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IV.

Purpose

The purpose of this work plan is to propose a plan for the cleanup of the area identified
by the Site Investigation of the CDU Tract 19 dated February 9, 2001. The site is located
in Unit J, Section 29, T21S, R37E in Lea County, New Mexico. This plan will allow
closure in a manner that will protect the population, environment and groundwater of the
area surrounding the subject location. The site is situated on a relatively level site.
(Vicinity Map)

Background

The subject site is a suspected pit area which has been used for various purposed by
previous owner since the late 1940s. Aerial photographs of the subject site reveal activity
at the site from 1949 through at least 1977.

Contaminant and Size of Area

The suspected contaminant is crude oil and produced water associated with the tank
battery at the site. The approximate size of the total fenced area surrounding the pit is
53,000 sq. ft. The estimated square footage of hydrocarbon and produced water
contamination is reported separately in the February 9 Site Investigation (Site Plan). The
crude oil and produced water is considered exempt oilfield waste. No evidence of other
contaminants was observed.

Vertical and Horizontal Extent of Contamination

The vertical and horizontal extent of the contamination has been performed and reported
in the February 9 Site Investigation.

Groundwater
The monitor well installed at the subject site was completed to a depth of 104.10 below

the top of casing (BTOC) and contains groundwater standing in the casing at 93.11 ft.
BTOC. The top of casing is approximately 3 ft. above ground level.
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Action Plan
Closure

The site will be excavated both horizontally and vertically for the removal of the most
highly contaminated oily soils (source material). The Site Investigation dated February 9,
2001 identified the depth of the source material varies throughout the site from 0 to
approximately 10 feet. The excavated soils will be stabilized with surrounding soils, which
will allow any BTEX to naturally attenuate. In the event that a portion of the source
material is unable to be stabilized, that material will be transported to a NMOCD approved
facility for disposal.

An impermeable liner of 20-millimeter plastic will be installed in the bottom of the
excavation in a manner so that any downward infiltrating water will be diverted to the side
edges of the liner. This type of installation will prevent ponding of water on top of the
liner and minimize any downward migration of water due to inadvertent puncturing of the
liner. Any clean soil excavated to facilitate liner installation may be stockpiled on site for
later backfill. The liner and placement of clean backfill will greatly minimize if not
eliminate human exposure to organic constituents from any of the exposure pathways
listed in the Site Investigation.

The stabilized source material will be backfilled on top of the liner. The surface will be
returned to its natural contour and seeded at the completion of the project.

The bottom and sides of the excavation will be sampled at the final excavation depths.
These samples will be tested for TPH, BTEX and Chlorides with a third party laboratory

for confirmation and documentation of any contamination levels left in place.

After completion of the project, the appropriate reports will be filed with the NMOCD in
the closure report.

Maps and Figures

Figure 1. Vicinity Map
Figure 2. Site Plan (Location of Boreholes and Monitor Well)
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Figure 1
Vicinity Map
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Figure 2

Site Plan
(Location of Boreholes and Monitor Well)
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L Background

IL

In December 2000 Safety & Environmental Solutions, Inc. (SESI) was engaged by
Chevron USA, West Permian Basin Unit, to perform a site investigation at a location
where a pile of oily waste material was located. The investigation was conducted
voluntarily by Chevron at the request of the landowner, and not in response to regulatory
directives. The subject area is identified as Chevron CDU Tract 19 and is located in
Unit J of Section- 29, Township 21 S, Range 37 E in Lea County, New Mexico. The area
is approximately 1.5 miles northwest of the community of Eunice, New Mexico.
(Figure 1). The area of waste material is in a fenced area immediately north and adjacent
to the CDU 19 tank battery. The area encompassed by the fence is approximately
53,000 sq.ft.

The purpose of the investigation was two-fold. First, the investigation was performed to
delineate the horizontal and vertical extent of the oily material. Secondly, analytical data
collected from the sampling effort was to be used as inputs to the American Petroleum
Institute’s (API) VADSAT model to assess the effects on groundwater quality from
subsurface petroleum hydrocarbon releases.

VADSAT is an interactive program to simulate the movement of conservative inorganic
or reactive organic species present in land-disposed waste. Program output is used to
assess effects of land disposal practices on groundwater quality. Compounds considered
include organic species that dissolve from oily wastes, and inorganic salts that migrate by
convection and dispersion in the aqueous phase. Adsorption, biodecay and volatilization
at the ground surface are considered for organic species, while salts are considered non-
reactive. Release scenarios that may be modeled include both surface and subsurface
releases. The latter are distinguished by the presence of overlying soil cover which acts to
impede evaporation losses of volatile compounds. The program can also model
effectiveness of clay and synthetic liners.

VADSAT is based on coupled analytical solutions of the unsaturated and saturated zone
flow and transport equations, which can be solved with minimal computational effort. It
is well suited for conducting uncertainty analyses to assess effects of variable soil and
waste characteristics on the risk of groundwater contamination at land-disposal sites. The
VADSAT model was developed in 1995 by Environmental Systems and Technologies,
Inc., of Blacksburg, Virginia, under contract from the API, and use of the model by SESI
is by license from the APIL.

Work Performed

Soil Boring and Sampling

Drilling began on December 6, 2000, using SESI personnel from Hobbs. A Giddings
trailer-mounted drill, Model 25-SCT was used to bore test holes with a 7 in. hollow-stem
auger. Samples from the test holes generally were collected in thin-walled sampling tubes
at 10 ft. intervals feet using SOPs found in Environmental Protection Agency, 1984,
Characterization of Hazardous Waste Site - A Methods Manual: Vol. II. At some
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locations, depending on whether oily material was observed, additional samples were
collected in the 0-3 ft. (surface) interval and at 5 ft. intervals. Locations of the boreholes
are shown in Figure 2 and borehole lithologic logs are found in Appendix A.

Field testing was performed on these soil samples for Total Petroleum Hydrocarbons
(TPH) (EPA Method 418.1) using a GAC Mega Total Petroleum Hydrocarbon analyzer.
The samples were preserved on ice and delivered along with Chain of Custody to
Cardinal Laboratories for testing. Laboratory samples were analyzed for Total Petroleum
Hydrocarbons (EPA Method SW 846 418.1, or 8015), BTEX (EPA Method SW-846-
8260) and Chlorides (EPA Method 600/4-79-020 325.3). Copies of the analytical results
are found in Appendix B.

At the completion of drilling, the boreholes were backfilled with cuttings if the depth was
20 ft. or less. A 10 ft. bentonite plug was placed in the deeper boreholes and the -
remainder of the hole to the surface was filled with drill cuttings. The hole locations were
temporary flagged so that accurate bearing and distance measurements could be
established from a center post located in the southeast corner of the fenced area.

Monitor Well Placement and Sampling

Following drilling of the borehole samples, a monitor well was drilled and installed to
determine depth to water and to collect a water sample for analysis. The boring for the
well was started using the Giddings drill-rig, but a sheared pin downhole necessitated
abandoning a 5 ft. auger section at a depth of 53 ft. in sandstone. An air-rotary drill rig
(Eades Drilling of Hobbs) was used to drill to 102 fi., but sand flowing into the well bore
precluded installation of well screen and pipe. Adkins Engineering of Roswell went down
the hole with hollow stem augers, cleaned out the hole and placed 2-in. screen and casing
through the augers. Monitor well lithologic and completion information can be found in
Appendix A.

The monitor well was sampled on January 30, four days after completion. The depth to
water at the time of sampling was 93.11 ft. below the top of casing (BTOC), and the total
depth of the well is 104.10 ft. (BTOC). Approximately 11 gallons of water were purged
before sampling the well (6 casing volumes). The sample was placed in an iced cooler
and delivered to Cardinal Laboratories where it was analyzed for Total Petroleum
Hydrocarbons, BTEX, and major cations and anions (water chemistry parameters).
Copies of the analytical results are found in Appendix B.

Results of Soil and Water Testing

Soil Sampling Results

Soil sampling results for TPH, BTEX and chlorides from the 16 boreholes are tabulated
in Table 1.
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Laboratory TPH concentrations ranged from less than 10 mg/Kg in three boreholes to
68,100 mg/Kg in BH-6 at a depth of 5-6 ft. The average TPH, calculated using the
maximum TPH found in each borehole, was 24,316 mg/Kg.

Nine boreholes were found to have a TPH concentration of 1,000 mg/Kg or greater. To
assist in interpretation, Figure 3 shows the 1,000 mg/Kg TPH concentration contour line
and the maximum TPH above 1,000 mg/Kg found in the boreholes. The area within the
1,000 mg/Kg contour is approximately 8,600 sq. ft. Table 2 below shows the maximum
depth where a concentration of 1,000 mg/Kg or greater was found.

Table 2. Maximum Depth of TPH concentrations greater than 1,000 mg/Kg

BH-1, 6, 12,13,16 BH-9 BH-7, 10, 11
Note: BH-7, 9, 11 and 12 had concentrations exceeding 1,000 mg/Kg at the base of the borehole.

While six of the nine boreholes showed most of the TPH contamination in a zone above
20 ft., three of the boreholes exhibited contamination at greater depths. In BH-7, a TPH
concentration of 12,900 mg/Kg was found at 70 ft., the maximum depth drilled. At
BH-11, TPH was decreasing but still elevated at the bottom of the borehole in the 45-
46 ft. interval. In BH-10, elevated TPH was not observed below 35 ft.

In contrast to the TPH concentrations, concentrations of benzene were generally low and
detected in samples from only 6 of the 16 boreholes. The maximum concentration of
benzene was 1.43 mg/Kg in BH-10 at a depth interval of 10-11 ft. The average
concentration of benzene, calculated using the maximum concentration found in each
borehole (where detected), was 0.447 mg/Kg.

Chloride concentrations ranged from a low of 33 mg/Kg in BH-11 and BH-15, to a high
of 3,975 mg/Kg in BH-6. The average concentration, calculated using the maximum
concentration found in each borehole, was 791 mg/Kg. To assist in the interpretation of
results, Figure 4 shows chloride concentration contours are for concentrations of 250, 500
and 1,000 mg/Kg. The area within the 250 mg/Kg contour line is approximately
5,240 sq. ft. Nine boreholes (including that for MW-1) had chloride soil concentrations
exceeding 250 mg/Kg. Table 4 shows that depth intervals for the elevated chloride
concentrations. Unlike the TPH concentrations, which were elevated mainly in the
shallow soil intervals, chloride concentrations are elevated in the deeper intervals to at
least 20 ft. indicating some vertical leaching has occurred.

Table 3. Depth Interval For Maximum Chloride Concentrations Greater Than 250 mg/Kg.

S

None BH-4,5, 14 BH-1, 6,9, 15,16, MW-1
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Examination of the distribution of TPH (Figure 3) and chlorides (Figure 4) shows a
spatial variation between the two constituents. TPH is elevated in the center of the oily
waste pile and to the northwest. Chlorides are highly elevated only in the immediate area
of the pile and in the vicinity of the monitor well. Given this distribution and the lack of
elevated chlorides to the north and northwest of the pile, it appears that deposition of at
least some of the waste occurred during different periods.

Chloride deposition likely occurred first prior to the effective date of the NMOCD Order
R-3221 in the 1960’s. Prior to that time, produced water was commonly disposed into
unlined pits in Lea County. The second period of deposition, which included oily waste,
likely occurred later and included deposition north -and northwest of the current pile. If
the oily waste disposal had occurred first it likely would have precluded some downward
vertical movement by the chlorides due to clogging of the pore space by the oily
hydrocarbon material. Since extensive hydrocarbons have not been found at depth in the
center of the pile, the above description is the likely depositional sequence.

Groundwater Sampling Results

The result of the sampling of the monitor well is shown in Table 4. A complete copy of
the water analysis is included in Appendix B. No BTEX was found in the groundwater at
the low detection limit of 0.002 mg/L. However, chlorides were elevated above the New
Mexico Water Quality Control Commission Ground Water Standard of 250 mg/L. The
source of the elevated chloride level is unknown at this time. Historically, brine
production in the Eunice area ranged between 10 and 50 acre-feet per square mile
(Nicholson and Clebsch, 1961). Much, if not most, of the brine was disposed of in
unlined surface pits in the area until the requirements of Order R-3221 were established.
As far back as 1951, some water wells in the area had chloride concentrations as high as
1,750 mg/L and more recent measurements show chlorides as high as 1,500 mg/L in
some wells within a mile of the current site.

VADSAT Modeling of Contaminant Movement

The VADSAT model was utilized to simulate contaminate transport of organics and
chloride through the vadose (unsaturated) zone to the groundwater. For organics, benzene
and xylenes were modeled because benzene, a known carcinogen, 1s most mobile and
xylene was most predominate BTEX constituent in the soils analyzed. The length of time
chosen for model simulation is important because the NMOCD is looking at a minimum

time period of 200 years for protection of groundwater from constituents which might be
leached from the pit.

Over 40 physical and chemical variables are required to be determined prior to running
the VADSAT model. Many of these are site specific (e.g. constituent concentration,
waste area and thickness, depth to groundwater), while others are characteristic of the pit
locale (e.g. soil type, infiltration rate, hydraulic conductivity, aquifer thickness and
gradient). Some variables are essentially generic to the model and generally do not need
to be changed unless there is site specific data showing a need to modify the variables

(e.g. constituent physical and chemical properties, van Genuchten pore size distribution,
residual water content).
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Table 4. Monitor Well Groundwater Sampling Results, CDU-19

1/29/01

Following running of several simulations using a combination of variables, several were
selected as being most sensitive for certain constituents and were varied between runs.
For benzene the most sensitive variable was depth to groundwater, while infiltration rate
was the most sensitive variable for chloride. The results of the modeling runs utilizing
differing combinations of variables are shown in Tables 5 and 6, and discussed below.

Benzene Simulations

Numerous simulations of benzene transport were made starting with the highest TPH and
benzene concentration found in any sample; depth to groundwater; and the most likely
values of saturated and unsaturated zone hydraulic conductivity and infiltration rate
(Table 5). No benzene breakthrough at a depth to water of 90 ft. (as measured from the
surface) was found. Only after the benzene concentration was raised to 15 mg/Kg (about
10 times the maximum observed) and the water table raised to within 30 ft. of the surface
was benzene found at the water table. Even then, the maximum concentration was
0.000058 mg/L, about 100 times less than the EPA drinking water standard of 0.005
mg/L and nearly 200 times less than the NM WQCC groundwater standard. Benzene
breakthrough occurred at a time of 18.5 years into the simulation. Similar simulations
were performed for xylene with the same results, i.e. no xylene will reach the
groundwater even under worst case conditions.

The results of the modeling show that even for the worst case scenario, benzene and other
BTEX organics are not a threat to groundwater at this location.
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Chloride Simulations

Chloride was modeled in a manner similar to benzene (Table 6). However, because
chloride is a very conservative contaminant (i.¢. does not degrade or combine with other
chemicals in the subsurface to decrease its concentration), the imitial concentration and
infiltration rate are the main drivers of contamination to the water table.

When the model was run using chemical and physical vanables most likely at the
CDU-19 site (Run 14, Table 6), it showed the first chloride appeanng at the water table
after 50 years. Concentrations would not be measurable until about 115 years (10 mg/L).
Concentrations would exceed 250 mg/L (the WQCC groundwater standard) at about 150
years, At the end of the model period, 200 years, concentrations at the water table are
predicted at over 1,800 mg/L. and are still increasing

Although the model predicts highly elevated chlonide concentrations at the water table, it
likely does so because the mass of salt is concentrated in a relatively small volume of
water. A much more reasonable result is the concentration predicted for the monitor well
located southeast of the waste pile at the site. Based on the groundwater contour map
found in Nickolson and Clebsch (1961), the location 18 believed downgradient from the
pile. The model shows that a chloride concentration increase of 97 mg/L could be
expected in the upper foot of groundwater in the vicinity of the well at the end of the 200-
year period. If desired, additional simulations could be performed to estimate chloride
concentrations in the saturated thickness of the well, or at the property boundary.

