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Mr. Stephen Weathers

Duke Energy Field Services, LP
370 17" Street, Suite 900

" Denver, CO 80202 "7 -~

Re:  Transmittal of the Characterization Report for the Eldridge Ranch Study Area
CASE #1R334, Lea County New Mexico

Dear Stephen:

Attached is the characterization report for the Eldridge Ranch and neighboring Leonard
Trust. The report was prepared following completion of the field activities that were

- proposed in a September workplan that was submitted to the New Mexico Oil
Conservation Division (OCD) and approved by them with conditions in a letter dated
September 17, 2002.

The purpose of the investigation was to complete field investigative activities and then
prepare a comprehensive characterization report for the area. This purpose was achieved.

The report concludes that shallow groundwater beneath the site has been impacted by
several hydrocarbon releases. Some but not all of the releases appear to be associated
with the two pipelines that transect the study area. Further study would be necessary to
identify the exact source of the releases.

The releases have generated two plumes. The northern plume is restricted to the Leonard
Trust land. The southern plume was drawn onto the Eldridge Ranch by their irrigation
well between February and June 2000. Additional groundwater contamination probably
resulted from the irrigation of an orchard and an alfalfa field on the Eldridge Ranch.

Biodegradation is apparently actively removing hydrocarbon constituents from the
releases. This process may be limiting the expansion of the plumes, but this conclusion
would have to be verified through repeated groundwater sampling.

Formulation of a remediation strategy should be postponed until limited additional field
activities are completed. The recommended field activities include:

1. The construction and operational history of the existing active and relic pipelines
should be investigated.

2. All historic hydrocarbon production and processing structures should be identified
and evaluated as potential hydrocarbon sources.
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—- . 3. The location and extent of the southern source and its relationship to the irrigation
well should be better defined.

4. An additional well should be installed south of the former irrigated field to
complete horizontal groundwater characterization.

5. A minimum of one deep well should be installed, preferabl}‘/:Withi/n the area of the
southern source area to define the extent of the uppermost saturated materials and
to measure vertical groundwater gradient.

6. Slug tests should be completed in the wells containing clays and wells in the
northern source area to verify the homogeneity of the hydraulic conductivity
measured in the southern study area. "

Thank you for the opportunity to complete this work. Do not hesitate to contact me if

you have any questions or comments.

Respectfully Submitted,
REMEDIACON INCORPORATED

® Wk H, Bt

Michael H. Stewart, P.E.
Principal Engineer

MHS/tbm

enclosure
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1 INTRODUCTION

Duke Energy Field Services, LP (DEFS) retained Remediacon to complete
characterization activities on two adjacent properties property in Lea County, New
Mexico (study area). This report completes that effort. The purpose and objectives of
the program and a brief background section are presented first. A description of the field
activities is presented next. The results and interpretations are then discussed followed
by conclusions and recommendations.

1.1  Purpose And Objectives

The purpose of this program was to characterize the groundwater conditions and source
locations within the study area. Specific objectives included:

[am—

Defining the plume boundaries up gradient (north and west) of the study area.
2. Establishing background concentrations for several inorganic constituents.
3. Characterizing the nature and extent of the hydrocarbons present in the study area.

4. Defining the extent of the hydrocarbon effects to the east and the south on the
Eldridge Ranch Property.

5. Identifying the sources of hydrocarbons and delineating the plume or plumes
associated with them.

6. Evaluating the degree of natural biodegradation processes.

7. Collecting information on the hydrologic properties of the subsurface materials.

1.2 Background Information

The study area is primarily in the southeastern quarter of Section 21, Township 19 South,
Range 37 East approximately 1 mile north of and 0.75 miles east of the town of
Monument in Lea County New Mexico (Figure 1). The approximate coordinates are 32
degrees 38.5 minutes north, 103 degrees 15.4 minutes east.

The study area includes two properties. The locations of the two properties and the
surrounding topography and drainage features are shown on Figure 2. The study area
boundaries are approximately located on Figure 2 to provide a perspective of the surface
features and topographic setting of the study area.
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The Katherine Leonard Estate is the northern property in the study area and constitutes
approximately 90 percent of the study area. The land is uninhabited and is used primarily
for cattle grazing.

