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1.0 Executive Summary

In January 1991, Geoscience Consultants, Ltd. (GCL) continued a subsurface investigation
for Phillips 66 Natural Gas Company (Phillips) at the Lee Gas Plant, Buckeye, New Mexico.
Two additional monitor wells were installed at the site, and three existing monitor wells
were converted to recovery wells. These wells modify an existing monitoring system, in-
stalled in 1988 and 1990, and were designed to further delineate the extent of the dissolved-
phase hydrocarbon plume.

Rotary drilling techniques were used to install the two new monitor wells. These new wells
and four existing monitor wells were sampled by GCL. The samples were submitted to
Analytical Technologies, Inc. for analysis for benzene, toluene, ethylbenzene, xylenes
(BTEX), and total petroleum hydrocarbons (TPH), using modified EPA Method 8015.

GCL inspected all the monitor wells and recovery well RW-1 for free-phase hydrocarbon in
January and February of 1991. Free-phase hydrocarbon was found to be present in recov-
ery well RW-1 and monitor wells MW-6 and MW-4. Water Quality Control Commission
(WQCC) standards for benzene were exceeded at monitor wells MW-6, MW-10, MW-12,

and MW-13. WQCC standards for toluene, ethylbenzene, and xylenes were exceeded in
MW-6.

The free-phase product plume appears to be centered near recovery well RW-1. The dis-
solved-phase plume forms a northeast-southwest trending, elongate halo around the plume
of free-floating product. Phillips is continuing remediation of the dissolved- and free-phase
hydrocarbons by pumping ground water/product from recovery RW-1 to the Lee Gas Plant
waste-water treatment system. To aid this existing remediation process, Phillips has initiated
ground-water recovery operations at MW-7 and MW-§, (water and product is pumped to
the waste-water treatment system) and is recovering product from MW-4 (product is
pumped to the on-site slop oil tanks).

One additional monitor well is recommended to further delineate the extent of the dis-
solved-phase hydrocarbon plume. Recommendations also include implementation of monthly
water-level and product thickness measurements, and initiation of quarterly ground-water
sampling of selected wells. Additional recommendations may be made regarding the free-

phase product present at monitor well MW-6 after further information on the product thick-
ness has been obtained.
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2.0 Introduction

In April 1988 Geoscience Consultants, Ltd. (GCL) installed and sampled four monitor wells
at the Phillips Lee Gas Plant in southeastern New Mexico (GCL, 1988a). Four wells from
a previously existing monitoring system were plugged and abandoned using a cement/ben-
tonite slurry. The results of GCL’s initial investigation indicated that both free-phase and
dissolved-phase hydrocarbons were present in the saturated zone beneath the site. These
findings have led to additional investigations and the design and implementation of remedial
actions at the site. Listed here is a brief history of subsequent investigative and remediative
actions performed at the facility:

. September 1988: A limited soil-vapor survey identified two potential sources
of hydrocarbon contamination (both former evaporation ponds, GCL, 1988b).

. January 1990: lurisdiction of Phillips’ Lee Gas Plant was transferred from
NMEID to the New Mexico Oil Conservation Division (NMOCD).

. April 1990: GCL installed four monitor wells and one recovery well at the
site to define limits of the free-phase plume and to begin recovery of the
floating product (GCL, 1990d).

. August 1990: GCL installed four additional monitor wells to further define
the lateral extent of dissolved-phase hydrocarbons in the aquifer (GCL,
1990e).

The most recent activities at the plant were performed in January 1991 at the request of
the NMOCD. In a letter to Phillips (NMOCD, 1990), the NMOCD approved the revised
locations of two additional monitor wells to be installed near the southwest and leading
edge of the dissolved-phase plume, and the conversion of three existing monitor wells to
recovery wells. In addition, monitor wells MW-9, MW-10, MW-12, as well as the two addi-
tional wells, were to be sampled for BTEX and TPH. In February 1991, the NMOCD re-
quested that MW-6 be resampled because free-phase product was discovered in the well
during January’s sampling event.
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3.0 Methodology

Two monitoring wells (MW-13, and -14) were installed in January 1991 at locations ap-
proved by the NMOCD to delineate the downgradient edge of dissolved-phase hydro-
carbons in the ground water. Monitor well MW-13 is Jocated near the western edge of the
dissolved-phase plume (approximately 150 feet west of monitor well MW-10). The purpose
of this well was to define the western extent of the plume boundary. Monitor well MW-14
is located approximately 150 feet west of monitor well MW-12, near the southern boundary
of the dissolved-phase plume. The purpose of this well was to define the southern (down-
gradient) edge of the plume. All monitor well locations are shown on

plates 1 and 2. Estimated dissolved- and free-phase plume boundaries are shown on

plate 2.

Borehole drilling, monitor well installations, and completion procedures were performed in
the same manner as those of previous installations (GCL 1990e), with the exception of
monitor well MW-14. Prior to installation of the well screen and casing into the borehole,
several hairline fractures were identified in the screen. These defects introduced a potential
for well collapse had the damaged screen been installed. Therefore, new well screens were
obtained to complete the well. However, due to the remote location of the site, it was not
possible to quickly locate wire-wound PVC screen at any of the local distributors and .02-
inch factory slot screen was substituted.

The new monitor wells were developed with a submersible pump following the same proce-
dures used in previous investigations (GCL 1990e). Monitor wells MW-13 and MW-14
were developed until the parameters of pH, electric conductivity, and temperature were
stabilized and until a volume of water equal to that lost during drilling had been recovered.

The lithology of each of the new monitor well borings was logged on standard GCL litho-

logic forms and are presented in appendix A. The completion diagrams for these wells are
included as appendix B.

During the January investigation and during the second week of February, samples were
collected from monitor wells MW-9, MW-10, MW-12, MW-13, MW-14, and MW-6. These
samples were collected according to the same protocol used in previous investigations, fol-
lowing strict sampling and chain-of-custody procedures (GCL, 1988c). Analytical Tech-
nologies, Inc. of Tempe, Arizona, performed the laboratory analyses of these samples. Each
well was sampled for TPH, using Modified EPA Method 8015.

Product-thickness and depth-to-water measurements were made both immediately after
installation, and two weeks following installation of the monitor wells. Water level
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measurements were taken while RW-1 was not in operation, as well as when the pump was
operating, in an effort to obtain a more accurate understanding of the ground water surface
under static and dynamic conditions. Ground-water surface elevations and depth-to-product
measurements are presented in table 3-1. The data that were collected while the recovery
system was not in operation are also presented on plate 2 and show the water table under
static conditions. These data will be revised in the next report to demonstrate the influence
of the newly modified recovery system.

The new monitor wells were surveyed by John West Engineering Co. and the locations were
charted on the Lee Gas Plant’s northing and easting coordinate system.

In addition to the installation of monitor wells MW-13 and MW-14, three existing monitor
wells were converted to recovery wells. Submersible pumps were installed in monitor wells
MW-7 and MW-8 to supplement the existing recovery system operations. The ground water
recovered from each of these wells will be disposed of through the plant’s wastewater treat-
ment system (GCL, 1991f). Supplementing the recovery system further, a product recovery
pump (designed to pump only product) was installed in monitor well MW-4. Free-phase
product recovered from this well will be pumped to the on-site slop oil tanks.




Table 3-1

Well and Water Surface Elevation Data, January 22, 1991

Casing Depth to Depth to Water Surface

Location Elevation Water Product Elevation
MW-1 3979.25 96.60 NF 3882.65
MWwW-2 3980.50 98.73 NF 3881.77
MW.-3 3980.27 98.61 NF 3881.66
MWwW-4 3980.16 102.29 97.62 3881.61*
MW-5 3979.82 97.08 NF 3882.74
MW-6 3981.79 98.82 98.70 3883.06*
MW-7 3978.45 97.19 NF 3881.26
MW-8 3979.96 98.63 NF 3881.33
MW-9 3980.17 99.04 NF 3881.13
MW-10 3979.66 . 98.59 NF 3881.07
MW-11 3978.50 9753 NF 3880.97
MW-12 3978.82 99.02 NF 3880.80
MW-13 3980.52 99.82 NF 3880.70**
MW-14 3982.23 101.40 NF 3880.83**
RW-1 3980.87 99.82 NM NA

* Water surface elevation corrected for floating product using a specific gravity for the
product of approximately 0.8

All data are presented in feet

NF - None found

NM - Product present, but measurements were unobtainable
NA - Not available

** Water level data obtained 2/26/91 prior to development.
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4.0 Results

All existing monitor wells and the recovery well at the site were inspected for the presence
of free-phase hydrocarbon on January 22, 1991, and again on February 13, 1991. During
each of these visits, free-phase hydrocarbon was observed in monitor wells MW-4 and
MW-6 and in recovery well RW-1. Product had not accumulated in any of the other
monitor wells.

The free-phase hydrocarbon in monitor well MW-4 was measured in January and found to
be 5.06 feet thick. Product thickness could not be measured in February, because the pro-
duct pump that was installed in January blocked passage of the product measuring probe.

The product thickness in monitor well MW-6 was found to be 0.15 feet during January. At
this time, an attempt to obtain a sample of this product was aborted because there was not
an adequate volume of product that could be collected without diluting the sample with
ground water.

Inspection of recovery well RW-1 revealed that product was floating on the ground water in
the vicinity of that well during January and February. Product thickness measurements at
RW-1 were not quantifiable because recovery operations were removing the product during
pumping and because of differential accumulation rates during recovery.

Analytical results for ground-water samples collected in January and February are presented
in table 4-1. The laboratory reports are included as appendix C. Total petroleum hydro-
carbon (TPH) constituents were found to be less than 5 mg/l at all of the wells sampled by
GCL except MW-6, which yielded results of 170 mg/l.

The Water Quality Control Commission (WQCC) standard for benzene is 10 micrograms
per liter (ug/l). The concentration of benzene exceeded WQCC standards in ground-water
samples collected in January and February at wells MW-6, MW-10, MW-12, and MW-13;
the concentrations found were 72,000 pug/l, 980 pg/l, 120 pgfl, and 16 pg/l, respectively. The
WQCC standard for ethylbenzene is 750 pg/l and the WQCC standard for toluene is also
750 pgN. The WQCC standards for ethylbenzene and toluene were exceeded at MW-6.
The concentration of ethylbenzene and toluene found in the sample from MW-6 was 3,000
pg/l and 35,000 pg/l, respectively. The WQCC standard for total xylenes is 620 pg/l. The
WQCC standard for total xylenes was also exceeded at MW-6; the concentration of total

xylenes at MW-6 was 4,200 pg/l. The concentrations of BTEX and TPH constituents are
shown on plate 1 and in table 4-1.




Table 4-1

Analytical Results from January/February 1991 Sampling Event

WQCC
Analyte MW.9 MW-10 MW-12 MW-13 Standard
Benzene 6.5 980 120 16 10
Ethylbenzene 0.8 15 0.6 3.0 750
Toluene 4.7 16 38 19 750
Total xylenes 1.6 <5.0 0.6 5.1 620
TPH <5 mg/l <5 mg/l <5 mg/l <5 mg/l NA

Units for analysis are micrograms per liter (gg/l) unless otherwise stated.

ND - Not detected

TPH - Total petroleum hydrocarbons

NA - Not applicable




Table 4-1 (cont’d)

Analytical Results from January/February 1991 Sampling Event

WQCC
Analyte MWw-14 MW-6 Standard
Benzene <05 72000 10
Ethylbenzene <0.5 3000 750
Toluene <05 35000 750
Total xylenes <05 © 4200 620
TPH <5 mg/l 170 mg/l NA

Units for analysis are micrograms per liter (pg/l) unless otherwise stated.
ND - Not detected
TPH - Total petroleum hydrocarbons

NA - Not applicable
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RW-1 is pumping a mixture of ground water, dissolved- and free-phase hydrocarbons at an
approximate rate of 3.0 gallons per minute into the oil/water separator. The total volume
pumped from RW-1, as of February 26, 1991, is 1,296,393 gallons. The recovery pumps in
wells MW-7 and MW-8 are now in operation and are also pumping ground water and dis-
solved-phase hydrocarbons into the oilAvater separator at rates of approximately 2 to 3 gal-
lons per minute on an intermittent basis. As of February 26, 1991, the submersible pumps
in MW-7 and MW-8 have produced a total of 2,534 gallons and 31,010 gallons, respectively,
since February 11, when verbal permission to begin pumping was granted by the New
Mexico State Engineer’s office in Roswell. The free-phase product pump in monitor well
MW-4 has produced a total of 97 gallons of product.
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5.0 Conclusions

The lateral extent of free-phase hydrocarbons that are floating on ground water beneath the
site has been defined in the area beneath and around the south evaporation pond (plate 2).
A small amount of free-phase hydrocarbon has also been identified in one monitor well
(MW-6) south of the northern evaporation pond. At the present time, the only wells in
which the free-phase product has been found are MW-4, MW-6, and RW-1. However, in
1988, the original, aborted borehole for MW-1 contained observable free-phase product.
This aborted borehole was located approximately 15 to 20 feet south-southeast of MW-5
(plates 1 and 2). The current free-phase plume boundaries were estimated using product
thickness measurements taken during and approximately 2 weeks after the January work was
performed at the site. '

The results of the ground-water sampling program indicate that dissolved- and free-phase
hydrocarbons occur beneath the site. The free-phase product is centered around RW-1 and
the dissolved product forms a northeast-southwest trending, elongate halo around the free-
phase plume. Dissolved hydrocarbons were identified in the ground water at all of the
monitor wells at the site that were sampled. Of the wells sampled, hydrocarbon concentra-
tions that exceeded WQCC action levels were found at monitor wells MW-6, MW-10, MW-
12, and MW-13. All these wells, with the exception of MW-6, are directly downgradient or
crossgradient from the free-phase plume that is located beneath the southern evaporation
pond. MW-6 is downgradient of the northern evaporation pond. It is uncertain at this

time if the northern evaporation pond is the source of the hydrocarbon at monitor well
MW-6.

Analytical results from ground-water samples collected at monitor wells MW-9, MW-10,
MW-11, and MW-12 (installed in August 1990) and wells MW-13 and MW-14 (installed in
January 1991) have further delineated the lateral extent of the dissolved-phase hydrocarbon
plume present beneath the site (plate 2). Further work will be required to determine the

exact location of the free-phase plume boundary near the northern evaporation pond
(plate 2).

10
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6.0 Recommendations

Additional investigation is required to delineate the extent of dissolved-phase hydrocarbons

at the Phillips Lee Plant. The following tasks are recommended to complete the investiga-
tion:

. Continue recovery operations at RW-1, MW-7, MW-8, and MW-4.

. Measure the depth to ground water and the product thickness in all monitor
wells monthly, until remediation is completed, or until a subsequent plan is
implemented.

. Initiate quarterly sampling of selected monitor wells for BTEX and TPH.
The wells that will be sampled as part of the proposed monitoring plan will
be MW-11, MW-12, MW-13, and MW-14, to define the leading edge of the
plume.

. Submit quarterly reports to NMOCD presenting the results of the quarterly
sampling program. If BTEX constituent concentrations are not acceptable by
WQCC standards, GCL recommends the installation of two ground-water
monitor wells to locate the leading edge of the dissolved-phase plume. One,
MW-15, would be located 150 feet south and 100 feet east of monitor well
MW-13. The other well, MW-16, would be located 100 feet south and 100
feet west of monitor well MW-13.

. Reevaluate the sampling program after one year of quarterly sampling of the
monitoring system. If recovery system efficiency is satisfactory, then semi-

annual sampling should be implemented after NMOCD approval and authori-
zation.

. Prepare recovery system modifications if monthly water-level and product
thickness measurements and quarterly ground-water sampling show that the
current recovery system is not containing and recovering the plume.

The product found in MW-6 may require additional investigation. It is recommended that
MW-6 be monitored for changes in free-phase product thickness. Recommendations for
further action will be made in the first quarterly report.

11
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LITHOLOGIC LOG

LOCATION MAP:
: /. / . . . T // /I:’/ ’

«MW-13 e MW-12 *M¥W-1]

174 176 _SW /4 _SE /4 S_30 Y _17_R_35

LOCATION DESCRIPTION:

Page 1 of 3

SITE 1D: Phillips Lee
SITE COORDINATES (ft.):
N _S 2+ 82.62

GROUND ELEVATION (ft. MSL):
STATE: _NM
DRILLING METHOD:
DRILLING CONTR.:
DATE STARTED:
FIELD REP.:
COMMENTS:

LOCATION 10: _ MW-13

E_E 6+ 10.33

COUNTY: Lea
Water Rotary
larry felkins
1/22/91

K. Summers

DATE COMPLETED: _1/25/91

Dritling Time

Depth Visual % Lith Scale:

Sample Type
and Interval

Lithologic Description
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Clay/caliche, clay is grysh brn 5YR 3/2 to dk ylsh brn
10YR 4/2. Cche is dk ylsh orange 10YR 6/6. 60% clay,
30% cche, 10% silt to fn sand. Sands are mod well sorted,
sbang to sbrndd and uncons.

Caliche, mod ylsh brn 10YR 5/4 to grysh orange 10YR 7/4.
Cuttings are clay size to v crs sand sized. B80% cche,
20% silts to fn sands. Sands are sbrndd to ang and wetl
sorted. Cche is well consol.

Caliche, mod orange pink 5YR 8/4.
crs sand sized. 70% cche, 10% v fn to fn sands, 20%
silt. Majority of silt is concentrated in thin beds.
Sands are same as above. Cche is well consol.

Cuttings are silt to

Caliche, same as above.

Caliche, grysh orange 10YR 7/4.
crs sand size and highly ang.
sands.

Cuttings are silt to v
70% cche, 30% silt to fn
Sands are rndd to sbang, well sorted, semi consol.

Caliche, same as above.

Caliche/sandstone, grysh orange pink 5YR 7/2. (Cuttings
are silt to med pebble gravel sized. 60% sandstone
consisting of v fn to fn, rndd to sbang, well sorted, well
consol sands w/calcite matrix. 40% cche.

Caliche/sandstone, same as above.

Caliche/sandstone, thin sands near 40’ which are not as
well consolidated, otherwise, same as above.

Caliche/sandstone, grysh orange pink 5YR 7/2.
sands altg w/sandstones of same texture. Well sorted
sands 90%, cche 10%. Sands range from well consol to
uncons thin layers, are mod well consol, and well sorted.

VvV fn to fn

Same as above.

Same as above, w/very hard 6" bed at 53'.




LITHOLOGIC LOG Page _2_ of 3_
(Continued) tocation ID _MW-13
prilling Time | Sample Type
Depth visual % Lith Scale: and Interval Lithologic Description

50

55 55 Sands/sandstone, same as above w/sands in unconsolidated
form dominating.

60 60 Sands/sandstone, same as above.

62 Sand, light brn 5YR é/4. V fine to fine sands. 90% sands
well rndd to sbrndd, uncons end well sorted. Silt 10%.

65 65 Same as above.

70 70 Sand/sandstone, {t brn 5YR 6/4 to mod ylsh brn. Cutting
size is from v fn sand to v crs sand sized. 90% sand/
sandstone, 10% cche. Sands are v fn to fn, rounded to
sbrndd, uncons to well consol, well sorted.

75 75 Sand/sandstone, same as above but no cche and less
consol idation.

80 80 Sand, mod ylsh brn 10YR 5/4. Sands are v fine to fine,
well sorted, unconsolidated, rndd to sbang. 80% v fine,
104 fine, 10% silt.

85 Sand, same as above - some thin mod cons layers =6" thick.

85

90 Sand, same as above.
90
95 Sandstone, mod ylsh brn 10YR 5/4. Sands are v fine to
fine, well sorted mod to well consolidated, rndd to sbang.

95

96 Sand, mod ylsh brn 10YR 5/4. 90% v fn to fn sands, 10%
silt. Sands are well sorted, uncons, rndd to sbang.

100 100 Sand, mod ylsh brn 10YR 5/4. Sands are slightly darker at
depth. V fn to fn sands, well sorted, uncons, rndd to
sbang.

104 ISand/sandstones, mod ylsh brn 10YR 5/4. Same as above

105 with inter-bedded tayers of consol sands of the same
description.

110 110 Sand/sandstones, same as above.

115 115 Sand/sandstones, same as above.




LITHOLOGIC LOG Page 3 of 3

(Continued) Location 10 _MW-13

Drilling Time | Sample Type

Depth Visual % Lith Scale: and Interval Lithologic Description
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I LITHOLOGIC LOG
Page _1_of 3
' LOCATION MAP:
Y . SN SITE 1D: _Phillips Lee LOCATION 1Dz _ MW-14
. Y 5 2 SITE COORDINATES (ft.):
/ . MW-10 './ N _S 1+ 6257 E _E5 + 43.62
. . - GROUND ELEVATION (ft. MSL):
_TRUCK ROUTE . STATE: _NM COUNTY: _Lea
‘ : o DRYLLING METHOD: _Water Rotary
DRILLING CONTR.: _Larry Felkins
DATE STARTED: _1/24/91 DATE COMPLETED: _1/25/91
FIELD REP.: K, Summers
MM| H
« M¥W-13 o M¥X-12 eMW-11 COMMENTS
l 14 /6 _SW 1/6 SE 174 $.30_T 17 R3S
LOCATION DESCRIPTION:
I Dritling Time | Semple Type
Depth Visual X Lith Scale: and Interval Lithologic Description
ceic Cc‘;g 0-1.5 Coliche/fill, mod yish brn 10YR 5/4. Cuttings are clay
) sehiledicd size to v small pebble size. 80% cche, 20X clay. Cche is
well consol. Clay is uncons.
. 5 EERECES 1.5 Clay, grayish brn 5YR 3/2 to dk ylsh brn 10YR 4/2. 80%
I S clay, 20% caliche cobbles,
- 4 Caliche, v pale orange 10YR 8/2 to grysh orange 10YR 7/4.
Cuttings are clay size to v crs sand size. 10% clay, 90%
10 BEEEECc cche. Cche is well consol.
l 10 Caliche, same as above, but caliche 90%, silts to fine
sands 10X. Sands are sbang, mod sorted, snd included in
s EEEEICEE the caliche.
l 15 Caliche, same as above.
Y
HHH MM 18 Sand, grayish orange pink SYR 7/2. V fine to fine sands,
well sorted. B0% v fine sands, 20% fine sands. Sands
l 20 i}*"}—'"’i’*} are rounded to sbang and uncons.
20 Send, same as above.
l 25 HHH 25 Sand, same as above
2 7% 29 Sandstone, grayish orange pink SYR 7/2. Calcite cemented,
30 EPEPEIK v fine to fine grained, well sorted, rounded to sbrndd,
mod well consol.
l 35 PRI [ I | 35 Sandstone, same as above.
HH A H 37 sand, pate ylsh brn 10YR 6/2 to mod ylsh brn 10YR 5/4.
' —t— 90% v fine to fine sands, 10% silt. Sands are well
sorted, uncons, and rndd to sbang.
0 (HEHHHS .
Y I O 40 Sand, same as above.
s HEERIEHT
I —]— 45 Sand, same as above.
so [HHEIRRE




LITHOLOGIC LOG Page 2 of 3
{Continued) Location ID _MW-14
Drilling Time | Sample Type
Depth Visual % Lith Scale: and Interval Lithotogic Description
50 Hit 50 Sand, same as above.
55 ¥$+ H 55 Sand, same as above.
3|4 <

60 60 Silty sand, mod ylsh brn 10YR 5/4. Same as above
w/exception of color change.

65 RYRIRIES 65 Silty sand, same as above.

70 [ME[HE 70 Sand, same as above, but silt <10%.

? N 1% 74 Sandstone, Lt brn 5YR &/4 to mod ylsh brn 10YR S/4.
5()_( Cutting size from v fn sand to v crs sand. Sands arc well

75 14t3 consol, rndd to sbang and well sorted. 70% v fn sands,

— 30% fn sands.
— 75 Sand/sandstone, same as above w/thin interbedded loose
A sands.

so MEpHAR

- 80 sand, mod yish brn 10YR 5/4. V fine sands, uncons, well

ol il b sorted, rndd to sbang. 70% v fn sands, 30% fn sands.
85 L H Y 85 Sand, same as above.

Tarers .

o0 i 90 Sand, same as above.

95 it 100 Sand/sandstone, same as above w/thin beds of (oosely to
mod consol sandstones. Cuttings range from v fine to v
coarse sand size.

100 PI¥

105 XXX 105 Sand/sandstone, same as sbove.

110 XX 1Y 110 Sand/sandstone, same as above.

115 XX ¥ 115 Sand/sandstone, same as above.




LITHOLOGIC LOG
(Continued)

Page _3_ of

Location ID

3

My- 14

Depth

Vvisual X

Lith

prilling Time
Scale:

Sample Type
and Intervel

Lithologic Description

115

120

125

130

135

140

145

150

155

160

165

170

175

180

119

0
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Appendix B

Monitor Well Completion Diagrams
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Monitor Well MW-13 Completion Diagram

97.8'

A 4

Locking Cam Cap

—

Steel Casing With Pad Lock‘
/— Concrete Slab

~<—— Neat Cement Slurry With
5% Bentonite

Static Water Level

81.8’

Sch. 40 PVC Casing

85.3'

// /e 1/4" Bentonite Pellets

80.9°

------
.....
......

.....
------

Top Of Screen

Bottom 0f Screen

Total Depth Of Well

Total Depth Of Borehole
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Monitor Well MW-14 Completion Diagram

Locking Cam Cap

Steel Casing With Pad Lock

[
Concrete Slab
J‘— Neat Cement Slurry With
5% Bentonite
98.5° v Static Water Level
Sch. 40 PVC Casing
B81.1'
B84.2' , /] 7/ /|- 1/4" Bentonite Pellets
91.6" Top Of Screen
~s— 12/20 Silica Sand
111.6 Bottom Of Screen
116.7° Total Depth Of Well
118.2° .
O9%4.°00° 0 900
00 B0A00 =~ Slough
1.0 L PERIRA £

Total Depth Of Borehole
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Appendix C

Laboratory Reports




). \!: AnalyticalTechnologies,Inc. 21135 a8t stieet Suite 107 Tempe, Az 85282 (602) 438-1530

ATI I.D. 101791

February 1, 1991

Geoscience Consultants, Ltd.
500 Copper, NW

Suite 200

Albuquerque, NM 87102

Project Name/Number: Phillips COC #2644

Attention: Sample Manager

Oon 01/24/91, Analytical Technologies, Inc. received a request to
analyze aqueous sample(s). The sample(s) were analyzed with EPA
methodology or equivalent methods. The results of these analyses

and the quality control data, which follow each set of analyses,
are enclosed.