L wHe's [RefELE ¥ o

Although the WQCC Regulations do not directly apply to the groundwater contamination
at the site, the NMOCD is applying the methodology of the WQCC regulations in
evaluating the future risk to groundwater. The regulations allow degradation of the
groundwater up to the listed standard, but once reached no further degradation 1s allowed.
At the CDU-19 site, the chloride concentration at 1,344 mg/L already exceeds the
groundwater standard of 250 mg/L., and no further groundwater degradation is permitted,
A no-action closure, with all existing material lefl in place as-is, may not be suitable at
this location.

Modeling Closure Alternatives

Using the physical and chemical information shown in Table 6, two additional scenanos
were considered. The first makes use of a clay liner, which is compacted to a hydraulic
conductivity of 107 ecm/sec. The second utilizes a synthetic liner of essentially zero
permeability (10" em/sec). Use of the former hydraulic conductivity shows chloride still
causing a breakthrough and an exceedance of concentration at the water table. Modeling
using the synthetic liner does not produce a chlonde breakthrough during the 200-year
time period evaluated.

10
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Site Investigation CDU Tract 19 Chevron USA
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V. Conclusions and Recommendations

Results of the soil and groundwater sampling program coupled with the VADSAT
modeling do not show a risk to groundwater from organic constituents in the oily soils at
the site if the existing material is left in place. However, modeling of chloride movement
beneath the pile shows the potential for increased concentration of chloride in

groundwater above existing levels beneath the site and in the nearby downgradient
monitor well.

Based on evaluation of the soil sampling results and simulation of contaminant
movement in the subsurface, SESI recommends the removal of the top 10 ft. of oily waste
material at the site. From Figure 3, the estimated area of contaminated material
encompassed by the TPH is approximately 8,500 sq. ft. Therefore, the approx1mate
volume of soil to be removed is estimated at 85,000 cubic ft. (3,150 cubic yards).

Once removed, a sturdy synthetic liner should be placed in the excavation and the
location backfilled with clean fill material. The liner should be domed and installed in a
manner so that any downward infiltrating water will be diverted to the side edges of the
liner. This type of installation will prevent ponding of water on top of the liner and
minimize any downward migration of water due to inadvertent puncturing of the liner.
The liner and placement of clean backfill will greatly minimize if not eliminate human
exposure to organic constituents from any of the exposure pathways listed above.
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Figure 1.
Vicinity Map
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Figure 2.
Location of Soil Borings and Monitor Well
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Figure 3.
Location of Elevated Borehole TPH
Concentrations >1,000 mg/Kg
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- Figure 4. Location of Elevated Borehole
Chloride Concentrations >250 mg/Kg
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Appendix A
Borehole Lithologic Logs




tg‘i‘ Safety & Environmental
«‘v“" Solutions, Inc.
e

LOG OF BORING BH-1

(Page 1 of 1)

EACOMPANY FILES\CHEVRON\CDU TRACT 19\BORING LOGS\BH-1.BOR

02-13-2001

Chevron USA Date Completed 1 12/6/00 Company Rep. : R. Massey
Site Assessment Drilling Method ‘H.SA. Boring Location
CDU Tract 19 Driller : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.0in.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-1
Depth T 8 Elev.: 0
. w | & 5 Ethyl | Total
F:et 8 é DESCRIPTION g TPH |Benzeng Toluene [Benzene XylenesChiorides
B & o | LabNo. ((mg/Kg)|(mg/Kg)|(mg/Kg}|(mg/Kg)|(mg/Kg)| (mgL.)
O 1]
U '|||l"1‘
- . -' . lI |1i 1
. 1 || H5410-1 |24,325|<0.005| 0.010 | 0.008 | 0.028 | 83 e
4SW| " " | 0-3 ft. SAND, well graded, R
- - | saturated BN
o L l'| ll‘“| '
”~ 'lllll'llI
;:g, _____________________ u ‘llu‘I'
5o P e
?g:' . '|||l"||'
4 B4 | 5-7 ft. CALICHE, with poorly 2 || H5410-2 | 4,269 | <0.005| 0.008 | 0.055 | 0.193 | 66 o
5% | graded sand, slight H/C odor I,' o
-1 CA ; 'v ! III !
?g: ' RO
- ;Dg: l,llll||l|
- gg |"I|I|"I
;O: ]‘III"II'
10 : - iy S —— 1‘,','|‘|'
g} 10-11 ft. CALICHE, with poorly H5410-3 | 7,008 | <0.005 | <0.005 | <0.005 | <0.015| 149 ! ' 1l Cutting
i 501 971 graded sand and clayey gravels, R
53}} no odor v
| ;O AL | ‘IIl !
08¢ 1': ‘:":'
] ?g)/-: l‘l ‘III'I'
?g)/‘ l'l 1ll"lI
i DO% l'l’:ll"
15| cA P T
0815 15-16 ft. CALICHE, with poorly E H5410-4 | 196 |<0.005|<0.005|<0.005{ 0.016 | 397 TN
- 05 )" graded sand and clayey gravels, o
Z,g)_/ no odor RS
i £ "y u I‘
gﬁ/} ": 'll":'
N BO 7" i 'II[l )
4 gg}/‘ ": 'll":'
;OK I’I‘:l"‘
20— i é-—-——-————————-.— ————————— x'l',ln'l‘
CA pgi | 20-21 ft. CALICHE, with well 5 || H54105 | 618 |<0.005 | <0.005 | <0.005| 0.016 | 348 R
517 | graded sand, no odor v

25

See location map for boring placement
Backfilled hote with cuttings
H/C - petroleum hydrocarbon




EACOMPANY FILES\CHEVRON\CDU TRACT 19\BORING LOGS\BH-10.BOR

02-13-2001

?3-'# Safety & Environmental LOG OF BORING BH-10
‘Qﬁ" Solutions, Inc.
" & (Page 1 of 1)
Chevron USA Date Completed : 12/15/00, 1/3/00 Company Rep. : R. Massey
Site Assessment Driliing Method :H.S.A. Boring Location
CDU Tract 19 Driller : D. Whatley Logged By : D. Whatiey
Eunice, New Mexico Hole Diameter :7.0i0n.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-10
Depth T 8 Elev.: 0
; = Ethyl Total
o
Fm ‘ ] é DESCRIPTION % TPH |Benzeng Toluene|Benzeng XylenesChiorides
R & | LabNo. |maikg)|ima/Kg)|(mgika)|(marke)|(mgike)| (mgiL)
0 g
- . '4 K il f |l i
lsw| - 0-3 ft. SAND, well graded, red, no 1 H5468-6 <10 | <0.200| <0.200 | <0.200 | <0.600| 116 ",':".'
- .| H/C odor 3 Il“‘;'
5] o<y — ==~ T ———— — — l'l l[','l ]
5 5. 7 ft. Fill material, black-gray, AR
4 FL sticky SRV
i ' "y 'I"'n'
AN
10 "> 10-11 7t SAND, poorly graded, | H5468-7 | 18,400 | 143 | 0.634 | 0574 | 196 | 66 A
] " * | black-gray, strong H/C odor S
SWit ... ' 1"
] ’ LT
15 e o o o e = ——— ————— l" ':lll |
i 5008 15-16 ft. CALICHE, hard, white, RN
4 2089 strong H/C odor S n'.
o2 o L Cutting$
: OO lII II'.l !
Q g . . LN
20— =Z<,~ 12-1(/)021 dfngL'CHE' white, medium H5468-8 | 11,800 | 0.060 | 0.061 | 0.139 | 0.385 | 116 . .:':::.
4 BBedd (See note below) NN
: joqa |I|III'I1|
25— CA P959G 25-26 ft. CALICHE, white, slight e
i 2258 G odor g H5493-1 | 9,500 | 0.009 | 0.039 | 0.020 | 0.131 | 248 l,: |:.I,:|
= Oqﬂ l"|;|'ll
: 03 3 ';".'
30 639G 30-31 ft. CALICHE, pinkish-white, IR
. %904 slight H/C odor " ';".'
] iOOB |'|l;['ll
| &
35 09 _____________________ ) lll' 1
1 -] 35-36 ft. SAND, poorly graded, [5]| H5493-2 | 3,430 | <0.200 | <0.200 | <0.200 | <0.600 | 99 RN
] . .-. | light brown
40— gp " -7 | 40-41 ft. SAND, poorly graded,
. " .7 | light brown —Bentonge
. 45-46 ft. SAND, poorly graded,
45 | ;. |fightbrown [61] H5493-3 | 26.7 |<0.200] <0.200 | <0.200 | <0.600| 99
50—~
See location map for boring placement.
On 12/15/00, hole caved in, auger stuck, pull out and move rig. Re-entered hole
on 1/3/01for additonal sampling.
Backfilled hole with 10 ft. bentonite plug then cuttings.
H/C - petroleum hydrocarbon




EACOMPANY FILES\CHEVRONCDU TRACT 19\BORING LOGS\BH-11.BOR

02-13-2001

1 N .
RsRy, Sefoty 8 Emronmenta LOG OF BORING BH-11
sl ¥ Solutions, Inc.
l‘ (Page 1 of 1)
phevron USA Date Completed : 12/18/00 Company Rep. : R. Massey
Site Assessment Drilling Method :H.S.A. Boring Location
CDU Tract 19 Drilier : D. Whatiey Logged By : D. Whatley
Eunice, New Mexico Hole Diameter 1 7.0i0n.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
) - Well: BH-11
Depth I 3 Elev.: 0
N v = = Ethyl | Total
Fg‘et 8 é DESCRIPTION £ TPH [Benzeng Toluene|Benzene Xylenes bhlorides
5|6 B | LabNo. |(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)| (mglL)
0 ;
. o . st
Jsw| - |o-3tt. SAND, well graded, red 1 H5468-11 | 3,220 | <0.200 | <0.200 | <0.200 { <0.600 50 ',: ':'|‘ ,
N |"I|:|‘ |
5— o
e 5- 7 ft. Fill material, black-gray, e N
7 FL Illll'llll
: "1'1:" !
_____________________ L
10 " 10-11 7t SAND, weil graded, H5468-12 | 31,000 | 0.320 | 0.188 | 0.441 | 171 | 33 :.'.'-:,"
1sw "." "I brown, strong H/C odor .-'.l' 5
o II
j '|: lll":'
15 e — e — e l'I '|II'| 1
i 08308 15-16 ft. CALICHE, hard, white, S
20229 strong H/C odor AN
Joa B3 "L Cuttin
- 300.02 "IIIII'II g%
_____________________ AL
201714 50-51 7. SAND, poorly graded, H5468-13 | 22,600 | 0.070 | 0.094 | 0.323 | 1.090 | 66 e
1sp | 398 with caliche, medium H/C odor ,'I",“
i< NN
1| 8
2 0 e ] KR
3T 5255 2526 ft CALICHE, white, slight m
4 1
i so22o H/C odor v
;00° lIlllll 1
T OO Al |'I| i
= la 5 e Lt
<Q . b ' 1
30 CA 3;,» 30-31 ft. CALICHE, hard, white H5468-14 | 14,300 | 0.030 | 0.030 | 0.045 | 0.220 | 50 R
b 0 i | i
] A% 0
059 ! ,"n \
! a 69 I Il '
35 O, — e e e e e |'I '1".'
| -+.~1 35-36 ft. SAND, poorly graded, RN
i brown, medium H/C odor
40— o | . | 40-41 ft. SAND, poorly graded, i
1 SP|. .- tight brown, slight H/C odor H5468-15 | 14,626 | 0.033 | 0.024 | <0.002 | 0.075 66 | Bentonte
= i [6 1] H5468-16 | 4,380 | 0.002 | 0.003 | 0.004 | <0.006| 66
50—
See location map for boring placement
Backfilled hole with 10 ft. bentonite plug then cuttings
H/C - petroleum hydrocarbon .




J&‘ Safety & Environmental

‘Z'N Solutions, Inc.

LOG OF BORING BH-12

(Page 1 of 1)

EACOMPANY FILES\CHEVRON\CDU TRACT 19\BORING LOGS\BH-12.BOR

02-13-2001

Chevron USA Date Completed 1 12/22/00 Company Rep. : R. Massey
Site Assessment Drilling Method ‘H.S.A. Boring Location
CDU Tract 19 Driller : D. Whatiey Logged By : D. Whatley
Eunice, New Mexico Hole Diameter 1 7.00n.
(Section 29, T 21 S, R 37 E, L.ea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-2
Depth T 2 Elev.: 0
- -2 Ethyl | Total
0| T
F::et 8 é DESCRIPTION g TPH (Benzeneg Toluene|Benzene XylenesChlorides
813 @ | LabNo. |(mg/Kg)(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)| (mgiL)
0 1]
" "ll"'
1 .Illll
4 " 'In' !
1 || H5468-9 | 5860 | 0.002 | 0.006 |<0.002| 0.008 | 66 ".'u'.'
- AN
48w/ '’ | 0-3 ft. SAND, well graded, red, no .'.'. \
"t | odor L
o II'I'.II'I
| . L] |I||l|| !
R 'I|||'I|l
B |'|‘I|‘ !
et — — — — e e \! ||' I
4 > [
?g:' N Il‘" :
sl B kel
?g:- " Il" !
v i ' i Cutting
1 B8 | 57 ft. CALICHE, with brown poorly L
38; graded sand AR
?g:' 3 'II"x'
4 CA P& NN
. ;§ ‘1 l",' I
< ", l||' !
g ",‘:";‘
?g:. (i "1' !
] ;)g ‘ 1 ,' 1
?g" | |'|' 1
KO :A II lll' 1
10 e A = . — . ——— — — — ] | '
_ 199 10-11 ft. SAND, poorly graded, n
SP ’»98 red, with caliche 2 || H5468-10 | 1,900 | <0.002 | <0.002 | <0.002 | 0.014 | 132 R
T : llilll.
N
15

See location map for boring placement
Backfilled hole with cuttings
H/C - petroleum hydrocarbon




Y J
I“-’*}* Safety & Environmental

"N Solutions, Inc.

s

LOG OF BORING BH-13

(Page 1 of 1)

EACOMPANY FILES\CHEVRON\CDU TRACT 19\BORING LOGS\BH-13.BOR

02-13-2001

Chevron USA Date Completed : 1/2/01 Company Rep. : R. Massey
Site Assessment Drilling Method THS.A Boring Location
CDU Tract 18 Driller : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.0i0n.
(Section 29, T 21 8, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-13
Depth T 2 Elev.: 0
. = Ethyl | Totai
0o
F::et 8 é DESCRIPTION % TPH [Benzeng Toluene |Benzengd Xylenes{Chlorideg
216 @ | LabNo. |(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)| (mgiL)
0 i
- |' I|I )
.o [}
- 'Illll'l|'
R 1 H5493-4 <10 | <0.002 | <0.002 | <0.002 | <0.006 50 L
4SW{ " | 0-3 ft. SAND, well graded, red AR
P { ] II i
R |"'|:|'|'
"
g@ < B lllll‘llll
5-{ £
.Ooa '|;'|I'l|i
4 B32dR 5-7 ft. CALICHE, white ey
4 42% "n'll":'
,OOA ,'l||','l|
mn OOA |‘Il:|'ll
| an I.|,|‘|.I,
CA noon I‘|'II']|l
10— o3 |I|III|.I|
6596 10-11 ft. CALICHE, pink, slight H/C B H5493-5 | 6,890 | <0.002 | <0.002 | <0.002 | <0.006 | 50 1! - Cutting
. pgagd odor " ‘:"'1 , T
- ;an |Il‘lllllI
aoo. 'Inill'll|
1 ;OO., 1',':|'|'
] 2057 S
Qoon i, ':;'I'
15 o0 _ _ o _____] ] AN
- bgg) 15-16 ft. SAND, poorly graded, H5493-6 | 442 |<0.002] <0.002 | <0.002 | <0.006| 66 K
4 - 1R with caliche I,'I'. A
B ni
- agg "1 Illll ‘
sp igg I.I,:|.||
A '{gg ", ,['[xll
4 . 1?'98 I'llll"1|
R igg IlI II"|| \
20 ol ————— e ] I'I'::','
CA 980;98 20-21 ft. CALICHE, white 4 || H5493-7 | 105 |<0.002|<0.002 |<0.002|<0.006| 50 e
25—

