/l <0.010 mg/1
Ag <0.050 mg/l <0.050 mg/1
T1 <0.01 mg/l <0.01 mg/1
in <0.01 mg/l <0.01 mg/l
Acrolein ND ND
Acrylonitrile ND ND
Benzene 0.006 mg/l ND
Bromoform ' ND ND
Carbon Tetrachloride ND ND
Chlorobenzene ND ND
Chlorodibromomethane ND ND
Chloroethane ND ND
2-Chloroethylvinyl Ether ND ND
Chloroform ND ND .
Dichlorogromomethane ND ND
"1l,1-Dichlorocethane . ND ND
1.2-Dichloroethane ND ND
l,1-Dichloroethylene ND ND
1.2-Dichloropropane ND ND
1,2-Dichloropropylene ND ND

Ethylbenzene ND ND
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TO: Bloomfield Refinery 0660 ..
Page 2 of 4

ANALYTE SAMPLE ID/ ANALYTICAL RESULTS

HSRD 5 HAPI 5
Methyl Bromide ND ND
Methyl Chloride ND ND ~
Methylene Chloride ND ND ~ '
1,1,2,2-Tetrachloroethane ND ND
Tetrachloroethylene ND ND
Toluene 0.003 mg/1 Nd
l,2-Transdichlorocethylne " ND ND
1,1,1-Trichloroethane . ND ND
1,1,2-Trichloroethane ND ND
Trichloroethylene ND ND
Vinyl Chloride ND ND
Acid Compounds
2-chlorophenol - ND ND
2,4~dichlorophenol ND ND
2,4~dimethylphenol ND ND
4,6-dinitro-o-cresol ND ND
2,4-dinitrophenol ND ND
2-nitrophenol ND ND
4-nitrophenol ND . ND
p-chloro-m-cresol ND ND
pentachlorophensl ND ND
Phenol ND ND
2,4,6~trichlorophenol ND ND
Base Neutrals .
Acenaphthene ND ND
Acenaphthylene ND ND
Anthracene 0.006 mg/l ND
Benzidine ND ND
Benzo(a)anthracene 0.003 mg/1 ND
Benzo(a)pyrene ND ND
3,4~benzofluoranthene ND ND
Benzo(ghi)perylene ND ND
Benzo (k) fluoranthene ND ND
Bis(2-chloroethoxy)methane ND ND
Bis(2-chloroethyl)ether ND ND
Bis(2~chloroisopropyl)ether ND ND
Bis(2-ethylhexyl)phthalate ND ND
4-bromophenyl phenyl ether ND ND
Butylbenzyl phthalate ND ND
2-chloronaphtalene ND ND
4-chlorophenyl phenyl ether ND ND

Chrysene 0.005 mg/1 ND
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ANALYTE ‘ SAMPLE ID/ ANALYTICAL RESULTS
HSRD 5 : HAPI 5
Dibenzo{a,h)anthracene ND ND
1,2-Dichlorobenzene ND ND
1,3-Dichlorobenzene ND ND
1,4-Dichlorobenzene ND ND
3,3-Dichlorobenzidine ND ND
Diethyl phthalate - ND ~ND
Dimethyl phthalate ” ND ND
Din-n-butyl phthalate ND ND
2,4-dinitrotoluene ND ND
2,6-dinitrotoluene ND ND |
Di-n-octyl phthalate ND ND |
l,2~diphenylhydrazine ND ND
Fluoranthene : ND 0.001 mg/1
Fluorene . ND ND
Hexachlorobenzene ND ND
Hexachlorobutadiene ND ND
Hexachlorocyclopentadiene ND ND
Hexachloroethane ND ND
Indeno(l1,2,3~cd)pyrene ND . ND
Isophorone ND ND
Naphthalene 0.013 mg/1l ND
Nitrobenzene ND ND |
N-nitrosodimethylamine ND ND |
N-nitrosodie-n-propylamine ND ND
N-nitrosodiphenylamine ND ND
Phenanthrene 0.007 mg/l ND
Pyrene 0.008 mg/l ND
l,2,4-trichlorobenzene ND ND
ND = None Detected
REFERENCE: "Test Methods for Evaluating Solid Waste Chemical/Physical
Methods", USEPA, SW 846, EMSL-Cincinnati, 1982.




TO: Bloomfield Refinery

NOMINAL DETECTION LIMITS

CN
Phenols
Benzene
Toluene
Xylenes
Ethylbenzene
Sb

As

Be

cd

Cr

Cu

Pb

Hg

Ni

Se -

Ag

Tl

Zn

0.01
0.002
0.001
0.001
0.001
0.001

0.2
0.050
0.010
0.010
0.050

0.03
6.050
0.002

0.06
0.010
0.050

0.01

0.01

mg/1l
mg/1

.mg/1l

mg/1l
mg/1
mg/1l
mg/1
mg/1
mg/l
mg/l
mg/l
mg/1
mg/1l
mg/1l
mg/1
mg/1
mg/1
mg/l
mg/1

0660 completed
Page 4 of 4

Detection limits for Volatiles, Acid Compounds, and Base/Neutrals are

all 0.001 mg/1

An invoice for services is enclosed. Thank you for contacting Assaigai

Laboratories.