Using Method 8015 Modified, Client ID 9101231040 MW12 had approx.
3.5 mg/1 hydrocarbons quantitated as kerosene (C8-Cl6); heavier
hydrocarbons were also present (C20-C32). Client ID 9101231420
MW10 had approx. 4.4 mg/l hydrocarbons quantitated as gasoline;
however, the pattern is unusual. There are peaks at C5-C8 that
match a gasoline pattern and peaks at C8-C16 which appear to match
closer to a kerosene pattern. In addition, there were heavier
hydrocarbons at C20-C32, which could not be quantitated.

If you have any questions or comments, please do not hesitate to
contact us at (602)438-1530.

Qb Menphicnr 7 i ol

Jane Humphress Foote Robert V. Woods
Project Manager Laboratory Manager
RVW:clf

Enclosure

Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141




),\g Analytical Technologies, Inc.

CLIENT : GEOSCIENCE CONSULTANTS DATE RECEIVED : 01/24/91
PROJECT # : C.0.C. 2644
PROJECT NAME : PHILLIPS REPORT DATE : 01/31/91

ATI I.D. : 101791

— - - - —— —— ——— e bmr Ve e e S W e St b W SR G S - e A G e e S Y e R W e TS e T - T G . - G S Wi G S R T S W Ses

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED
01 9101231040 MW12 AQUEOUS 01/23/91
02 9101231300 MW9 AQUEOUS : 01/23/91
03 9101231420 MW10 AQUEOUS 01/23/9%1
04 TRIP BLANK AQUEOUS 01/23/91

----- TOTALS =-==w=-
MATRIX # SAMPLES
AQUEOUS 4

e G G- - - - - ————— -t e - G —

The sample§ from this project will be disposed of in thirty (30) days from the
date of this report. If an extended storage period is required, please contact
our sample control department before the scheduled disposal date.




),\‘ Analytical Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10179101

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 2644

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9101231040 MW12

SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

01/23/91
01/24/91
01/25/91
01/27/91
MG/L

e G W - G . . S GN G D Sa S G S i G e S G G S G e S R e S G M G S G G G G R e e S e G W W e e G ER EE fme e G b W S = g GU G -

- - S T - S W WS T GA M YR T S S W YER W TR T W S R G EE S WE W G G S S We D R G e G W v S e e W S G e G - . e W S T G WS . G S G W WD S RS -

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

107




),\). AnalyticolTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10173102

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD B8015)

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 2644

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9101231300 MWS

SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

s o9 s es ee oo

01/23/91
01/24/91
01/25/91
01/27/91
MG/L

—— e e S G A e T e M G S T e W G G - - M G G e e e G G G G T A G S G . S e G G G - e T W S G R S G S S S G S S G e R G G W e - —

—— e - - e — — - — T e ——— G G S G S G VIR S e G S S - e S G T G G G G e G G T G S G G - S S e G S GE G S G G -

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

94




),\| AnclyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10179103
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

GEOSCIENCE CONSULTANTS DATE SAMPLED : 01/23/91

CLIENT :

PROJECT # : C.0.C. 2644 DATE RECEIVED : 01/24/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : 01/25/91

CLIENT I.D. ¢ 9101231420 MW10 DATE ANALYZED : 01/27/91

SAMPLE MATRIX : AQUEOUS - UNITS : MG/L
DILUTION FACTOR : 1

COMPOQOUNDS RESULTS

FUEL HYDROCARBONS <5

HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING ' -

SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%) 98




),\| Analytical Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS
REAGENT BLANK

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

ATI I.D.

CLIENT ¢ GEOSCIENCE CONSULTANTS DATE EXTRACTED
PROJECT # : C.0.C. 2644 DATE ANALYZED
PROJECT NAME : PHILLIPS UNITS
CLIENT I.D. ¢t REAGENT BLANK DILUTION FACTOR
COMPOUNDS RESULTS
FUEL HYDROCARBONS <5
HYDROCARBON RANGE -
HYDROCARBONS QUANTITATED USING ' -

SURROGATE PERCENT RECOVERIES
DI-N-OCTYL-PHTHALATE (%) 101

101791
01/25/91
01/27/91
MG/L

N/A




),\A Analytical Technologies, Inc.

QUALITY CONTROL DATA

ATI I.D. : 101791
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)
CLIENT ¢t GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 2644 DATE ANALYZED : 01/27/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX : AQUEOUS
REF I.D. : 10199936 UNITS : MG/L
DUP. DUP.
SAMPLE CONC. SPIKED & SPIKED %
COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
FUEL HYDROCARBONS <5 5.2 6.7 129 6.0 115 11
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample -~ Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample




),\A AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10179101
TEST : BTEX (8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 01/23/91

PROJECT # : C.0.C. 2644 DATE RECEIVED : 01/24/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9101231040 MW12 DATE ANALYZED :+ 01/25/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 120

TOLUENE 3.8

ETHYLBENZENE 0.6

TOTAL XYLENES 0.6

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 100




),\A Anaclytical Technologies, Inc.
GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10179102
TEST : BTEX (8020)

CLIENT ¢ GEOSCIENCE CONSULTANTS DATE SAMPLED : 01/23/91

PROJECT # : C.0.C. 2644 DATE RECEIVED : 01/24/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9101231300 MW9 DATE ANALYZED : 01/26/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 6.5

TOLUENE _ 4,7

ETHYLBENZENE 0.8

TOTAL XYLENES 1.6

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 97




),\‘ AnalyticalTechnologies, Inc.
GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10179103
TEST : BTEX (8020)

CLIENT ¢+ GEOSCIENCE CONSULTANTS DATE SAMPLED : 01/23/91
PROJECT # : C.0.C. 2644 DATE RECEIVED ¢ 01/24/91
PROJECT NAME : PHILLIPS ' DATE EXTRACTED : N/A
CLIENT I1.D. : 9101231420 MW10 DATE ANALYZED : 01/26/91
SAMPLE MATRIX : AQUEOUS UNITS : UG/L

- DILUTION FACTOR : 10
COMPOUNDS RESULTS
BENZENE ‘ 980
TOLUENE 16
ETHYLBENZENE 15
TOTAL XYLENES <5.0

SURROGATE PERCENT RECQOVERIES

BROMOFLUOROBENZENE (%) ' 105




),\A Analyticol Technologies, Inc.
GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10179104
TEST : BTEX (8020)

CLIENT ¢+ GEOSCIENCE CONSULTANTS DATE SAMPLED : 01/23/91

PROJECT # : C.0.C. 2644 DATE RECEIVED s+ 01/24/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I1.D. : TRIP BLANK DATE ANALYZED : 01/25/91

SAMPLE MATRIX : AQUEOUS _ UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <0.5

TOLUENE <0.5

ETHYLBENZENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 109




).\A AnclyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : BTEX (8020)

ATI I.D. : 101791
CLIENT : GEOSCIENCE CONSULTANTS DATE EXTRACTED : 01/25/91
PROJECT # : C.0.C. 2644 DATE ANALYZED : 01/25/91
PROJECT NAME : PHILLIPS UNITS : UG/L
CLIENT I.D. ¢+ REAGENT BLANK DILUTION FACTOR : N/A
COMPOUNDS RESULTS

BENZENE <0.5

TOLUENE <0.5

ETBYLBENZENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%) ' » 97




),\g AnalyticolTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK
TEST : BTEX (8020)

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

101791
01/26/91
01/26/91
UG/L
N/A

-—— e e e S . I TS W U I S R G GEr SR G G A G G - S R G G G G CE G R G S G G G T e G5 T G G S S S G G S S WY TR e Gm e

- — - —— - - e W D G D G G D G S G I T W ST MU G AR ST G SR G R e G G G R G G S e T e G - e G SN G EE T G AR G G G Gme MR R S S e W S G e e -

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 2644

PROJECT NAME : PHILLIPS

CLIENT I.D. ¢ REAGENT BLANK
COMPOUNDS

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%)

99




),\A Anclytical Technologies, Inc.

QUALITY CONTROL DATA

ATI I.D. ¢ 101791
TEST : BTEX (8020)
CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 2644 DATE ANALYZED : 01/26/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX : AQUEOUS
REF I1.D. ¢ 10180903 UNITS : UG/L
DUP. DUP.
SAMPLE CONC. SPIKED % SPIKED &
COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
BENZENE 0.8 10 11 102 11 102 0
TOLUENE <0.5 10 9.6 86 9.9 99 3
ETHYLBENZENE <0.5 10 8.5 85 8.7 87 2
XYLENES <0.5 30 25 83 26 87 4
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample
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!!: AnalyticalTechnologies,Inc. 21135 asthstreet sutte 107 Tempe, A2 85282 (602) 438-1530

ATI I.D. 101858

February 6, 1991

Geoscience Consultants, Ltd.
500 Copper, NW

Suite 200

Albuquerque, NM 87102

Project Name/Number: Phillips Lee

Attention: Sample Manager

On 01/29/91, Analytical Technologies, Inc. received a request to
analyze aqueous sample(s). The sample(s) were analyzed with EPA
methodology or equivalent methods. The results of these analyses

and the quality control data, which follow each set of analyses,
are enclosed.

1f you have any questions or comments, please do not hesitate to
contact us at (602)438-1530.

Q. Mhplcsn FTC by

Jane Humphress Foote Robert V. Woods
Project Manager Laboratory Manager
RVW:clf

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego, CA 92121 (619) 458-9141
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),\A Analyticol Technologies, Inc.

CLIENT : GEOSCIENCE CONSULTANTS DATE RECEIVED : 01/29/91
PROJECT # : (NONE)
PROJECT NAME : PHILLIPS LEE REPORT DATE : 02/05/91
ATI I.D. : 101858
ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED
01 9101271330 MW-13 AQUEOUS 01/27/91
02 9101271600 MW-14 AQUEOUS 01/27/91
----- TOTALS -----
MATRIX # SAMPLES
AQUEOUS 2

The samples from this project will be disposed of in thirty (30) days from th
date of this report. If an extended storage period is required, please contact

our sample control department before the scheduled disposal date.
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),\g AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10185801

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # (NONE)
PROJECT NAME PHILLIPS LEE

CLIENT I.D.
SAMPLE MATRIX

9101271330 MW-13
AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

"DILUTION FACTOR

01/27/91
01/29/91
01/29/91
02/03/91
MG/L

- S - — .- e G e G SR W G . e G - G S S e S W W e G G S G s e S M G G G - - — e - f—— o ——

FUEL HYDROCARBONS

HYDROCARBON RANGE :

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

93
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),\g AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY

- RESULTS

ATI I.D. : 10185802

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # ¢ (NONE)

PROJECT NAME : PHILLIPS LEE

CLIENT I.D. ¢t 9101271600 Mw-14
SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

01/27/91
01/29/91
01/28/91
02/03/91
MG/L

. W S - e S TR - G G e S G G e e B S S e e G S G G G e e e (T R S e S G W e S . — . G S G b S ——

e e - - e S - G e St G e e s D L e = A G e Yt S e G g S L G G i e e D Y G G G T e SR G M D e D S G G T G G G T e D e

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

89
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),\| AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

ATI I.D.
CLIENT GEOSCIENCE CONSULTANTS DATE EXTRACTED
PROJECT # (NONE) DATE ANALYZED

PROJECT NAME : PHILLIPS LEE
CLIENT I.D. : REAGENT BLANK

UNITS
DILUTION FACTOR

o0 00 o0 99 9

101858
01/29/91
02/03/91
MG/L

- e = e Sem G e - G- S e W R S S S M S N G T M W G W M G G Gee Ghe S dep e G e e e T R e SR GEe G G e G e e S G G e G S e T G G G e S =

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

104
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),\l Analytical Technologies, Inc.

QUALITY CONTROL DATA

ATI I.D. : 101858
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)
CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : (NONE) DATE ANALYZED : 02/02/91
PROJECT NAME : PHILLIPS LEE SAMPLE MATRIX : AQUEOUS
REF I.D. : 10299902 UNITS ¢ MG/L
DUP. DUP.
SAMPLE CONC. SPIKED % SPIKED %
COMPOUNDS - RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
FUEL HYDROCARBONS <0.5 4.9 6.1 124 5.3 108 14
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample
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)‘ !\, AnalyticalTechnologies,Inc.  21135.48in steet suite 107 Tempe. A7 85282 (602) 438-1530

ATI I.D. 102674

February 21, 1991

Geoscience Consultants, Ltd.
500 Copper, NW
Suite 200

Albuguerque, NM 87102

Project Name/Number: Phillips COC 2646

Attention: Sample Manager

On 02/15/91, Analytical Technologies, Inc. received a request to
analyze aqueous sample(s). The sample(s) were analyzed with EPA
methodology or equivalent methods. The results of these analyses

and the quality control data, which follow each set of analyses,
are enclosed.

If you have any questions or comments, please do not hesitate to
contact us at (602)438-1530.

%ﬁ /ju 5’W/MM Lﬂx /. Uml

Jane Humphress Foote Robert V. Woods
Project Manager Laboratory Manager

RVW:clf
Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego. CA 92121 (619) 458-9141




25\ AnalyticolTechnologies, Inc. .
I CLIENT : GEOSCIENCE CONSULTANTS DATE RECEIVED : 02/15/91
PROJECT # ¢ C.0.C. 2646
PROJECT NAME : PHILLIPS REPORT DATE ¢ 02/20/91
l ATI I.D. : 102674
l ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED
01 9102131015 MW13 AQUEOUS 02/13/91
l 02 9102131210 MW14 AQUEOUS 02/13/91
l ----- TOTALS —-—-=
MATRIX # SAMPLES
l AQUEOUS 2
l ATI STANDARD DISPOSAL PRACTICE
| T T T T T
: The samples from this project will be disposed of in thirty (30) days from the
I date of this report. If an extended storage period is required, please contact
‘ our sample control department before the scheduled disposal date.




).\A AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

TEST : BTEX (8020)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # ¢t C.0.C. 2646

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9102131015 MW13
SAMPLE MATRIX : AQUEOUS

ATI 1I.D. : 10267401

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

02/13/91
02/15/91
N/A
02/15/91
UG/L

. e . — - G . - M G T ST G e G e S g e s S A S e T S A e S e S B S S S e v Y A S e S e e e e A G e e G G G -

—— - ——— g ————— —— Y T T — e . - — - e —  — — - - T G - — - — - - - G e S D . . e G G G G -

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%)

85




c)";kg Analytical Technologies, Inc.
GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10267402
TEST : BTEX (8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED

: 02/13/91
PROJECT # : C.0.C. 2646 DATE RECEIVED : 02/15/91
PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A
CLIENT I.D. : 9102131210 Mwl4 DATE ANALYZED : 02/16/91
SAMPLE MATRIX : AQUEOUS UNITS : UG/L

DILUTION FACTOR : 1
COMPOUNDS RESULTS
BENZENE <0.5
TOLUENE <0.5
ETHYLBENZENE <0.5
TOTAL XYLENES <0.5
SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 83




).\A Analyticul Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK
TEST : BTEX (8020)

ATI I.D. : 102674
CLIENT : GEOSCIENCE CONSULTANTS DATE EXTRACTED : 02/15/91
PROJECT # : C.0.C. 2646 DATE ANALYZED : 02/15/91
PROJECT NAME : PHILLIPS UNITS : UG/L
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR : N/A
COMPOUNDS RESULTS

BENZENE <0.5

TOLUENE <0.5

ETHYLBENZENE <0.5

TOTAL XYLENES <0.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE. (%) 93




),\! Analyticol Technologies, Inc.

QUALITY CONTROL DATA

ATI I.D. s 102674
TEST : BTEX (8020)
CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 2646 DATE ANALYZED : 02/18/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX : AQUEOUS
REF I.D. : 10268408 UNITS : UG/L
DUP. DUP.
SAMPLE CONC. SPIKED % SPIKED §
COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
BENZENE <0.5 10 9.8 98 9.8 98 0
TOLUENE <0.5 10 10 100 9.8 98 2
ETHYLBENZENE <0.5 10 9.6 96 9.5 95 1
XYLENES : <0.5 30 28 93 27 90 3
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100

Spike Concentration

RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result

Average of Spiked Sample
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) A \!, AnalyticalTechnologies,Inc. 21135 48t stieet suite 107 Tempe, AZ 85282 (602) 4381530

ATI I.D. 102673

February 21, 1991

Geoscience Consultants, Ltd.
500 Copper, NW

Suite 200

Albugquerque, NM 87102

Project Name/Number: Phillips COC 2647

Attention: Sample Manager

on 02/15/91, Analytical Technologies, Inc. received a request to
analyze aqueous sample(s). The sample(s) were analyzed with EPA
methodology or equivalent methods. The results of these analyses

and the quality control data, which follow each set of analyses,
are enclosed.

If you have any questions or comments, please do not hesitate to
contact us at (602)438-1530.

Quve, Mgt i ﬂr v bk,

Jane Humphress Foote Robert V. Woods
Project Manager Laboratory Manager
RVW:clf

Enclosure

Corporate Offices: 5550 Morehouse Drive San Diego, CA 92121 (619) 458-9141




),\A Analyticol Technologies, Inc.

CLIENT : GEOSCIENCE CONSULTANTS DATE RECEIVED : 02/15/91
PROJECT # : C.0.C 2647
PROJECT NAME : PHILLIPS REPORT DATE :+ 02/20/91
ATI I.D. : 102673
ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED
01 9102130830 MWé6 AQUEQUS 02/13/91
02 9102131230 DWW AQUEOUS 02/13/91
----- TOTALS -==--
MATRIX # SAMPLES
AQUEOUS 2

e e - - - - —— — . - — - —— -

The samples from this project will be disposed of in thirty (30) days from the
date of this report. If an extended storage period is required, please contact
our sample control department before the scheduled disposal date.




),\A Analytical Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS.

ATI I.D. : 10267301

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD B8015)

CLIENT t GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 2647

PROJECT NAME : PHILLIPS

CLIENT I.D. ¢t 8102130830 MW6

SAMPLE MATRIX AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

02/13/91
02/15/91
02/15/91
02/17/91
MG/L

—— e - - S S G L G G MR G e Y S G T G e G e S S G G g S - g S e G T G S G S G e S S S G G G G MR - G i S et e -

- — - — o — A S e - - G > G e e . S S D e G P TR G e - - . T - - G S A S G G G G .-

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

GASOLINE

89




L]

),\é Analyticol Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

102673
02/15/91
02/16/91
MG/L
N/A

CLIENT ¢+ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 2647

PROJECT NAME : PHILLIPS

CLIENT I.D. ¢+ REAGENT BLANK
COMPOUNDS

. G T W N GRS G G D G e G G G e e G S e G G e G G S G G W G G G S G S G G A G S W SR G W WD G G -

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

SURROGATE PERCENT RECOVERIES
DI-N-OCTYL-PHTHALATE (%)

98




),\A AnalyticalTechnologies, Inc.

QUALITY CONTROL DATA

ATI I.D. ¢ 102673
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)
CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 2647 DATE ANALYZED : 02/16/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX : AQUEQUS
REF I.D. : 10299926 UNITS : MG/L
DUP. DUP.
SAMPLE CONC. SPIRKED %  SPIKED %
COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
FUEL HYDROCARBONS <5 16 21 131 21 131 0
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample




),\! Analytical Technologies, Inc.
GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10267301
TEST : BTEX (8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED

: 02/13/91
PROJECT # : C.0.C 2647 DATE RECEIVED : 02/15/91
PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A
CLIENT I.D. ¢+ 9102130830 MW6 DATE ANALYZED : 02/15/91
SAMPLE MATRIX : AQUEOUS UNITS : UG/L

DILUTION FACTOR : 1000
COMPOUNDS RESULTS -
BENZENE 72000
TOLUENE 35000
ETHYLBENZENE 3000
TOTAL XYLENES 4200

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 89




).\A Anolytical Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK
TEST : BTEX (8020)

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

102673
02/15/91
02/15/91
UG/L

o = e —— G- - G T S G G S S G G e W e G e e G G T e G e = - G G ST - S e e e Ga S G G S G fem G W S -t e S -

S - — - — - — = G - — G e G G S R G e S G T D G R G G e GL e Cn e A G e S CE @ G e SR T G G A e e G G R R G GRS W G G G -

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 2647

PROJECT NAME : PHILLIPS

CLIENT I.D. ¢+ REAGENT BLANK
COMPOUNDS

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%)

93




),\| AnalyticalTechnologies, Inc.

QUALITY CONTROL DATA

TEST : BTEX (8020)

CLIENT
PROJECT #
PROJECT NAME
REF I.D.

102673

02/18/91
AQUEOUS
UG/L

ve so se

ATI I.D.
¢+ GEOSCIENCE CONSULTANTS
: C.0.C 2647 DATE ANALYZED
¢+ PHILLIPS SAMPLE MATRIX
: 10268408 UNITS
DUP.

BENZENE
TOLUENE
ETHYLBENZENE
XYLENES

% Recovery =

SAMPLE CONC. SPIKED & SPIKED &
RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD

e e G e D S W i G G G S G G G S G . e G G G G e G G S Ge G G R S G e - G G Y Gbr W T G TR GG D WD G W S S W G G W Gm W G e

<0.5 10 9.8 98
<0.5 10 10 100
<0.5 10 9.6 96
<0.5 30 28 93

(Spike Sample Result - Sample Result)

Spike Concentration

RPD (Relative % Difference) = (Spiked.Sample - Duplicate Spike)

Result Sample Result

Average of Spiked Sample
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NORTH EVAPORATION POND
(ABANDONED)

MW-8
B 72,000 (ND)
T 3,000 (ND)
E 35,000 (ND)
< X 4,200 (ND)
2 TPH 170 (7.20)
Z 8 8. 8 8 S ; 8 8 8 .
a ¥ g X & b 5 <+ &
= X w t w " " o
—_—— % \ /—-r *— —FENCE
N 00 | L s TN TN RN s
Ca 5
: | : . ) : : : : :  ABORTED B (ND) :
A e BOREHOLE - - - .| - TONDY i e
. ) . ) . . . + N ) . . . (ND) L oMW1 -
R A .* T Bl E (98) B (2.4)
¥ - X (43) T (.38)
g : TPH (13.99) E (ND).
................................................................... SWMER’L“ND’
POND TPH (8:50)
(CLOSED) .
MW(—-B:- ) MW(-:—S)
‘ . B (18,000 B (ND
..... T WL L R 1 (n100) T8 L
ws-1 Ws-2 E (830) E (ND)
B (9.7) : :
X (290) X (ND)
; 82; : . , ‘ _ TPH (1209.50) TPH (8.72)
X (1.2) | : : MW-9 ——=s :  RW-1—=—@ | o : : MW—2 . .
....... TPgl()ZB)Bes(BO) — B. (2,600) ——— . T B (L8)
T 0.8 (1.2) T T (580) : I — T (ND) ' :
E:4.7 (.88) E (320) —_— E (ND)
X.1.8 (1.7) . X (190) . . X (ND)
TPH < 5 (1.23 * TPH (160.24 :
SR N SN B/ TR L TPH.(5.05) -
.'Mw-m( 00)
’ "B 980 (1,300 :
. : MW-7 MW—4
) TRUCK_ROUTE . . .
. RUCK RO iy ((23 ) . B (6,100) . B (NA)
......... T(s'goo)T(NA)
X 2008 E (360) E (NA) LEGEND
TPH (4_40.20) TPH (NA) ° MONITOR WELL
o MW-13 o NW-12 sMW-11 @  RECOVERY WELL
B <05 B 16 B 120 (.88) B (1.0) ®  PRODUCT RECOVERY WELL
T < 0.5 T 3.0 T 0.6 (.81) T (2.8) O  PROPOSED MONITOR WELL
E <05 E 19 E 3.8 (.51) E (1.6) A LOCATION OF ORIGINAL MW—1 BOREHOLE
X <05 X 5.1 X 0.8 (2.9) X (6.4) WHERE FLOATING PRODUCT WAS FOUND
TPH < 5 MW-18 TPH < 6§ TPH < 5 (.61) TPH (.69) () ANALYTICAL RESULTS FROM APRIL AND OCTOBER
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1.0 Executive Summary

On June 26, and 27, 1991, Geoscience Consultants, Ltd. (GCL) continued a subsurface in-
vestigation for Phillips 66 Natural Gas Company (Phillips) at the Lee Gas Plant, Buckeye,
New Mexico. The subsurface investigation was initiated in 1988 with the closure of four
RCRA monitor wells and the installation of four investigatory monitor wells. To date,
eleven ground-water monitor wells, four ground-water recovery wells, and one product
recovery well have been installed at the Lee Plant.

GCL inspected all the monitor wells and recovery wells for free-phase hydrocarbon in June
1991. Free-phase hydrocarbons were found to be present in recovery well RW-1 and
monitor wells MW-6 and MW-4. All of the existing ground-water monitor wells, recovery
wells, and two water supply wells that did not contain free-phase hydrocarbons were
sampled for petroleum constituents.

Water Quality Control Commission (WQCC) standards for benzene were exceeded at
monitor wells MW-3, MW-5, MW-7, MW-8, MW-9, and MW-10, and water-supply well WS-
2. The WQCC standard for toluene was exceeded in MW-7 and MW-8.

The free-phase product plume, associated with the southern evaporation pond, appears to
be centered near recovery well RW-1. The dissolved-phase plume forms a
northeast-southwest trending, elongate halo around the plume of free-floating product.
Phillips is continuing the remediation of the dissolved- and free-phase hydrocarbons that was
initiated during April, 1990. This interim remedial action consists of pumping ground water
and/or product from recovery well RW-1, and pumping ground water from MW-7, MW-§,
and MW-10 to the Lee Gas Plant waste-water treatment system. Additionally, Phillips is
recovering product from MW-4, that is then pumped to the on-site slop oil tanks.