See location map for boring placement
Backfilled hole with cuttings
H/C - petroleum hydrocarbon




ﬁg‘;‘ Safety & Environmental

LOG OF BORING BH-14

EACOMPANY FILES\CHEVRONVCDU TRACT 19\BORING LOGS\BH-14.BOR

02-13-2001

N Solutions, Inc.
- " {Page 1 of 1)
Chevron USA Date Completed 1 1/2/01 Company Rep. : R. Massey
Site Assessment Drilling Method tHS.A Boring Location
CDU Tract 19 Driller : D. Whatiey Logged By : D. Whatley
Eunice, New Mexico Hole Diameter 1 7.0n.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-14
Depth T 8 Ethyl | Total Elev.:0
F:et § % DESCRIPTION g TPH |BenzengToluene BenzZne Xylenes Chiorided
3|0 o | LabNo. |(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)f (mgiL)
0 ]
|'I II|'1 i
i ‘l| '1:"| !
: 1 || H5493-8 | <10 |<0.002|<0.002 | <0.002|<0.006| &3 ey
. .. { 0-3 ft. SAND, well graded, red :n::,‘:l:
PRI 1 II
4 ,': ||'|'I|
Y 'I:";'
| ,'I Illllll
II Illl" I
5—SW .'||II,'||
e 'l |||'I|
1 | |57 SAND, well graded, red "y
U
i s ': |I',': |
1 II:I'II
b "tll"ltl — Cutting
TN
- ,'||I'.'I|
|'|»I'|'I|
10 e — = — - — = — - —— e SO
gslp 10-11 ft. CALICHE, hard, white H5493-9 | 10.7 |<0.002 | <0.002 | <0.002 | <0.006 | 331 N
4 o"n y ',‘|"'
,Oq. |'I1:,'I|
T ,OOA Y |I‘|I|[
CA 532 !
7 ;oo. l'l':I'I'
°o°gg l'l';l'l‘
B ;Oogg 'll;,' 1
;O°° |'||"|'l|
15+—PRE o e ———— N
A B8 | 15-16 ft. CALICHE, white with S
Eo1 . | poorly graded sand, red. . .",:'.
N
20

See location map for boring placement
Backfilled hole with cuttings
HIC - petroleum hydrocarbon




22
Pl a nvironmental
gg? Safety & Envi
<Y ]
g

Solutions, Inc

LOG OF BORING BH-15

(Page 1 of 1)

EACOMPANY FILES\CHEVRONICDU TRACT 19\BORING LOGS\BH-15.B0R

02-13-2001

Qhevron USA Date Completed : 1/2/01 Company Rep. : R. Massey
Site Assessment Drilling Method TH.S.A. Boring Location
CDU Tract 19 Driller : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.0in.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-15
Depth T & Elev.: 0
in wiL 5 Ethyl | Total
Feet Lm) é DESCRIPTION £ TPH |Benzene Toluene |Benzene Xyleneshlorides
Zi6 &% | LabNo. |(mg/Kg)i(mg/Kg)|(mg/Kg)|(mg/Ka)|(mg/Kg)| (mgiL)
0 i
RO
- lll Ill"l !
X 1 || H5493-10 | 109 |<0.002 | <0.002 | <0.002 | <0.006 | 33 m
4swi -~ | 0-3 ft. SAND, well graded, red R
ot
[
B I'l'llllll
II| Ill"l !
N |'] ','l'l'
053 'I|'|"|,'
5-] 29599 5.7 ft. CALICHE, pink U
2D N "I‘ '
oo |ll 1
4 =OQ. |‘ll'|'|l
hoo‘ 'llill'luI
-4 ,OQA ,'Ill'|'||
,OO. "c':'lu'
8o TN .
4 5 11— Cutting
D) AN
ap”a [
| ,OOA 'l|'|‘|'|I
CA ;(70‘ I’lll:llll
10~ 26§99 10-11 ft. CALICHE, hard, white e
2052 B H5493-11 | <10 |<0.002| <0.002 | <0.002 | <0.006 | 596 ey
J gg;gg . l’l'll'l'
aooa ’.|IIIII|.
R DOO. ]|l|"ltl|
AOOQ ",'ll"l'
R ;OO‘ I,Ill’llll
;;g;gg 'Illl:"t'
A ;o°ac |"'||'l'
;OO.O/O |'['|:|"'
15 172 A1 e ———— R
it~ 15-16 ft. CALICHE, with poorly AR
CA a?’\ graded sand. red. 3 || H5493-12 | <10 |<0.002] <0.002 | <0.002 | <0.006 | 977 i
. UL
204

See location map for boring placement
Backfilled hole with cuttings
H/C - petroleum hydrocarbon




Y.
"!!‘.L‘ Safety & Environmental

=)
<~

Solutions, Inc.

LOG OF BORING BH-16

(Page 1 of 1)

EACOMPANY FILES\CHEVRON\CDU TRACT 19\BORING LOGS\BH-16.BOR

02-13-2001

Chevron USA Date Completed 1 172001 Company Rep. : R. Massey
Site Assessment Drilling Method :HS.A Boring Location
CDU Tract 19 Drifler : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter 1 7.00n.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
Weli: BH-16
Depth % 8 Ethl | Total Elev.: 0
X nl T 2 vl
FI:et 8 é DESCRIPTION E‘ TPH |BenzengToluene Benzeng XylenesChlorideg
S5]0 & | LabNo. |(mg/Kg)|(mg/Kg)|(ma/Kg)|(mg/Kg)|(mg/Kg)| (mg/L)
0 Ll ' l
| K'III "
i |'I )
1 || H5493-13 | 28,500 | <0.002 | <0.002 | <0.002 | <0.006 | 132 R
1 FL 0-3 ft. FILL MATERIAL, black !
! o
i l"'\lx“'
Y 'Il'lu'
N N — " ',:l'l |
;OO,. 'Illll"rl
5- 5599 57 ft. CALICHE, gray SN
20 U
i 063 NN
;OO. Y 'I:"u'
4 cA Po32 ey
OO., vy |l:,'||
1 B "1 " Cutting$
OO III ]l‘l| I
N 063 Illl:lll'
:Ooa ,'ll",'ll
902 il
1 L e e e e e ————— e Hoht
0 531 | 10-11 ft. CALICHE, pink, with * e
Z.'Jg:' poorly graded sand ,|' 1"|!||
- 4 . 1
o8 ":‘.'1'.'
ﬂ ag '||‘|I‘I|I
Qg:. 1'.‘:1'|‘
{ca B 3N
5’8;' Y l:‘III
ﬁ Z;g "llll'lxl
15 P& | 1516 ft. CALICHE, pink, with o
o}, | poorly graded sand H H5493-14 | <10 |<0.002|<0.002 | <0.002 | <0.006 | 2,900 e
C KN
20—

See location map for boring placement
Backfilled hole with cuttings
HI/C - petroleum hydrocarbon




%

EACOMPANY FILES\CHEVRON\CDU TRACT 19\BORING LOGS\BH-2.BOR

02-13-2001

RSN Sefety & Environmental LOG OF BORING BH-2
«_‘,‘" Solutions, Inc.
l“' (Page 1 of 1)
phevron USA Date Compieted 1 12/6/00 Company Rep. : R. Massey
Site Assessment Drilling Method :H.S.A. Boring Location :
CDU Tract 19 Driller : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.0i0n.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-2
Depth i 3 Elev.: 0
: nla = Ethy! | Total
FI:et 8 é DESCRIPTION E' TPH [BenzengToluene [Benzeng XylenesChiorides
& & | LabNo. [(mg/Kg)|(mg/Kg)|(ma/Kg)|(mg/Kg)|(mg/Kg)i (mgiL)
0 0
o NI
o x'll:n"'
h . NN
- II Illl t
PPN [
- o
4SW{ . 10-3 ft. SAND, well graded, red, no I'lllll'll
-+ | odor AR
« .; . I‘l I]"‘ !
- S I’|'|I“|'
S |‘|l:|'ll
L ,’II;|’II
:“,. ————————————————————— 1'1';:"‘
AO:_ ":lll’lnl
5. £ 0
RO:_ Illlllllll
o1 ', Cuttings
P&y Y
. o1 | 5-7 ft. CALICHE, with poorly AT
fg; graded sand, no odor NN
g§:. '|lll|"|I
- .O;_ |'IIII|'II
ca B e
a ?g |"III|'||
;'gj. |'l',.1"'
gg:- ‘III:||II
i gg;' |'|||','||
gé:- 'ullll'ln'
(o RN
10— p8f | 10-11 ft. CALICHE, pink with poorly ':n:
g+ | raded sand 1|| Hsa16-1 | <10 |<0.005 | <0.005 | <0.005 | <0.015| 99 TN
o A III':I"'
15

See location map for boring placement
Backfilled hole with cuttings
H/C - petroleumn hydrocarbon




3.2 |
REENT, Safety & Emvironmental
«-iz‘" Solutions, Inc.

[ 4

LOG OF BORING BH-3

(Page 1 of 1)

EACOMPANY FILES\CHEVRON\COU TRACT 19\BORING LOGS\BH-3.BOR

02-13-2001

Chevron USA Date Completed : 12/6/00 Company Rep. : R. Massey
Site Assessment Drilling Method tHS.A Boring Location :
CDU Tract 19 » Dritler : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter 1 7.0i0n.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-3
Depth T $ Elev.: 0
- = Ethy! Total
W | o y otal
n Q DESCRIPTION 8 TPH [Benzene Toluene Benzeng XylenesChlorided
Feet | & ©
6 o | LabNo. |(mg/Kg) (mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)| (mgiL)
O i
I‘I II|’ i
I'[||II' !
- |‘I l|:|'| )
. R
. AN
{SW[ ' ] 0-3 ft. SAND, well graded, red, no R
<+ | odor R
R RN
A |'l|l‘|"|
R KT
:ﬁ,‘ ———————————————————— |‘l',:|'|‘
,O:_ U
5] A4 "u'l:"n'
A% 1ot
o1 ', i~ Cutting
1 B | 57 ft. CALICHE, with poorly S
g’g; graded sand, no odor RN
28
JCA ?g: ",',llln'
:’g 1'] III|' 1
4 f‘g 'II':'Ill
?g:v I'I','Ill'
;_‘Pg;' 'lllll'l|I
. g%: '|| l:,“ t
(R AN
ool . 1
Yol RN
10 ] o = e ] e
. =71 10-11 ft. SAND, poorly graded, !
SP| -. | red, with caliche, no odor 1 H5416-2 <10 | <0.005 | <0.005 | <0.005 | <0.015| 83 U
S \'L'i'\‘,‘
15—

See location map for boring placement
Backfilled hole with cuttings
H/C - petroleum hydrocarbon




‘!’ﬁﬁ Safety & Environmental
~a2 M Solutions, Inc.
¢

LOG OF BORING BH-4

(Page 1 0f 1)

EACOMPANY FILES\CHEVRONCDU TRACT 19\BORING LOGS\BH-4.BOR

02-13-2001

Chevron USA Date Completed : 12/6/00 Company Rep. : R. Massey
Site Assessment Drilling Method tH.S.A Boring Location
CDU Tract 18 Drifler : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.0in.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Walt Sampling Tube
o Well: BH-4
Depth T 8 Ethyl | Total Elev.: 0
F::et § % DESCRIPTION § TPH |Benzene Toluene |Benzeng XylenesChlorides
310 o | LabNo. |(mg/Kg)|(mg/Kg)!(mg/Kg)|(mg/Kg)|(mg/Kg)j (mg/L)
0 T
,’l |I,'l 1
,1’ I:l’ll
E 1'| ':I'l'
‘ll III|'ll
{sw! " {0-3ft. SAND, well graded, red, no N :‘:"
'| odor th
|'| ||,'| 1
- ,‘I |I'|'| 1
l'l |]'"||
,'I 1:1"1
A < I v 'll"l'
ﬂo"n ,'Il"|'||
5J .OO. |'|'|:|'|I
QOQ., A
gos? !, 1= Cutting
1 F63¥4 5.7 #t. CALICHE, hard white ’, '{".'
;Ooﬂ |'|I[,"l
- CA ’OOA |'||I‘|'||
5000 |‘Il:|"1
b °OO° llllllllll
;OOQ |'IIII|'II
,Oq. ,'|||','||
R oob ,'Ill','||
Ooa ,"II','Il
oo. _ |'lll:|‘ll
10— 7617 7 SAND, poorly graded, | ﬂ
SP| - |red, with caliche 1 ]| H5418-3 | 31.4 | <0.005| <0.005 | <0.005| 0.016 | 464 b
____________________ it
15—

See location map for boring placement
Backfilled hole with cuttings
H/C - petroleum hydrocarbon




‘tg“ Safety & Environmental
&“zi‘ Solutions, Inc.
W

LOG OF BORING BH-5

{Page 1 of 1)

EACOMPANY FILES\CHEVRON\COU TRACT 19\BORING LOGS\BH-5.BOR

02-13-2001

Chevron USA Date Completed : 12/6/00 Company Rep. : R. Massey
Site Assessment Drilling Method TH.S.A. Boring Location
CDU Tract 19 ' Driller : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.0in.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampiing Tube
Well: BH-5
[&]
Depth T a2 Ethyl | Total Elev.: 0
X w | = @
Fg‘et 3z DESCRIPTION £ TPH [Benzend Toluene|Benzeng XylenesChlorides
52|10 & | LabNo. |(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)| (mgiL)
0 l
e "l","l'
e "l”,"ll
- O ||' '|'|| \
e I’Illlllll
- vl
{SW| . 10-3 ft. SAND, well graded, red, no L
* - { odor R
L I'III|‘II
i R I'I','i"'
o 1"';1"'
L ||"l"|ll
?, ____________________ I8 ‘:1‘] !
Qg . ’ I‘I ‘:|‘| !
ag" Al |III I
] el [
5 9g I'I';x'|'
;gi; ot Cutting
{1 B8 | 5.7 #t. CALICHE, with poorly ey
gg; graded sand NI
?g:. |"||',"|
< CA ?g' |||',I'lll
gg:' TN
i o] IIII‘"lIl
?g:. o I:'||I
% ey
7 AO:. l||III'I||
Qg;. I‘I‘:l‘l‘
.Oj. ,"ll','ll
10T 7617 7 SAND, poory graded, |
SP ) -. | red, with caliche 1 1] Hs4164 | <10 | <0.005|<0.005{<0.005 | 0.016 | 265 o
I ,"|I',"|
15
See Iocation map for boring placement

Backfilled hole with cuttings
H/C - petroleum hydrocarbon




EACOMPANY FILES\CHEVRONWCDU TRACT 19\BORING LOGS\BH-6.BOR

12
‘g" Safety & Environmental
“viv“" Solutions, Inc.
P4

LOG OF BORING BH-6

(Page 1 of 1)

02-13-2001

phevron USA Date Completed 1 12/12/00 Company Rep. : R. Massey
Site Assessment Drilling Method :H.S.A. Boring Location
CDU Tract 19 Driller ' : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.0in.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-6
Depth T b Elev.: 0
. ol T = Ethyl | Total
FZet 8 é DESCRIPTION % TPH [Benzene Toluene|Benzene Xylenes{Chlorides
S| o & | LabNo. ((mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)| (mgiL)
0 Ll
‘ll ||IIl [
n . ||I III'II )
. ]
4SW] ' ] 0-3 ft. SAND, well graded, black, N
- - | saturated ot
- - oy
B lll ]
- AR
;Vo =TT T T T T T T T T T T T T T |'| '|I|‘l !
5_ yg I|I|I'|l||
gg - H5416-5 | 68,100 | 0.889 | 2,57 | 139 | 215 | 3,064 NN
4 B&Y | 5-7 ft. CALICHE, with poorly P
b2 | graded sand, strong H/C odor 'l' ;',»'u
4 T !
08t iy
1 E’% |'|'ll'||'
;Oj ,‘||;|’Il
4 gg: . III I:I‘il
10— ?g I||Ill"|l
081" | 10-11 ft. CALICHE, white, with ' i~ Cutting
. 064" | poorly graded sand e
bg'. RN
- CA Bl . o'
gg: 'I| 'I'I| !
18 K
N VK
_ apd” . | |I 1
’;Jg: ,‘] |l,"|
15 ?g l'llll|"l
P& " | 15-16 ft. CALICHE, white, with H5416-6 | 58.2 |<0.005|<0.005|<0.005 | <0.015| 3,230 | |y,
- p%- | poorly graded sand ik
4 1 s 1
i ?g: RO
?g:- 'lllll'.ll
- ?g’ |'III||"I
- ?g' I'Illlllll
E‘g:: "n'll":'
20"’ %ﬂ ——————————— T T T T T T I|| ||'l| !
CA 2;93 20-21 ft. CALICHE, white 3 || H5416-7 | <10 |<0.005|<0.005]<0.005] 0.020 | 3,975 TN

25+

See location map for boring placement
Backfilled hole with cuttings
H/C - petroleum hydrocarbon
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[ i1 &
Asspssmant
| Tract 168
Al s | & Maxico
L 1 R 37 Laa C by
DESCRIPTION

{
[ SW (-3 f. SAND, well graded, red
= . Fill matsrial, biack-gray
|
14 AN sy il
i ™ BT
1 |
i i . |
1h SAN n 1
b
I with el i {iLi i
}
5 ! 520 ft. SAND, poorly grade
I il | ight F I
!
1. SAND i ]
N i v nE
AleL) ]
W i \ ]
Lo oy
1 '
Cutlings arg sand with sandsion
tar 1My
w |
3
o
i £ " tioen Al -
I il v |
Ve tilizarm Ml WIEEH

LOG OF BORING BH-7
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Safety & Environmental
Solutions, Inc.