Sincerely,

;;nnzier V. Smith, Ph.D.

Laboratory Director




Bloomfield Refinery DATE: 22 May 1986
Attn: Chris Hawley 0695 '
> P.0. Box 159 Page 1 of 3 .
Bloomfield NM 87413 SAMPLE DATE * 4j/fo6
- HAmmono DireH
ANALYTE SAMPLE ID/ ANALYTICAL RESULTS
U4 D4 )
WEAR API whASTE Fowps NEBR SuLLlvhr) ROAD
Phenols ) 0.003 mg/l 0.002 mg/1
UeA DEA
Acrolein ND ND
Acrylonitrile ND ND
Benzene ND ND
Bromoform ND ND
Carbon Tetrachloride ND ND
Chlorobenzene ND ND
Chlorodibromomethane ND ND
Chloroethane ND ND
2-Chloroethylvinyl Ether ND ' ND
Chloroform . ND ND
Dichlorogromomethane ND ND
1,1-Dichloroethane ND ND
1.2-Dichloroethane ND ND
1,1-Dichlorocethylene ND ND
1,2-Dichloropropane ND ND
1l.,2-Dichloropropylene ND ND
Ethylbenzene ND ND
m Methyl Bromide ND ND
i Methyl Chloride ND ND
Methvlene Chloride ND ND
1,1,2,2-Tetrachloroethane ND ND
Tetrachloroethylene ND ND
Toluene ND ND
1l,2-Transdichloroethylene ND ND
1,1,1-Trichloroethane ND ND
1,1,2-Trichleoroethane ND ND
Trichloroethylene ND ND
Vinly Chloride ND ND
Base Neutrals
Acenapthene ND ND -
Acenphthylene ND ND
Anthracene ND ND
Benzidine ND ND

7300 Jefterson, N.E.

Albuquerque, New Mexico 87409 = (505) 345-8964

e T




TO: Bloomfield Refinery 0695
Page 2 of 3
ANALYTE SAMPLE ID/ ANALYTICAL RESULTS
U6GA D6eA
Benzo {a)anthracene ND ND
Benzo (a)pyrene ND ND
3,4-benzoflucranthene ND ND
Benzo (ghi)perylene ND ND
Benzo{k)fluoranthene ND ND
Bis{(2-chloroethoxy)methane ND ND
Bis(2-chloroethyl)ether ND ND
Bis(2-chloroisopropyl)ether ND ND
Bis(2~ethylhexyl)phthalate ND ' ND
4-bromophenyl phenyl ether ND ND
Butylbenzyl phthalate ND ND
2-chloronaphtalene ' ND ND
4-chlorophenyl phenyl ether ND ND
Chrysene ND ND
Dibenzof(a,h)anthracene ND ND
1l,2-Dichlorobenzene ND ND
1,3-Dichlorobenzene ND ND
1.,4-Dichlorobenzene ND ND
3,3-Dichlorobenzidine ND ND
Diethyl phthalate ND ND
Dimethyl phthalate ND ND
Din-n-butyl phthalate ND ND
2,4-dinitrotoluene ND ND
2,6-dinitrotoluene ND ND
Di-n-octyl phthalate ‘ND ND
1,2-diphenylhydrazine ND ND
Fluoranthene ND ND
Fluorene ‘ND ND
Hexachlorobenzene ND ND
Hexachlorobutadiene ND ND
Hexachlorocyclopentadiene ND ND
Hexachloroethane ND ND
Indenoc(l,2,3-cd)pyrene ND ND
Isophorone ND . ND
- Naphthalene ND ND
Nitrobenzene ND ND
N-nitrosodimethylamine ND ND
N-nitrosodie-n-propylamine ND ND
N-nitrosodiphenylamine ND ND
Phenanthrene ND ND
" Pyrene ND . ND
1,2,4-trichlorobenzene ND “ND

“~ ND = None Detected

' REFERENCE: "Test Methods for Evaluatlng Solld Waste Chemlcal/Phy51cal
- ’ --- ..1982
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Bloomfield Refining
Company

A Gary ErerQy Cormoranon Suosaary

September 14, 1987

Mr. William H. Taylor, Jr.

Chief, Enforcement Section (SA-HE)

U. S. Environmental Protection Agency
Region VI

1201 ETm Street

Dallas, Texas 75270

RE: Administrative Order (AQ)
Docket No. RCRA-3013-00-185

Dear Mr. Taylor:

Enclosed are the sampling results obtained from the San Juan River during
a low-flow condition on July 24, 1987. The samples were taken as
stipulated in the approved work plan. We trust that the attached data
submitted as an Am