Free-phase hydrocarbons are present at MW-6 north of the Lee Plant. The source of these
hydrocarbons is probably the closed north evaporation pond (inlet receiver pit.)

Phillips will install and sample six additional ground-water monitoring wells. The proposed
monitor well locations are placed so that Phillips can characterize the ground-water directly
up-gradient and down-gradient of the inlet receiver pit, the ground water that is entering
the plant from the north and the ground water that is leaving the plant from the south.

Following evaluation of the analytical results from sampling the ground water from the
proposed monitor wells and the wells scheduled for quarterly sampling, Phillips will submit a
final remedial strategy plan. This report is scheduled for submission in January of 1992.
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2.0 Introduction

Since early 1988 Geoscience Consultants, Ltd. (GCL) has been involved in a subsurface
investigation at the Phillips Lee Gas Plant in southeastern New Mexico (GCL, 1988a). The
results of GCL'’s initial investigation indicated that both free-phase and dissolved-phase
hydrocarbons were present in the saturated zone beneath the site. Fourteen ground-water
monitor wells and one recovery well have been installed at the site. Three of the fourteen
monitor wells have been converted to recovery wells. Listed here is a brief history of the
investigative and remediative actions performed at the facility:

. April 1988: GCL installed four monitor wells and abandoned four existing
monitor wells from a previously existing RCRA monitoring program. (GCL,
1988a)

. September 1988: A limited soil-vapor survey identified two potential sources
of hydrocarbon contamination (both former evaporation ponds, GCL, 1988b).

. January 1990: Jurisdiction of Phillips’ Lee Gas Plant was transferred from
NMEID to the New Mexico Oil Conservation Division.

. April 1990: GCL installed four monitor wells and one recovery well at the
site to define limits of the free-phase plume and to begin recovery of the
floating product (GCL, 1990a).

o August 1990: GCL installed four additional monitor wells to further define

the lateral extent of dissolved-phase hydrocarbons in the aquifer (GCL,
1990b).

o January 1991: GCL installed two additional monitor wells to delineate the
leading edge of the dissolved-phase plume. Two existing monitor wells were
converted to recovery wells (GCL,1991)

. May 1991: Phillips converted monitor well MW-10 to a recovery well per
NMOCDs’ April 2, 1991 request (NMOCD, 1991).

In June 1991 GCL conducted a contemporaneous ground-water sampling event. Prior
sampling events were limited to collecting samples from just those wells installed in the
current phase of work along with selected wells from previous phases to correlate analytical
results. The ground-water recovery wells were turned off for a period of approximately two
weeks before sampling to allow the aquifer to equilibrate. Two of the recovery wells (RW-

2
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1 and MW-4), and one of the monitor wells (MW-6) were not sampled due to the presence
of free-phase hydrocarbons. The June 26, 1991 ground-water sampling fulfills NMOCD’s
request for

. Quarterly sampling of the ground-water from monitor wells MW-9, MW-11,
MW-12, MW-13, MW-14

e  Semi-annual sampling of the ground-water from water supply wells WS-1 and
WS-2 '

. The first annual sampling of recovery wells that do not contain free-phase
hydrocarbon.
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3.0 Methodology

During June, 1991, a comprehensive sampling plan was implemented at the Lee Gas Plant.
This implementation included collecting depth to ground-water measurements and ground-
water samples from the existing recovery/monitor well network (MW-1 through MW-14) and
water supply wells WS-1 and WS-2 at the site, but excluded wells that contain free-phase
product (MW-4, MW-6, and RW-1). John West Engineering Company of Hobbs, New
Mexico surveyed the top-of-casing elevations at the water supply wells. During the
conversion of monitor wells MW-7, MW-8, and MW-10 to recovery wells the casings were
modified, so these wells were resurveyed.

All monitor, recovery, and water-supply well locations are shown on plate 1. Recovery
operations were halted approximately two weeks before sample collection to allow
conditions in the aquifer to stabilize. Depth-to-product and depth-to-water measurements
were taken before, during, and after the sampling event.

Samples were obtained from the wells according to standard GCL protocol, following strict
chain-of-custody procedures. Four-inch and larger diameter wells were purged using a
submersible pump, while two-inch wells were purged using a one-and-six-tenths(1.6)-inch
teflon bailer. All samples were collected with dedicated, disposable one-and-six-tenths(1.6)-
inch teflon bailers. A new bailer was used at each new location and the one used at the
previous location discarded.

GCL shipped the ground-water samples to Analytical Technologies Inc. (ATI) of Phoenix,
Arizona for analysis. Benzene, toluene, ethylbenzene, total xylene (BTEX) concentrations
were measured using EPA method 602, and total petroleum hydrocarbons (TPH), using
EPA method modified 8015.
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4.0 Results

Depth to ground-water/product measurements were collected at all of the monitor, recovery
and water-supply well locations on June 26, 1991. Where free-phase hydrocarbons were
found, the elevation of the potentiometric surface was estimated by multiplying the thickness
of the product by it’s density (approximately .8 the density of water) and adding this result
to the water surface elevation. Water surface elevations, depth to water measurements, and
depth to product measurements are presented in table 4-1.

All existing monitor wells and recovery wells at the site were inspected during the June
sampling event to determine whether free-phase hydrocarbons were present. Free-phase
hydrocarbons were observed in monitor wells MW-4 and MW-6, and in recovery well
RW-1. Product had not accumulated in any of the other monitor wells.

Three and one-tenth (3.1) feet of free-phase hydrocarbons were measured in monitor well
MW-4. This measurement was obtained after the product pump was removed and the
aquifer allowed to equilibrate. The product thickness in monitor well MW-6 was found to
be 0.41 feet during June. This represents an increase in thickness of .29 feet compared to
.12 feet in January, 1991. Measurement of the product thickness in recovery well RW-1
under static conditions indicated that 3.4 feet of floating product was present in June.

Analytical results for ground-water samples collected in June are presented in table 4-2.
The laboratory reports are included in appendix A.

Total petroleum hydrocarbons (TPH) constituents were found in all wells sampled. TPH
concentrations ranged from a low of 64 ppb at WS-1 to a high of 31,000 ppb at monitor
well MW-5. Due to GCL’s request for a lower detection limit for TPH analyses than was
previously delivered by ATI, the TPH results represent only the hydrocarbon range of
C10-C36. These data are still useful in determining the possible contribution of heavier
hydrocarbons common in crude oil. Attached as appendix B is ATI’s response to GCL’s
inquiries about the analyses.




Table 4-1

Well and Water Surface Elevation Data, June 26, 1991

Depth to Depth to
Casing Water Product Water Surface
Location Elevation Datum is TOC Datum is TOC Elevation
MW-1 3979.25 97.02 N 3882.23
MW-2 3980.50 99.17 N 3881.33
MW-3 3980.27 99.04 N 3881.23
MWwW-4 3980.16 101.51 98.38 3881.15*
MW-5 3979.82 97.54 N 3882.28
MW-6 3981.79 99.49 99.08 3882.63*
MW-7 3979.72 98.98 N 3880.74
MW-8 3981.31 100.52 N 3880.79
MW-9 3980.17 99.64 N 3880.53
MW-10 3981.02 100.50 N 3880.52
MW-11 3978.50 98.12 N 3880.38
MW-12 3978.82 98.64 N 3880.18
MW-13 3980.52 100.55 N 3879.97
MW-14 3982.23 102.06 N 3880.17
RW-1 3980.87 102.34 98.94 3881.25*
WS-1 3982.78 103.22 N 3879.56
WS-2 3980.18 99.14 N 3881.04

*Water surface elevation corrected for floating product using a specific gravity for the

product of approximately 0.8

All data are presented in feet

N = None found




Table 4-2

Analytical Results from June 1991 Sampling Event

WQCC
Analyte MW-1 MW-2 MW-3 MW-5 Standard
Benzene <1.5 <1.5 43 5,000 10
Toluene <15 <15 5.7 570 750
Ethylbenzene <15 <15 1.5 15 750
Total xylenes <25 <25 <25 88 620
TPH 330 480 750 31,000 NA

Units for analysis are micrograms per liter (ug/) unless otherwise stated.
TPH - Total petroleum hydrocarbons

NA - Not applicable




Table 4-2 (cont’d)

Analytical Results from June 1991 Sampling Event

WwWQCC
Analyte MwW-7 MW-§ MW-9 MW-10 Standard
Benzene 3,200 21,000 160 9,700 10
Toluene 1,400 1,300 56 420 750
Ethylbenzene 23 12 25 84 750
Total xylenes 130 420 4.2 39 620
TPH 660 1,400 780 1,300 NA

Units for analysis are micrograms per liter (ug/) unless otherwise stated.

TPH - Total petroleum hydrocarbons

NA - Not applicable




Table 4-2 (cont’d)

Analytical Results from June 1991 Sampling Event

WQCC
Analyte MW-11 MW-12 MW-13 MW-14 Standard
Benzene <15 <15 1.9 <15 10
Toluene <15 1.6 <15 <15 750
Ethylbenzene <15 <15 <15 <15 750
Total xylenes <25 <25 <25 <25 620
TPH 540 230 360 1,200 NA

Units for analysis are micrograms per liter (g/) unless otherwise stated.
TPH - Total petroleum hydrocarbons

NA - Not applicable




Table 4-2 (cont’d)

Analytical Results from June 1991 Sampling Event

WwWQCC
Analyte WwSs-1 WS-2 Standard
Benzene 6.5 280 10
Toluene <15 27 750
Ethylbenzene <15 1.8 750
Total xylenes <25 2.5 620
TPH 64 1,500 NA

Units for analysis are micrograms per liter (g/l) unless otherwise stated.
TPH - Total petroleum hydrocarbons

NA - Not applicable
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The Water Quality Control Commission (WQCC) standard for benzene is 10 micrograms
per liter (ug/l or ppb). The WQCC standard for benzene was exceeded in 7 wells;

MW-3 43 ppb
MW-5 5,000 ppb
MW-7 3,200 ppb
MW-8 21,000 ppdb
MW-9 160 ppb
MW-10 9,700 ppb
WS-2 280 ppb

The WQCC standards for ethylbenzene and toluene are 750 ppb. The WQCC standard for
ethylbenzene was not exceeded in any of the wells that were sampled. The WQCC
standard for toluene, however, was exceeded at monitor wells MW-7 and MW-8. The
concentrations of toluene found in these samples were 1,400 ppb and 1,300 ppb,
respectively. The WQCC standard for total xylenes is 620 ppb. This value was not
exceeded in any of the wells that were sampled. The concentrations of BTEX and TPH for
all 1990 and 1991 events are shown on plate 1.

11
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5.0 Conclusions

Water surface elevations were plotted and a potentiometric surface map drawn (plate 2).
plate 2 shows that the potentiometric surface, after allowing the aquifer to equilibrate, is
consistent with earlier results (GCL,1990b). The direction of flow changes from
approximately 5-degrees west-of-south at the eastern edge of the plant to approximately 40-
degrees west-of-south at the central part of the plant. The gradient of the potentiometric
surface is approximately 1 vertical foot for every 650 horizontal feet (.0015 ft/ft).

The free-phase hydrocarbons that have been identified indicate that the product plumes
could likely be associated with three sources, the southern evaporation pond, the north
evaporation pond (both of which are closed, plate 3), or the oil field located upgradient
from the facility.

The analytical results for BTEX constituents are consistent with past results. They indicate
that there is a dissolved-phase plume that forms a northeast-southwest trending, elongate
halo around the free-phase plume. Dissolved hydrocarbons were identified in the ground
water at all of the monitor wells on the plant site. Such conditions are typical at sites
located in a producing oil field. Hydrocarbon concentrations that exceeded WQCC action
levels were found at monitor wells MW-3, MW-5, MW-7, MW-8, MW-9, and MW-10, and
water-supply well WS-2. The extent of the dissolved-phase plume is shown on plate 3.

The extent of the dissolved-phase plume associated with the product at MW-6 is not known.
Recommendations for investigating ground water in this area are discussed in section 6.0.

12
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Figure 1
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Phillips Lee Plant
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6.0 Recommendations

Additional wells will be installed to characterize the quality of ground water entering the
site, leaving the site, and upgradient and downgradient of monitor well MW-6, where free-
phase hydrocarbons have been detected. All wells will be designed for potential use in a
final remedial action at the site (figure 1). The proposed monitor well locations are shown
on plate 2. Objectives for the proposed monitor well locations are as follows:

. Install one monitor well, P1, down-gradient of the north evaporation pond
(plate 2). The monitor well at this location has been requested by NMOCD.

. Install one monitor well, P2, upgradient of the north evaporation pond. This
location will allow Phillips to characterize the ground-water upgradient of the
north evaporation pond and the plant.

. Install two monitor wells, P3 and P4, up-gradient of the plant, south of the
county road that is just north of the plant. These wells will enable Phillips
to characterize the ground-water entering the plant upgradient of water-
supply well WS-1. Additionally, Phillips will be able to investigate the
lateral extent of dissolved-phase petroleum constituents associated with the
free-phase hydrocarbon located southeast of the north evaporation pond.

) Install two monitor wells, P5 and P6, down-gradient of the Plant. Monitor

wells at these proposed locations will allow Phillips to characterize the quality
of the ground-water down-gradient of the plant.

13
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The following schedule is proposed for implementing the next phase of the investigation.

Following NMOCD approval, install the proposed monitor wells. Ideally, the
quarterly sampling event will be coordinated with sampling the ground-water
from the proposed monitor wells. The proposed monitor well installation
and sampling, pending on NMOCD approval, and the quarterly sampling, will
be completed by October 21, 1991.

Following evaluation of the analytical data, a remedial strategy for the site
will be prepared. The first step in this process will be to evaluate the results
of the proposed drilling program and the quarterly sampling. Based on these
data, we will develop several remedial alternatives. Phillips will submit the
sampling results, along with a remedial strategy report to NMOCD by
January 20, 1992.

15
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PARAMETER METHOD
Fuel Hydrocarbons 8015 Mod
BTEX 602

ACCESSION #:

DATE

EXTRACTED

07/02/91
NA

DATE
ANALYZED

07/23/91
07/09/91
07/12/91

106982

ANATLYST

D. McKee
EN

Reference(s): Methods for Chemical Analysis of Water and Wastes
March 1983 EPA-600 4-~79-020

SW 846, 3*'rd Edition
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CLIENT : GEOSCIENCE CONSULTANTS

PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS REPORT DATE : 08/22/91
ATI I.D. : 106982

DATE RECEIVED : 06/29/91

- v — — TP S — ™ WE S G e S P S WD G G S G e D S WP G R T G GRS - G G S G R S 4 D G W I T G . S G S D D WGP We TP D G G G N D W WD S WA WD A e e e

ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED
01 9106271550 MW-1 AQUEOUS 06/27/91
02 9106271650 MW-7 AQUEOUS 06/27/91
03 9106271710 MW-10 AQUEOUS 06/27/91
04 9106271525 RINSATE AQUEOUS 06/27/91
05 9106271735 MW-8 AQUEOUS 06/27/91
06 9106281000 TRIP BLANK AQUEOUS 06/28/91

----- TOTALS —-~-—-
MATRIX 4 SAMPLES
AQUEOUS 6

- - — - — - —— - —— - - -

The samples from this project will be disposed of in thirty (30) days from the
date of this report. If an extended storage period is required, please contact
our sample control department before the scheduled disposal date.
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698201
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT ¢ GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C 4121 DATE RECEIVED :t 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : 07/02/91

CLIENT I.D. : 9106271550 MW-1 DATE ANALYZED : 07/23/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

FUEL HYDROCARBONS 330

HYDROCARBON RANGE Cl10-C36+

HYDROCARBONS QUANTITATED USING DIESEL

SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%) 77
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GAS CHROMATOGRAPHY -~ RESULTS

ATI I.D. ¢ 10698202

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS

CLIENT I.D. ¢+ 9106271650 MW-7
SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR :

06/27/91
06/29/91
07/02/91
07/23/91
UG/L

. - s R T G A e e G e G D SN M R G G N G e TR D R M P S G S G G R S TR G G SR G R e WD S s G R TR S S S D SR e R W G S AR e S e e

FUEL HYDROCARBONS

HYDROCARBON RANGE v

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

660
Cl10-C36+
DIESEL

75
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698203

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271710 MW-10
SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

ee Ae e¢ ea ee

06/27/91
06/29/91
07/02/91
07/23/91
UG/L

- ——— A AT S . L - - T TP D L P SR G e T e M G e S S G T e G e S G P SR G e ST R P M S S WD WP e I G I GE D G G G SR RGP e G R D G e G S S e A G W

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

1300
C10-C36
DIESEL

65




)! \l Analytical Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698204

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271525 RINSATE
SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

o0 oo oo 0 e o

06/27/91
06/29/91
07/02/91
07/23/91
UG/L

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

93
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)! \; Analytico! Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271735 MW-8

SAMPLE MATRIX : AQUEOUS

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

ATI I.D.

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED

DILUTION FACTOR :

C10-C36

10698205

06/27/91
06/29/91
07/02/91
07/23/91
UG/L




),K! Analytica!Technologies, inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

ea 08 oo e oo

106982
07/02/91
07/23/91
UG/L

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS

CLIENT I.D. : REAGENT BLANK
COMPOUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

58
C10-C32
DIESEL

90




)! \‘ Analytical Technologies, Inc.

QUALITY CONTROL DATA

ATI I.D. : 106982
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)
CLIENT ¢+ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121 DATE ANALYZED : 07/24/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX :
REF I.D. : 10799828 UNITS : UG/L
DUP. DUP.
SAMPLE CONC. SPIKED % SPIKED &
COMPOUNDS ~ RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
FUEL HYDROCARBONS ' <5 278 389 140 329 118 17
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample




),\A Anclytico! Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698201
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C 4121 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106271550 MwW-1 DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <1.5

TOLUENE <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 100




),\; AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271650 MW-7

SAMPLE MATRIX : AQUEOUS

ATI I.D. : 10698202

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

06/27/91
06/29/91
N/A
07/09/91
UG/L

- G e - . D G wn S G S G D G G S CE W G = T G G S S G S SR G e S e R R D D T S ER W G e @ P D T R G W WS TR W G e b S - - e e —

- - . - R R e D G e T S S e G W P D G e WP W e G s s G T DGR GP D SR GRS S D T G O T G R WP SR G WS @ G G D WR G R G = GE DS WD = e e

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%)

105




)! \! Analytical Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698203
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C 4122 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106271710 MW-10 DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 9700 D

TOLUENE 420 D

ETHYLBENZENE 84

TOTAL XYLENES 39

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 114




),\A Analytical Technologies, Inc.
GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698204
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C 4121 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106271525 RINSATE DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <1.5

TOLUENE <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 103




)!\! Analytica: Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 106398205
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C 4121 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106271735 MW-8 DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 21000 D

TOLUENE ‘ 1300 D

ETHYLBENZENE 12

TOTAL XYLENES 420 D

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 80




).\A AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698206

TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT ¢t GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/28/91

PROJECT # : C.0.C 4121 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106281000 TRIP BLANK DATE ANALYZED : 07/12/91
© SAMPLE MATRIX : AQUEOUS UNITS : UG/L

DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <1.5

TOLUENE <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 96
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), \! AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : BTEX & MTBE (EPA METHOD 8020)

ATI I.D. : 106982
CLIENT : GEOSCIENCE CONSULTANTS DATE EXTRACTED : 07/09/91
PROJECT # : C.0.C 4121 DATE ANALYZED : 07/09/91
PROJECT NAME : PHILLIPS UNITS : UG/L
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR : N/A
COMPOUNDS RESULTS
BENZENE <1.5
TOLUENE <1.5
ETHYLBENZENE <1.5
TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%) 98




),\! Analyticol Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : BTEX & MTBE (EPA METHOD 8020)
2

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

106982
07/12/91
07/12/91
UG/L
N/A

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS

CLIENT I.D. : REAGENT BLANK
COMPOUNDS

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%)

106
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GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK
TEST : BTEX & MTBE (EPA METHOD 8020)

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

106982
07/12/91
07/12/91
UG/L
N/A

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121

PROJECT NAME : PHILLIPS

CLIENT I.D. : REAGENT BLANK
COMPOUNDS

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%)

96




),\‘ Analytica! Technologies, inc.

QUALITY CONTROL DATA

ATI I.D. : 106982
TEST : BTEX & MTBE (EPA METHOD 8020)
CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C 4121 DATE ANALYZED : 07/09/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX : AQUEOUS
REF I.D. : 10698201 UNITS : UG/L
DUP. DUP.
SAMPLE CONC. SPIKED % SPIKED %
COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
BENZENE <0.5 20.0 19.0 85 20.5 103 8
TOLUENE <0.5 20.0 21.2 106 22.8 114 7
ETHYLBENZENE NA NA NA NA NA NA NA
TOTAL XYLENES <0.5 40.0 42.9 107 46.1 115 7
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample
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c)&\ AnalyticoiTechnologies, Inc.

ACCESSION #: 106983

, DATE DATE

PARAMETER METHOD EXTRACTED ANATYZED ANATVYST
Fuel Hydrocarbons 8015 Mod 07/02/91 07/23/91 D. McKee
BTEX 602 NA 07/09/91 GB, EE

Reference(s): Methods for Chemical Analysis of Water and Wastes
March 1983 EPA-600 4-79-020

SW 846, 3'rd Edition
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)! \A Analytica! Technologies, Inc.

GAS CHROMATOGRAPHY

- RESULTS

ATI I.D. : 10698301

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4122
PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271755 WS-1
SAMPLE MATRIX : AQUEOUS

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

DATE SAMPLED : 06/27/91
DATE RECEIVED s 06/29/91
DATE EXTRACTED : 07/02/91
DATE ANALYZED : 07/23/91
UNITS : UG/L
DILUTION FACTOR : 1

RESULTS
64
C10-C32
DIESEL

95
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),\A Analytica! Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698302

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4122

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271350 MW-3

SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

es oe oo o0 e

DILUTION FACTOR :

06/27/91
06/29/91
07/02/91
07/23/91
UG/L

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

750
C10-C36
DIESEL

71
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),\! Analyticol Technologies, Inc.

GAS CHROMATOGRAPHY

- RESULTS

ATI I.D. : 10698303

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4122

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271520 MwW-2

SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

06/27/91
06/29/91
07/02/91

07/23/91
UG/L

- - — — T e W D s S e G TR G e T D WS R G G G G S G Y e D G D S e R G e D e G S e S e e e S e P W

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

480
Cl0-C36+

. DIESEL

95
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GAS CHROMATOGRAPHY

- RESULTS

ATI I.D. : 10698304

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4122

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271332 FIELD BLANK
SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

e se sa o0 ee e
'

06/27/91
06/29/91
07/02/91
07/23/91

UG/L

- - W E n G N D G G e WD M SR S G T e G P G A R W D G G S e S R W S D G D G G T G S AR A SR G A G WD R S G WD G R G S .

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHETHALATE (%)

98
C10-C36
DIESEL

85
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ég Anclyticc! Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

106983
07/02/91
07/23/91
UG/L
N/A

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4122

PROJECT NAME : PHILLIPS

CLIENT I.D. : REAGENT BLANK
COMPQUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

SURROGATE PERCENT RECOVERIES
DI-N-OCTYL-PHTHALATE (%)

58
Cl10-C32
DIESEL

90




)! \“ Analytical Technologies, Inc.

QUALITY CONTROL DATA

ATI I.D. : 106983
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)
CLIENT ¢ GEOSCIENCE CONSULTANTS _
PROJECT # : C.0.C. 4122 DATE ANALYZED : 07/24/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX :
REF I.D. : 10799828 UNITS : UG/L
DUP. DUP.
SAMPLE CONC. SPIKED % SPIKED &
COMPQUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
FUEL HYDROCARBONS <5 278 389 140 329 118 17
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698301
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT ¢ GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # s C.0.C. 4122 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. ¢ 9106271755 WS-1 DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 6.5

TOLUENE <1l.5

ETHYLBENZENE <l.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 91

iy

7 4
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698302
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C. 4122 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS : DATE EXTRACTED : N/A

CLIENT I.D. : 9106271350 MW-3 DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 43

TOLUENE 5.7

ETHYLBENZENE 1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 104




)! \; AnalyticalTechnologies, inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698303
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT

: GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C. 4122 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106271520 MW-2 DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <1.5

TOLUENE <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%) 100
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698304
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # ¢ C.0.C. 4122 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106271332 FIELD BLANK DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <1.5

TOLUENE <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 98
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10698305
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/28/91

PROJECT # : C.0.C. 4122 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106280800 TRIP BLANK DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE , <1.5

TOLUENE | <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 98
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GAS CHROMATOGRAPHY

REAGENT BLANK

TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT
PROJECT #
PROJECT NAME
CLIENT I.D.

¢ GEOSCIENCE CONSULTANTS
: C.0.C. 4122
¢ PHILLIPS

REAGENT BLANK

- RESULTS

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

106983
07/08/91
07/08/91
UG/L

- e - . P W Y W e . S e T e W L G T D ML D R R G TR D M R R G R G S e e D G S W e WP G e G GD G G e e G D ER S D G e

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%)

101
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QUALITY CONTROL DATA

ATI I.D. : 106983
TEST : BTEX & MTBE (EPA METHOD 8020)
CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4122 DATE ANALYZED : 07/09/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX :
REF I.D. t 10799808 UNITS : UG/L
DUP. DUP.
SAMPLE CONC. SPIRKED % SPIKED %
COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
BENZENE <0.5 20.0 19.0 85 20.5 103 8
TOLUENE <0.5 20.0 21.2 106 22.8 114 7
ETHYLBENZENE NA NA NA NA NA NA NA
TOTAL XYLENES <0.5 40.0 42.9 107 46.1 115 7
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample
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)! \A Analytical Technologies, Inc.