LOG OF BORING BH-8

(Page 1 of 1)

EACOMPANY FILES\CHEVRON\CDU TRACT 19\BORING LOGS\BH-8.BOR

02-13-2001

Chevron USA Date Completed 1 12/14/00 Company Rep. : R. Massey
Site Assessment Drilling Method THS.A Boring Location
CDU Tract 19 Drilier : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.010n.
{Section 29, T 21 S, R 37 E, Lea County) Sampling Method . Thin Wall Sampling Tube
Well: BH-8
Depth &‘IJ @ Elev.: 0
. 2 Ethyl | Total h
w |
er( 8 é DESCRIPTION E' TPH |Benzeng Toluene Benzene XylenesChloride:
510 @ | LabNo. |(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)| (mgiL)
¢] s
L ) I|'I,ll|
N 'I\'llllxl
- L lll|]||'|
- 10-3 ft. SAND, well graded, red, no 1 || 54681 | 397 | <0.200)<0.200|<0.200|<0.600| 166 | |
lsw | odor I.l:"l.':
[P ) | III I
o III""l'
o |I|'|"I||
o |'II:|'II
b — o m — —— m — — m  —  — — e —— ) 'Il' '
> (AL
:‘g : ’ |" ',‘l'I [
sl PO N
?g: R
;g:_ ,-lll',-‘n—Cutting
1 B8 | 5.7 ft. CALICHE, with poorly Yo
fg; graded sand, no odor AN
2 e
4 ’Jg ['Il;l'll
cA P8 o
J ?g: !
?g 'llll"lxI
1 B iy
?g:‘ x‘l ':l’l'
10 Dg |'|',‘1'|'
081 10-11 ft. CALICHE, with poorly 2 || H5468-2 | 149 |<0.200 | <0.200 | <0.200 | <0.600 | 132 O
po{ |gradedsand N
N

15—

See location map for boring placement
Backfilled hole with cuttings
H/C - petroleum hydrocarbon




“gé? Safety & Environmental
‘;,'" Solutions, Inc.
'

LOG OF BORING BH-9

(Page 1 of 1)

EACOMPANY FILES\CHEVRON\CDU TRACT 19\80RING LOGS\BH-9.BOR

02-13-2001

Chevron USA Date Completed 1 12/14/00 Company Rep. : R. Massey
Site Assessment Drilling Method tHSA Boring Location
CDU Tract 19 Driller : D. Whatley Logged By : D. Whatley
Eunice, New Mexico Hole Diameter :7.00n.
(Section 29, T 21 S, R 37 E, Lea County) Sampling Method : Thin Wall Sampling Tube
o Well: BH-9
Depth I 3 Elev.: 0
X w | & = Ethyt { Total
Fl(:et 8 § DESCRIPTION E TPH |Benzene Toluene |Benzend Xylenes{Chioride:
510 & | LabNo. |(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)|(mg/Kg)| (mgiL)
0 1]
'll'l"lll
. | L]
) 1 || H5468-3 | 2,010 | <0.200 | <0.200 | <0.200 | <0.600 | 66 oo
{SW| "’ 10-3 ft. SAND, well graded, red, no A
- - | H/C odor | I'I'I !
B . | ||| Il'll V
Ca IlI l'IIII !
f() ————————————————————— l'l':l‘l'
5 ;§ I‘l""'l'
(@) ] LN
4 B¥l |57 &t CALICHE, with poorly P
b~ | graded sand, slight H/C odor ',' lll|'ll
- la [
70, AN
1 B
’}g, |" ';1 Il b
CA § ¥
10—" ,O: ’l||ll'|‘
:’g 10-11 ft. CALICHE, with poorly 2 H5468-4 | 42,800 | 0.026 | 0.043 | <0.050 | <0.150 | 298 'L Cutting$
[ g
. b%4-~ | graded sand, slight H/C odor KN
o 1
i ;§ "n'l"':'
(&) ARNTN
4 afg II: |:"|: |
a’g N
o o (IR
2L, R
15 QZ _____________________ i
- Fe8 15-16 ft. L
4 - 2ol SAND, poorly graded, with caliche, g
. ié slight H/C odor AN
NN
-1 . e ] I‘ ]
SP . ng 1'|‘,|'|'
) . "gg 'lu':"n'
4 . :ég U
A AT
. Je | '. 1
20 e — X
CA [0 ggfﬂ ft. CALICHE, hard, white, no 3 || Hs4e8-5 | 5980 | 0.003 | 0.11 | 0.007 | 0.020 | 994 T
fa S |
25

See location map for boring placement
Backfilied hole with cuttings
H/C - petroleum hydrocarbon




“5&4\‘ Safety & Environmental

‘,i‘ Solutions, Inc.

LOG OF BORING MW-1
(Page 1 of 2)

Chevron USA
Site Assessment
CDU Tract 19

Eunice, New Mexico
(Section 29, T 21 S, R 37 E, Lea County)

Date Completed : 1/3/01, 1/26/01 Company Rep. : R. Massey
Drilling Method : H.S.A., Air Rotary Boring Location
Driller : SESI, Eades, Atkins Logged By : D. Whatley

Hole Diameter
Sampling Method

:7.0in, 115
: Thin Wall Sampling Tube

EACOMPANY FILES\CHEVRON\CDU TRACT 19\BORING LOGS\WMW-1.BOR

02-14-2001

o Well: MW-1
Depth I Elev.: 0 .
in |81 DESCRIPTION ~— Cover Well Construction
Feet | @ | & = information
2|0
0 1 =
1 1. BEEIR2E Surface WELL CONSTRUCTION
. - lo- St asing Date Compl. : 1/26/01
1SwW S 0-5 ft. SAND, well graded, red ol Do 7915 nch
b e Drill. Method : HSA, Air rotary
5 O — T — e ———— e ——— Company Rep. : R. Massey
-1 Q .
1 €959 510 ft. CALICHE, white, hard AL WELL CASING
4 063 : Material :PVC
1 CA b2 Diameter : 2-inch
10 Bt Joints : Flush screw
1 73293 10-13 ft. CALICHE, white, hard ‘ WELL SCREEN
i ot gaterial : PVCh
0T w ey w5 ort triie e T T . iameter : 2-incl
TCcA By 13-16 ft. CALICHE, pink, with b Joints : Flush screw
15+ 29 | poorly sorted sand Opening :10 slot (0.010 in.)
(oy'-~ i « :
- ,g;@g 1 SAND PACK 1 10-20 silica sand
1 B3 . ’ ANNULUS SEAL : Bentonite & grout
20 CA iooa 16-25 ft. CALICHE, white, hard SURFACE CASING
] DBy . Material : Steel protector box
i 008 Diameter : 4-inch
4 ,OO, Cap : Locking
25 e i e
i “+~Cement Grout | NOTES
] " /3101
30— e At 53 ft. sheared pin on SESI
d { 2" PVC Casing Giddings auger downhole. Efforts o
R R retrieve unsuccessful and left one 5-ft.
g section downhole. Plugged with 15 ft.
- 4 <p 2545 ft. SAND | dod . bentonite and cuttings to surface.
— - . , poorly graded,
- light brown : . ) 1/25/01
7 L A Moved over and began air-rotary drilling
] ‘ using Eades Drilling of Hobbs. Difficulty in
40— ‘ reaching location due to soft sediments in
| B pit. Drilled from surface to 102 ft., but
- g caved back to 94 ft. Water at 93.45 ft.
- NN 1/26/01
o= e — <l Hole caved in to 91 ft. Company rep. made
b R ’ . decision to call for large HSA rig from
1 —1 45-50 ft. SANDSTONE, silty, hard Atkins Engineering of Hobbs. On-site at 1
: SS p.m. Drilled to 102 ft. and completed well
50 N . as described.
4 7|1 50-53 ft. SANDSTONE, silty, hard -
b 1 (see well construction notes)
18P | ¥ s
55 —

See location map for boring placement
H/C - petroleum hydrocarbon




EACOMPANY FILES\CHEVRONICDU TRACT 19\BORING LOGS\MW-1.BOR

02-14-2001

’&‘» Safety & Environmental

@}xi‘ Solutions, Inc.

LOG OF BORING MW-1

(Page 2 of 2)

Chevron USA Date Completed 1 1/3/01, 1/26/01 Company Rep. : R. Massey
Site Assessment Drilling Method : H.S.A., Air Rotary Boring Location

CDU Tract 19 Driller : SESI, Eades, Atkins Logged By : D. Whatley

Eunice, New Mexico

(Section 29, T 21 S, R 37 E, Lea County)

Hole Diameter
Sampling Method

:7.0in, 115

: Thin Wall Sampling Tube

Well:
Depth % Elev.
in a & DESCRIPTION
Feet | & é
210
55 —rs F
i b B
1 | 7
1 ey
60— | ﬁ%
1 [ 4
- ‘v) A.
65— . ;98 Drill cuttings are sand, caliche, and
. . 114 sandstone
1sp| igg
70 | '-’:
E ]
1 " bg ]
754 |0 =
b > 3,93
i " Bg
- . ")"
80 e 1
1 -
) ‘
85 " .7 Drilt cuttings are sand with caliche
7 T and sandstone
]
90— X

48P

110

MW-1

;0

"4—Cement Grout

— Bentonite Seal

a

.F—Sand Pack

—J—Z“ PVC Casing

. +Natural Pack

—2" PVC Screen

R

0 S 5 1 0

Well Construction

Information
WELL CONSTRUCTION
Date Compl. 1 1/26/01
Hole Diameter :7,11.5inch
Drill. Method : HSA, Air rotary
Company Rep. : R. Massey
WELL CASING
Material :PVC
Diameter : 2-inch
Joints , : Flush screw
WELL SCREEN
Material :PVC
Diameter : 2-inch
Joints : Flush screw
Opening : 10 slot (0.010 in.)
SAND PACK * 10-20 silica sand

ANNULUS SEAL  : Bentonite & grout
SURFACE CASING

Material : Steel protector box
Diameter : 4-inch

Cap : Locking

NOTES

1/3/01

At 53 ft. sheared pin on SES!
Giddings auger downhole. Efforts to
retrieve unsuccessful and left one 5-ft.
section downhole. Plugged with 15 ft.
bentonite and cuttings to surface.

1/25/01

Moved over and began air-rotary drilling
using Eades Drilling of Hobbs. Difficulty in
reaching location due to soft sediments in
pit. Drilled from surface to 102 ft., but
caved back to 94 ft. Water at 93.45 ft.

1/26/01

Hole caved in to 91 ft. Company rep. made
decision to cali for large HSA rig from
Atkins Engineering of Hobbs. On-site at 1
p.m. Drilled to 102 ft. and completed well
as described.

See location map for boring placement
H/C - petroleum hydrocarbon




Site Investigation CDU Tract 19 Chevron USA
February 9, 2001 _ Lea County, New Mexico

Appendix B
Laboratory Analytical Reports




- o

ARDI NAL PHONE (915) 673-7001 - 2111 BEECHWOOD -+ ABILENE, TX 79603

"‘b-’.‘:

LABO RATO R I ES PHONE (505) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240 -

ANALYTICAL RESULTS FOR:

SAFETY AND ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN -

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO: 505-393-4308

'Receiving Date: 01/29/01 Sampling Date: 01/26/01
Reporting Date: 01/30/01 Sample Type: SOIL
Project Number: NOT GIVEN Sample Condition: COOL, INTACT
Project Name: CDU TRACT 19 Sample Received By: BC
Project Location: NOT GIVEN Analyzed By: JA
ETHYL TOTAL
BENZENE TOLUENE BENZENE XYLENES
LABNUMBER  SAMPLE ID (mg/Kg) (mg/Kg) - (mg/Kg) (mg/Kg)
ANALYSIS DATE 01/30/01 |- 01/30/01 01/30/01 - 01/30/01
H5557-1 BH#7 45' <0.200* <0.200* <0.200* <0.600*
H5557-2 BH#7 60' <1.00* <1.00* <1.00* <3.00*
H5557-3 BH#7 70' <0.500* <0.500* <0.500* <1.50*
Quality Control 0.099 0.114 0.103 0.315
True Value QC 0.100 0.100 0.100 : 0.300
% Accuracy 99 114 103 105
Relative Percent Difference 2.9 2.5 0.7 4.4

METHOD: EPA SW 846-8020, 5030, Gas Chromatography

* MATRIX INTERFERENCE—-UNRESOLVED PEAKS IN THE BTEX RANGE.

W ./'f;a-d/’

£ Chemist 7 . Date

PLEASE NOTE: Liability and Damages. Cardinal’s liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
Al claims, including those for negligence and any other cause whatsoever shall be deemed waived uniess made in writing and received by Cardinal within thirty (30) days atter completion of the applicable
service. In no event shall Cardinal be iiable for incidental or consequential damages, including, without limitation, business interruptions, ioss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related 1o the performance of services hereunder by Cardinal, regardless ot whether such claim is based upon any of the above-stated reasons or otherwise.

H5557SSESIHOBBSBTEXONLY




PHONE (915) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603

PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOBALLEN

703 E. CLINTON, SUITE #103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 01/29/01 Sampling Date: 01/26/01
Reporting Date: 01/30/01 Sample Type: SOIL :
_Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: CDU TRACT 19 Sample Received By: BC
Project Location: NOT GIVEN Analyzed By: BC/AH
TPH CI*
LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg)
ANALYSIS DATE: - - 01/29/01 01/30/01
H5557-1 BH #7 45’ 10100 129
H5557-2 BH #7 60’ 6860 81
H5557-3 BH #7 70 12800 145
Quality Control 241 1051
True Value QC 240 1000
% Recovery ’ 100 105
- Relative Percent Difference 3.9 3.9

METHODS: TPH-EPA 600/4-78-020 418.1; CI-Std. Methods 4500-CI'B
*Analyses performed on 1:4 w.v agueous extracts.

(56!

Chemist!/ [ ] Date

PLEFE% ZAM&M Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
Alf claims, including those for negligence and any other cause whatsoever shall be deemed waived uniess made in writing and received by Cardinal within thirty (30) days after completion of the applicabie
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiiates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise




"020£-CL8-S16 O} s3BURYD UBYLM X} 3sEald “seBueyd jeqian jdaooe jouued jauipsed 4

oN oN
- ao>m.o>m ‘ Saylo - sng - Sdn - fajdweg
(seppuy) oRU (00D .
48 gRUOTHD Lbmpuph sjduies Llaugejoad .>m PRIoNIRa
i TNEZE Qe
\ \M§\ é sy,
{1ie1S qe) :AQ poAPIdY .sao. . A v cﬂ:uc:mm
. 1 . 1/ . .
| SYHVINIY 9 giny \N@J@@
ON O s9A O ‘insay Xed . /2" L2 ~] .
1 xed jeuonlippy ON [ §9A [] 1[N83Yy auoijd. A9 vg_ooom 9180 ‘paysinbuyiay lajduleg
. . . DEPRIOYIA JO $UOSSO) POIEI SAOQE MU JO AUl Uodn peseq e wikd 5:. JJIeym Jo :uE&: _!v_-uﬁ.ax!:.c $03jA106 J0 soUzuI)Ied BY) 0] PO|F|0I S0 JO N0 DUISHE 8108583006 10 888N
"89] 8,A0Wols BUpPNOU] ‘IU0{I28K0I JO 81509 I8 PUT ‘soprp|sans sif “wepo Aq paunou) ayyoxd jo .-oto.o.:_o A00] 'S0y uje0g WOftIRUE P Bupnu) 20 [RROpRY] 10) SQEYE 8 BUPID TBYS AR OU LY B3I
*BS0AU] JO D10 U0 S WK WOt Jod YL JO 411 eyl 10 arp 1ned 8hep OC . aRgeapdde ay) Jo Uojjorkuios JeYE 4Kep OF UK (IUPIND £q peajsos) pus 2.._;:_ [N, SEOILN POABA Paleap 6q Jrus " #4010 oo AU pup eoUSBIPN Jof B80) CUPNYOU] MU[WRR 1Y “SeRkjeue
VL) 0J0W §1UN000T 1§ LO PeSINYD 8q 1M 18801 (BUDINPUOD PLUN sLLIe L ay) Jo) e o sy Aq piad 1NOWY U 01 PRIALL g JEYL ‘LOL JO PLAUAS Uf Peetq setjieip fuppe umo ?:2%!:! aArEaxe S ep pus Kigqeg o supsed eeduweg pue KIRsrt J10N 36YI N
/,/i\
A EEIEN BTN A A Pl o T ag &
o A G N I AT gl
12 - % S i
Y A0 aa0y 10-92-1] 411 A 1 E) ShoLa 9 TN.VMV T
awe | awa [9|alalalelelglzie) &le .
A . Mmmmmnmwmmm
S W /’ 4 m AR . M 5 .
~ s | 215(g|2| caredwes | aiavy
\ IR
B AT | . 115
m ONITdWYS 'SIUd - XTHLVW AINO 38N AV Y04
e . i#xed o 1u0}e007 Jo8{old
, N . 2 euoyd LT IR, ewen sford
e Wiz BRI : $1auMmQ Jo9fold :#199fold
7477 I . BEET-E6E (G0S) ™ wxed
559IppY . 01G0-L6€ (G0G) euoud
| | 0yZ88 :diz WN :e1eis SEHOH Ao
dWYS - Auedwod R £01# "NOINITO *H €0 :ssaippy
. TSl o VY uaBeueyy oofosd
LSANOMA SISATYNY o , ‘ LI5S awepy Auedwon
, e JI&E - _ 9L¥Z-¢6¢ (S05) Xed 9ZeZ-€6€ soa 0zoz-¢.9 (g18) xed 1L00L-¢L9 (518)
) . 0vzgs WN 'sqqoH ‘puelsely 1se3’101 . €096L XL ‘auajiqy ‘poomyosssg L1z

"ONI ‘STIHOLYHOEYT TYNIQYY
1S3INODIY SISATYNY ANY AQOLSNO40-NIVHD . :

,llllllll'llllllll .




‘0Z02-CL-5L6 0) safueyd uajlim xej aseald ‘saluel(o (eqlaa \daoae jouued (euipled it

OoN ON
i no>m-o>mm dayjo - sng - Sdn - 1djdiueg
(stepiui) eyl 00 .
A8 GAX03HD ;| Abnipupd vidwes 48Uy 0[041D)
i\@ E p é A
. o)
{l1e1s ge) AQ PaAaadYy 9jeq g RRYS|NDUY
. , 1/ v
. SSHYVINEY .385. L - [ b
ON O s3A [ ninsay Xed o \%.WN\\ 7
tf xe4 leuoippy PN 1§24 [ )nssY 2uoyd Ag ﬁmzuomm 9jRQy ipaysinbujjay Jejdweg
. “DSMIAYI0 JO GUOSRRIPIIEIS 8AQY 81 jO Kuw 0odn peseq o Wiz YaNs Jaieym jo .-u-.:-.oz upur) Aq

*a093 ¢ kowops Buprouy ..S_s..r.u 10 #1503 pe puv
BOIOA] 10 $130 (U0 #Q1 WOR WOLUE Jod K1 1O S18J 041 18 8P Jed akw of
USH) $J0U3 HUNOORT 8 LD PeBIRYD & [ 19101 1OUCINPLIOD PUS BULIS L

‘Sprep)aad 83 o3 AQ peinou siyoud Jo 8001 0 88 Jo 089 *suopdn

TopUNEISY Le3AIsE o sounuLoped B OF PajRjal J0 J0 0 DUSHE 6108680006 J0 TeiBIYe

"

1 980Ujsnq U}

I ot L
areapdde et jo ualediuosd JAYE S£80 OF VNI IRURIED £g Paajsors pus Bugliv g SPEU S1ORIN POATIM PHUNEP 6 RS JABINIIUM B8180 JOO Aue pur eousdiPeu Jof 4804 BUPRE Swiep T “seskmae
04y 0] 1OEe W1 £ Died TOOUIT 81 O BAIRLL ¥G FUYS *01 IO PRIRIO0 UL Poeaq JHYIeLM Mulsjr w0 AUS J0) ADSLIRI SAISNROXS B1IE) PUS KIIRIE 4/3UPIND (eedmuing pUs AEasny {N10H XSYI VW

PR

20 (RYADPU 10} SATE G RURILD B34S FIAAB SU L B3PS

w8 N I T > 5 2 or T Hg|&
=R “oeig|  » (ES E 1o 0% L+~ 89| - . -
YN[ W15z 4] | A ol sh L] (-LSSSH
. ErTEER R BB EEBEEHERHE
o & | | mmomm w.m.m.mm .
~ N J _ slg|g[8] -aeidwes ‘a1 avi
N N : 2
.m ONITdNVS KELE - XTHLLV . AINO 38N BY1HOS
S MWxedp T 1uo1e007 1o8{old
“ # suotid LTI 7) ewen jafoid
iz T $18UMQ Jo8fourd 1 Yaford
K2 GYET=L6E (SOST 7 xed
1ss21pPY 0150-L6€ (S0G) :#8uoud
uny, 07288 diz WN 'eles S4dOH Ao
CO1F "NOINTD “® €07 1$S9IppY
A~ OWY aBeuey oafoid

ll.ﬁ.l..o |._|oawm

LSANOTY SISXTVNV

1545 awey Auedwod

153N034 SISATYNY ANV AGOLSNOH0-NIVHD
- E mE EN S .

a/vZ-£6¢ (S0S) xed 0zez-¢6¢€ (S0S)  0Z02-£L9 (518) Xed L002-€29 (516)
0pZ08 WN 'sAqOH ‘puEliely ISB3L0L €096/ XL ‘BUaliqy ‘poomyoaag Ltz

. . . f

: : ONI 'SFIHOLYHOGVT TVYNIANY




- o
( L

ARDI NAL PHONE (915) 673-7001 - 2111 BéECHwooo - ABILENE, TX 79603
LABO RATOR‘ES PHONE (505) 393-2326 - 101 E. MARLAND - HOBBS. NM 88240

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN
703 E. CLINTON, STE 103
HOBBS, NM 88240
FAX TO: (505) 393-4388
Receiving Date: 01/29/01
Reporting Date: 01/31/01 Sample Type: GROUNDWATER®

Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: CHEVRON CDU TRACT 19 Sample Received By: BC

Project Location: CDU TRACT 19 Analyzed By. JA

Sampling Date: 01/29/01

ETHYL TOTAL

_ BENZENE TOLUENE BENZENE XYLENES
LAB NO. SAMPLE ID (mg/Kg) (ma/Kg) (mg/Kg) (mg/Kg)
ANALYSIS DATE | 01/31/01 | 01/31/01 01/31/01 01/31/01
H5563-1 MONITER WELL <0.002 <0.002 <0.002 <0.002
Quality Control © 0.099 0.114 0.103 0.315
True Value QC 0.100 0.100 0.100 0.300
% Recovery 99 114 103 105
Relative Percent Difference 2.9 2.5 0.7 4.4

METHOD: EPA SW-846 8260

&[WW 0//3//20_0/

Cherfist [ : Date [ /

PLE?SZ%EXE&HW and Damages. Cardinal's iiability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited 1o the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion cof the applicable
service. in no event shall Cardinal be fiable for incidentat or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.




ARDI NAL : , PHONE (915) 673-7001 - 2111 BEECHWOOD + ABILENE, TX 79603
LABO RATORIES PHONE (505) 393-2326 » 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, SUITE #103

HOBBS, NM 88240

Receiving Date: 01/29/01 FAX TO: (505) 383-4388 Analysis Date: 01/29/01
Reporting Date: 01/30/01 Sampling Date: 01/29/01
Project Number: NOT GIVEN Sample Type: GROUNDWATER
Project Name: CHEVRON CDU TRACT 19 Sample Condition: COOL & INTACT
Project Location: CDU TRACT #19 Sample Received By. BC A
Lab Number: H5563-1 Analyzed By: BC
Sample ID; MONITOR WELL

POLYNUCLEAR AROMATIC

HYDROCARBONS - 625 (mg/L) Sample Result Method True Value

, Blank QC % Recov. QC

1 Naphthalene <0.002 <Q.002{ - 0.028 56! 0.050

2 2-Methyinaphthalene <0.002 <0.002 0.029| . 58| 0.050

3 1-Methylnaphthalene <0.002 <0.002 NR NR NR

4 Acenaphthylene <0.002 <0.002 0.030 60| 0.050

5 Acenaphthene <0.002 <0.002 0.029 58/ 0.050

6 Fluorene <0.002 <0.002 0.026 52| 0.050

7 Phenanthrene 0.002 <0.002 0.025 50/ 0.050

8 Anthracene <0.002 <0.002 0.024 48| 0.050

9 Fluoranthene <0.002 <0.002 0.026 52/ 0.050

10 Pyrene <0.002 <0.002] . 0.027 54| 0.050

11 Benzo(a)anthracene <0.002 <0.002 0.026; 52 0.050

12 Chrysene <0.002 <0.002 0.029 58{ 0.050
| 13 Benzo(b)fluoranthene . <0.002 <0.002 0.030 60/ 0.050

14 Benzo(k)fluoranthene <0.002 <0.002 0.031 62] 0.050

15 Benzo(a)pyrene <0.002 <0.002 0.039 78, 0.050

16- Indeno(1,2,3-cd)pyrene <0.002 <0.002 0.030 60/ 0.050

17 Dibenzo(a,h,)anthracene <0.002] <0.002 0.037 74} 0.050

18 Benzo(g,h,i)perylene <0.002 - <0.002 0.034 68| 0.050

% Recovery

19 Nitrobenzene-d5 54

20 2-Fluorobiphenyl 64

21 Terphenyl-d14 100

METHODS: EPA 625

opl

Date

PLEASE NOTE: Liability and Damages. Cardinal's fiability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30} days atter completion of the applicable
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or ioss of profits incurred by client, its subsidiaries,
aftili§hg SRITPeIrEarising out of or related to the periormance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.




ARDINAL
LABORATORIES

PHONE (815) 673-7001 » 2111 BEECHWOOD - ABILENE, TX 79603

PHONE (505) 383-2326 + 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOBALLEN

703 E. CLINTON, STE 103
‘HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 01/29/01

Reporting Date: 01/31/01

Project Number: NOT GIVEN ,
Project Name: CHEVRON CDU TRACT 19
Project Location. CDU TRACT 19

Sampling Date: 01/29/01

Sample Type: GROUNDWATER
Sample Condition: COOL & INTACT
Sample Received By: BC

Analyzed By: AH

Na Ca Mg K Conductivity T-Alkalinity

LAB NUMBER SAMPLE ID (mg/L) (mgl) (mgll) (mg/l) (mSfem) (mgCaCOa/L)
ANALYSIS DATE: 01/31/01] 01/30/01} 01/30/01] 01/30/01]  01/30/01 01/30/01
H5563-1 MONITER WELL 643 377 127 17.98 4890 172
Quality Control 1.051 51 52 494 1489 NR
True Value QC 1.000 50 . 50 5.00 1413 NR
% Accuracy 105 102 104 08.8 105 NR
Relative Percent Difference 0.6 0 1.9 1.6 - 03 NR
[METHODS: 273.13500-Ca-D B500-Mg E| 8049 120.1| 310.1}
ci- S04 COs HCOs pH DS

(mg/L) (mgl/L) {mg/L) (mg/L) (s.u.) {mg/L)

ANALYSIS DATE. 01/30/01| 01/30/01| 01/30/01] 01/30/01]  01/30/01 01/31/01
H5563-1 MONITER WELL 1344 204 0| 210 7.28 3182
Quality Control 1051 53.19 NR 995 7.38 NR
True Value QC 1000 50.00 NR 1000/ - 7.00 NR
% Accuracy 105 106 NR 99.5 105 NR
Relative Percent Difference 3.9 - 0.3 NR 0 4.6} 0
[METHODS: SM4500-CI-B]  3754( 310.1] 3101] 1501 | 160.1}

Gayle AyPotter, Chemist

PLEASE NOTE: Liabiiity and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for anaiyses.
All claims, inciuding those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after compietion of the applicable
service. In no event shall Cardinal be liable for incidental or consequential damages, inciuding, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,

o /3) /200 /
ate 4

D

aﬁi!iaﬁfemes_%_asing out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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@ ARDI NAL PHONE (#15) 737004 « 111 REECHWOOD - ABILENE. TX TH00)

LABORATOR[ES ) PHOME (S03) um- 101 B MARLAND - '*:_"E-U P74

ANALYTICAL RESULTS FOR

SAFETY AND ENVIRONMENTAL SOLUTIONS, INC
ATTN: BOB ALLEN

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAXTO
Recelving Date: 01/04/01 Sampling Date: 01/03/01
Reporting Date: 01/05/01 Sample Type: SOIL
Project Number: NOT GIVEN Sample Condition: COOL, INTACT
Project Name: CDU Sampie Recaived By: AH
Project Location: EUNICE Analyzed By: JA
ETHYL TOTAL

BENZENE TOLUENE  BENZENE XYLENES
LAB NUMSER  SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg)
ANALYSIS DATE ~ | 010801 | 010501 | 01/0501 01/05/01
H5493-1 ~ BH#1025 | 0.008 0.038 0.020 0.131
H5483-2 BH#1035 : | _<0200*° | <0.200* <0.200° <0.600*
H5493-3 “BH #10 45' | T<0020° | <0020° | <0.020° <0.080°
H5493-4 BH #13 0-3' <0.002 | <0002 | <0002 | <0008 |
H54935 BH#1310° | <0002 <0002 | <0002 | <0008 |
'H5493-8 BH #1315 <0.002 <0.002 <0002 |  <0.00
'H5483-7 BH #13 20 | <0.002 <0002 | <0002 <0.008
H5483-8 BHS14 03 <0002 <0002 | <0002 | <0.006
H5483.0 BH#14 107 | <0002 | <0002 | <0002 | <0.008
H5493-10 BH#15 0-3 ~ <0.002 <0002 | <0002 | <0008
H5483-11 BH#15 10 | <0002 <0002 | <0002 | <0.008
H5483-12  BH#1515 | <0002 | <0002 | <0002 | <0006 |
[H5483-13 BH#160- | <0002 <0002 | <0002 | <0008
|H5483-14 BH #1615 | <0002 <0.002 | <0002 | <0005
[H5483-15  MW-115 | <0.002 <0002 | <0 002 <0.008
Quaiity Controi . | _ops4 | 0104 | 0080 | 0283 |
True Value QC Pl | 0.100 0100 | 0100 | 0300
% Accuracy = ] . o4 104 | 80 | Gl
Relative F'mc.enl Difference ]_ 7.1 14 | 08 | 13

METHOD: EPA SW B46-8020, 5030, Gas Chromatography
* MATRIX INTERFERENCE DUE TO HIGH CONCENTRATIONS OF PETROLEUM
HYDROCARBONS.
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f’ (
- ARDI NAL PHONE (915) 673-7001 + 2111 BEECHWOOD - ABILENE, TX 79603
LABORATORIES PHONE (505) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240
ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN

703 E. CLINTON, SUITE 103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 01/04/01 Sampling Date: 01/03/01
Reporting Date: 01/05/01 Sample Type: SOIL
Project Number: NOT GIVEN Sample Condition: COOL & INTACT
Project Name: CDU Sample Received By: AH
Project Location: EUNICE, NM Analyzed By: AH/BC
TPH. cI*

LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg)

ANALYSIS DATE: 01/04/01 01/05/01

H5493-1 B.H. #10-25' 89500 248

H5493-2 B.H. #10-35' 3430 99

H5493-3 B.H. #10-45' 26.7 99

H5493-4 B.H. #13-0-3' . . <10 50

H5493-5 B.H. #13-10' 6890 50

H5493-6 B.H. #13-15 442 66

H5493-7 B.H. i#13-20' 105 | 50 .