CLIENT : GEOSCIENCE CONSULTANTS

PROJECT # : C.0.C. 4119
PROJECT NAME : PHILLIPS

ATI I.D. : 106993

DATE RECEIVED : 06/29/91

REPORT DATE : 08/23/91

- . - P R S M G R S At S e Y S R G S R AR R A W W G S S R S e S R G A G WP A D S R WR TP GEr S R En SR D D S G G R G D W R D A G M - -

AQUEOUS
AQUEOQUS
AQUEOUS
AQUEQOUS

06/27/91
06/27/91
06/27/91
06/28/91

T e I e e e o e e e T o A S e T S S T S Y e e S S S S S S S S S S SR e AR D S G S M A TN M S WA Gem S S T e G S A B S S e e S A S e s T S
EEA A T 1 21 2 it P+t 2 + 2 2 2 2+ 2 ¢t 2 2 2t T -2 2 ¢ 2 2 2 2 2 2 X S £ 3 S L 2

ATI # CLIENT DESCRIPTION
01 9106270820 MW-5
02 9106270925 MW-9
03 9106271145 WS-2
04 9106280900 TRIP BLANK
MATRIX # SAMPLES
AQUEOQOUS 4

The samples from this project will be disposed of in thirty (30) days from the
date of this report. If an extended storage period is required, please contact
our sample control department before the scheduled disposal date.




A Analyticol Technologies, Inc.

ACCESSION §#: 106993

DATE DATE
PARAMETER METHOD EXTRACTED ANALYZED ANALYST
Fuel Hydrocarbons 8015 Mod 07/02/91 07/23/91 D. McKee
_ 07/24/91
BTEX 602 NA 07/08/91 GB, EN, LD
07/09/91

Reference(s): Methods for Chemical Analysis of Water and Wastes
March 1983 EPA~600 4-79-020

SW 846, 3'rd Edition
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699301
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C. 4119 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : 07/02/91

CLIENT I.D. : 9106270820 MW-5 DATE ANALYZED : 07/23/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 100

COMPOUNDS RESULTS

FUEL HYDROCARBONS , 31000

HYDROCARBON RANGE C10-C36

HYDROCARBONS QUANTITATED USING DIESEL

SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%) *%

** Due to the necessary dilution of the sample, result was not attainable
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699302

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 41159

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106270925 MW-9
SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

s Se 2% s e e

06/27/91
06/2%/91
07/02/91

07/24/91
UG/L

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

780
Cl10-C36+
DIESEL

103
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699303

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4119

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106271145 WS-2

SAMPLE MATRIX AQUEOQUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

s o0 v s se oo

06/27/91
06/29/91
07/02/91
07/24/91
UG/L

- — - —— e T - T Y S G e A D D - e T G R S R R W G S G S R I M SR G G e S S - e G S W G G S e G o e

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

DIESEL

117
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GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4119

PROJECT NAME : PHILLIPS

CLIENT I.D. : REAGENT BLANK
COMPOUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

ATI I.D. : 106993
DATE EXTRACTED : 07/02/91
DATE ANALYZED : 07/23/91
UNITS : UG/L
DILUTION FACTOR : N/A

RESULTS

58

C10-C32

DIESEL

90




l ),\g AnalyticalTechnologies, Inc.
QUALITY CONTROL DATA
ATI I.D. : 106993
l TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)
CLIENT :- GEQOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4119 DATE ANALYZED : 07/24/91
' PROJECT NAME : PHILLIPS SAMPLE MATRIX :
REF I.D. : 10799828 UNITS : UG/L
l bUP. DUP.
SAMPLE CONC. SPIKED % SPIKED &
I' COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE REC. RPD
FUEL HYDROCARBONS <5 278 389 140 329 118 17
I % Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
l Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
l -------------------------------- X 100
Average of Spiked Sample
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GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699301
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT ¢+ GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C. 4119 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 5106270820 MW-5 DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPQUNDS RESULTS

BENZENE 5000 D

TOLUENE 570 D

ETHYLBENZENE 15

TOTAL XYLENES 88

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 104
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GAS CHROMATOGRAPHY ~ RESULTS

ATI I.D. : 10699302

TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C. 4119 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106270925 MW-9 DATE ANALYZED : 07/08/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 160 D

TOLUENE 56

ETHYLBENZENE 2.5

TOTAL XYLENES 4.2

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 106
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GAS CHROMATOGRAPHY - RESULTS
ATI I.D. : 10699303

TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/27/91

PROJECT # : C.0.C. 4119 - DATE RECEIVED : 06/29/91

PROJECT NAME ¢ PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106271145 WS-2 DATE ANALYZED : 07/08/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 280 D

TOLUENE . 27

ETHYLBENZENE 1.8

TOTAL XYLENES 2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 86
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GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : BTEX & MTBE (EPA METHOD 8020)

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

106993
07/08/91
07/08/91
UG/L

- - - - - . G S G e Gn e e n S G S W R S G N S D e G T G SIS D G W T e R D G e A T e S A G TR G S e

- - e D G S Gn SR S . - D T D D e D G G e G L L R D SR D G SR M R S M e e SR S G T ML TR G e G e e G AT G D G G R R R T S S MR e . G

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4119

PROJECT NAME : PHILLIPS

CLIENT I.D. : REAGENT BLANK
COMPOUNDS

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%)

101
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GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : BTEX & MTBE (EPA METHOD 8020)

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

ee o8 oo se se

106993
07/09/91
07/08/891
UG/L
N/A

e D D G G S W WD S G AR R S P WD R R R SR D A R SR D G e AR S G G G R G WD R S GO e SR G G D WD R D R M e e D G G S D G G S S R e G AL Gm e e

- S D D s e e G T W R Y G EE D e R A G P R D R G G G G e R TR D D D Gl S R D D L e R R R G G G D G W S S e P G R R G e S e .

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4119

PROJECT NAME : PHILLIPS

CLIENT I.D. ¢ REAGENT BLANK
COMPOUNDS

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%)

98
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QUALITY CONTROL DATA
ATI I.D.

TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT s
PROJECT # : C.0.C. 4119
PROJECT NAME : PHILLIPS
REF I.D. : 10799830

GEOSCIENCE CONSULTANTS
DATE ANALYZED
SAMPLE MATRIX

UNITS

106993

07/09/91

UG/L

SAMPLE CONC. SPIKED &

RESULT SPIKED SAMPLE REC.

DUP.
SPIKED
SAMPLE

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

<0.5 20.0 19.0 95
<0.5 20.0 21.2 106
NA NA NA NA
<0.5 40.0 42.9 107

% Recovery = (Spike Sample Result - Sample Result)

Spike Concentration

RPD (Relative % Difference) =

(Spiked Sample - Duplicate Spike)

Result Sample Result

Average of Spiked Sample
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),\! Analytical Technologies, inc.

CLIENT : GEOSCIENCE CONSULTANTS DATE RECEIVED : 06/29/91
PROJECT # : C.0.C. 4120
PROJECT NAME : PHILLIPS REPORT DATE : 08/23/91
ATI I.D. : 106994
ATI # CLIENT DESCRIPTION MATRIX DATE COLLECTED
01 9106261325 MW-12 AQUEOUS 06/26/91
02 9106261440 MW-11 AQUEOUS 06/26/91
03 9106261550 MW-13 AQUEOUS 06/26/91
04 9106270615 MW-14 AQUEOUS 06/27/91
05 9106280700 TRIP BLANK AQUEOUS 06/28/91
----- TOTALS -----
MATRIX # SAMPLES
AQUEOUS 5

The samples from this project will be disposed of in thirty (30) days from the
date of this report. If an extended storage period is required, please contact
our sample control department before the scheduled disposal date.




),\‘ Analyticai Technologies, Inc.

ACCESSION #: 106994

DATE DATE
PARAMETER METHOD EXTRACTED ANALYZED ANALYST
Fuel Hydrocarbons 8015 Mod 07/02/90 07/23/91 D. McKee
07/24/91
BTEX 602 NA 07/08/91 EN
07/09/91

Reference(s): Methods for Chemical Analysis of Water and Wastes
March 1983 EPA-600 4-79-020

SW 846, 3'rd Edition
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)! \g Analyticol Technologies, inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D.

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT ¢ GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4120

PROJECT NAME : PHILLIPS

CLIENT I.D. : 9106261325 MW-12
SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR :

10699401

06/26/91
06/29/91
07/02/91
07/23/91
UG/L

- R Y D G R S R R D R TR WD G G WL R WG W R R G WE G R W S G e oS W ) G wm G G R G G S TE WA GA m WD M G W G W D R R G G R D G R WL G SE WA R G R W W .
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FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

230
C10-C36+
DIESEL

104




),KA Analytical Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699402

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4120

PROJECT NAME : PHILLIPS

CLIENT I.D. :t 9106261440 MW-11
SAMPLE MATRIX : AQUEOUS

- G = - — e e S S S D G WS e A G - G

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

DATE SAMPLED : 06/26/91
DATE RECEIVED : 06/29/91
DATE EXTRACTED : 07/02/91

DATE ANALYZED : 07/23/91

UNITS : UG/L
DILUTION FACTOR : 2
RESULTS
540
Cl10-C36
DIESEL
100
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)! \A AnalyticclTechnologies, inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699403

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4120

PROJECT NAME : PHILLIPS

CLIENT I.D. ¢ 9106261550 MW-13
SAMPLE MATRIX : AQUEOUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

e 3 %S B0 8 s

06/26/91
06/29/91
07/02/91

07/23/91
UG/L

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

360
C10-C36
DIESEL

85




)! K‘ Analytical Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699404

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4120

PROJECT NAME : PHILLIPS

CLIENT I.D. : 95106270615 MW-14
SAMPLE MATRIX : AQUEQUS

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

06/27/91
06/29/91
07/02/91
07/24/91

UG/L
10

FUEL HYDROCARBONS

HYDROCARBON RANGE

HYDROCARBONS QUANTITATED USING
SURROGATE PERCENT RECOVERIES

DI-N-OCTYL-PHTHALATE (%)

1200
C10-C32

DIESEL

106




).\g AnclyticalTechnologies, inc.

GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK

TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4120

PROJECT NAME : PHILLIPS

CLIENT I.D. : REAGENT BLANK
COMPOUNDS

FUEL HYDROCARBONS
HYDROCARBON RANGE
HYDROCARBONS QUANTITATED USING

SURROGATE PERCENT RECOVERIES
DI-N-OCTYL-PHTHALATE (%)

ATI I.D. : 106994
DATE EXTRACTED 07/02/91
DATE ANALYZED : 07/23/91
UNITS : UG/L
DILUTION FACTOR : N/A

58
Cl0-C32
DIESEL

90




): \‘ Analyticol Technologies, inc.

QUALITY CONTROL DATA

ATI I.D. : 106994
TEST : FUEL HYDROCARBONS (MODIFIED EPA METHOD 8015)
CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4120 DATE ANALYZED : 07/24/91
PROJECT NAME : PHILLIPS SAMPLE MATRIX : ‘
REF I.D. s 10799828 UNITS ! UG/L
DUP. DUP.
SAMPLE CONC. SPIKED &% SPIKED &
COMPOUNDS RESULT SPIXKED SAMPLE REC.SAMPLE REC. RPD
FUEL HYDROCARBONS <5 278 389 140 329 118 17
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
-------------------------------- X 100

Average of Spiked Sample




)! \g AnalyticolTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699401
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT ¢ GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/26/91

PROJECT # : C.0.C. 4120 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106261325 MW-12 DATE ANALYZED : 07/08/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <1.5

TOLUENE 1.6

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 95




)! \‘ Analytica!Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699402
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/26/91

PROJECT # : C.0.C. 4120 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106261440 Mw-11 DATE ANALYZED : 07/08/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <1.5

TOLUENE <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) | 95




)! \; Analytico! Technologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10699403
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT ¢ GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/26/91

PROJECT # : C.0.C. 4120 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106261550 MW-13 DATE ANALYZED : 07/08/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE 1.9

TOLUENE <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%) 97



),\! AnalyticalTechnologies, Inc.

GAS CHROMATOGRAPHY - RESULTS

TEST : BTEX & MTBE (EPA METHOD 8020)

ATI I.D. : 10689404

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

06/27/91
06/29/91
N/A
07/09/91
UG/L

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # s C.0.C. 4120

PROJECT NAME ¢ PHILLIPS

CLIENT I.D. : 9106270615 MW-14
SAMPLE MATRIX : AQUEOUS

COMPOUNDS

BENZENE

TOLUENE

ETHYLBENZENE

TOTAL XYLENES

SURROGATE PERCENT RECOVERIES

BROMOFLUOROBENZENE (%)

100




)! \‘ Analytical Technologies, inc.
GAS CHROMATOGRAPHY - RESULTS

ATI I.D. : 10689405
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS DATE SAMPLED : 06/28/91

PROJECT # : C.0.C. 4120 DATE RECEIVED : 06/29/91

PROJECT NAME : PHILLIPS DATE EXTRACTED : N/A

CLIENT I.D. : 9106280700 TRIP BLANK DATE ANALYZED : 07/09/91

SAMPLE MATRIX : AQUEOUS UNITS : UG/L
DILUTION FACTOR : 1

COMPOUNDS RESULTS

BENZENE <1.5

TOLUENE <1.5

ETHYLBENZENE <1.5

TOTAL XYLENES <2.5

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%) 99
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GAS CHROMATOGRAPHY - RESULTS

REAGENT BLANK
TEST : BTEX & MTBE (EPA METHOD 8020)

CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4120
PROJECT NAME : PHILLIPS

CLIENT I.D. ¢ REAGENT BLANK

ATI I.D.

DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

106994
07/08/91
07/08/91
UG/L
N/A

- T . R - - - G o= G G S TS e . G G S - W A e Gn SR GL S D D M SR M G TR R S M D @R D W S YIS W A P N I R M G e WD R G e

BENZENE
TOLUENE
ETHYLBENZENE
TOTAL XYLENES

SURROGATE PERCENT RECOVERIES
BROMOFLUOROBENZENE (%)

101
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QUALITY CONTROL DATA

106954

07/09/91

UG/L

ATI I.D. H
TEST : BTEX & MTBE (EPA METHOD 8020)
CLIENT : GEOSCIENCE CONSULTANTS
PROJECT # : C.0.C. 4120 DATE ANALYZED :
PROJECT NAME : PHILLIPS SAMPLE MATRIX :
REF I.D. : 10799807 UNITS :
DUP.
SAMPLE CONC. SPIRED &% SPIKED
COMPOUNDS RESULT SPIKED SAMPLE REC.SAMPLE
BENZENE <0.5 20.0 19.0 85 20.5
TOLUENE <0.5 20.0 21.2 106 22.8
ETHYLBENZENE NA NA NA NA NA
TOTAL XYLENES <0.5 40.0 42.9 107 46.1
% Recovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RPD (Relative % Difference) = (Spiked Sample - Duplicate Spike)
Result Sample Result
________________________________ X

Average of Spiked Sample
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& AnolyficoITechnologies, Inc. 9830 S. 51st Street Suite B-113  Phoenix, AZ 85044 (602) 496-4400

Accession: 106982
August 22, 1991

Geoscience Consultants
500 Copper NwW

Suite 200

Albuquerque, NM 87102

Project Name/Number: Phillips / C.0.C. 4121
Attention: Martin Nee

On 06/29/91 Analytical Technologies, Inc. received a request to
analyze aqueous samples for Total Petroleum Hydrocarbons (TPH) by
method 8015, Modified, and BTEX. A special detection limit of 50
ppb was requested for TPH analyses. The results of these analyses
and the quality control data, which follow each set of analyses,
are enclosed.

For aqueous samples, the ATI detection limit for method 8015,
modified, is 5000 ug/l. 1In order to reach the specified
detection limit, ATI used the TPH method outlined in the
California Dept. of Health Services LUFT manual. A copy of this
method is enclosed. The procedure for this method involves
extracting the petroleum hydrocarbons from the sample with a
solvent (ATI uses methylene chloride) and condensing the extract
with a RKuderna-Danish apparatus. The extract is then analyzed by
a Gas Chromatograph equipped with a Flame Ionization Detector.
When analyzing TPH by this method light end hydrocarbons (C5-C8)
are usually lost during the solvent concentration procedure.

ATI can analyze for Total Volatile Hydrocarbons and BTEX with a
50 ppb detection limit by using Method 8020/8015. This Method
will not detect hydrocarbons heavier than Ci12. 1If, in the

future, you require only light end hydrocarbons please request
Total Volatile Hydrocarbons.

If you have any question, please do not hesitate to contact us at
(602) 496-4400.

Mary Tyer
Project Manager

Enclosure

MT/jat
Corporate Offices: 5550 Morehouse Drive San Diego. CA 92121 (619) 458-9141
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APPENDIX C

SAMPLE COLLECTION, TRANSPORT, AND LABORATORY ANALYSES

Sample Collection

1.

Field Notebook

"The field investigator should keep a field notebook (preferably

bound with pages numbered) to record sample collection proce-
dures, dates, laboratory identification, sample collection
location, and the name of the sampler. This is important for
later recall or legal challenge.

Soil Samples

a. Hydrocarbons: Soil samples collected from a backhoe, the
ground or a soil coring device, should be collected in a
thin-walled stainless steel or brass cylinder at least three
inches long by one inch in diameter that has been prepared
by the laboratory doing the analysis or the project
consultant (cylinders can be made to fit inside the
preferred split-barrel core sampler). About one inch of
soil should be removed from the immediate surface area where
the sample i{s to be taken and the cylinder then pounded
into the soil with a wooden mallet. No headspace should be
present in the cylinder once the sample is collected. When
the sample is collected, each end of the cylinder should be
covered with alumipum foil and then capped with a
polyethylene 1lid, taped, and labeled. The sample should
then be immediately placed in an ice chest containing dry
ice and kept frozen for delivery to the laboratory. Care
should be taken throughout to avoid contamination of both
the inside and outside of the cylinder and its contents (1).

Samples should be kept frozen at the laboratory until they
are analyzed. Holding time should not exceed 14 days from
the time of collection. Frozen soil cores should be removed
from the cylinders by spot heating the cylinder and immedi-
ately extruding the sample (or a portion of it). A portion
of the frozen sample should be removed and prepared for
analysis according to approved EPA methods.

In situations where the above procedure is inappropriate,
i.e. semi-solid samples, glass vials (properly prepared by
contract laboratory or consultant) with Teflon seal and
screw cap should be used, and maintained at 4°C until
analysis.
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Organic lead: Tetraethyl/tetramethyl-lead are volatile;
therefore, soil samples should be collected in cylinders and
frozen as described for volatile hydrocarbons above.

Shipping Samples: Where commercial shippers are involved,
dry 1ice'  may present Department of Transportation (DOT)
shipping problems and "blue ice" may have to be substituted.

3. Water Samples

a.

Free floating product (from a well): Sampling of free
floating product on the surface of ground water should not
be performed until the well has been allowed. to stabilize
for at least 24 hours after development or other withdrawal
procedure. A sample should be collected that is indicative
of the thickness of floating product within the monitoring
well. This may be accomplished by the use of a clear,
acrylic baller designed to collect a liquid sample where
free product and ground water meet. A graduated scale on
the bailer is helpful for determining the thickness of free
product. Samples should be field-inspected for the presence
of odor and/or sheen in addition to the above evaluation.

Electronic measuring devices .also are available for deter-
mining the thickness of the hydrocarbon layer floating on
ground water.

Dissolved product (from a well): If free product |is
detected, analysis of water for dissolved product should be
conducted after the free product has been substantially
removed from the well. Before collecting a water sample, a
well should be purged until temperature, conductivity and pH
stabilize. Often, this will require removal of four or more
well volumes by bailing or pumping. Once well volumes are
removed and well water is stabilized, a sample can be taken
after the water level approaches 80 percent of its initial
level. Where water level recovery is slow, the sample can
be collected after stabilization is achieved.

Ground water samples should be collected in a manner which
reduces or eliminates the possibility of loss of volatile
constituents from the sample. For collecting samples, a
gas-actuated positive displacement pump or a submersible
pump 1is preferred. A Teflon or stainless steel bailer is
acceptable. Peristaltic pumps or airlift pumps should not
be used.

Cross-contamination from transferring pumps (or bailers)
from well to well can occur and should be avoided by thor-
ough cleaning between sampling episodes. Dedicated (i.e.,
permanent installation) well pumps, while expensive, are
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often cost effective in the long term and ensure data
reliability relative to cross-contamination. If transfer of
equipment is necessary, sampling should proceed from the
least contaminated to the most contaminated well, if the
latter information is available before sample collection.

Water samples should be collected in wvials or containers
specifically designed to prevent loss of volatile consticu-
ents from the sample. These vials should be provided by an
analytical 1laboratory, and preferably, the 1laboratory
conducting the analysis. No headspace should be present in
the sample container once the container has been capped.
This can be checked by inverting the bottle, once the sample
is collected, and looking for bubbles. Sometimes it is not
possible to collect a sample without air bubbles, parcicu-
larly if water is aerated. 1In these cases, the invescigator
should record the problem and account for probable error.
Cooling samples may also produce headspace (bubbles), but
these will disappear once the sample is warmed for analysis.

Samples should be placed in an ice chest maintained at 4°C
with blue ice (care should be taken to prevent freezing of
the water and bursting of the glass vial). A cthermometer
with a protected bulb should be carried in each ice chest.

Surface water: Grab samples should be collected in appro-
priate glass containers supplied by the laboratory. The
sample should be collected in such a manner that air bubbles
are not entrapped. Semisolid samples should be collected
the same way. The collected samples should be refrigerated
(blue ice, 4°C) for transport and analyzed within 7 days of
collection (14 days with preservatives).
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B. Guidelines for Handling Samples (Presented in Tables 3-2 and 3-3)
TABLE 3-2
REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND
HOLDING TIMES FOR WATER SAMPLES 1/
: Maximum
Test Container 2/ Preservation Holding Time 3/
Purgeable aromatic G, Teflon- Cool, 4°C, Analyze within
hydrocarbons (BTX&E) lined septum 0.008% Na2S203 4/ 7 days (max.
Method 8020 or 602 HC1l to pH2 5/ 14 days with
- preservative)
Total petroleum G Cool, 4°C Analyze as soon
hydrocarbons as 0.008% Na25203 4/ as possible (max.
gasoline HC1l to pH2 5/ 14 days)
Total petroleum G Cool, 4°C 14 days; analyze
hydrocarbons -- _ ' extract within
diesel fuel oil 40 days

1/ Modified from 40 Code of Federal Regulations (CFR), Part 136, Guide-
lines Establishing Test Procedures for the Analysis of Pollutants
Under the Clean Water Act.

2/ Glass (G).

3/ Samples should be analyzed as soon as possible after collection. The
times listed are the maximum times that samples may be held before
analysis and still be considered valid. Samples may be held for a
longer period only if the collector or laboratory has data on file to
show that the specific types of samples under study are stable for the
longer time. Some samples may not be stable for the maximum time
period given in the table.

4/ Should only be used in the presence of residual chlorine.

5/ Sample receiving no pH adjustment must be analyzed within seven days

of sampling. Sample vials containing hydrochloric acid (HCL) as a
preservative should be handled with caution to avoid eye and skin
contact,
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TABLE 3-3

HOLDING TIME FOR SOIL SAMPLES L1/

Analyte Holding Time for Soil

Benzene, toluene, xylenes Analyze as soon aé possible
(maximum 14 days)

Total Petroleum Hydrocar- Analyze as soon as possible
bons, as gasoline (maximum 14 days)

Total Petroleum Hydrocar- Extract within 14 days,

bons, as diesel analyze extract within 40 days

1/ Results from samples not meeting the listed holding times should
be considered minimum values. That {s, the actual concentration
is equal to or greater than the concentration determined after
the holding time has expired.

Analytical Methods

Table 3-4 (page 65) summarizes common analytical procedures for soil
and water analysis of fuel products. The Department of Health
Services may approve an alternate analytical method which has at least
equivalent detection limits, precision, and accuracy as the referenced
methods. For example, a cyrogenic gas chromatography/mass
spectrometry (GC/MS) system may be used instead of a gas
chromatography (GC) system, provided that the GC/MS system can produce
data which are equal to or better than data provided by the referenced
GC system in terms of detection limits, precision and accuracy for an
identical sample matrix.

Total Petroleum Hydrocarbons (TPH) arising from gasoline or diesel and
total organic lead can be analyzed by the attached Department of
Health Services (DHS) methods. The investigator should alert the
laboratories to the procedures given in Table 3-4 and supply the
laboratories with copies of the TPH and total organic lead methods, if
necessary.
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TABLE 3-4
SUMMARY OF ANALYTICAL PROCEDURES

Substance to be Analytical
Analyzed Method 3/ Reference
1. Gasoline:
a. Benzene, toluene, xylene, EPA 8020 (soil) © 2
ethylbenzene (aromatic
volatile organics) EPA 602 (water) 3,5
b. Total Petroleum DHS (recommended See attached
Hydrocarbons procedure) method
c. Halogenated volatile EPA 8010 (soil) 2
organics, including
1,2-dibromoethane (EDB) EPA 601 (water) 3,5
1,2-dichloroethane (EDC)
EDB DHS extraction 6
. method 1/
2. Diesel:
a. Total Petroleum DHS (recommended See attached
Hydrocarbons procedure) me thod
b. Total Recoverable EPA 418.1 4
Petroleun Hydrocarbons
(TRPH) 2/
3. Organic lead: DHS See attached
DHS method
4. Ignitabilicy:
Flash Point EPA 1010, 1020 2

1/ This is a liquid/liquid extraction procedure for water samples. The
method was developed by DHS and provides a means for detecting EDB at
a lower concentration (parts per trillion) than does EPA method 8010
(parts per billion). The procedure was developed to detect EDB in
ground water as part of the AB 1803 program.

2/ This is a relatively quick analytical procedure that measures recover-
able petroleum hydrocarbons, including oil and grease. It is applic-
able for measuring light fuel fractions, but loses approximately half
of any gasoline present (ref. 4). The method costs less than the
recommended procedure and is useful primarily as a survey tool.

3/ Other analytical methods are available, for example, some laboratories

use a modified EPA method 8015 that detects volatile, non-halogenated
hydrocarbons for TPH analysis. The investigator should check with the
laboratory (or consultant) to ensure that the analytical method used
will provide acceptable data.