H5493-8. B.H. #14-0-3' <10 83 .

H5493-9 B.H. #14-10' : 10.7 331 .

H5493-10 B.H. #15-0-3' 109 33

H5493-11 B.H. #15-10° <10 596

H5493-12 B.H. #15-15" <10. | 977

H5493-13 B.H. #16-0-3" ' 28500 132

H5493-14 B.H. #16-15' <10 2300

H5493-15 MW-115' ' <10 911

Quality Control 240 1004

True Value QC | 240 1000

% Recovery 1000 | 100.

Relative Percent Difference 1.7 7.2.

METHODS: TPH-EPA 600/4-79-020 418.1; CI-Std. Methods 4500-CI'B
*Analyses performed on 1:4 wiv aqueous extracts.

/s

Date

Chemxst/“"
i

PLEE&%\?@%&I%@and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemed waived uniess made in writing and received by Cardinal within thirty (30) days after completion of the applicable
service. in no event shall Cardinal be liabie for incidental or consequential damages, including, without fimitation, business interruptions, loss of use, of loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess ot whether such claim is based upon any of the above-stated reasons or otherwise.
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— ARD' NAL PHONE (915) 673-7001 » 2111 BEECHWOOD « ABILENE, TX 79603

LABORATORIES PHONE (505) 393-2326 - 101 E. MARLAND « HOBBS, NM 86240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOB ALLEN

703 E. CLINTON, STE. #103
-HOBBS, Ni-88240

FAXTO:
Receiving Date: 12/22/00 -SampiingDate: ~12/22/00
Reporting Date: 01/02/01 Sample Type: SOIL "
Project Owner: CHEVRON . ~Sampte-Condition: COOL-&INTACT
Project Name: CDU ASSESSMENT _ Sample Received By: BC
Project Locatiom. ' "CDU TRACT 19 ~Analyzed By: BC/AK
: TPH cl*
LAB NWBER “SAMPLEID mg/Kg) ~{mg/Kg)
ANALYSIS DATE: o 12/28/00 12/28/00
H5468-1 B.H.#8 0-3' 397 166
H5468-2 B.H#8 1011 : 149 . 132
H5468-3 B.H#9 0-3' 2010 66
H5468-4 = . BH.#9 10-11" 42800 . .298
H5468-5 ...B.H.#9..20'-2¢" ...5980 -~ 994
H5468-6 B.H#10 0-3' - <10 116
H5468-7 - B.H#10-10-11 - 18400 - 66
H5468-8 -~ B:H#10 20-21 - +1860 116
H5468-9 = =~ B.H#120-3 5860 66
H5468-40.  B.H#1210-11 1900 132
H5468-11.. B.H#11 0-3' . 32200 50
H5468-12 B.H#11 1011 31000 . 33
H5468-13 B.H.#11 20-21' 22600 66
H5468-14 B:H#11 3031 , 14300 50
H5468-15 B.H#11 40-41' ' 14626 66
H5468-167 . BH#11. 45'-46' 4380 .66
Quality Control 241 932 .
True Value-QC - 240 4000
% Recgvery 101 - 832
. Relative'Percent Difference 54 6.7

METHODSI TPH-EPA 60074-79-020 41871, CI-Std. Methods 4500-CI'B
*Analyses performed-on 1:4 w.v aqueous extracts.

| /%o)

Date

PLEMQ&IMM! Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinat within thirty (30) days after completion of the applicable
semvice. in no event shall Cardinal be fiable for incidental or consequential damages, including, without fimitation; business interruptions, ioss of use, or ioss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above:stated reasons or otherwise.
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-""‘b;. A R D I NAL PHONE (815) 673-7001 + 2111 BEECHWOOD + ABILENE, TX 79603
LABORATORIES PHONE (305) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240
ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS; INC.
ATTN: BOBALLEN

703 E. CLINTON, STE. #103
HOBBS, Niv1'88240
FAXTO: ~
“Sampling Date: 12/22/00

Sample Type: SOIL .
~Sampte Condition: ‘COOL & INTACT
Sample Received By: BC
‘Analyzed By: JA

Receiving Date: 12/22/00

Reporting Date: 01/03/01

'Project Owner: -CHEVRON

Project Name: CDU ASSESSMENT
Project Locatiom: -CDU TRACT 19

ETHYL TOTAL

BENZENE TOLUENE BENZENE XYLENES
LAB NO. SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg) {mg/Kg)
ANALYSIS-DATE 12/29/00 12/29/00 12/29/00 12/29/00
H5468-1 B.H#8 0-3 <0.002 <(0.002 <0.002 <0.006
H5468-2 B.H.#8 1011 <0.002 <0.002 <0.002 <0.006
H5468-3° B.H.#9 0-3' <0.002 <0.002 <0.002 <0.006
H5468-4  _ B.H#9 10-11' .. .0.026 .0.043 <0.050* <0.150*
H5468-5 B.H.#9.20-21 ...0.003 .-0.011 ..0.807 -0.029
H5468-6 B.H#10 0-3' <0.002 -<0.002 -<0.002 -<0.0086
H5468-7 ~-B:H#40 10-11" 1:43 -0.634 0.574 19:6
H5468-8 BH#10 20-21 --0:060 ~0.081 - 0,139 0.385
H5468-9 . B.H#12 0-3 ~0:002 ~0.006 <0002 | 0.008
H5468-10 - BH#12. 10411 - <0.002. <0.002 <0002. | 0014
H5468-11 B.H#11 0-3' <0002 <0002 '<0.002 <0005
H5468-12 B.H.#11 10-11" 0.329 0.188 0.441 1.71
H5468-13* B.H#11 2021 0.070 0.094 0.323 1.09
H5468-14 ' B.-H#11 30'-31 0.030 0.030 0.045 0.220
H5468-15 B.H.#11 40-41' 0.033" 0.024 <0.002 0.075
H5468-16. . B.H#IT 45-46 . .0.002 ..0.003. _.0.004 <0.006
Quality Control --0.094 0.104 -0.090 0.277
True Value QC -0.100 --0.100 - 0:100 -0.300
% Recovery 044 - 104 89.7 823
Relative Percent Difference 04 41 2.0 29

*Matrix interference nioted.
METHOD: EPA SW-846 8021B, 5030B
Vé/éi

Chemist { Date

PLEM&}%WBHC’ Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemed waived uniess made in writing and received by Cardinat within thirty (30) days atter completion of the applicable
service. In no event shall Cardinal be liable for incidental or consequentiat damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the pertormance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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2 ARDINAL
LABORATORIES

Receiving Date: 12/12/00
Reporting Date; 12/15/00
Project Owner. CHEVRON
Project Name: NOT GIVEN
Project Location: NOT GIVEN

LAB NUMBER SAMPLE ID

PHONE (815) 673-7001 » 2111 BEECHWOOD -+ ABILENE, TX 79603

PHONE (505) 393-2326 + 101 E. MARLAND + HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.

ATTN: DEE WHATLEY

703 E. CLINTON, STE. 103

HOBBS, NM 88240

FAX TO: (505) 393-4388

' Sampling Date: 12/12/00
Sample Type: SOIL )
Sample Condition: COOL & INTACT
Sample Received By: AH
Analyzed By: BC

ETHYL TOTAL
BENZENE TOLUENE BENZENE  XYLENES

(mg/Kg) (mg/Kg) (mg/Kg)  (mg/Kg)

ANALYSIS DATE 12/14/00- |12/14/00 |12/14/00 [12/14/00.
H5430-1 ° B.H.#7 25 <0.005 | <0.005 0.007 0.532-
H5430-2 B.H#7 30 <0.005 <0.005 <0.005 0.114
'H5430-3 B.H#7 35 <0.005. 0.011 0.017 “0.779
Quality Control -0:088 0082 [ 0094 | -0.284
True Value:QC 0100 | 0100 | 00100 ~0:300
% Recovery. | 880 CUe1B. 944 “9478
Relative Percent Difference 2.3 3.5 1.5 1.7

METHOD: EPA SW-846 8260

Chemis

All cla

(¥1500

Date

PLEAgg&EQ ‘a%nd Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for anaiyses.
v or negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable

service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.




ARD l NAL PHONE (915)673-7001 « 2111 BEECHWOOD - ABILENE, TX 79603

: LABORATORIES PHONE (505) 393:2326 + 101 E. MARLAND - HOBBS, NM 88240

ANALYTICALRESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, STE. 103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: -12/12/00 ' - ~Sampiing Date: 12112700
Reporting Date: 12/14/00 Sample Type: SOIL
Project Owner: CHEVRON ~Sampie-Condition: COOL-& INTACT
Project Name: NOT GIVEN- : : : - SampleReceived By: AH
Project Locatiom:- NOT GIVEN “Analyzed By: ‘AH/BC
TPH cr*
LAB NUMBER ~SAMPLE1D myfKg) ~—(mg/Kg)
ANALYSIS DATE: e 12/13/00 - | . 12/13/00
H5430-1 . BH#7 25 - 17900- | . 99 |
H5430-2 -~ BH#730" L. 188000 | - 149 .
H5430-:3 =~ BH#735. . - .. 14800 . .| ... ..99
-QualityControl 228 | 994
True Value QC 240 1000
% Recovery ) 8570 . "99.4
Relative Percent Difference ‘ 4.0 41

METHODS: TPH-EPA 600/4-79-020 418.1; CI-Std. Methods 4500-CI'B
*Analyses ‘peﬁormed -on t4-wv-aqueous extracts.

AMMJ/@/ 121460

ChemistV Date

H5430A.XLS

PLEASE NOTE: Liability and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemed waived untess made in writing and received by Cardinal within thirty (30) days after completion of the applicable
service. In no event shall Cardinal be liable for incidental or consequentxal damages, including, without fimitation, business interruptions, ioss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related 1o the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.
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A 97 ARDI NAL PHONE (915) 673-7001 - 2111 BEECHWOOD - ABILENE, TX 79603

LABORATOR!ES o o PHONE (505) 393-2326" +* 101 E. MARLAND " HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
- ATTN: BOBALLEN ... ' '

703.E. CLINTON,.STE. 103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 12/11/00 ~Sampling Date: “12/08/00
Reporting Date: 12/14/00 Sample Type: SOIL
Project Owner: "CHEVRON ~Sample-Condition: COOL & INTACT
Project Name: CDU ASSESSMENT Sample Received By: BC
Projéct Location: CDU TRACT 19 ‘Analyzed By: ‘BC
ETHYL TOTAL
_ I ‘ BENZENE TOLUENE BENZENE  XYLENES

LAB NUMBER SAMPLE ID (mg/Kg)  (mg/Kg) (mg/Kg)  (mg/Kg) .
ANALYSIS DATE ' 12/13/00 12/13/00 12/13/00 |12/13/00
H5416-1 #2 1011 <0.005 <0.005 <0.005 <0.015
H5416-2 #3 1011 <0.005 <0.005 <0.005 <0.015
H5416-3 #4 10-11" <0.005 <0.005 <0.005 0.016
H5416-4 . #5107 <0.005 <0.005 <0.005 0.016
H5416-5 . . #6.5'-6' 0.889 ..2.57 -13.9 215
H5416-6 ., - #6.15-16' | <0005 -{ <0005 ~-<0.005 | <0.015
H5416-7 . -#6-20-21" -<0.005 -<0:085 -| <B.005 --0.020
H5416-8 - - #75-6 - <0:005 -<0.005- |1 -<0:005 | <0.015
H5416-9 - #71516' ' <Q005 | 0.010 | 0161 0:323
H5416-10~ #720=21' 0006 | Q013 | "0.055 | <0.015
Quality Control 0.090 0.095 0.093 0.280

- |True Value QC 0.100: 0.100 0.100 0.3060
% Recovery - ' 90.0 - 95.0 93.0 93.2
Relative'Percent Difference 14.6 6.3 . 1.4 . 5.9

METHOD: EPA SW-846 8260

(A4
. Date .

PLEAﬁgﬁI‘F' gmd Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All clai | Lﬁ E rnegligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable
service. in no event shall Cardinal be liable for incidental or consequential damages, including, without limitation,” business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.




A ARDINAL

PHONE (815) 673-7001 « 2111 BEECHWOOD - ABILENE, TX 78603

LABORATORIES

PHONE (505) 393-2326 *+ 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR
SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: BOBALLEN
703 E. CLINTON, STE. 103
HOBBS, NM 88240
FAX TO: (505) 393-4388
' “Sampling Date: ~12/08/00
Sample Type: SOIL
~Sample-Condition: COOL & INTACT
Sample Received By: BC
‘Analyzed By: AH/BC

Receiving Date: ~12/11700

Reporting Date: 12/12/00

Project Owner:"CHEVRON
Project Name; CDU ASSESSMENT
Project Location: "CDU TRACT 19

TPH Cl

LAB NUMBER SAMPLED - (mg/Kg) ~“(mgrKg)

ANALYSIS DATE: 12/11/00 12/12/00
H5416-1 #2 1011 <10 99

H5416-2 #310-11' <10 83

H5416-3 #4 10-11' 31.4 464

H5416-4 . #5101 <10 2865
H5416-5 .. #56.5-6' .68100 3064

H5416-8 - #6 15-16' -58.2 -3230

H5416-7 -#6-20-21' ~<40 -3975

H5416-8 #7556 ~41100 66

H5416-8 #715'-16' 23200 99

H5416-10. T 20-21 "32300. “116.