-65-




Detection Limits for LUFT Investigations

Minimum detection limits for key analytes are listed in Table 3-5
below, The detection limits for benzene, toluene, and xylene are
consistent with the experience of several commercial 1laboratories
under optimal conditions. The detection limits for benzene, toluene,
and xylene in soil assume the direct purging of a soil-water mixture
and subsequent gas chromatography -photoionization detection (GC-PID).
Lower detection limits are achievable with available technology by
using: modifications of reference methods, a larger sample or
additional concentration techniques. Detection limits may be
significantly higher in samples with interfering organics or matrix
effects. The readily obtainable 0.3 ppm detection limit cited on
page 20 takes into account potential sample interferences.

TABLE 3-5

DETECTION LIMITS FOR COMMONLY ANALYZED FUEL PRODUCTS

Water Soil
Analyte ug/l ug/kg Method
Benzene 0.3 5 EPA 602, 8020
Toluene 0.3 5 EPA 602, 8020
Xylenes, total 0.6 15 EPA 602, 8020
Total Petroleum 500.0 10,000 DHS: GC-FID

Hydrocarbons

Recommended DHS Analytical Methods
Total Petroleum Hydrocarbons (TPH) Analysis -- Gasoline and Diesel
1. Scope and Application

a. This method is for the determination of gasoline and diesel
in contaminated ground water, sludges, and soil.

b. This method is recommended for use by, or under the super-

vision of, analysts experienced in the operation of GC and
in the interpretation of chromatograms.
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2.

Summary of Method

a.

This method involves the determination of volatile hydro-
carbons (gasoline) by the headspace method (EPA 5020) or the
purge and trap method (EPA 5030) (2) and the determination
of semivolatile organics (diesel) by the extraction mecthod.
A sample, after headspace, purge and trap, or extraction
treatment, is injected into a GC, and compounds in the GC
effluent are detected by an FID. Blanks, duplicates and
spikes must be analyzed at a minimum of once for every batch
of samples (5) or each type of matrix or every 20 samples
whichever is more frequent.

The sensitivity of this method usually depends on the level
of interference rather than on instrument limitations.
Table 3-6 below lists the limits of detection established by
the Department of Health Services 1in the absence of
interferences for water and soil samples.

TABLE 3-6

TPH METHOD DETECTION LIMITS

Extraction Headspace

Parameter Matrix Method Method

Gasoline Aqueous 0.5 mg/1 5.0 mg/1

Soil 10.0 mg/kg 5.0 mg/kg

Diesel Aqueous 0.5 mg/1

Soil 10.0 mg/kg

Interferences

a.

Solvents, reagents, glassware, and other sample-processing
hardware must be demonstrated to be free from interferences
under the conditions of the analysis by running method
blanks.

Before processing any samples, the analyst should demon-

strate daily, through the analysis of a solvent blank, that
the entire system is interference-free.

-67-




- ‘- -

4. Apparatus and Materials

a.

Gas-tight syringe: One cubic centimeter (cc) with chromacto-
graphic needles.

Vial with cap: 40 milliliter (ml) capacity screw cap
(Pierce number 13075 or equivalent). Detergent wash, rinse
with tap and distilled deionized water, and dry at 105°C
before use.

Septum: Teflon-faced silicone (Pierce number 12722 or
equivalent). Detergent wash, rinse with tap and distilled
deionized water, and dry at 105°C for 30 minutes before use.
Separatory funnel: 2-liter with Teflon stopcock.
Kuderna-Danish (K-D) apparatus.

Boiling chips: Solvent extracted approximately 10/40 mesh.

Water bath: Heated, with concentric ring cover, capable of
temperature control. The bath should be used in a hood.

GC: Analytical system complete with programmable GC
suitable for on-column injection and all required acces-
sories, including FID, column supplies, recorder, and gases.
A data system for measuring peak area is recommended.

GC column: 6 feet by 1/8 inch ID glass column packed wich
5% SP-2100 on Supelcoport 60/80 mesh.

Detector: FID.
Microsyringes: 10 pl, 100 ul, 200 ul.
Erlenmeyer flask: Pyrex, 250 ml capacity with a screw cap.

Mechanical shaker.

5. Reagents

a.

Stock diesel standard solutions: Prepare a commercial
diesel standard in carbon disulfide. Place 9 ml of CS2 into
a 10 ml glass-stoppered volumetric flask. Allow to stand
for a few minutes. Weigh the flask to the nearest 0.1 mg.
Using a 100 ul syringe, immediately add an amount of diesel
to the flask, then reweigh. Be sure that the liquid falls
directly into the CS9 without contacting the neck of the
flask. Dilute to volume, stopper, mix by inverting the
flask several times. Calculate the concentration in ug/l
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e.

from the net gain in weight. Secondary working standards
can be prepared from the stock standards.

Stock gasoline standard solutioms: GCasoline stock standards
can be prepared as above using commercial gasoline as-
standard in dodecane.

Sodium sulfate, anhydrous, ACS, granular.

Carbon disulfide, glass distilled, high purity. Another
solvent such as ethyl acetate or methylene chloride may be
used provided that the solvent can extract the petroleum
hydrocarbons and does not interfere with the resulting gas
chromatogram of the TPH. This must be demonstrated by spike
and recovery prior to the analysis of samples.

Dodecane, purified.

6. Procedures

a.

Organic Liquid

Organic liquid can be analyzed by dissolving a known amount
of sample into a certain volume of carbon disulfide in a
volumetric flask.

Water

(1) Transfer one liter of sample to the two liter separa-
tory funnel.

(2) Add 60 ml of solvent to the separatory funnel.

(3) Seal and shake the funnel for 60 seconds with periodic
venting to release vapor pressure.

(4) Allow the phases to separate for minimum of 10 minutes.
If emulsion occurs, the analyst must employ mechanical

techniques to complete the phase separation.

(5) Collect the extract and repeat the extraction two more
times using fresh portions of solvent.

(6) Combine three extracts and dry by passing through a
column of anhydrous sodium sulfate.

(7) Collect the dried extract in a K-D evaporative concen-
trator equipped with a 10 ml collection ampule.

(8) Add one or two clean boiling chips to the flask and
attach a three-ball Snyder column. Prewet the Snyder
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column by adding 1 ml of solvent to the top. Place the
K-D apparatus on a steam or hot-water bath. Adjust the
water temperature as required to complete the concen-
tration in 15 to 20 minutes. When the volume of liquid
reaches 1 ml, remove the K-D apparatus and allow it to
drain for at least 10 minutes while cooling.

(9) Rinse the K-D apparatus with a small volume of solvent.
Adjust the sample volume to 5 ml with the solvent to be
used in instrument analyses.

Sofl and Sludges

(1) Weigh 20.0 gram (g) sample into a 250 ml screw cap
Erlenmeyer flask. Add 80 ml of solvent.

(2) Cap the flask and shake on a mechanical shaker for at
least four hours.

(3) After the extraction is completed, filter the extract
and dry it by passing through a column of anhydrous
sodium sulfate.

(4) Collect the dried extract in K-D flask, fitted with a
10 ml concentrator tube and a three-ball Snyder column.
Wash the extractor flask and the sodium sulfate with a
portion of carbon disulfide and collect it into the K-D
flask.

(5) Add one or two clean boiling chips and concentrate cthe
extract to 5 ml as discussed in steps (8) and (9)
above.

GC Conditions
The recommended GC column and operating conditions are:

Column: 6 feet by 1/8 inch ID glass column packed with 5%
SP-2100 on Supelcoport, 60/80 mesh with nitrogen carrier gas
at 20 ml/minute flow rate. Column temperature is set at
40°C at the time of injection, hold for 4 minutes, and
programmed at 10°C/minucte to a final temperature of 265°C
for 10 minutes.

Calibration

(1) Establish GC operating parameters as specified in 'd.
above. By injecting secondary standards, adjust the
sensitivity of the analytical system for the analysis
of gasoline and diesel in environmental samples.
Detection 1limits for the extraction method and cthe
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(2)

(3)

headspace method are listed in Table 3-6 (page 67).
Calibrate the chromatographic system with the external

standard technique. At least three concentration
levels should be used for the preparation of the
calibration curve. One of the external standards

should be at a concentration near, but above, the
method detection limit, The other standard should
correspond to the expected range of concentratiouns

. found in real samples or should definme the working

range of the detector.

Using injections of 2 to 5 Kl of each calibration
standard, tabulate total peak height or area responses
against the mass injected. The results can be used to
prepare a calibration curve for gasoline and diesel.

The working calibration curve must be verified on each
working day by the measurement of one or more calibra-
tion standards. If the response varies from the
predicted response by more than ten percent, the test
must be repeated using a fresh calibration standard.
Alternatively, a new calibration curve must be pre-
pared,

Analysis of Samples

&Y

(2)

Extract

(a) Inject 2 to 5 Ul of the sample extract using the
solvent flush technique. Record the volume
injected to the nearest 0.05 ul, and the resulting
total peak areas.

(b) If the total peak areas exceed the linear range of
the system, dilute the extract and reanalyze.

Headspace Method ([Note: Purge and trap (EPA 5030) may
be used instead of headspace. ]

(a) Place 20 g (ml) each of the waste sample into
three separate 40 ml septum seal vials.

(b) Inject into one sample vial through the septum
200 1 of the gasoline standard in dodecane
(concentration 7,500 y g/ml). Label this "spike".

(¢) Inject into a separate (empty) 40 ml septum seal

vial 200 pl of the same standard. Label this
"standard".
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(d) Place the sample, spike, and standard vials into a
909C water bath for one hour. Store the remaining
sample vial at 49C for possible future analysis,

(e) While maintaining the vials at 90°C, withdraw 1 ml
of the headspace gas with a gas-tight syringe and
analyze by injecting into a GC.

(f) Analyze the standard and adjust instrument sensi-
tivity to give minimum response of at least two
times the background. Record and sum up all peak
areas of the gasoline standard.

(g) Analyze the spike sample in the same manner.
Record all peak areas.

(h) Analyze the undosed sample as in (g) above.
(1) Small sample size should be used if the concentra-
tion is found to be outside the concentration

range of the instrument.

g. Standard laboratory quality control practices should be used
with this method. '

Determination of Organic Lead -- DHS Method

1.

Discussion

Organic lead compounds constitute the largest single industrial
application of organo-metallic chemistry. Estimates indicarte
that about 1,450 organic lead compounds were known in 1968, and
the number has iIncreased with synthesis of about 130 new
compounds each year. The widespread presence of toxic, volatile,
lipophilic organic lead compounds in the environment can lead to
serious public health effects and damage to the aquatic biota.
With the phasing out of leaded fuels, substantial amounts of lead
compounds from petroleum sludges are being discharged into waste
streams. There is also evidence to suggest that the more toxic
organic leads such as tetramethyl-lead can be synthesized from
lead salts and simple chemical reagents in aqueous solutioms.

Caution: Some organic lead compounds are volatile and toxic.
Process the samples in a well-ventilated hood.

Scope
The method describes the determination of organic lead compounds
in various types of hazardous material samples. In this method,

a rapid organic extraction technique is applied to separate the
organic lead from a matrix with xylene, followed by reaction with
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1

1% Aliquat 336/MIBK on I solution. The extract is then analyzed
by a flame atomic absorption spectrophotometer. The detection
limit for organic lead is: soil 0.5 mg/kg: water 0.1 mg/l.

Reagents
3.1 (MIBK) methyl-isobutyl ketone (4-methyl-2-pentanone).

3.2 Todine solution: Weigh 3.0 g of I7 and dissolve and diluce
to 100 ml with benzene. Store in brown bottle.

3.3 Aliquat 336 (tri-capryl methyl ammonium chloride), available
from McKesson Company, Minneapolis, Minnesota.

10% V/V Aliquat 336/MIBK
1% V/V Aliquat 336/MIBK

3.4 Xylene.
3.5 PbCly -- Lead chloride
1. Stock PbClz solution. Dissolve 0.3356 g PbCly previ-
ously dried at 105°C for 3 hours in 10% Aliquat 336 in
MIBK solution and dilute to 250 ml. Store in brown
bottle. This solution contains 1,000 pg/ml of Pb.
2. Preparation of Intermediate Pb standard: Pipet 10 ml of
the stock solution (1,000 pg/ml Pb) and dilute to
100 ml with xylene/MIBK solution (40% xylene).
3.6 Sodium sulfate (Nas804), anhydrous, crystals.
Apparatus
4.1 Erlenmeyer flask with ground glass stopper, 250 ml.
4.2 Mechanical shaker.

4.3 Filter funnel and paper (Whatman No. 40 or equivalent).

4.4 Flame atomic absorption spectrophotometer and recorder or
integrator.

4.5 Lead hollow cathode or electrodeless discharge lamp.
Procedure
5.1 Sludges, sediments, and soils: Weigh out to the nearest

0.1 g about 50 g of homogenized sample into an Erlenmeyer
flask. Add 100 ml xylene. Stopper the flask and shake it
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for 1/2 hour on a mechanical shaker. Filter the extract
through filter paper and anhydrous sodium sulfate.

5.2 Add 20 ml of MIBK to a 50 ml volumetric flask.

5.3 Pipet 20.6 ml of the xylene -extract (Step 5.1) into the
flask and mix.

5.4 Pipet 0.1 ml of Iy solution into the flask and mix for abouc
one minute.

5.5 Pipet 5 ml of 1% Aliquat 336 in MIBK and mix.
5.6 Dilute to volume with MIBK and mix.
Standard and Blank Preparation

Prepare appropriate working standards and blank from 100 ug/ml Pb
standard.

6.1 Add approximately 20 ml of xylene to 50 ml volumetric flask.
Pipet the correct amount of the 100 ug/ml Pb standard into
the flask to prepare the right standard.

6.2 Add immediately 0.1 ml of I solution and mix well.

6.3 Add 5 ml of 1% Aliquat 336/MIBK and mix well.

6.4 Dilute to volume with MIBK and mix well.

6.5 Blank xylene/MIBK (40% xylene) should be treated as the
working standard solutions.

Analysis

7.1 Set up the AA according to the manufacturer’s instructions.
Use background correction to decrease broad band absorption
interference.

7.2 Aspirate Hy0 into the flame and adjust the acetylene flow to
8.5 1/min and the air flow to 25 1l/min.

7.3 Aspirate MIBK containing 40% xylene into the flame.

7.4 Reduce the acetylene flow to about 4.8 -1/min and make fine
adjustments in the acetylene flow to produce an even flame
with no yellow luminescence to obtain optimum conditions.

7.5 Aspirate into the flame blank, working standards, and sample

to measure the absorbencies. Estimate the concentrations of
organic lead in sample.
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E.

Calculations

Solids:

100 m1 x 50 ml x ug/l x F = yg/g organic lead calculated
50g 20 ml 1000 ml/1 as Pb.

where F = dilution factor. .

Quality Assurance (QA) and Quality Control (QC)

1.

Definition

Quality Assurance: Systematic procedures that are used to
provide assurance to a producer or user of iInformation that
defined standards of quality were met. QA covers field and
laboratory performance, i.e., the quality control procedures that
have been followed.

Quality Control: The activities that are used to implement the
quality assurance plan. Quality Iincludes adequacy of the methods
employed, reliability of the results, and cost effectiveness.

Chain of Custody

A Chaln of Custody Record is the disposition of a sample from
collection to laboratory: delivery. A Chain of Custody Record
should be made out after samples are collected and signed by
individuals collecting, relinquishing, and receiving samples.
See Figure III-6 (page 78) for an example of a U. S. EPA Chain of
Custody form.

Laboratory Certification

All soil and water samples should be analyzed by a DHS-certified
laboratory. Two certification programs exist in California and
both are administered by DHS. Additional information can be
obtained from the addresses listed:

Hazardous Materials Laboratory Certification Program

California Department of Health Services
Hazardous Materials Laboratory

2151 Berkeley Way, Room 234

Berkeley, CA 94704

(415) 540-3003
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Drinking Water Laboratory Certification

California Department of Health Services
Sanitation and Radiation Laboratory

2151 Berkeley Way, Room 465

Berkeley, CA 94704

(415) 540-2201

QA Project Plan: This 1is a plan that outlines objectives,
operational procedures, and the means for assuring how data of
known and acceptable quality can be obtained. Where major
projects are involved in remedial action, a plan for a perform-
ance audit (field and laboratory operations) and corrective
action may be needed. '

Number of Samples to Collect: The number of samples required
relates directly to project objectives and the level of data
reliability desired. The following are minimal recommendations
and do not ensure that representative or statistically valid
sampling of a site has been achieved.

Soil -- Tank excavation hole: At least ctwo samples col-
lected immediately after the tank is removed. This number
should be increased for more accurate representation in very
large excavations.

Soil background: Average of three samples.

Soil: VWhere >10 samples are to be collected at the same
site, five percent duplicates should be collected and
analyzed.

Water: Volatile organic analysis (VOA): All VOA samples
should be collected in duplicate. One sample should be
analyzed. The other acts as a backup in case a vial is
broken or re-analysis 1s necessary.

Water: Non-VOA analysis (.5-1-liter volume): One sample.
QC for remedial action should be designed to meet clean-
up/closure objectives for the particular site. The basic

principles outlined should be applied.

A general guide for field QC samples 1is presented in Table 3-7
(page 79).

Special Split-Sample Collection Instructions (7)
a. Purgeable organics or VOAs: Individual samples are taken

rapidly in succession in the specified containers. The
individual samples may then be analyzed in replicate. With
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the exception of samples collected in a bailer, VOA splits
should not be collected by pouring from one container into
another.

Nonvolatile hydrophobic organics (e.g., PCBs): Due to the
hydrophobic character of these compounds, it is not prac-
tical to split an aqueous sample. Consequently, it is
recommended that replicates be run on the extract only.
That is, when the analytical procedure for a hydrophobic
organic is followed, the extract should be carried through
in replicate through the column chromatography and analyt-
ical determinations.

Other analyses: Samples are split into portions while the
original sample container is agitated.

Metals, except chromium VI and dissolved metals: When
splitting samples for metal analyses, the sample must be
acidified with nitric acid to pH <2 before dividing the
sample. Acidification is especially critical if the sample
is basic, in order to prevent precipitation of metallic
hydroxides.
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1.0 Executive Summary

On October 16 through 30, 1991, six new groundwater monitor wells were installed at GPM
Gas Corporation’s (GPM’s), formerly Phillips 66 Natural Gas Company, Lee Gas Plant,
Buckeye, New Mexico. The objective of the monitor well installation was to identify the
petroleum constituents in the groundwater entering and leaving the plant site.

The initial subsurface investigation at the site was initiated in 1988 with the closure of four -
RCRA monitor wells and the installation of four investigatory monitor wells. To date,
sixteen groundwater monitor wells, four groundwater recovery wells, and one product
recovery well are operational at the Lee Gas Plant.

In addition to monitor well installation, quarterly groundwater samples and samples from the
newly installed monitor wells were collected and depth-to-water/separate-phase
measurements were recorded. Separate-phase hydrocarbons were found to be present in
recovery well RW-1 and monitor wells MW-6 and MW4.

For quarterly sampling, the groundwater from monitor wells MW-9, MW-10, MW-12, MW-
13, and MW-14 was sampled for petroleum constituents and major ions. Additionally, the
new monitor wells MW-15 through MW-20 were also sampled for petroleum constituents
and major ions.

The benzene concentrations in the samples from monitor wells MW-15 and MW-20
exceeded Water Quality Control Commission (WQCC) standards for benzene. The

analytical results indicate that the BTEX constituents in all of the other samples were below
WQCC standards.

The concentration of petroleum constituents in monitor wells MW-15, down-gradient of the
northern evaporation pond, and MW-16, up-gradient of the northern evaporation pond,
indicates that the northern evaporation pond could likely be a hydrocarbon source. The
groundwater from monitor well MW-20 will be resampled during the quarterly sampling
event in January to determine the validity of the initial sample results.
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2.0 Introduction

Since early 1988, Geoscience Consultants, Ltd., now H*GCL, has been involved in a
subsurface investigation at GPM’ Lee Gas Plant in southeastern New Mexico (GCL, 1988a).
The results of the initial investigation indicated that both separate-phase and dissolved-
phase hydrocarbons were present in the saturated zone beneath the site. Twenty
groundwater monitor wells and one recovery well have been installed at the site. Three of
the twenty monitor wells have been converted to recovery wells. The following is a brief
history of the investigative and remediative actions performed at the facility:

) April 1988: Four monitor wells were installed and four other monitor wells
were abandoned from a previously existing RCRA monitoring program
(GCL, 1988a).

. September 1988: A limited soil-vapor survey identified two potential sources
of hydrocarbon contamination (both former evaporation ponds, GCL, 1988b).

¢  January 1990: Jurisdiction of GPM’ Lee Gas Plant was transferred from the
New Mexico Environment Division (NMED) to the New Mexico Oil
Conservation Division (NMOCD).

e  April 1990: Four monitor wells and one recovery well were installed at the
site to define limits of the separate-phase plume and to begin recovery of the
floating product (GCL, 1990a).

e  August 1990: Four additional monitor wells were installed to further define |

the lateral extent of dissolved-phase hydrocarbons in the aquifer (GCL,
1990b).

e  January 1991: Two additional monitor wells were installed to delineate the
leading edge of the dissolved-phase plume. Two existing monitor wells were
converted to recovery wells (GCL, 1991).

e  May 1991: Monitor well MW-10 was converted to a recovery well per
NMOCDs’ April 2, 1991, request (NMOCD, 1991).
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e  June 1991: All monitor wells were sampled for a one-time comprehensive
sampling event at the Lee Plant and recommendations were made in
September 1991 to the NMOCD for additional monitor well installation
(H*GCL, 1991).

On October 16 through 30, six new groundwater monitor wells were installed and
groundwater samples were collected. Additionally, groundwater samples were collected from

~ the wells that require quarterly sampling (MW-9, MW-11, MW-12, MW-13, MW-14). -

These wells were designed for potential use in a final remedial action at the site. The new
monitor well locations (MW 15-20) are shown on figure 2-1. Objectives for the installation
of the new monitor wells are as follows:

e  MW-15, down-gradient of the north evaporation pond, as requested by
NMOCD.

e  MW-16, up-gradient of the north evaporation pond, to characterize the
groundwater up-gradient of the north evaporation pond and the plant.

e  MW-17 and MW-18, up-gradient of the plant, and south of the county road
that is immediately north of the plant; to characterize the groundwater
entering the plant up-gradient of water-supply well WS-1. Additionally, these
wells could be used to investigate the lateral extent of dissolved-phase '
petroleum constituents associated with the separate-phase hydrocarbon
contamination located southeast of the north evaporation pond.

e  MW-19 and MW-20, down-gradient of the plant, to characterize the quality
of the groundwater down-gradient of the plant.

¢  The analytical data obtained from the new monitor wells facilitate the
development of a remedial strategy plan for the site.
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3.0 Methodology

Borehole drilling, monitor well installations, and completion procedures were performed in
the same manner as those of previous installations. The new monitor wells were developed
with a submersible pump following the same procedures used in previous investigations
(GCL, 1990b). The new monitor wells were developed until the parameters of pH, electric
conductivity, and temperature were stabilized and until a volume of water greater than that .
lost during drilling had been recovered. Field notes documenting the well development data
are included as appendix A.

The lithology of each of the new monitor well borings was logged on standard H*GCL

lithologic forms and is presented in appendix B. The completion diagrams for these wells
are included as appendix C.

During the October investigation, quarterly groundwater samples were collected from
monitor wells MW-9, MW-10, MW-12, MW-13, and MW-14. These samples were collected
according to the same protocol used in previous investigations, following strict sampling and
chain-of-custody procedures (GCL, 1988c). Core Laboratories of Aurora, Colorado, per-
formed the laboratory analyses of these samples for BTEX/TPH. Intermountain

Laboratories of Farmington, New Mexico, performed the laboratory analyses for general
chemistry constituents.

Product-thickness and depth-to-water measurements at all existing monitor wells were made
both before and immediately after well installation using an ORS oil/water interface probe.
Water levels fluctuate during pumping; therefore, measurements in the recovery wells during .
pumping operations are not representative of static conditions.

The new monitor wells were surveyed by John West Engineering Co. The locations were
charted on the Lee Gas Plant’s northing and easting coordinate system.
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Table 4-1

Well and Water Surface Elevation Data,

October 30, 1991
Depth to Potentiometric
Water Casing Product Surface
Location  Datum is TOC Elevation  Thickness Elevation
MW-1 97.63 3979.25 0 3881.62
MWw-2 99.85 3980.50 0 3880.65
MWwW-3 99.77 3980.27 0 3880.50
MW-4 100.93 3980.16 1.54 3880.46
MW-5 98.16 3979.82 0 3881.66
MW-6 100.12 = 398179 . 041 3882.00
MW-7 - 105.43 3979.72 0 3874.29
MW-8 103.92 3981.31 0 3872.39
MW-9 100.44 3980.17 0 3879.73
MW-10 107.38 3981.02 0 3873.64
MW-11 98.79 3978.50 0 3879.71
MW-12 99.36 3978.82 0 3879.46
MW-13 101.27 3980.52 0 3879.25
MWw-14 102.83 3982.23 0 3879.40
MW-15 99.55 3981.70 0 3882.15
MW-16 97.94 3980.80 0 3882.86
MW-17 100.99 3981.80 0 3880.81
MW-18 102.55 3983.10 0 3880.55
MW-19 102.36 3980.80 0 3878.44
MW-20 104.87 3983.30 0 3878.43
RW-1 109.42 3980.87 TR 3871.43
*Water surface elevation corrected for separate phase using a
specific gravity for the product of approximately 0.8
All data are presented in feet
TR = Trace
TOC = Top of casing
0528/WWSURF10.WQ1




Table 4-2

Analytical Results from October 1991 Sampling Event

Total

Benzene Toluene Ethylbenzene Xylenes TPH
Location (ug/L) (ug/L) (ug/L) (ug/L) (mg/L)
WQCC
Standard 10 750 750 620 NA
MW-9 2 3 2 ND <10
MWw-11 2 2 ND ND <10
MW-12 4 3 ND - ND : <10
MWw-13 1 1 ND .. ND . <10
MW-14 ND ND ND ND <10
MW-15 4200 450 100 100 <10
MW-16 4 2 ND ND <10
MW-17 8 2 ND ND <10
MW-18 ND 1 ND ND <10
MW-19 ND 1 ND ND <10
MW-20 80 41 3 3 <10

TPH - Total Petroleum Hydrocarbons
ND - Not Detected

0528/RSLTS10.TBL
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5.0 Conclusions

The WQCC standard for benzene is 10 micrograms per liter (ug/L). The concentration of
benzene exceeded WQCC standards in groundwater samples collected in October at wells
MW-15 and MW-20; the concentrations found were 4,200 pg/l. and 80 ug/L, respectively
The WQCC standard for ethylbenzene, toluene, and xylenes was not exceeded in any of the
samples collected. _ . ,

Depth-to-water measurements obtained from the new monitor wells indicate that the
potentiometric surface remains relatively consistent across the site and is not significantly
affected by the continuous pumping at water supply well WS-1. The direction of flow
appears consistent at approximately 40 degrees west-of-south across the site. The gradient

of the potentiometric surface is approximately 1 vertical foot for every 650 horizontal feet
(.0015 ft/ft).

The separate-phase (free-phase) hydrocarbons that have been identified, figure 5-1 (H*GCL,
1991), indicate that the product plumes are most likely associated with two sources, the
southern evaporation pond and the northern evaporation pond, both of which are closed
(figure 2-1).

The analytical results for the sampled wells from the quarterly sampling event are consistent
with past results. Low level dissolved-phase hydrocarbons are present down-gradient of the
separate-phase hydrocarbons.

The groundwater up-gradient of the north evaporation pond has low concentrations of
dissolved-phase hydrocarbons as does the groundwater from wells MW-17 and MW-18, off-
gradient of the north evaporation pond and up-gradient of the plant. The concentrations of
the dissolved-phase hydrocarbons in these wells are probably indicative of the ambient
conditions in the oil field surrounding the site.

The groundwater from monitor well MW-15, directly down-gradient of the north

evaporation pond, has high levels of dissolved-phase hydrocarbons. The source of these
dissolved-phase hydrocarbons could likely be the north evaporation pond.

11
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Laboratory analysis on the groundwater sample from monitor well MW-19, down-gradient of
the plant, indicates that 1 part per billion (ppb) benzene is present. There appears to be
no migration of hydrocarbons from the plant at this location.

The sample from monitor well MW-20 indicates that 127 ppb total BTEX is present in the

groundwater at this location. The results are not indicative of ambient conditions, but they
could be the result of laboratory contamination or sampling error.
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Appendix B
Lithologic Logs
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Lithologic Symbols

oo

~~ Caliche

U2 cay

Send

Visual Percentage Symbols

0

c

X

Clay
Caliche
Sandstone
Sand
silt




MW-20 Lithologic Log

Poge_1_ of _3
LOCATION MAP: o 112
o i T1™7 swe iD: Phillips_Les LOCATION 1D: MW=20
= SITE_COORDINATES (ft.):
3| N_S2+4046 E W0%81.12
A.1100 o %.. GROUND ELEVATION, (ft. MSL): 3981.5
T o | N STATE: MM COUNTY: Lea
- o DRILLING METHOD: Woter Rotary
= & DRILLING CONTR.: Larry Felkins Drilling
o 200 S.2x0Q......7 : . DATE STARTED: _10—-20-81  DATE COMPLETED: 10—21-91
| N MW—20 FIELD REP.:_K. Summers
Feet g COMMENTS:
—1/4 ___1/4 NE1/4 NWy1/4 531 7175 R35E
LOCATION DESCRIPTION:
Drilling Time | Somple Type X
Depth Visual % Lith Scole: ond Intervol Lithologic Description
clciciciclolo]+]- 0-2' CLlay/Caliche
5 Clay is dk ylsh brn 10 YR 4/4, Cche is
CICICICICIC[CIO[F =~ —~

40% clay to v fine sands, Cche from
. - '0-2' is unbedded cobbles (fill).
2-5¥ Laliche ' :
Mod orange pink 5 YR 8/4 to grayish
orange 10 YR 7/4, 70X Cche, 30X ciay
to v fine sands. Cche is well cons,
cuttings are from clay to pea grave!
sized. Sonds ore mdd to sbrndd,
unconsolidated.
5-10° Laliche Same
10-15° Caliche Same
but BO% Cche, 20% clay to fine sands.
15--20° i

Grayish orange 10 YR 7/4, 40% v fine
to fine sonds, 10% sandstones, 50%
Cche. Sands are well rndd, well sorted,
uncons. Sandstones are of same
texture and mod—-well cons.

20-23  Sand/Sandstops Somne
but w/0% caliche.

23-25*

andstone
Mod orange pink 5 YR 8/4, some as
above w/50% v fine to fine sonds, 30%
sandstones, 20% paleocaliche.
25-30° Sand
Mod ylsh brn to dk yish brn 10 YR 6/6,
70% sond (v fine o fine) 30% siit v
fine to fine sands are rndd, well sorted,
cons to uncons. Interbedded thin (0-
&) loose mands from 25-37.
30-35’ Sandstone/Cche
Grayish orange pink 5 YR 7/2, cutlings
from silt to pea gravel sized w/large
cuttings highly ang 50% sandstone, 40%
paleocaliche. 10% v fine to fine eands.
Sands are mdd, uncons, well sorted.
Sstones are same, but mod wall cons.
35-38'  Sandefone/Caliche Same
38-40"  Sand/Sondsione
Grayish orange pink 5 YR 7/2, cuttings
size same as obove, but, 50% v fine to
fina sands, 30% sandstones, 20%
poleocaliche. Sands are rndd, uncons,
well sorled, stones are same w/mod well
cons,
40-45"  Sand/Sondstopes Same
45-50"  Sond/Sondstone Same
50--55' Sond/Sandsiong
Grayish orange pink 5 Yr 7/2, some,
but w/70% v fine to fine sands 20%
sandstones, 10% silts.

very pale orange 10 YR B/2. 60% caliche,




MW-20 Lithologic |:og

(Continued) Page 2 of _J3_
Drilling Time | Sample Type
Depth Visual % Scale: and Interval Lithologic Description

50
55 55-60°  Sand/Sandstone Some
R
60—-65° Sand/Sandstone i )
60+++++++ Lt brn 5 YR 6/4, 70% v fine to fine

sonds, 307% thin sandstones. Sonds are
rndd to sbrndd, uncons to mod cons,
well sorted.

65-70°  Sond/Sandstone Some

70-75°  Sand/Sandsione
Lt brn 5 YR 6/4, otherwise same as
above

75-80° Sand
Mod yish brn 10 YR 5/4, 80% fine fo v
fine sonds, 10% silt, 10% sandstones.
Sands are well rndd, well sorted mod
cons (sandstones) to uncons.

80-85%5’ Sand Some

85-90° Sand Same

90-95°  Sand Some .
but w/thin (") sandstones ot 91’ ond
94,

95—-100" Sand Same as 75-80'.

100-105" Sand Same

105-110" Sand Same

110-115" Sand Same
w/1* sandstones ot 114",

115~120° Sond Same os 75-80".




Page 3 of

Depth

Visual %

[;ﬂling Time
Scale:

Somple Type
and ':ntar\):gl

Lithologic Description

3
__________ —]

115

120

125

130

135

140

145

150

155

160

165

170

175

180

120-125'

Sand Same

T

= 130




MW-19 Lithologic Log
Poge_ 1 of _3_
LOCATION MAP: § §
& ¥ SITE ID: Phillips Lee _____ {OCATION ID: MW-19
S.1100 Uk ul: SITE._COORDINATES (ft.):
i N _52+484.25 E _E3+40.52
: “ JRUCK ROUTE cnouno ELEVA'HON (ft. MsL): 39797
———‘—\——— STATE: COUNTY: _Lea
S.2+00..1 : DRIUJNG METHOD. Water Rotary
DRILLING CONTR.. Lorry Felkins Drilling
0 200 DATE STARTED: 10—22-81 DATE COMPLETED:; 10-23-81
L ] FIELD REP.. K. Summers
Feet s MW-19 COMMENTS:
—1/4 __1/4 NW1/4 NE1/4 §31 7175 R35E
LOCATION DESCRIPTION:
Drilling Time | Somple Type . . -

Depth Visual % Lith Scole: and Interval Lithologic Description
glojoicICICICi+ :
gegotclcH= 0-3  Cloy/Caliche |

Clay is dk ylsh brn 10 YR 4/4 to
clciCiCiCl+ grayish brn § YR 3/2, Caliche cobbles
present, but not bedded. 40% cloy,

5 [Clelclclcielele 40% coliche frogments, 20% sitts and
fine sands. Sands are sbrndd, uncons,
mod well sorted.

3-5 Laliche
10 Mod yish bm 10 YR 5/4 to groyish-
CICICICICICICICI+ orange 10 YR 7/4, B0%Z Cche, 20% silts
to fine sonds. Sands are sbrndd to ong,
uncons. Cche is well cons. Cuttings
ore clay to coarse sand sized.

15 [EEleleleleE o005 Elliche Same

but harder.
15-20' Caliche
Grn.}'ish omnge 10 YR 7/4, 70% Cche';
20 30% sgit to fine sonds. Sonds aore sbang
CICICICICICICI+ to rndd, well sorted, semi cons in Cche.
" Cutlings ore clay to v coarse sand sized.
20—%4’ Caliche Same
2425’ i

25 ggg C ))E § ),E ;((I Grayish orange pink 5 YR 7/2, 20% v
fine to fine sands, 40% saondstone, 40% .
Cche. Sands ore mdd, well soried,
uncons sandstones of some texture are
well cons. Cutlings are silt to med

30 cicicicihxixixixl+« pec—qgravel sized.

25-30'  Caliche/Sandstone Same
30-35"  Caliche/Sandstone Some
35—-40" Sand/Sandstone
35 Grayish orange pink 5 YR 7/2, 60% v
414 1 i XX fine to fine sands, 10% siits, 20%
sandstones, 10% paleocaliche. Sonds
aore rndd to sbmdd, well sorted,
interbedded w/sandstones of same
40 texture and with Cche.
bbb XX 40-45'  Sand/Sandstone Some
45 45-50" Sand/Sondstone Same
+ 1 F [+ [ XX =
50 50-55" Sand/Sandstone Some
bt a6 G G el but w/70% v fine to fine sonds, 20%
silts, 10% sandstone.




MW-10 Lithologic Log

60

€5

70

75

105

110

118

.........

(Continued) Foge 2_ of _3_
Drilling Time | Somple Type
Depth Visual % Lith Scole: ond Intervol Lithologic Description
S0
55 55-60° Sand/Sandsione Same

60-65" Sand

it bm 5 YR 6/4, 90% v fine to fine
sonds, 10% sondstones. Sands are
mdd, well sorted, uncons., Sandsiones
of some texture are well to mod consa.

65-70" Sand Same

70-75" Sond/Sondstone ’ '
Lt. Bn 5 YR 6/4, 70% v fine to fine
sonds, 30X saondstones. Sonds are
mdd, well sorted, uncons. Sandstones
of same fexture are well cons.

75-80" Sand/Sondsione Some

80-85" Sonds

Mod yish bm 10 YR 5/4, 80X v fine to
fine sonds, <10% silts, 10% sondstiones.
Sands are mdd, uncons well sorted.
Sondsiones of same texture are mod-—
well cons.

85-90' Sand Some
90-85" Sand Same

95—-100° Sand Same
w/thin sondstone (~47) at 96"

100-105' Sond Same 90°-95'.

105-110" Sond/Sondstone

Mod yish brn 10 YR 5/4, some as
obove, with 1—2" sandstones at ~105 ond
108",

110-115° Sand Some os 100~105".

115-120" Sand Same




(Continued) Poge 3 of _3_

Drilling Time | Sample Type

Depth Visual % Scale: and Interval Lithologic Description

115

120 120—-125" Sand Saome

125-130' Sand Same

125

130 R D = 130

135

140

145

150

155

160

165

170

175

180




LOCATION MAP:
® MW-16

North Evoporoation
Pond (Abandoned)

MW-15 Lithologic Log

Poge_1_of _J

SITE ID; _Phillips Lee
SITE COORDINATES (ft.):
6+56.33

LOCATION 1D: MW=15

NN E_E 7+38.75
GROUND ELEVATION (ft. MSL): .3979.8
STATE: _N.M. COUNTY: Lea

DRILLING METHOD: Woter Rotary
DRILLING CONTR.: Lorry felkins Drilling_
DATE STARTED: .10—=17-81 DpATE COMPLETED:.10-19-~91

® MW—-15 FIELD REP.: _K. Summers
Not To Scale COMMENTS:
__1/4 __1/4 SWy/4 SE1/4 $30 T117S R3SE
LOCATION DESCRIPTION:
Driling Time | Somple Type
Depth Visual % Lith Scale: ond interval Lithologic Description
ololo|o|CIC|CICl+]—
0-2' 1 i
CICICICICICICIC I+ I— ~T2= Clay is dk ylsh brn 10 YR 4/4 to
grayish brn § YR 3/2, Cche is not
bedded. 40% cloy, 40% Cche frogs,
20% silts ond v fine sonds. Sands are
sbrndd to sbong, unconsol, mod well
sorted.
2-5 Laliche
Mod orange pink 5 YR B/4, BO% Cche,
20% silts to v fine sands. Cche is well
cons. Cuttings are from clay to pea
gravel sized.
5-10' Caliche Some
10-15' Laliche Some, very hord.
15-17° Coliche Some
17-20'

grayish orange 10 YR 7/4, 80% v fine
to fine sand, 10% sandstones, 10% silts.
Sonds are mdd, well soried, uncons.
Sondstones of same texture are mod
well cons. (calcite?)

20-23" Sond/Sandstone Same

23-25' Sand/Sondstone

Mod. orange pink 5 YR 8/4, same as

- 17'-20" w/50% sands, 30% sand stones,

: 207 poleocaliche, very little silt. ‘

25-30° Sand/Sandstone Same

30-35' ndston

' Grayish orange pink 5 YR 7/2, cutings

range in size from silt to fine pebble
gravel. larger cutlings are highly
angular. 50% sondsione, 40%
paleocadliche, 10% v fine to fine sands.
Sonds are rndd, uncons, well sorted.

35-37' Sandstone /Caliche Same

J7-40'
Soms, but 50% sonds, 20% silts, 20%
sandstones, 10% paleocaliche. Overoll
less consolidotion,

40~-45’ Sond /Sondstone

Grsh orange pink 5 YR 7/2, 50% v fine

to fine sands, 20% silts and clays, 20%

sandstones, 10% poleocaliche. Sands

ore mdd to sbang, well sorted,

interbedded w/sstones and Cche.

45-50° Sond/Sandstone Same

50-55'
Grayish orange pink 5 YR 7/2, some as
ebove but w/70% v fine to fine sonds,
20% silts ond cloys, 10% sondstone.




-MW-15 Lithologic Log
(Contihued) Page 2 of _3_
Driling Time | Sample Type
Depth Visual % Lith Scale: and Interval Lithologic Description
55-60°  Sand/Sandstone Same
60-65' Sand
Lt bn 5 YR 6/4, BO% v fine to fine
sands, 10% thin sandstones, <10% silts,
Sands are well sorted, uncons, mdd to
sbrndd.
65~70" Sand Same
70-75' Sand/Sandstone ' .
: Lt brn S YR 6/4, 30% sondstones, 70%
"~ v fine to fine sands. Saonds are mdd,
well sorted, uncons. Sandstones appear
to have calcits cement and are well
cons.
75-80' Sand
Mod yish bm 10 YR 5/4, 80% fine to v
fine sands, 10% sandstone, 10% silt.
Sands are well rndd, uncons, well
sorted.
80—-85' Sagnd Same
85-90° Sand Same
80-95’ Sand Same = . '
but w/thin sondstone beds.
95-100" Sand Some as 85-90°.
100-105" Sand Same
105-110' Sand Same
110-115" Sand Sacme




MW-15 Lithologic Log
(Continued)

Poge 3  of _3

Depth

Visual %

Drilling Time
Scale:

Sample Type
ond interval

Lithologic Description

115

120

125

130

135

140

145

150

185

160

165

170

175

180

¥

115-120°

120125

Sand, Same
w/thin sandstone ot 117°.

Sand Same

m = 125




MW-18 Lithologic Log
Page_1_ of _3
LOCATION MAP:
® MW-16 SITE 1D: _Phillps Lee LOCATION 1D: _MW=16
SITE COORDINATES {ft.):
N_N B+12.07 £ _E 8+62.34
North Evaporation CROUND ELEVATION (ft. MSL): 3978. 4L
Pond (Abandoned) STATE: _N.M, COUNTY: _ea
ORILLING METHOD: Water Rotary
DRILLING CONTR.: _Larry Felkins Drilling
DATE STARTE?(:_;M DATE COMPLETED: 10—19-91
@ MW-15 FIELD REP.: K. summers
Not To Scale COMMENTS:
/4 /4 /4 __1/4 S30 T717S R3SE
LOCATION DESCRIPTION: _North Of Former Evaporation Pond, North Of Plant
Drilling Time | Sample Type . .
Depth Visual % Lith Scale: and Interval Lithologic Description

OOOOCCCC+—%
i

0-2' Clay/Caliche Cobbles
Clay is dk yish brn 10 YR 4/4 to
grayish brn 5 YR 3/2, Cche present but
not bedded. 40% clay, 40% Cche
frags, 20% silts and v fine saonds. Sands
are sbrndd to sbang, uncons, mod well
sorted.
2-5 Laliche
Mod orange pink 5 YR 8/4, cuttings
are clay to pea grovel sized. B80%
Cche, 20% silts and v fine sands. Cche
is well cons,
5-10° Caliche Same
10-15"  Cgliche Same
15-19" Cgliche Same
but w/10% sandstones.
19-20'
Grayish orange 10 YR 7/4, 80% v fine
to fine sands, 10% sandstones, 10%
silts. Sonds are rndd, well sorted,
uncons. Sandstones are of same
texture, mod-well cons w/calcite.
20-25" Sand Sandstone Same
but w/60% sands, 20% sandstones, 20%
- paleocaliche, very little silt.
25-30" ' Sand/Sandstong Some
but mod orange pink 5 YR 8/4.
30-31'  Sand/Sgndstone Same
31-35' i
Grayish orange pink 5 YR 7/2, cuttings
ronge in size from silts to fine pebble
gravel, larger cuttings are highly
angular. 50% sandstone, 10X v fine
sands and silts, 40% paleocaliche.
35-40'  Sandstone/Caliche Same
40-41"  Sand/Sandstone Same )
but 20% silts 50% sands, 20%
sandstone, 10% paleocaliche. Sands
are rndd, well sorted, uncons.
41-45' n n
Grysh orange pink 5 YR 7/2, 50% v
fine to fine sands, 20X silts and clays,
20% sandstones, 10% paleocaliche.
Sands are rndd to shang, well sorted,
interbedded w/sandstones and Cche.
45-50' Sand/Sandstone Same
50-60'
Grayish orange pink 5 YR 7/2, same as
above w/70% v fine to fine sands, 20%
silts ond cloys, 10% sandstone, very
little Cche.




MW-18 Lithologic Log
(Contirued) Poge 2  of _3_
Drilling Time | Somple Type
Depth Visual % Lith Scale: and interval Lithologic Description
50
55
60-65'  Sand
60 Light Bn 5 YR 6/4, 80X v fine to fine
sands, <10% silts/clays, <10% thin
bedded sandstones. Sands are well
sorted, mdd, uncons to med cons.
65 65-70' Sand Same
70-75' Sand/Sondstone - L
Lt brn 5 YR 6/4, 60% v fine to fine
70 sands, 40% sandstones. Sands are
mdd, well sorted, uncons sandstones
cre of same texture, well cons (prob
calcite cemented).
75-80° Sond
75 I~ Mod yish brn 10 YR 5/4, 80% v fine to
fine sands, <10% silts, <10% thin
bedded sandstones. Sands are well
rndd, uncons, well sorted.
80 80—-85" Sand Same
Bs 85-90° Sﬁnﬂ Same
90 80-95' Sand Same
a5 95-100" Sand Same
but w/thin sandstone ~10%.
100 100-105' Sand Same
105 105-110' Sand Same
110 110-115" Sand Same
15 115—-120' Sand Same




(Continued) Poga 3 of _3

Drilling Time  Sample Type

Depth Visual % Scale: and Intervol Lithologic Description

115

120 120-125' Sand Same

130

135

140

145

150

155

160

165

170

175

180




Feat

.....

—1/4 __1/4 SW1/4 SE1/4 s30 T17S R3SE

LOCATION DESCRIPTION:

Poge_1_ of _3
SITE 1D: Phillips Lee | OCATION ID; MW—17
SITE COORDINATES (ft.):
N _N4+58.84 £ _E4+74.89

GROUND ELEVATION (ft. MSL): _3980.2
STATE: N.M, : COUNTY: _Lea
DRILLING METHOD: Water Rotary
DRILLING CONTR.: Larry Felkins Drilling
DATE STARTED: _10—22-91 DATE COMPLETED: _10-23-91
FIELD REP.: K. Summers

COMMENTS:

Drilling Time | Sample Type
Scale:

30

Depth Visug! % Lith and interval Lithologic Description
Qi0l0|CICICICI+ .
0-2' Clay/Caliche
clelelelelelee e Clay is dk yish brn 10 YR 4/4, Cche
—_—_ cobbles present ot 40% (not bedded),
~>=_ 40% clay, 20% siits to fine sands.

S Elekclelelclelell—=> Sands are sbrndd, uncons, mod well

=~ " sorted w/clays.
—_ 2-5 Laliche
—_— Mod oranga pink 5 YR 8/4, B0X Cche,
~=_ 10% v fine to fine sonds, 10% silts.

10 ciclciciciciciCl4 =" = Cuttings are clay to pea gravel sized.
= Sands are sbang to rndd, well sorted,
~=_ interbedded w/Cche. Cche is well cons.
—_ = 5-10° Laliche Same

15 A~ 10-15' Laliche Seme

clcicicicicic +—:‘>\:’ :5—18' Q_cglim Same
—_— 8-20°
=T Grayish orange 10 YR 7/4, 60% Cche,
CICICICICICIpHt ]l el 7 40% v fine .‘stands. Cuttings range in
e size from st to v coarse sand sized.

20 RIXXXIXICIC[CiCH R A Sands are sbrndd, well sorted, uncons.
SRl 20-25' i
PR Mod orange pink 5 YR 8/4, 50%
—_— 's_andstor}‘ea. 40% paleoc?tlilcha. 10% vf

25 TN ine to fine gands, Cuttings range from

XXXXICICIC.C b TR pea gravel to v fine sands. Sands are
P, well mdd to sbrndd, well sorted,
= uncons. Sandstones are of same

texture and well consolidated.
25-30" Sandstone/Caliche Same
30-35' Sandstone/Caliche Same

35-39'
Grayish orange pink 5 YR 7/2, 80%
sandstone, 10% v fine sonds, 10%
Cche. Sands are rndd, well sorted, well
cons.

39-40°

Grayish oronge pink 5 YR 7/2, 60% v
fine to fine sands, 20% clays and silts.
20% scondsiones. Sands are mdd to
sbang, well sortad, interbedded
w/sandstones.

40-45' Sand/Sandstone Same

45-50° Sand/Sandstone Same

50-55° Sand/Sandstone

Grayish orange pink 5 YR 7/2, 80% v
fine to fine sands, 10% sandstones,
10%Z Cche. Sonds are sbrndd to rndd,
well sorted, uncons to mod cons.




MW-17 Lithologic Log

(Continued) Poge 2 of _3_
Drilling Time | Somple Type
Depth Visual % Lith Scale: ond Interval Lithologic Description
55-60' Sand/Sandstone Same
60-65’ Sand
. Light brn 5 YR 6/4, BO% v fine to fine
sands, 10% thin bedded sandstones,
<10% clays, silts, Cche. Sands are well
rndd, uncons, well sorted.
65-70" Sand Same
70-75'  Sand Same
75-80' Sand/Sandstone
L. brn 5 YR 6/4, 60% v fine to fine
sand, 40% sandsione. Sonds are rndd,
well sorted, uncons. Sandstones are of
same texture but well cons.
80-85' Sand
Mod ylsh brn 10 YR 5/4, 80% v fine to
fine sands, 20% thin sandstone beds
(<6"). Sands are rndd, uncons, well
sorted. Sandstones are of same texture,
but well cons.
85-90° Sand Same
1980-95" - Sand Same
95-100° Sond Same
100-105' Sand Same
105~-110' Saqnd Same
110-115" Sgnd Same
115-120' Sagnd Same




N TS N e

MW-17 Lithologic Log
(Continued) Poge 3 of _3

Drilling Time | Somple Type ] ) .
Depth Visual % Lith Scole: ond Interval Lithologic Description

118

120 120-125" Sond Same

130

135

140

145

150

185

160

165

170

175

180




. S .