Quality Control 252 994.
True Value QC 240 1000
% Recovery S 105 99.4
Relative Percent Difference 4 0.8 4.1

- METHODS: TPH-EPA 600/4-79-020 418.1; CI-Std. Methods 4500-CI'B

[ 1/f 7‘\/25)

Chemist’ : Date

H5416AXLS

PLEASE NOTE: Liability and Damages. Cardinatl's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses.
All claims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the appiicable
service. In no event shall Cardinal be liable for incidenta! or consequential damages, including, without limitation, business interruptions, loss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardless of whether such claim is based upon any of the above-stated reasons or otherwise.
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2 A RD I NAL PHONE (915) 673-7001 - 2111 BEECHWOOQOD - ABILENE, TX 79603

LABO RATOR l ES PHONE (505) 393-2326 - 101 E. MARLAND +« HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, STE. 103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 12/07/00 Sampling Date: 12/06/00
Reporting Date: 12/08/00 Sample Type: SOIL
Project Owner: CHEVRON Sample Condition: COOL & INTACT
Project Name: CDU ASSESSMENT Sample Received By: GP
Project Location: CDU TRACT 19 Analyzed By: BC/AH
GRO DRO
(Ce-Cip)  (>C10-C2s) ci
LAB NUMBER SAMPLE ID (mg/Kg) (mg/Kg) (mg/Kg)
ANALYSIS DATE 12/07/00 12/07/00 12/08/00
H5410-1 B.H.10-3 525 23800 83
- H5410-2 B.H. 157 279 3990 66
H5410-3 B.H.110-11 168 6840 149
H5410-4 .B.H.115-16" . <50 196 ..397
H5410-5 . B.H. 120-271' <50 . 618 ..348
Quality Control 777 798 1035
True Value QC ‘ ~800 800 1000
% Recovery. ‘ LEIATE 997 104
Relative Percent Difference 9.4 4.0 0.9

METHODS: TPH GRO & DRO: EPA SW-846 8015 M; CI': Std. Methods 4500-CI'B
- *Analyses-performed-on 1:4-w:v aqueous extracts.

A8t | AP

Chemist Date

H5410AXLS

PLEASE NOTE: Liabllity and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client {or analyses.
All ciaims, including those for negligence and any other cause whatsoever shall be deemed waived unless made in writing and received by Cardinal within thirty (30) days after completion of the applicable
service. In no event shall Cardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, ioss of use, or loss of profits incurred by client, its subsidiaries,
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or otherwise.




" ARD l NAL PHONE (915) 673-7001 » 2111 BEECHWOOD « ABILENE, TX 79603

LABORATORIES PHONE (505) 393-2326 + 101 E. MARLAND - HOBBS, NM 88240

ANALYTICAL RESULTS FOR

SAFETY & ENVIRONMENTAL SOLUTIONS, INC.
ATTN: DEE WHATLEY

703 E. CLINTON, STE. 103

HOBBS, NM 88240

FAX TO: (505) 393-4388

Receiving Date: 12/07/00 Sampling Date: 12/06/00
Reporting Date: 12/08/00 Sample Type: SOIL
Project Owner. CHEVRON Sample Condition: COOL & INTACT
Project Name: CDU ASSESSMENT Sample Received By: GP
Project Location: CDU TRACT 19 Analyzed By: BC
- ETHYL TOTAL
BENZENE TOLUENE BENZENE = XYLENES
LAB NUMBER SAMPLE ID {mg/Kg) (mg/Ka) (ma/Kg) (ma/Kg)
ANALYSIS DATE 12/07/00 12/07/00 12/07/00 {12/07/00
H5410-1 ' B.H. 1 0-3' <0.005 0.010 0.008 0.028
H5410-2 B.H. 157 <0.005 0.008 0.055 | 0193
H5410-3 BH. 11011 <0:.005 | <0.005 <0.005 <0.015 .
H5410-4 = BH. 115-16' | <0005 | <0005 <0005 | . .0.016 .
H5410-5 B.H. 1.20-21' <0.005 <0.005 <0.005 0.016
Quality Control - 0.093 -0.089 ~0:094 0.282
True Value QC ~0:100 0400 | - 0100 - 0.300
% Recovery R7 "889 | 939 | 940
Relative Percent Difference 28 12 6.3 5.6

- METHOD: EPA SW-846 8260

‘Chemist Y Date

ﬂmm%% @&4\1 (>/8705

PLEASE NOTE: Liabjlity and Damages. Cardinal's liability and client's exclusive remedy for any claim arising, whether based in contract or tort, shall be limited to the amount paid by client for analyses
All ciﬂ54n1:ﬁ5§)ﬁ for negligence and any other cause whatsoever shall be deemed waived uniess made in writing and received by Cardinal within thirty (30) days after compietion of the applicablé
service. in no event shall_Qardinal be liable for incidental or consequential damages, including, without limitation, business interruptions, foss of use, or loss of profits incurred by client, its subsidiaries
affiliates or successors arising out of or related to the performance of services hereunder by Cardinal, regardiess of whether such claim is based upon any of the above-stated reasons or, otherwise. '
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Site Investigation CDU Tract 19 Chevron USA
February 9, 2001 Lea County, New Mexico

Appendix C
VADSAT Model Simulation Results
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VADSAT Version 3.0

Developed by:

Blacksburg, Virginia

For

1995

I G T T

PROJECT TITLE:Chevron CDU 19, Benzene Run 14 (Benz

m/4d,5.3"/yr,200yrs,wt=70

SOURCE AND CHEMICAL DATA ***%*
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m)
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE =

AREAM, MEAN WASTE ZONE AREA (m"2) =
STDA, STD.DEV. OF WASTE ZONE AREA =

RLWM, MEAN L/W RATIO (-) =
STDRLW, STD.DEV. OF L/W RATIO =

CVRTHM, MEAN VALUE OF COVER THICKNESS (m)
CVRTHS, STD.DEV. OF COVER THICKNESS

"

Environmental Systems and Technologies

The American Petroleum Institute

I R e T T T S S S e e . T T S

KOCM, MEAN ORG. CARBON PARTITION COEF (cm™3/g)=
STDKOC, STD.DEV. OF ORG.CARBON PARTITION COEF=

FMOLM, MEAN INIT.VOL.FRAC. OF CONTAMINANT (-)

FMOLSTD, STD.DEV. OF VOL.FRAC. OF CONTAMINANT=

CMFM, MASS OF CONTAMINANT PER MASS OF WASTE (mg/kg)
CMFSD, STD.DEV. OF MASS CONTAMINANT PER MASS WASTE

HCCONM, HYDCARBON MASS FRAC. IN WASTE (mg/kg)
HCCONS, STD OF HYDCARBON MASS FRAC. IN WASTE
CHEMICAL SPECIES

MOLW, MOLECULAR WT. OF CONTAMINANT (g/mole)

AVERMW, AVG. MOL. WT. OF OILY WASTE (g/mole)

1]

A Monte Carlo Model for Assessing the Effects of
Contamination on Groundwater Quality

Tel: 703-552-0685, Fax: 703-951-5307

Soil

Inc.

+ o+ o+ o+ o+ o+

.09600
.00000

.44000
.00000

.33000
.00000

.00000
.00000

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

R T T S T TR SR R S

.15mg/Xg, 7.1

83.20000

0

68100.
0.

.00000

.00022
.00000

15
0

00000
00000

benzene

78

80O

.10000

.00000

.00000
.00000




RHO, DENSITY OF CONTAMINANT (g/cm’3)

RHOG, AVERAGE DENSITY OF HYDROCARBON (g/cm”3
SOL, AQUEOUS SOLUB. OF CONTAMINANT (g/m*3)
HENRYC, HENRY'S CONSTANT (-)

DIFFA, DIFFUSION COEF. IN FREE AIR (m"2/day)

HYDROGEOLOGICAL PROPERTIES .

*% UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day)
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF

)

i

0.87600

0.88000

1790.00000

0.23000

0.77000

0.00210
0.00000

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) =
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON

FKSW, MEAN SAT. CONDUCTIVITY (m/day)
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE POROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT

FRAC. =

7.12800
0.000

21.33500
0.00000

0.40000
0.00000

2.68000
0.00000

o

.03000
0.00000

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY

** SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY. COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE PCROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)

STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.=

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. (m/day)
SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

GRADS, HYDRAULIC GRADIENT (m/m) =

]

0.00210
0.00000

o

.20000
0.00000

(o]

.00300
0.00000

3.00000
0.00000

100.00000
0.00000

' 1.50000
0.00000

0.00500

0.00650
0.00000




SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000

HMEAN, MEAN AQUIFER THICKNESS (m) = 12.18200
STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000
QINM, MEAN INFILTRATION RATE (m/day) = 0.00037
QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000

LOCATION OF RECEPTORS:

X (M) Y (M) z (M)
RECEPTOR( 1) 8.2 0.0 0.2

BREAKTHROUGH CURVES
CONCENTRATIONS (MG/L) AT:

TIME - WATER TABLE RECEPTORS (in order)
(DAYS) BELOW THE SOURCE : :

150.0000 0.0000E+00 0.0000E+00
300.0000 0.000CE+00 0.00C0E+00
450.0000 0.0000E+00 0.0000E+00
600.0000 0.0000E+00 0.0000E+0O0
750.0000 0.0000E+00 0.0000E+00
900.0000 0.00Q0E+00 0.0000E+0O0
1050.0000 0.0000E+00 0.0000E+00
1200.0000 0.0000E+00 0.0000E+00
1350.0000 0.0000E+00 0.0000E+00
1500.0000 0.0000E+00 0.0000E+00
1650.0000 0.0000E+00 0.0000E+0O
1800.0000 0.0000E+00 0.0000E+00
1950.0000 0.0000E+00 0.0000E+00
2100.0000 0.0000E+00 0.0000E+00
2250.0000 0.0000E+00 0.0000E+00
2400.0000 0.0000E+00 0.0000E+00
2550.0000 0.0000E+00 0.0000E+00
2700.0000 0.0000E+00 0.0000E+0QO.
2850.0000 0.0000E+00 0.0000E+00
3000.0000 0.0000E+00 0.0000E+00
3150.0000 0.0000E+00 0.0000E+0Q0
3300.0000 0.0000E+00 0.0000E+00 .
3450.0000 0.0000E+00 0.0000E+0Q0
3600.0000 0.0000E+00 0.0000E+00
3750.0000 0.0000E+00 0.0000E+00
3500.0000 O.0000E+00 0.0000E+00
4050.0000 0.0000E+00 O0.0C00E+00
4200.0000 O0.0000E+00 0.0000E+0O
4350.0000 0.0000E+00 0.0000E+00
4500.0000 0.0000E+00 0.0000E+00
4650.0000 0.0000E+00 0.0000E+00
4800.0000 0.0000E+00 0.0000E+00
4950.0000 0.0000E+00 0.0000E+00
5100.0000 0.0000E+00 0.0000E+00
5250.0000 0.0000E+00 0.0000E+00
5400.0000 0.0000E+00 0.0000E+00
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+ +
+ VADSAT Version 3.0 +
+ +
+ A Monte Carlo Model for Assessing the Effects of Soil +
+ Contamination on Groundwater Quality +
+ +
+ +
+ Developed by: +
+ Environmental Systems and Technologies Inc. +
+ Blacksburg, Virginia +
+ Tel: 703-552-0685, Fax: 703-551-5307 +
+ +
+ +
+ For +
+ The American Petroleum Institute +
+ 1995 +
+ +
+ + + F + FFF o FFFF o+ F A+ F o+ o+ o+ o+ o+ o+
PROJECT TITLE:Chevron CDU 19, Benzene Run 15(Benz.15mg/Kg,7.1
m/d,5.3"/yr,200yrs,wt=10
SOURCE AND CHEMICAL DATA ***xx*
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) = 6.09600
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000
AREAM, MEAN WASTE ZONE AREA (m”2) = 956.44000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000
RLWM, MEAN L/W RATIO (-) = 1.33000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000
CVRTHEM, MEAN VALUE OF COVER THICKNESS (m) = 0.00000
CVRTHS, STD.DEV. OF COVER THICKNESS = - 0.00000
KOCM, MEAN ORG. CARBON PARTITION COEF (cm™3/g)= 83.20000
STDKOC, STD.DEV. OF ORG.CARBON PARTITION COEF= 0.00000
FMOLM, MEAN INIT.VOL.FRAC. OF CONTAMINANT (-) = 0.00022
FMOLSTD, STD.DEV. OF VOL.FRAC. OF CONTAMINANT= 0.00000
CMFM, MASS OF CONTAMINANT PER MASS OF WASTE (mg/kg) = 15.00000
CMFSD, STD.DEV. OF MASS CONTAMINANT PER MASS WASTE = 0.00000

HCCONM, HYDCARBON MASS FRAC. IN WASTE (mg/kg)= 68100.00000

HCCONS, STD OF HYDCARBON MASS FRAC. IN WASTE = 0.00000
CHEMICAL SPECIES benzene

MOLW, MOLECULAR WT. OF CONTAMINANT (g/mole) = 78.10000
AVERMW, AVG. MOL. WT. OF OILY WASTE (g/mole) =  800.00000




RHO, DENSITY OF CONTAMINANT (g/cm”*3) =

0.87600
RHOG, AVERAGE DENSITY OF HYDROCARBON (g/cm™3)= 0.88000
SOL, AQUEOUS SOLUB. OF CONTAMINANT (g/m”~3) = 1790.00000
HENRYC, HENRY'S CONSTANT (-) = 0.23000
DIFFA, DIFFUSION COEF. IN FREE AIR (m"2/day) = 0.77000
HYDROGEOLOGICAL PROPERTIES
*% UNSATURATED ZONE INPUT PARAMETERS **

GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day) = ©0.00210
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000
UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) =

UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. =

FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 7.12800
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
DISTM, MEAN DEPTH TO GROUNDWATER (m) = 3.04790.
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.40000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000
PARNM, MEAN VALUE OF VG PARAMETER N (-) = 2.68000
SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.03000
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
*% SATURATED ZONE INPUT PARAMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) = 0.00210
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000
PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000

STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00300

STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 3.00000
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000
ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 100.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000
CONDS, SAT. HYDRAULIC COND. (m/day) = 1.90000

SCONDS, STD.DEV. OF SAT HYDRAULIC COND. = 0.00000

GRADS, HYDRAULIC GRADIENT (m/m) = 0.00500

0.00650
0.00000




SGRADS, STD.DEV. OF HYDRAULIC GRADIENT

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

‘ X (M) Y (M)
RECEPTOR ( 1) 8.2 0.0
RECEPTOR ( 2) 8.2 0.0

BREAKTHROUGH CURVES

TIME
(DAYS) BELOW THE SOURCE

CONCENTRATIONS (MG/L) AT:

WATER TABLE

RECEPTORS

(in order)

150.0000 0.0000E+00 0.0000E+00 0.0000E+00

300.0000 0.0000E+00 O.00COE+00 0.0000E+0O

450.0000 0.0000E+00 0.00OOQOE+00 0.0000E+00

600.0000 0.0000E+00 0.0000E+00 0.0000E+00

750.0000 0.0000E+00 0.0000E+00 0.0000E+0Q0

900.0000 0.0000E+00 0.0000E+00 0.0000E+00
1050.0000 0.0000E+00 0.0000E+00 0.0000E+00
1200.0000 0.0000E+00 O.000O0OE+00 0.0000E+00
1350.0000 0.1328E-11 0.6551E-16 0.2430E-26
1500.0000 0.3006E-10 0.5194E-14 0.7222E-22
1650.0000 0.3610E-09 0.1233E-12 0.4757E-19
1800.0000 0.2698E-08 0.1625E-11 0.2822E-17
1950.0000 0.1400E-07 0.1375E-10 0.6904E-16
2100.0000 0.5455E-07 0.8206E-10 0.1000E-14
2250.0000 0.1693E-06 0.3708E-09 0.9709E-14
2400.0000 0.4371E-06 0.1336E-08 0.6816E-13
2550.0000 0.9701E-06 0.3994E-08 0.3667E-12
2700.0000 0.1900E-05 0.1023E-07 0.1580E-11
2850.0000 0.3353E-05 0.2300E-07 0.5648E-11
3000.0000 0.5420E-05 0.4631E-07 0.1723E-10
3150.0000 0.8134E-05 0.8487E-07 0.4587E-10
3300.0000 0.1146E~04 0.1435E-06 0.1086E-09
3450.0000 0.1530E-04 0.2261E-06 0.2324E-09
3600.0000 0.1952E-04 0.3355E-06 0.4549E-09
3750.0000 0.2393E-04 0.4723E~-06 0.8238E-09
3800.0000 0.2837E-04 0.6350E-06 0.1392E-08
4050.0000 0.3268E-04 0.8200E-06 0.2217E-08
4200.0000 0.3673E-04 0.1022E-05 0.3343E-08
4350.0000 0.4044E-04 0.1236E-05 0.4806E-08
4500.0000 0.4373E-04 0.1454E-05 0.6621E-08
4650.0000 0.4660E-04 0.1670E-05-0.8780E-08
4800.0000 0.4204E-04 0.1880E-05 0.1125E-07
4950.0000 0.5108E-04 0.2077E-05 0.139%9E-Q07
5100.0000 0.5274E-04 0.2259E-05 0.16S3E-07
5250.0000 0.5408E-04 0.2424E-05 0.1898%E-07

w o

s W R

0.00000

12.19200
0.00000

0.00037
0.00000




5400.
5550.
5700.
5850.
6000.
6150.
6300.
6450.

0000
0000
0000
0000
0000
0000
0000
0000

(‘e#sm.hoﬁg_oo
6750

OO0 0O 00O 0o

0

.5513E-04
.5595E-04
.5657E-04
.5703E-04
.5736E-04
.5759E-04
.5774E-04
.5783E-04
.5787E-04
0000¥0.5788E-04)

6900.

7050.
7200.
7350.
7500.
7650.
7800.
7950.
8100.
8250.
8400.
8550.
8700.
8850.
9000.
9150.
9300.
9450.
9600.

9750
9900

109850

11700.

11850.

12000.

12150.

12300
12450
12600.

12750.
. 123800.

13050.
13200.
13350.
13500.
13650.
13800.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

.0000
.0000
10050.
10200.
10350.
10500.
10650.
10800.

0000
0000
0000
0000
0000
0000

.0000
11100.
11250.
11400.
11550.

0000
0000
0000
0000
0000
0000
0000
0000

.0000
.0000

0000
0000
0000
0000
0000
0000
0000
0000
0000

0T5787E-04

[cleNoNolcNeNeReleNeNeNoloNelo e Nello ool o e lNoll oo lNeo e le Mo Ne o leolNo e e e le e o Mo o ol ollo o e

.5783E-04
.5778E-04
.5772E-04
.5765E-04
.5757E-04
.5749E-04
.5741E-04
.5733E-04
.5724E-04
.5716E-04
.5707E-04
.5698E-04
.5690E-04
.5681E-04
.5672E-04
.5664E-04
.5655E-04
.5646E-04
.5637E-04
.5629E-04
.5620E-04
.5611E-04
.5603E-04
.5594E-04
.5586E-04
.5577E-04
.5568E-04
.5560E-04
.5551E-04
.5543E-04
.5534E-04
.5526E-04
.5517E-04
.5509E-04
.5500E-04
.54392E-04
.5483E-04
.5475E-04
.5466E-04
.5458E-04
.5449E-04
.5441E-04
.5433E-04
.5424E-04
.5416E-04
.5408E-04

e oNeNelelNeNeRelleoNeRelNeoNeNeRolloNeNeNolRolleNeNoeNoNele NelloNoNoloNollo NellolelNo oo le oo lelNe e lNe oo oo Jlo o ie Rlo e e J) el

.2571E-05
.2699E-05
.2808E-~05
.2901E-05
.2978E-05
.3041E-05
.3091E-05
.3132E-05
.3163E-05
.3187E-05
.3205E-05
.3218E-05
.3227E-05
.3233E-05
.3236E-05
.3237E-05
.3237E-05
.3236E-05
.3233E-05
.3230E-05
.3227E-05
.3223E-05
.3219E-05
.3214E-05
.3210E-05
.3205E-05
.3201E-05
.3196E-05
.3191E-05
.3186E-05
.3181E-05
.3176E-05
.3172E-05
.3167E-05
.3162E-05
.3157E-05
.3152E-05
.3147E-05

.3142E-05"

.3138E-05
.3133E-05
.3128E-05
.3123E-05
.3118E-05
.3113E-05
.3109E-05
.3104E-05
.3099E-05
.3094E-05
.3090E-05
.3085E-05
.3080E-05
.3075E-05
.3071E-05
.3066E-05
.3061E-05
.3056E-05

O OO0 0000000000000 0000000000000 0O0D0O0O0DOOCO0ODO0OO0OO0OO0OCO0O000O0O0O0O0O0OoOo

.2310E-07
.2617E-07
.2915E-07
.3197E-07
.3460E-07
.3699E-07
.3914E-07
.4103E-07
.4268E-07
.4409E-07
.4528E-07
.4626E-07
.4707E-07
.4773E-07
.4824E-07
.4865E-07
.4896E-07
.4919E-07
.4935E-07
.4946E-07
.4953E-07
.4957E-07
.4958E-07
.4957E-07
.4954E-07
.4950E-07
L4946E-07
.4940E-07
.4934E-07
.492BE-07
.4921E-07
.4914E-07
.4907E-07
.4900E-07
.4892E-07
.4885E-07
.4878E-07
.4870E-07
.4863E-07
.4855E-07
.4848E-07
.4B40E-07
.4833E-07
.4826E-07
.4818E-07
.4811E-07
.4803E-07
.4796E-07
.4789E-07
.4781E~07
.4774E-07
.4766E-07
.4759E-07
.4752E-07
.4744E-07
.4737E-07
L4730E-07
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VADSAT Version 3.0

A Monte Carlo Model for Assessing the Effects of Soil
Contamination on Groundwater Quality

Developed by: .
Environmental Systems and Technologies Inc.
Blacksburg, Virginia
Tel: 703-552-0685, Fax: 703-951-5307

For
The American Petroleum Institute
1995
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PROJECT TITLE:Chevron CDU 19, Cl1 Run 14 (Cl avg.mean, 0.0335m/4d,
WT=70 ft.)

200yrs,
SOURCE AND CHEMICAL DATA *¥%¥**
DEPTHM, MEAN THICKNESS OF WASTE ZONE (m) 6.09600

l DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE = 0.00000 -
|

AREAM, MEAN WASTE ZONE AREA,(m*2) 116.73000
STDA, STD.DEV. OF WASTE ZONE AREA = 0.00000

i

=]

RLWM, MEAN L/W RATIO (-) = .33000
STDRLW, STD.DEV. OF L/W RATIO = 0.00000

CVRTHM, MEAN VALUE OF COVER THICKNESS (m)
CVRTHS, STD.DEV. OF COVER THICKNESS

1
o

.00000
.00000

i
o

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)= 790.99371
STD OF MASS FRACTION OF SALT IN WASTE = 0.00000

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/m”3) 3144.19995
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT = 0.00000

CHEMICAL SPECIES Sodium Chloride

HYDROGEOLOGICAL PROPERTIES

** UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT 20NE DECAY COEF (1/day) 0.00210
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF = 0.00000

UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) 0.00000
UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = - 0.00000

n




FKSW, MEAN SAT. CONDUCTIVITY (m/day)
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY

DISTM, MEAN DEPTH TO GROUNDWATER (m)
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER

UNPORM, MEAN VADOSE ZONE BOROSITY (-)
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY

PARNM, MEAN VALUE OF VG PARAMETER N (-)
SDPARN, STD.DEV. OF VG PARAMETER N

RESWCM, MEAN RESIDUAL WATER CONTENT (-)
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT
** SATURATED ZONE INPUT PARBMETERS **

LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day)
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF.

PORM, MEAN SAT. ZONE POROSITY (-)
STDPOR, STD.DEV. OF SAT. ZONE POROSITY

FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-)
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.

ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-)
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV.

ATLRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-)
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT.

CONDS, SAT. HYDRAULIC COND. {(m/day)
SCONDS, STD.DEV. OF SAT HYDRAULIC COND.

GRADS, HYDRAULIC GRADIENT (m/m) =

ALFINM = 0O, UNSAT DISPERSIVITY CALCULATED INTERNALLY

SGRADS, STD.DEV. OF HYDRAULIC GRADIENT =

HMEAN, MEAN AQUIFER THICKNESS (m)
STDH, STD.DEV. OF AQUIFER THICKNESS

QINM, MEAN INFILTRATION RATE (m/day)
QINSTD, STD.DEV. OF INFILTRATION RATE

LOCATION OF RECEPTORS:

X (M) Y (M) 4
RECEPTOR( 1) 8.2 0.0 0
RECEPTOR( 2) 8.2 0.0 3

BREAKTHROUGH CURVES

CONCENTRATIONS (MG/L) AT:

TIME WATER TABLE RECEPTORS (in order)

»wE

0.03500
0.000

21.33500
0.00000

0.40000
0.00000

2.68000
0.00000

0.03000
0.00000

0.00210
0.00000

0.20000
0.00000

0.00000
0.00000

3.00000
0.00000

100.00000
0.00000

1.90000
0.00000

0.00500
0.00000

12.19200
0.00000

0.00004
0.00000

R -




5850

(DAYS)

150.
300.
450.
600.

" 750.

900.
1050.
1200.
1350.
1500.
1650.
1800.
1950.
2100.
2250.
2400.
2550.
2700.
2850.
3000.
3150
3300.
3450.
3600.
3750.
3900
4050.
4200.
4350
4500.
4650.
4800
4950.
5100.
5250.
5400
5550
5700.

6000
6150.
6300.
6450.
6600
6750
6900.
7050.
7200.
7350.
7500.
7650
7800.
7950
8100.
8250.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

.0000

0000
0000
0000
0000

.0000

0000
0000

.0000

0000
0000

.0000

0000
0000
0000

.0000
.0000

0000

.0000
.0000

0000
0000
0000

.0000
.0000

0000
0000
0000
0000
0000

.0000

0000

.0000

0000
0000

OO0 0000000000000 00DO0CO0O0000O0O00DO000DO0OO0O0O0O00CO0OOCOTVOOO0DO00CO0O0O0O0O0O0

.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0DOOE+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00
.0000E+00

BELOW THE SOURCE
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.0000E+00
.0000E+00
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VADSAT Version 3.0

Developed by:

Blacksburg, Virginia

For

1995

T T T e

PROJECT TITLE:Chevron CDU 19, Chloride Run 18(Cl max,7.1 m/4,5"/yr

infil,liner,200 yrs

SOURCE AND CHEMICAL DATA ***x*
FKSWM, MEAN WASTE ZONE SAT. CONDUC. (m/day)
SDFKSW, STD.DEV. OF WASTE ZONE SAT. CONDUC.

DEPTHM, MEAN THICKNESS OF WASTE ZONE (m)
DEPSTD, STD.DEV. OF THICKNESS OF WASTE ZONE

AREAM, MEAN WASTE ZONE AREA (m"2)
STDA, STD.DEV. OF WASTE ZONE AREA

RLWM, MEAN L/W RATIO (-)
STDRLW, STD.DEV. OF L/W RATIO

CVRTHM, MEAN VALUE OF COVER THICKNESS (m)
CVRTHS, STD.DEV. OF COVER THICKNESS

MEAN MASS FRACTION OF SALT IN WASTE (mg/kg)=
STD OF MASS FRACTION OF SALT IN WASTE =

CZEROM, MEAN AQU. PHASE CONC OF SALT (g/m”3)
CZEROS, STD.DEV. OF AQU. PHASE CONC. OF SALT

CHEMICAL SPECIES

HYDROGEOLOGICAL PROPERTIES

** UNSATURATED ZONE INPUT PARAMETERS **
GAMMAM, MEAN UNSAT ZONE DECAY COEF (1/day)
STDGAM, STD.DEV. OF UNSAT ZONE DECAY COEF

A Monte Carlo Model for Assessing the Effects of Soil
Contamination on Groundwater Quality

Environmental Systems and Technologies Inc.

Tel: 703-552-0685, Fax: 703-951-5307

The American Petroleum Institute
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.00000
.00000

.09600
.00000

.73000
.00000

.33000
.00000

00000
00000

99371
00000

3144.199895

0.00000

Sodium Chloride

= 0

0

.00210
.00000




UNFOCM, MEAN UNSAT ZONE ORGANIC CARBON FRACTION (-) = 0.00000

UNFOCS, STD.DEV. OF UNSAT ZONE ORGANIC CARBON FRAC. = 0.00000
FKSW, MEAN SAT. CONDUCTIVITY (m/day) = 7.12800
STDFKS, STD.DEV. OF SAT. CONDUCTIVITY = 0.000
DISTM, MEAN DEPTH TO GROUNDWATER (m) = 21.33500
STDDST, STD.DEV. OF DEPTH TO GROUNDWATER = 0.00000
UNPORM, MEAN VADOSE ZONE POROSITY (-) = 0.40000
SUNPOR, STD.DEV. OF VADOSE ZONE POROSITY = 0.00000
PARNM, MEAN VALUE OF VG PARAMETER N (-) = 2.68000
SDPARN, STD.DEV. OF VG PARAMETER N = 0.00000
RESWCM, MEAN RESIDUAL WATER CONTENT (-) = 0.03000
RESWCS, STD.DEV. OF RESIDUAL WATER CONTENT = 0.00000

ALFINM = 0, UNSAT DISPERSIVITY CALCULATED INTERNALLY
** SATURATED ZONE INPUT PARAMETERS **

.LAMBW, MEAN SAT. ZONE DECAY COEFF. (1/day) = 0.00210
SLAMB, STD.DEV. OF SAT. ZONE DECAY COEFF. = 0.00000
PORM, MEAN SAT. ZONE POROSITY (-) = 0.20000
STDPOR, STD.DEV. OF SAT. ZONE POROSITY = 0.00000
FOCM, MEAN SAT. ZONE ORG. CARBON FRAC. (-) = 0.00000
STDFOC, STD.DEV. SAT. ZONE ORG. CARBON FRAC.= 0.00000
ALRLTM, MEAN DISPERS, RATIO LONG/TRANSV. (-) = 3.00000
SALRLT, STD.DEV. OF DISP. RATIO LONG/TRANSV. = 0.00000
ALRTVM, MEAN DISPERS. RATIO TRANSV/VERT. (-) = 100.00000
SALRTV, STD.DEV. OF DISP. RATIO TRANSV/VERT. = 0.00000
CONDS, SAT. HYDRAULIC COND. (m/day) = 1.90000
SCONDS, STD.DEV. OF SAT HYDRAULIC COND. = 0.00000
GRADS, HYDRAULIC GRADIENT (m/m) = 0.00500
SGRADS, STD.DEV. OF HYDRAULIC GRADIENT = 0.00000
HMEAN, MEAN AQUIFER THICKNESS (m) = 12.19200
STDH, STD.DEV. OF AQUIFER THICKNESS = 0.00000
QINM, MEAN INFILTRATION RATE (m/day) = 0.00035
QINSTD, STD.DEV. OF INFILTRATION RATE = 0.00000

LOCATION OF RECEPTORS:

X (M) Y (M) z (M)
RECEPTOR( 1) 8.2 0.0 0.3
RECEPTOR ( 2) 8.2 0.0 3.4

BREAKTHROUGH CURVES
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TIME
(DAYS
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300.
450.
600.
750.
900

1050.
1200.
1350
1500.
1650.
1800.
1950.
2100.
2250.
2400.
2550.
2700
2850.
3000.
3150.
3300.
3450.
3600.
3750.
3900.

4050.

4200.

4350.

4500.

4650

4800.

4950.

5100.

5250.

5400.

5550.

5700.

5850.

6000.

6150.

6300.

£450.

6600 .

6750.

6900.

7050.

7200.

7350.

7500.

7650.

7800.

WATER TABLE
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CONCENTRATIONS (MG/L) AT:

(in order)
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