S N .E wa N TN B Es

LOCATION MAP:

Feet

—1/4 __1/4 SW1/4 SE1/4 s30 7175 R3SE

LOCATION DESCRIPTION:

MW-18 Lithologic Log

Page_1 _ of _3

SITE ID:; _Phillips Lee LOCATION iD: MW-18

STTE. COORDINATES (Ft.):

NN E _£1497.40
GROUND ELEVATION (ft. MsL); 3981.1
STATE: _N.M COUNTY: Lea

DRILLING METHOD Water Rotary

DRILLING CONTR.: _Larry felkins Drilling

DATE STARTED: 10—19-81 DATE COMPLETED: 10=21-91

FIELD REP.: K. Summers

COMMENTS:

Depth Visual % Lith Scole:

Driling Time | Sample Type
and Interval

Lithologic Description
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0-7 Lloy/Caliche
Clay is dk ylsh brn 10 YR 4/4 to
grayish brn S YR 3/2, Caliche cobbles
present, but not bedded. 40% clay,
40%X caliche frogs, 20X silts and fine
sands. Sands are sbrndd, uncons, mod
well sorted w/clays.
2-5 Coliche
Mod orange pink 5 YR 8/4, cuttings
ore clay to pea gravel in size, 70%
Cche, 20X silt, 10% v fine sands.
Sands are rndd to ong, well sorted,
interbedded w/Cche. Caliche well cons.
5-10° Caliche Same
10-15 Laliche Same
15-17° LCgliche Sqme

17-20' Sandy Calicha
Grayish orange 10 YR 7/4, cuttings are
silt to v coarse sand sized. 40% v fine
sands, 60% soft caliche. Sands are
sbrndd, well sorted, uncons.
20-25' Caliche, Sandstonag
Mod oronge pink 5 YR 8/4, cutlings
range in size from v fine sands to pea
gravel. 10%X v fine sands, 60% caicite
cemented sandstones, 30X paleocagliche.
Sandstone well rndd to sbrndd, wall
sorted. Sandstone is of same texture
ond well consolidoted.
25~30° i
Grayish orange pink 5 YR 7/2, same as
cbove w/20% v fine sonds 50%
sandstone, 30% pgleccaliche.
30-34' Laliche, Sgndstong Same
34-35'
Grayish orange pink 5 YR 7/2, cuttings
ronge from v fine sand to pea gravel
size, larger cuttings are highly angular.
80% scndstone, 10% v fine sonds, 10%
poleocaliche. Sands are mdd to sbrndd,
well sorted. Scndstones of same
texture ara very well consolidated,
caicite cemented.
35-39° Sandstone Same
39-40' Saqnd/Sandstone
Grayish oronge, pink 5 YR 7/2, 50% v
fine to fine sands, 20X silts aond clays
20% sandstones, 10% paleocaliche.
Sands are mdd to sbang, well sorlad,
interbedded '/sundstones and Cches.
40-45' Sand/Sandatone Same
45-50' Sand/Sandstons Same
50-55° Sond/Sandstone Same
but with 70% v fine to fine sands, 10%
silts and clays, 10% sandstones, 10%
paleocaliche.
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MW-18 Lithologic Log
(CO'M Poge_2_ of _3
Drilling Time | Sample Type
Depth Visual % Lith Scale: ond Interval Lithologic Description
55-60' Sond/Sandstone Same
60-65' Sand
Light brn 5 YR 6/4, BO% v. fine to fine
sands, <10% silta/clays, <10% thin
bedded sandstones. Sands are v well
mdd to sbmdd, uncons. to mod cons.,
well sorted.
65-70° Sand Some
.70-74" Sond Some
74-75'  Sand/Sandstone o .
Lt brn 5 YR 6/4, 50% v fine to fine
sands, 50% sandstone. Sands are rndd,
well sorted, uncons. Sstones are of
game texture, calcile cemented, well
cons.
75—-80" Sand
Mod ylsh bm 10 YR 5/4, same as 60—
65",
80-85" Sand Same
85-80° Sand Same
80-95° Sand Saome
95-100° Sand Saome
100-105" Sand Same
105-110' Sand Same
110-115" Sgnd Same
115-120° Sand Same




MW-18 Lithoiogic Log

(Continued)

Page 3 of _3_

Depth

Visual %

Drilling Time
Scale:

Sample Type
and Interval

Lithologic Description
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120-125%' Sand Saome

125-128' Sand Same
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Appendix C

Monitor Well Completion Diagrams



Monitor Well MN-15 Completion Diagram

]

3.0

PVC Cap

Steel Casing With Pad Lock

Concrete Slab

T— Neat Cement Slurry With
5% Bentonite

4" Sch. 40 PVC Casing

/- 1/4 Bentonite Pellets

Top 0f Secreen

4" x 40' PVC Screen
(0.02" Slot)

Static Water Level (Approx.)
8/20 Silica Sand

Bottom Of Screen

4" x &' PVC Blank With End Cap
Total Depth Of Well

Total Depth Of Borehole




Monitor Well MW-18 Completion Diagram
PVC Cap
Steel Casing With Pad Lock
f 1 /—
Concrete Slab

~4——— Neat Cement Slurry With
5% Bentonite

~4—— 4 Sch. 40 PVC Casing

85.6"

/ » .
20.0° ¢ / / - 1/4 Bentonite Pellets

l 76.1°

Top Of Screen

| & x 40' PVC Screen
(0.02" Slot)

Static Water Level (Approx.) .
8/20 Silica Sand

986.5"

Bottomm Of Screen

—— 4" x 5 PVC Blank With End Cap
~=3—— Total Depth Of Well

124.0°

Total Depth Of Borehole




Monitor Well MW-17 Completion Diagram

PVC Cap

Steel Casing With Pad Lock
f Concrete Slab

]

~#—— Neat Cement Slurry With
5% Bentonite
J—-——— 4" Sch. 40 PVC Casing
85.4'
89.7" /- 1/4 Bentonite Pellets
76.8° Top Of Screen -
89.5° v _ Static Water Level (Approx.)
—— 4" x 40’ PVC Screen
(0.02° Slot)
~&— 10/20 Silica Sand
. 172 Bottom 0f Screen
—— 4" x 5° PVC Blank With End Cap
122.4' Total Depth Of Well
128.0'

Total Depth Of Borehole




Monitor Well MW-18 Completion Diagram

PVC Cap

Steel Casming With Pad Lock
/ Concrete Slab

-L—— Neat Cement Slurry With
5% Bentonite

~——— 4" Sch. 40 PVC Casing

82.5'
69.0° Y / /] Q /e 1/4" Bentonite Pellets
T8 |l —Lait— Top 0f Screen
S —i—— 47 x 40' PVC Screen
----------- — ] (002 swot)
101.0° v_ :."."_'.: S Static Water Level (Approx.)
- = [ <#— 8 /20 Silica Sand
L1B.2" |t~ L4t Bottom Of Screen
4" x 5 PVC Blank With End Cap
123.4°

Total Depth 0Of Well

124.0°

Total Depth Of Borehole




Monitor Well MW-18 Completion Diagram

1 01.0'_

68.2°

PVC Cap

Steel Casing With Pad Lock
f ] /
Concrete Slab

~m—— Neat Cement Slurry With

5% Bentonite

~4————— 4" Sch. 40 PVC Casing

s [

les- 1/4" Bentonite Pellets

Top Of Screen

Static Water Level (Approx.)

—— 4" x 40' PVC Screen
(0.02° Slot)

od—— 10/20 Silica Sand

Bottomm 0f Screen

—— 4 x 5 PVC Blank With End Cap

131.0°

Total Depth Of Well

Total Depth Of Borehole




Monitor Well MW-20 Completion Diagram
PVC Cap
Steel Casing With Pad Lock
[ 1 /
Concrete Slab

-4'—— Neat Cement Slurry lith
5% Bentonite
4" Sch. 40 PVC Casing
68.1° .
72.0° Y, 4 /|- 1/4" Bentonite Pellets
M T - Top Of Screen
‘ R —— 4" x 40° PVC Screen
........... (0.02" Slot)
103.0’ v _lo Static Water Level (Approx.)
I;'.-_'<_'.r—— 10/20 Silica Sand
121.3° Bottom Of Screen
—— 4" x 5 PVC Blank With End Cap
126.4' =;—— Total Depth Of Well
130.0° oo

Total Depth Of Borehole




J

APPENDIX D




Appendix D
Laboratory Reports
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Westarn 'Atlas
International

RECEIVED :ov 1 8 1391

CORE LABORATORIES

A Linon/Oresser Comoany

Signature

Name: David a. McWharter

Title: LABORATORY MANAGER

Tne analyses. opinions or ‘Nerpretanons Lontaired n this regort are basec uoor oos
fanons or opinions expressed represent inebest.ucgement of Core Lagoratores Co

Proper operations, or profitapieness howaver ¢ any oil. gas. ¢oal or orher TN Groparty. welt Of Sang .n LORMELtOn with

Wy

Core Laboratories :

1300 South Potomac, Suite 130
Aurora, CoO 80012

3&1vanons and materiat supgheq %y ‘nechent for wnose e1Cl,s:i e and contidentiai yse this repart nas been made The interpre-
76 Laboratones assumes vg f8s5ensiDihly and makes no warranty or represenial

ONS. express or mplied. as 1o the Producvity,
wRICh SuCh report 1§ Jsed of rened ypon for any reason whatscever
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Wi

Westarn Atlas
Intaernational

CORE LABORATORIES

A Lmon/Dresser Company

LABORATORY

TESTS RESULTS

AMFARYAY

SCIENCE COMSULTANTS, LD,

CLIENT 1.D.........: PHILLIPS COC #4457
DATE SAMPLED.......: 10/17/91

TIME SAMPLED.......: 09:05

WORK DESCRIPTION...: 9110170905

LABORATORY 1.D...: 911982-0001
DATE RECEIVED....: 10/21/91
TIME RECEIVED....: 10:00
REMARKS....cc00eel

8020 - AROMATIC VOLATILE ORGANICS

Benzene 2
Toluene 2
Ethyl Benzene ‘ ND
Xylenes ‘ v ND
B015(Mod) - Hydrocarbon ID - TPH <10

ug/L
ug/L
ug/L -
ug/L

mg/L Diesel

8020 (2)

8015 (Modified) (2)

10/30/91  MRC

10729791 MR

1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780

PAGE:1

The anaiyses, opinions of interpretations Contanea in this repart are tased upon oDSErvations ana mater-a supgreQ Dy the chent for whose exciusise and 2ontidential use this report nas been made The interpre-

ranons or Soin.ons eapressedrepresent the pest judgement of Corel

-es Coret

proper coerations, of proliableness however of any oil, @as. coal or other mineral Jroperty. weil Of $ard  conreckon with which such report .s used 5r relied ypon lor any reason whatsoever

ass.mes NG rasporsdiity and Makes NO watranty or representanons, express or implied, as to the productivity,
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Western Atlas
International

CORE LABORATORIES

A Liton /Dresser Compary

LABORATORY TES
MN/N

TSs RESULTS

DATE SAMPLED.......: 10/17/91
TIME SAMPLED.......: 11:00
WORK DESCRIPTION...: 9110171100

HCUE"T I.Dieecaceo.s PHILLIPS COC #4457

LABORATORY 1.D...: 911982-0002
DATE RECEIVED....: 10/21/91
TIME RECEIVED....: 10:00
REMARKS.....cc...2

Tes

8020 - AROMATIC VOLATILE ORGANICS

Benzene 4
Toluene 3
Ethy! Benzene ND
Xylenes : ND
8015(Mod) - Hydrocarbon 1D - TPH <10

|

- b b b

10

8020 (2) 10/30/91 MRC

ug/L
ug/L
ug/L
ug/L
mg/L Diesel 8015 (Modified) (2) |10/29/91 MRC

1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780

1a10Ns Of 0OLIN:ONS exprassed regresent the bast udgement of Cora Latoratsres

Proper operanors of profilableness nowever ot any ol §as CCa: or oiner m rarg Zroparty weltarsang nr

PAGE:2

Tne analyses. 50.M0NS OF interpretatans contained nims 1ep0r! are £ased Lpor LCservalions arg mater-al s

ADOratones assure

Zohed Ly ine Chent'cr whose exCiuSve 4nd contdental sse this 720018 ~as Ceen made Tne witernte-

7 SOty 3NT Makes NG wATfanty Gf feDr25enilalons 2xpress or smpned as 1o Ihe proecuch. vty
190 40th WHICh SLCN 78Dt s used or ref ed upon ler any "=ason ~f.alscever




WA

Western Atlas

international
A Lawon/Dresser Compary

CORE LABORATORIES

LABORATORY

TESTS
11719/9

RESULTS

- GEOSCIENCE CoNS

10/17/91

TIME SAMPLED...... .2 12:30
WORK DESCRIPTION...: 9110171230

CLIENT 1.D.........: PHILLIPS COC #4457
DATE SAMPLED.......:

LABORATORY 1.D...: 911982-0003
DATE RECEIVED....: 10/21/91
TIME RECEIVED....: 10:00
REMARKS...00anaaet

Tne araiyses opnions Of :nterzretators ontained .n tis *e00r! are Dased Loon 205€7vatons and matena! supp-ed By the chent10r wnose 2xC'usive and cortidennal yse this 20501 has Seen made Thenterpre-
1au0Ns O GL.riGns eapressed represeri - e Zest udgement of Core Latc ator 8s 3572 LaDOralones assurmes no resparsiCiity 3rd Mares N0 w3r-anty of repr23erialors express o0 :mphed. as '0 the procuctivily,

£FODR! SHRLANONS. Of Drohiabien @SS TLazaer of ANy T, 925 ©OA OF DIPeT Torera, DINCErly wall OF SArd P TCregsnar Wb APCR SLCR FeROMT S JS20 57 f8ved Lpon tor 3Ny 123500 whatscevar

~ Jrwrsmitsriowirs o : Eom
8020 - AROMATIC VOLATILE ORGANICS *q 8020 (2) 10/30/91 MRC
Benzene 1 1 ug/L
Toluene 1 1 ug/L
Ethyl Benzene ND- 1 ug/L-
. Xylenes ND 1 ug/L
8015(Mod) - Hydrocarbon ID - TPH <10 10 mg/L Diesel 8015 (Modified) (2) 10/29/91 MRC
1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780
PAGE:3




Wi

Western Atlas
International

CORE LABORATORIES

A Lmon/Dresser Company

LABORATORY

TESTS
LRTARTAY

RESULTS

CLIENT 1.D.........: PHILLIPS COC #4457
DATE SAMPLED.......: 10/17/91

TIME SAMPLED.......: 12:40

WORK DESCRIPTION...: 9110171240

LABORATORY 1.0...: 911982-0004
DATE RECEIVED....: 10/21/91
TIME RECEIVED....: 10:00

REMARKS . cccvavsast
ST LINITS/DILUTION|UNITS OF MEASURE ' |TEST WETHC
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 10/30/91 MRC
Benzene ND 1 ug/t
Toluene ND 1 ug/L
Ethyt Benzene ND 1 ug/L
Xylenes ND 1 ug/L
8015(Mod) - Hydrocarbon ID - TPH <10 10 mg/L Diesel 8015 (Modified) (2) |10/29/91 MRC
1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780
PAGE :4

47500y ANG M3BKESs 70 warratiy o7
groge’ 30e0at.ors Of DICHIaTeness toaever of any 04 Gas. coal of Jther Mineral Lrrpetty wel O 3and r 2oAnes 0 Ath APCN SUCT TRDGI! § L3ES 5F 130haC LPON 10f ANy 1e35CT AnaISOe/ar

Trearai ses oLMCrS Or nlerdretalions SontaINGC 1N ths report are based LPON OC3er/alons and Matenai 1 ,0Ci.eS =, "Ne Chent 'Gt w032 240,516 ar G 2CnNZental use iis reccr! nas seen mace Therterprs.
1RUVMS LI CL M ons exDresseq iepresert ine cest judgement of Core Laborateres 7« Laboratones assu™e’ NG *

ragresentalons, 2xpress Sr.mpnec. s 15 tne droductivily,




Western Atlas
International

' CORE LABORATORIES

A Liion/Dresser Company

LABORATORY

119/

TESTS RESULTS

CLIENT I.D.........: PHILLIPS COC #4457
DATE SAMPLED.......: 10/17/91

TIME SAMPLED.......: 12:45

WORK DESCRIPTION...: 9110171245

LABORATORY 1.D...: 911982-0005
DATE RECEIVED....: 10/21/91
TIME RECEIVED....: 10:00
REMARKS.cccccvceel

8020 - AROMATIC VOLATILE ORGANICS

Benzene ND
Toluene ND
Ethyl Benzene : %
Xylenes o ND
8015(Mod) - Hydrocarbon 1D - TPH <10

1 8020 (2) 10/30/91 MRC
1 ug/L

1 ug/L

L ug/t -

1 ) ug/L

10 mg/L Diesel 8015 (Modified) (2) [10/29/91 MRC

1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780

PAGE:5

Treanalyses 20m0NS O Slersr2:alions contained in th.s report are based L ocr J5587/a%U0Ns and mater:al $.001:€4 Dy The Client 'or whese 2xClusive ard conticental use this resor! nas been made The nterpre-
ratars 3¢

rserpressed roresentine Sestudgemeant ot Core Laberalor @c 2a7e LabCrAlones assumes ne rasporsibiity and Mmakas fo warrarty of *eCrasenialions, @xpress 6f .mphad. as 10 the SIoduclivity
unng Of Drotilatiesess nowever 3t any oif gas £oal of other Tomer3 CriDerty well or SaNAIr TLrrELT AR MR AFLCA SUCH r2001T 15 usEd I7 renad wpon for any reason anatsoever




Western Atlas
International

CORE LABORATORIES

A Lmon/Dresser Company

LABORATORY TESTS
11711/

RESULTS

CLIENT I.D.........: PHILLIPS COC #4457
DATE SAMPLED.......: 10/17/91
TIME SAMPLED.......: 14:25

LABORATORY 1.D...: 911982-0006
OATE RECEIVED....: 10/21/91
TIME RECEIVED....: 10:00

Tre araiyses. Q0iIMONS Of ‘Nlerprelalcrs 26r 3.mad n s

0roger operations. Of profitabieness ~cweser of any ol g

alcrs nrsoirors expressec represert ire gest .wa2gementof Core Laboratores Core L,

report are based LpCn OCSEr vanons and mater-al sup

23S COAl Of other munersi or o

REMARKS....00ue.es
LI TS/ rLuTIoN
* 8020 (2) 10/30/91 MRC
Benzene ND 1 ug/L
Toluene ND 1 ug/L
Ethyl Benzene ND -1 ug/L
Xylenes ND 1 ug/t’
8015(Mod) - Hydrocarbon ID - TPH <10 10 mg/L Diesel 8015 (Modified) (2) [10/29/91 MRC
1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780
PAGE:6

Cteq Dy ine client *3t ANOSe esclusise Ing onticential use this recGrt mas Deen made The interpre-
aboralones assumes no r23DCNSIbty and MIkes 7% WAz ant, If 1BPresertalions, exprass of mpied, as 10 the productivaty,
erty, well Of 3and :n cornechan ah whieh such repoft s Lsegar rahed yoon 107 any r£ainn anatsce /et
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Western Atlas
International

CORE LABORATORIES |

A Liton/Oresser Comparny

LABORATORY TESTS RESULTS
1/

CLIENT I.D..c......t PHILLIPS COC #4457
DATE SAMPLED.......: 10/17/91%

TIME SAMPLED.......: 15:45

WORK DESCRIPTION...: 9110171545

LABORATORY [.D...: 911982-0007
OATE RECEIVED....: 10/21/91
TIME RECEIVED....: 10:00
REMARKS.....c000a2

ITS/*DILUTION U3

8020 - ARQMATIC VOLATILE ORGANICS

Benzene
Toluene
Ethyl Benzene
Xylenes

8015(Mod) - Hydrocarbon 1D - TPH

ENUN

<10

*1 8020 (2) 10/30/91 MRC

1 ug/L
1 ug/L
1. ug/L
-1 ug/t
10 mg/L Diesel 8015 (Modified) (2) }10/29/91 MRC

1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780

Tre aralyses. 0GINONS OF N1ErEratat ars Contanad v Ins r2poHt are based upor

PAGE:7 ‘

=Servalions ang matenat Supched Dy the cuent or AN0se es 0 w52 ana confidential use s *2L5r" nas Ceen made The interpre-

'3 Lrs S Spinions eqpressed represent 'ne oes! juggament of Core Lapcrator-es %.2re LapOralones assumres ~o 12300rSiiity 3nA T @ues nG A TACTY OF reDIRSEMAlONS Qanress 2 -mphed, as to the productivity,

ricer toerations of proftableness =g #ever of any ail gas coal Of Gther Minera Stoperty. well Of $and .6 20nreclion with wFiCh SUCh tepar! 3

T .18 or rehed uDGn fOr A0y reasLr wnatstever



WA

CORE LABORATORIES
Western Atlas

International
A Lmon/Dresser Company

' LABORATORY TESTS RESULTS
LATARTAS
l NSULTNTS, LTD.
CLIENT I.D.........: PHILLIPS COC #4457 LABORATORY 1.D...: 911982-0008
DATE SAMPLED.......: 10/17/91 DATE RECEIVED....: 10/21/91
TIME SAMPLED..... ..2 17:00 TIME RECEIVED....: 10:00
WORK DESCRIPTION...: 9110171700 REMARKS .cocecenee?
| ' TES N
18020 - AROMATIC VOLATILE ORGANICS 10/30/91
|
! l Benzene 2 1 ug/L
Toluene 4 1 ug/L
| Ethyl Benzene 2 1 jug/t
Xylenes ND 1 ug/t
‘ ' 8015(Mod) - Hydrocarbon 1D - TPH <10 10 mg/L Diesel 8015 (Modified) (2) {10/29/91 MRC
|
“ '
| l
|
I 1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780
' PAGE:8
T~ analyses 70.0NS OF INterprelalons cortained (N tIS report are based L&Gr s servatons and mater:al s.55187% Sy e chent for wnCse erclusive and CONKdental use this raport has seen made Theinterdre-
1anons o7 0D NS expressed reprasent ine best uagement of Core Laporater as Core Lanoratones assumes ~ 2 r350snsitibly and Makes N0 wartanty of r2presentalions. express of imge¢ as 10 Ihe productivity.
‘ l oroper operansrs. of profitableness nowaver 3! any Of Gas. S0ai of OINer T 7273l Sroperty. weil Of SANC N TGr - echan wih whiCh SLCh 1eport § used of tened upon 10t any (2ason whatsoever
|



Westarn Atlas
International
A LmonDresser Company
l LABORATORY TESTS RESULTS
RATARYA
e GEOSCIENCE CoNSOLTANTS, L0,
CLIENT 1.D.........: PHILLIPS COC #4457 LABORATORY 1.D...: 911982-0009
DATE SAMPLED.......: 10/18/91 DATE RECEIVED....: 10/21/91
I TIME SAMPLED.......: 13:00 TIME RECEIVED....: 10:00
WORK DESCRIPTION...: 9110181300 REMARKS..........2
~ |B020 - AROMATIC VOLATILE ORGANICS * 8020 (2) 10/30/91 MRC
. Benzene 4 1 ug/L
Toluene 2 1 ug/L
. Ethyl Benzene N0 1 ug/L
Xylenes ND 1 ug/L
' 8015(Mod) - Hydrocarbon ID - TPH <10 10 mg/L Diesel 8015 (Modified) (2) [10/29/91 MRC
‘ ' 1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780
l PAGE:9
Tre analyses Soimons of mierpretahons contained n ths report are based upon opservanions and material suppled by the Ci-ent for whase exclus.ve anc conhidential use this r2post Nas been made The interpre-
'auons or oorasns expressed represent tne Sest jucgement of Core L ries Core . ‘es assumes ngrespansibiity and makes "o warrant, of ~epresentanaons, 2xpress of \mphed as ta the groductivity,
l DtIDe COeTau3rs of prohtadleress nowever of any Ol gas, Coal of Other Mineral, praperty, well or sand in ronnection with which SuCH report s usec of rened upon 10 any reascn whatsoever




4 ¥
HE N e o oy T BN N SR B B e ,

Wesniern Atlas

RECEIVED DEC g 3 15M

CORE LABORATORIES

Ir'|uuﬁ{\§tional s —— —
CORE LABORATORIES
1 /ﬂ/crl
Signature Date: T
Name: David A. McWharter Core Laboratories

1300 South Potomac, Suite 130
Aurora, CO 80012

Title: LABORATORY MANAGER

Vst a1 e bt e r e e b bt e s e
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Westers: Atlas

CORE LABORATORIES

WORK DESCRIPTION...: 9110291745

lncernational . _ . _
LABORATORY TESTS RESULTS
11727/91
JOB NUMBER: 912075 CUSTOMER: GEOSCIENCE CONSULTANTS, LTD. .
feLient 1.0..a... ... : PHILLIPS COC #4456 LABORATORY 1.D...: 912075-0001
DATE SAMPLED.......: 10/29/91 DATE RECEIVED....: 11/01/91
TIME SAMPLED....... : 17:45

TIME RECEIVED....: 10:25

TEST DESCRIPTION

FINAL RESULT  (LIMITS/*DILUTION|UNITS OF MEASURE

| HER EST HETH Cfowre o reow
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 11/06/91 MRC
Benzene 80 1 ug/L
Toluene ! h ug/L
Ethyl Benzene -3 1 ug/L -
Xylenes 3 1 ug/L
8015(Mod) - Hydrocarbon 1D - TPH <10 10 mg/L Diesel 8015 (Modified) (2) |11/15/N MRC

1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780

PAGE:1
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WWestern Atlas

CORE LABORATORIES

Incaernational
Al Do et e rany
LABORATORY TESTS RESULTS
1727/91
JOB NUMBER: 912075 CUSTOMER: ' GEOSCIENCE CONSULTANTS
CLIENT 1.D.........: PHILLIPS COC #4456 LABORATORY 1.D...: 912075-0002
DATE SAMPLED.......: 10/27/91 DATE RECEIVED....: 11/01/91
TIME SAMPLED.......: 14:50 TIME RECEIVED....: 10:25

WORK DESCRIPTION...: 9110271450

TEST DESCRIPTION : FINAL RESULT

LIMITS/*DILUTION[UNITS OF MEASUE

Trest wernoo

 ::-bATE?#

8020 - AROMATIC VOLATILE ORGANICS

Benzene 8
Toluene . 2
Ethyl Benzene : - ND
Xylenes ND
8015(Mod) - Hydrocarbon ID - TPH <10

*1
1 ug/L
1 ug/L
1 ug/L.
1 ug/t
10 mg/L Diesel

8020 (2)

8015 (Modified) (2)

11/04/91 MRC

11/15/91 MRC

1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780

PAGE:2
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Wustern Atlas

CORE LABORATORIES

Incernational . __
Skt D Uty
- LABORATORY TESTS RESULTS
I 12791
" 408 nuMBER: 912075 . CUSTOMER: . ‘GEOSCIENCE CONSULTANTS, LTD
I CLIENT 1.D..... ..«at PHILLIPS COC #4456 LABORATORY 1.D...: 912075-0003
DATE SAMPLED.......: 10/29/91 DATE RECEIVED....: 11/01/91
TIME SAMPLED....... s 11:40 TIME RECEIVED....: 10:25
I WORK DESCRIPTION...: 9110291140 REMARKS..cveveosst
" |vest oescripTion - c FINAL RESULT  [LIMITS/*DILUTION|UNITS OF MEASUR ST HET AT _
l 8020 - AROMATIC VOLATILE ORGANICS *50 8020 (2) 11705791 MRC
Benzene 4200 . 50 ug/L
L Toluene i ) 450 . .50 ug/L
‘ Ethyl Benzene ’ 100 " 50 ug/L
Xylenes 100 S0 ug/L
8015(Mod) - Hydrocarbon 1D - TPH <10 10 mg/L Diesel 8015 (Modified) (2) {11/15/91 MRC
\ l
]
} I
I 1300 South Potomac, Suite 130
‘ Aurora, CO  BO0D12
(303) 751-1780
|
PAGE:3
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cLten s Atlas
ernational

ah Carruioy

CORE LABORATORIES

LABORATORY

TESTS
11/72T/9M1

RESULTS

lzo75 " . CUSTOMER:

'GEOSCIENCE CONSULTANTS

...2 PHILLIPS COC #4456
«eot 10728791
...2 05:10

1

LABORATORY 1.D...: 912075-0004

DATE RECEIVED....: 11/01/91
TIME RECEIVED....: 10:25
N...: 9110280510 REMARKS.....000.02
FINAL RESULT  |LIMITS/*DILUTION |restwemioo . JoaTE
LaVOLATILE ORGANICS *1 8020 (2) 11/04/91 MRC
ND 1 ug/L '
1 1 ug/t
one ND 1 ug/t
l ND 1 ug/L
arbon 1D - TPH <10 10 mg/L Diesel 8015 (Modified) (2) {11/715/9 MRC
l 1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780
' PAGE:4
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Western f\tlas
Incternational

Shloe 1 et badgeaty,

CORE LABORATORIES

LABORATORY TESTS RESULTS
11/27/91
JOB NUMBER: 912075 CUSTOMER: GEOSCIENCE CONSULTANTS, LTD
CLIENT 1.D.........: PHILLIPS COC #4456 LABORATORY 1.D...: 912075-0005
DATE SAMPLED.......: 10/25/91 DATE RECEIVED....: 11/01/91
TIME SAMPLED.......: 23:30 TIME RECEIVED....: 10:25
WORK DESCRIPTION...: 9110252330 REMARKS..........: SMALL BUBBLE IN 2*HCL VOA

vanbad,

P T

By g et

ool

sdesade b rtial s e L rug et fians Bonst itk Do mitea et s s, ol cfntirmesnsgte, L st

e g e b e PR by, e e A

caviaontzas b e cpntunl ety lbioc? et o pate e sce sl taboen

TEST DESCRIPTION FINAL RESULT  |LIMITS/*DILUTION|UNITS OF MEASURE ' |TEST METHOD -~ [DATE-. - TECHN
8020 - AROMATIC VOLATILE ORGANICS *1 8020 (2) 11704/91 MRC
Benzene ND 1 ug/L
* Yoluene 1 - 1 ug/L
Ethyl Benzene ND 1 ug/L
Xylenes ND 1 ug/L
8015(Mod) - Hydrocarbon ID - TPH <10 10 mg/L Diesel 8015 (Modified) (2) [11/15/91 MRC
1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780
PAGE:5
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% / A CORE LABORATORIES
Weesntarin Atias
lnuernaﬁo??! R

AN bae e o

- Al

LABORATORY TESTS RESULTS
11727/
JOB NUMBER: 912075 CUSTOMER: GEOSCIENCE CONSULTANTS, LTt
CLIENT I.D. ...t : PHILLIPS COC #4456 LABORATORY 1.D...: 912075-0006
DATE SAMPLED.......: 10/30/91 ~ DATE RECEIVED....: 11/01/91
TIME SAMPLED.......: 07:00 . TIME RECEIVED....: 10:25
WORK DESCRIPTION...: 9110300700 REMARKS......... .t BUBBLE IN VOA
TEST DESCRIPTION o [Fieal ResuLy N1TS/*D] - oate N
8020 - AROMATIC VOLATILE ORGANICS * 8020 (2) - 111706/91 MRC
Benzene NO 1 ug/L
Toluene _ ND N 1 ug/L
Ethyl Benzene _ ND - 1 Jug/t
Xylenes ND 1 ug/L
1300 South Potomac, Suite 130
Aurora, CO 80012
(303) 751-1780
PAGE:6
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inter-rountain Laboratories, ing,

CLIENT:
ID:
SITE:
LAB NO:

Y
Lab Dfrector

RECEIVED JeC 1 2 1891

?gzscience Consultants DATE REPORTED:
5
Mw-20 DATE RECEIVED:
F7595 DATE COLLECTED:
Lab pH (s.u.)eececes cesescsscssasene 7.15
Lab conductivity, umhos/cm.......... 431
Lab resistivity, ohm-m......c.cc0vee. 23.2
Total dissolved solids (180), mg/L.. 312
Total dissolved solids (calc), mg/L. 223
Total alkalinity as CaC03, mg/L..... 124
Total hardness as CaC03, mg/L....... 153
Sodium adsorption ratioc......c.cce... 0.87
Fluoride, mg/L....l»l‘ll...I.'.l.....A . 0.70 .
Nitrate, mg/L.ccc.cc.. Y 13- )
Nitrite, mg/L.iccceccececcssocacessss <0.02
mg/L meq/L
Bicarbonate as HCO03....... 152 2.49
Carbonate as C03...cceuenn 0 0
Chloride..veiecececcscacas 29.8 0.84
Sulfate......‘....'....... 32.9 0.69
CalciuMeeceessnennsannsnas 55.9 2.79
Magnesium....ccoececee. cens 3.25 0.27
PotassiumM..cceeescecacsane 2.1 0.05
sodium........l..l‘..l.... 24.7 1.07
Major cationS..cececececcaccececans 4.19
Major aniONS..eeeesescsccscscocccans 4.20
Cation/anion difference...eceeceeses 0.14 %

12/11/91

11/01/91
10/29/91

Z;;%1§§hz=£§&2£1_
Wanda Orso

Water Lab Supervisor

2506 W. Main Street
Farmington, New Mexico B7401

S m e o e LA




e 11iountain Lavoratories, Inc, '

CLIENT:
ID:
SITE:
LAB NO:

Mary St€p
Lab Dir¥ctor

Geoscience Consultants DATE REPORTED:

2506 W. Main Street
Farmington, New Mexico 87401

12/11/91

1450
Mw-17 DATE RECEIVED: 11/01/91
F7596 DATE COLLECTED: 10/27/91
Lab PH (ScU¢)eecescececscccnccncasee 7.17
Lab conductivity, umhos/cm.......... 1200
Lab reSiStiVity, OhITI‘m..-........... 8.33
Total dissolved solids (180), mg/L.. 538
Total dissolved solids (calc), mg/L. 503
Total alkalinity as CaC03, mg/L..... 277
Total hardness as CaC03, mg/L....... 378
Sodium adsorption ratio.ec.ececceecssse 0.89
Fluoride, mg/L.c.cceccccceccccscccns 0.35
Nitrate, mg/L....Q'.Q..‘...l...,lﬂ..‘.' . <0‘02 - .
Nitrite, mg/L...........l.....l.... <0.02

mg/L meq/L
Bicarbonate as HC03....... 338 5.54
Carbonate as C03.......c. 0 0
Chloride.......'..‘....‘.. 116 3026
sulfate.....l...........‘. 32.1 0.67
Calcium...............l... 130 6.5
Magnesium...sceeeeccasee .o 13 1.07
Potassium..l....'.....‘... 6‘1 0.16
sodium.....O.........‘.... 39.6 1.72
Major cationS.ceccecessaccssscccasne 9.45
Major anionNS...cccvceccecccscccnans 9.46
Cation/anion difference..c.ccececaes 0.09 &

Wanga Orso

Water Lab Supervisor

B e e o h S PR




e riniountain Lavoratories, inc.

I , 2506 W. Main Street

Farmington. New Mexico 87401

CLIENT: Giogcience Consultants DATE REPORTED: 12/11/91
ID: 114

SITE: Mw-15 DATE RECEIVED: 11/01/91

LAB NO: F7597 DATE COLLECTED: 10/29/91

Lab pH (s.u.)..l..'.‘...'n.‘......... 7.24
Lab conductivity, umhos/cm.......... 1560
Lab IESiStiVity, Ohm-m..........-.-. 6-41
Total dissolved solids (180), mg/L.. 780
Total dissolved solids (calc), mg/L. 659
Total alkalinity as CaC03, mg/L..... 338
Total hardness as CaC03, mg/L....... 515
Sodium adsorption ratic.....ccaesess 0.88
Fluoride, mMg/L.cccececsscececccccanns 0.57
- Nitrate, mg/L.ceccecececccccacsccae .o <0.02 .
Nitrite, mg/L.c.cccccrcrcecccssesass <0.02

mg/L meq/L
Bicarbonate as HC03....... 413 6.77
l Carbonate as C03.cccveccee 0 0
Chloride...cseeecccrscccoans 194 5.48
Sulfatel..............".. 14.6 0.3
CalciuMeseecacocecnscencna 182 9.08
Magnesium....cceceeeccesns .o 14.9 1.22
PotasSsSillMeceeececcecenececs 4.6 0.12
Sodium..... cecececcecvsscse 45.8 1.99
I Major cations.....".'Q.....I...... 12.4
MaJOr anioNS..ceeccescccsssosassocne 12.5

Cation/anion difference..ccecececee 0.57 &

Wan%a Orso

Water Lab Supervisor

Maky Sgepp
Lab DiYrector




inter-irountain Laboratories, inc.

2506 W. Main Street
Farmington, New Mexice 87403

CLIENT: ggogcience Consultants DATE REPORTED: 12/11/91
ID: 1

SITE: Mw-18 DATE RECEIVED: 11/01/91
LAB NO: F7598 DATE COLLECTED: 10/28/91

Lab PH (SeU.)ccesscsocsoscescsasanns 7.20

Lab conductivity, umhos/cm.......... 435

Lab resistiVity, Ohln'm....-...-..... 23

Total dissolved solids (180), mg/L.. 286

Total dissolved solids (calc), mg/L. 245

Total alkalinity as CaC03, mg/L..... 137

Total hardness as CaC03, mg/L....... 172

Sodium adsorption ratio.....ececeeceee 0.66

Fluoride, mg/L.ccceecececcsccccancns 0.70
Nitrate' mg/L. ® @ @ 8 058 0 5080 00 E 00 <0002
Nitrite’ mg/L. ® & ® 20" E S0 DH OO RS e RS <0002

mg/L meq/L

Bicarbonate as HC03....... 167 2.74
Carbonate as CO03¢ceeeosasne 0 0
Chloride'........0....‘... 21.9 0.62
Sulfate..'......'......... 48.6 1'01
Calcium.......'........... 67.7 3.38
Magnesium......... ceccecas 0.87 0.07
Potassi‘m. ® 0 © 6 0 6 0 O 000 09 o0 3.6 0.09
Sodium.......‘............ 19.9 0087
Major CALiONSiceecrsescsccscccccacces 4.41
Major AniONS...ccesccesecccascaccce 4.38
Cation/anion difference.ccceeeceses 0.34 &

epp ganSa Orso

Lab Ditrector Water Lab Supervisor




inter-iirountain Laboratories, inc.

CLIENT:
ID:
SITE:
LAB NO:

Geoscience Consultants DATE REPORTED:

2506 W. Main Street
Farmington, New Mexico 87401

12/11/91

2330
MW-19 DATE RECEIVED: 11/01/91
F7599 DATE COLLECTED: 10/25/91
Lab pH (s'u.)..........'....O....... 7.33
Lab conductivity, umhos/cm.....ecses 1490
Lab resistivity, ohm-m.....cce0c0cee 6.72
Total dissolved solids (180), mg/L.. 722
Total dissolved solids (calc), mg/L. 689
Total alkalinity as CaC03, mg/L..... 401
Total hardness as CaC03, mg/L....... 465
Sodium adsorption ratio.....ceccecees 1.63
Fluoride' mg/L..........‘....'....... ) 0.32
Nitrate, mg/Lto..--oo‘o'aoo-o.‘o.ooaco... 2.73
Nitrite' mg/LI......'..."......C.. <0002

mg/L meq/L
Bicarbonate as HC03....... 489 8.02
Carbonate as C03.......... 0 0
Chloride........'......... 150 4.22
SulfatEO..............'... 39.5 0.82
Calciuml......'.......l... 153 7.62
Magnesium...ceeceesceccces 20.4 1.68
Potassium..cveeeecececcone 5.2 0.13
Sodium......I...‘...‘.l'l. 80.7 3.51
Major Cations....‘....Q..I......... 12.9
MaJor aniONS..cccssccccccccscoccces 13.3
Cation/anion difference....ceecsoees 1.21 &

Wanga Orso

Water Lab Supervisor




Inter-iilountain Laboratories, inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Geoscience Consultants DATE RﬁPORTED: 12/11/91
ID: WM -18

SITE: Lab Split DATE RECEIVED: 11/01/91

LAB NO: F7600 DATE COLLECTED: 10/28/91

Lab pPH (S.Uc)ecceccecccccccsscconcns 7.40
Lab conductivity, umhos/cm..cccvecnee 428
Lab resistivity, ohm-m....cccc0ceass 23.4
Total dissolved solids (180), mg/L.. 298
Total dissolved solids (calc), mg/L. 250
Total alkalinity as CaC03, mg/L..... 144
Total hardness as CaC03, mg/L.ccccee 173
Sodium adsorption ratioe.....ceccoes 0.69
Fluoride, mg/L.cccececcsccececcccees . 0.67
Nitrate' mg/L..“.‘..‘......‘.I..'II 0006
Nitrite’ mg/L.........’............ <0.02

mg/L meq/L
Bicarbonate as HC03....... 175 2.87
l Carbonate as C03.cccesceno 0 0
Chloride.................. 23 0.65
. Sulfate........"....'.‘.. 47.8 1
‘ l CalCium. e.eeeeceoencencnnne 67.8 3.38
Magnesium......ccececee cee 1.01 0.08
‘ PotasSiuM.veessrssceasanne 3.6 0.09
Sodium.......'.......‘.... 20.9 0.91
l Major CAtiONS.cicecoccocvcacoacccnss 4.47
Major anions...'...........Q....... 4.52

Cation/anion differenCee.cccecececee 0.58 &

Mary Syepp Wanda Orso
Lab Director Water Lab Supervisor
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lnter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Geoscience Consultants DATE REPORTED: 11/19/91
ID: 9110171545

SITE: MW-9 DATE RECEIVED: 10/21/91
LAB NO: F7539 DATE COLLECTED: 10/17/91

Lab PH (SeUs)eccecececroseccoccccans 7.34

Lab conductivity, umhos/cm.......... 1640

Lab resistivity, ohm-m.............. 6.11

Total dissolved solids (180), mg/L.. 1050

Total dissolved solids (calc), mg/L. 923

Total alkalinity as CaC03, mg/L..... 556

Total hardness as CaC03, mg/L....... 737

Sodium adsorption LAtiOwsesensoennnn. 0.92

Fluoride, mg/Leccceecscccnccecasceass  0.26

Nitrate, mg/L.ccccceccicnannneacnnns <0.02

Nitrite, mg/L.ccccceccccoccoccannns <0.02

mg/L meq/L

Bicarbonate as HC03....... 677 11.1
Carbonate as C03cececcanee 0 0
Chloride..eccececcacencess 219 6.18
Sulfate.‘.l.“....".."'. 9.06 0'19
CalciuMeeececeosccacacnacane 295 14.7
MagnesSiuMeeeeeccocsccecosss <0.1 <0.01
PotassSiUMesscecocsoccsscss 8 0.2
SOAiUM. ceooceocsccoocconcss 57.6 2.51
Major CALLlONS.cceecvccscrsocacavccss 17.4
MaJOr anionNS....cesececccocccsncans 17.5
Cation/anion difference..... seesens 0.12 &

Wansa Orso

Water Lab Supervisor




latec:Mountain Laboratorles, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Geoscience Consultants DATE REPORTED: 11/19/91
ID: 9110171700
SITE: MW-9A DATE RECEIVED: 10/21/91
LAB NO: F7540 DATE COLLECTED: 10/17/91
Lab pPH (SeU.)cececcccscocccccscnsons 7.42
Lab conductivity, umhos/cmeecceceec.. 1560
Lab resistivity, Ohm-m..-........... 6.42
Total dissolved solids (180), mg/L.. 1000
Total dissolved solids (calc), mg/L. 834
Total alkalinity as CaC03, mg/L..... 556
Total hardness as CaC03, mg/L....... 662
Sodium adsorption ratioc....ceeeceee.s 0.90
Fluoride’ mg/Looo.oco.‘.oo--.--o_-o.oo-ov 0.27
Nitrate, mg/L..cccecececcascccsccons <0.02
Nitrite, mg/L.ccccecesccecncccccnns <0.02
mg/L meq/L
Bicarbonate as HCO03....... 677 11.1
Carbonate as C03..c.000eee 0 0
Chloride..ceceeeecscscsanee 165 4.66
Sulfate.............O..... 10.7 0.22
CalCilM.ceceecesvacncnsnsne 262 13.1
MagnesSiuMececsececacencscas 1.82 0.15
PotassiumM.ccecescecsvocane 7.5 0.19
Sodium'.......l.‘......... 53 2.31
Major cations...csceeetececccnanens 15.7
MaJOr anioNS.ccsceseccesscasccscsces 16
Cation/anion difference..ceeceececes 0.83 %

Mar
Lab

AN

- Stepp

Wanda Orso
Direéctor

Water Lab Supervisor




Inter-Mountain Laboratories, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Geoscience Consultants DATE REPORTED: 11/19/91
ID: 9110170905

SITE: Mw-11 DATE RECEIVED: 10/21/91

LAB NO: F7541 DATE COLLECTED: 10/17/91

Lab PH (SeU.)ececeecccccccvcasccnssns 7.39

Lab conductivity, umhos/cm.......... 1360
Lab resistivity, ohm-m.......cc.c.... 7.34
Total dissolved solids (180), mg/L.. 820
Total dissolved solids (calc), mg/L. 727
Total alkalinity as CaC03, mg/L..... 462
Total hardness as CaC03, mg/L....... 376
Sodium adsorption ratio...ceeceeecen 2.97

Fluoride, mg/L.-....-............_.-. 0-37
Nitrate’ mg/L..............‘........ <0.02
Nitrite, mg/L.-.....-.-............ <0.02

mg/L meq/L

Bicarbonate as HC03....... 564 9.24
Carbonate as C03.cececceee 0 0
Chloride..cceececeesceccscase 138 3.9
Sulfate..'................ 28.8 0.6
CalCiUMe cceeencccasscasens 133 6.63
Magnesium..cecececovcccaccs 10.9 0.9
Potassium'.'....I'........ 7 0.18
Sodiumi.tl................ 132 - 5.75
Major CALIONSccececcsccsccsencencns 13.5
Major anions...... cesscesencsasnsas 13.7
Cation/anion difference....cceececes 1.02 %

Wanga Orso

Water Lab Supervisor




Inter-Mountain Laboratorles, Inc.

CLIENT:
ID:
SITE:
LAB NO:

Mary Step
Lab Ditector

2506 W. Main Stureet
Farmington, New Mexico 87401

Geoscience Consultants DATE REPORTED: 11/19/91
9110171100
MW-12 DATE RECEIVED: 10/21/91
F7542 DATE COLLECTED: 10/17/91
Lab PH (SeU.)eeceecccccscncss ceecens 7.75
Lab conductivity, umhos/cm.......... 1200
Lab resistivity, ohm-m.......c.c00.. 8.32
Total dissolved solids (180), mg/L.. 834
Total dissolved solids (calc), mg/L. 731
Total alkalinity as CaC03, mg/L..... 412
Total hardness as CaC03, mg/L....... 399
Sodium adsorption ratio...cceececeoe 2.85
Fluoride' mg/Looo-o-ooo-.o‘ooo'oooo.' 0.48
Nitrate, mg/L'...............I...... 0.04
Nitrite, mg/L.........‘.....'...... <0.02

mg/L meq/L
Bicarbonate as HC03....... 503 8.24
Carbonate as CO03.ceeccccses 0 0
Chloride..l...........".. 170 4.79
Sulfate.ceceeeeccercsocnnce 21.4 0.45
Calcium..ceececes cecoocnes 150 7.47
MagnesiuM..ecesceccccccocecsce 6.15 0.51
PotasSiUM.eececsceccoascscoce 6.4 0.16
Sodium.'C....'.....'...... 131 5.69
Major catioOnNS.ceecececcsccoscescscsocas 13.8
MaJOr AnioNS...ceceecccccccccnnccsn 13.5
Cation/anion difference.eeecececesceces 1.29 %

Wanga Orso

Water Lab Supervisor



Inter-Mountain Laboratorles, Inc.

2506 W. Main Street
Farmington, New Mexico 87401

CLIENT: Geoscience Consultants DATE REPORTED: 11/19/91
ID: 9110171230
SITE: Mw-13 DATE RECEIVED:  10/21/91
LAB NO: F7543 DATE COLLECTED: 10/17/91
Lab PH (S.U.)cececececcvocecccncenses 7.55
Lab conductivity, umhos/Cme.ccececens 1550
Lab resistivity, ohm-m.....cceceeeee 6.46
; Total dissolved solids (180), mg/L.. 824
| Total dissolved solids (calc), mg/L. 836
Total alkalinity as CaC03, mg/L..... 499
‘ Total hardness as CaC03, mg/L....... 477
‘ Sodium adsorption ratio...eeeececsces 2.73

Fluoride’ mg/L..l.o-;OOOOooaoiooonuo 0039
) Nitrate, mg/L..’..‘ooﬂotool"o-oooo-.o 0'07
Nitrite' mg/L..-‘..Q.‘O.'..‘I...‘.' <0.02

mg/L meq/L

‘ Bicarbonate as HC03....... 608 9.97
X ' Carbonate aS C03.o'o.ooo‘o 0 0
! Chloride.cccceeccecccacees 176 4.98
Sulfate--o.--o.oon--ooooo‘ 28-8 006
Calcium..‘....'.Q......... 181 9.02
| MAgNEeSilMeeereeenneeeenens 6.38 0.53
PotasSSiuUMecseeeccoccecccnsos 6.7 0.17
SodiUMeceeeeecssscancocasns 137 5.97
Major cationS.cceceecesscasscscncnns 15.7
MajoOr aniONS..ecesecsccscssscscascacs 15.6
Cation/anion difference...ccocececse 0.41 %

Wanﬁa Orso

Water Lab Supervisor

Mary Stepp’
Lab Dirbctor
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Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

Mary Sfiep
Lab Di¥ec

2506 W. Main Street
Farmington, New Menico 87401

Geoscience Consultants DATE REPORTED: 11/19/91
9110171425
MwWw-14 DATE RECEIVED: 10/21/91
F7544 DATE COLLECTED: 10/17/91
Lab PH (SeUe)ceeeeccccsscccssscccscns 7.88
Lab conductivity, umhos/cm.......... 1160
Lab resistivity, ohm-m.....ceecveees 8.62
Total dissolved solids (180), mg/L.. 846
Total dissolved solids (calc), mg/L. 739
Total alkalinity as CaC03, mg/L..... 548
Total hardness as CaC03, mg/L..ces.. 592
Sodium adsorption ratiO.s.eecececccsse 0.81
Fluoride, mg/L.ccccececccecesccssescone 0.33
Nitrate, mg/L......'.'.CI.....’..... <0.02
Nitrite, mg/Lecceccccccsssccccsscass <0.02

mg/L meq/L
Bicarbonate as HC03....... 671 11
Carbonate as C03...cc0e0se 0 0
Chloride..ceeceeeccscscane 109 3.07
Sulfate..................‘ 16.5 0.34
Calcium...... cececccnae cee 232 11.6
Magnesium...cceeceescoceee 2.97 0.24
PotassSiumMeceeceecacssccnes 4.7 0.12
SodiuMe.ceeesconoscaccas .o 45.1 1.96
Major cationS..ceeececercscencnanss 13.9
Major anions....... ceesecscescscces 14.4
Cation/anion difference....ccecees. 1.58 %

tor

Wanda Orso

Water Lab Supervisor
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Inter-Mountain Laboratories, Inc.

CLIENT:
ID:
SITE:
LAB NO:

Geoscience Consultants DATE REPORTED:
9110181300

MW-16 DATE RECEIVED:
F7545 DATE COLLECTED:
Lab PH (Sel.)eceececeascccsccnccance 7.69
Lab conductivity, umhos/Cmeccccecass 631
Lab resistivity, ohm-m.....ccceeeese 15.8
Total dissolved solids (180), mg/L.. 450
Total dissolved solids (calc), mg/L. 310
Total alkalinity as CaC03, mg/L..... 141
Total hardness as CaC03, mg/L....... 232
Sodium adsorption ratio...ecececceess 0.56
Fluoride, mg/L.ccccceecrcsccccnnnans 0.61
Nitrate, mg/L.ceeceececcsosecscccsccs 2.88

Nitrite’ mg/Lt...ooocncoclcooootcl. <0-02

mg/L. meq/L

2506 W. Main Street
Farmington, New Mexico 87401

11/19/91

10/21/91
10/18/91

Bicarbonate as HCO03....... 171 2.81
Carbonate as C03..cccuu.e . 0 0
Chloride...ceceeeccccccses 74 - 2.09
Sulfate.ceeeieeceveccnsenas 36.7 0.76
CalCiuMeceevecccccnccaneens 92.7 4.63
MagnesiuM.ceceececcccessan 0.11 0.01
PotasSiUMesecoccccosscocss 2.5 0.06
Sodium....QI..'...'....'.. 19.7 0.86
Major cationS.cceccessescssccsssscnss 5.56
Major anionS..eceecscessssscssccans 5.87
Cation/anion difference...cceeeeees 2.76 %

* Sample reanalyzed, no significant difference.

Water Lab Supervisor
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