The Eldridge Ranch Property, owned by the Eldridge family is the southern property.
The property includes the Eldridge family residence and numerous farm buildings. A
large-capacity well was used to irrigate an alfalfa field and an orchard and to provide
water to a fish pond before it was contaminated by hydrocarbons and could no longer be
used. The domestic well was also impacted so household water is currently brought
several hundred feet from an up-gradient well.

There are numerous historical oil production facilities present on the Leonard estate.
Two north-south trending pipelines and two northeast-southwest trending pipelines are
also present. The two north-south pipelines are owned by DEFS and Conoco. The two
northeast-southwest trending pipelines are owned by Sid Richardson.

Monitoring wells were installed in August 2001 (MW-1 through MW-7) and March 2002
(MW-8 through MW-14) by AMEC Earth and Environmental, Inc (AMEC ) for the New
Mexico Qil Conservation Division (OCD). AMEC provided construction data and
limited interpretations in two reports (AMEC 2001, 2002). The well locations are shown
on Figure 3. Table 1 provides construction summaries for the 14 wells.

AMEC sampled wells MW-1 through MW-7 in August 2001 and MW-8 through MW-14
in March 2002. The sampling techniques and analytical results were reported in their
reports (AMEC 2001, 2002).

Trident Environmental (Trident) sampled all 14 monitoring wells in July 2002 for DEFS.
The sampling results and subsequent interpretations were included in a report prepared by
Remediacon, Inc. (Remediacon, August 2002). The Remediacon August 2002 report
contained the following primary conclusions:

1. The July 2002 water-table contours indicated a southeasterly groundwater flow
direction in the northern study area that changed to a southerly groundwater flow
direction near the northern boundary of the Eldridge property.

2. Benzene, toluene, ethylbenzene and xylene (BTEX) constituents were present in the
majority of the groundwater samples.

3. No polynuclear aromatic hydrocarbons were detected in the samples.
4. Fluoride was present at naturally high concentrations

5. Slightly elevated sodium and chloride values from the MW-12 sample were evidence
of an historic release not related to the existing pipelines.
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6. The majority of the high metals concentrations reported by AMEC resulted from the
dissolution of sediments contained in the water samples when they were acidified by
nitric acid as part of the preservation process. The concentrations from the dissolved
(filtered) samples were significantly lower.

7. The barium distribution appeared to be biased by non-natural processes.

8. The hydrocarbon constituents are distributed in two physically distinct areas, and
neither area has been adequately characterized.

The recommendations from that study formed the basis of the field program completed
for this investigation.
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2 FIELD PROGRAM

The field program described in this section was presented in a workplan (Remediacon,
September 2002) that was submitted to the OCD. OCD approved the plan with
conditions that were incorporated into the scope of work.

The field program included three tasks: 1) monitoring well installation and development;
2) groundwater sampling and 3) physical property measurement. Each task is described
below.

2.1 Monitoring Well Installation and Development

Nine monitoring wells (MW-15 to MW-23) were installed by Trident Environmental at
the locations shown on Figure 3. The final locations were installed at the locations
proposed in the workplan with two exceptions. First, well MW-15 was moved because of
an existing well at the same approximate location on the Eldridge Ranch (Water Well #2,
Figure 3). This well was moved to the north of MW-23 to provide a background well.
Second, MW-17 was moved to the south so that it was aligned along with MW-16 more
perpendicular to the direction of groundwater flow.

Each boring was advanced using air rotary drilling. Samples were collected on a regular
basis (maximum separation of 5 feet) and screened for the presence of volatiles using a
photoionization detector until saturated materials were encountered. Lithologic logs were
compiled by the field geologist for each boring based upon the cuttings and/or samples
produced.

Each well was drilled to a depth approximately 10 feet below the first evidence of
saturated materials or to a maximum depth of 35 feet if no evidence saturated materials
was encountered (MW-19). Fifteen feet of 2-inch, threaded, factory-slotted Schedule 40
PVC was placed in all wells excepting MW-19. Twenty feet of screen was placed in
MW-19 because no visibly saturated materials were encountered. The annular space was
generally backfilled with artificially-graded sand to a minimum depth of 1 foot above the
top of the slotted PVC interval. The remaining annular space was then backfilled with
hydrated bentonite to a depth 3 feet below land surface (bls). The surface completion for
each well included a locking, above-ground well protector and a minimum 2 foot by 2
foot concrete pad.

An additional boring (SB-1, Figure 3) was advanced north of the abandoned DEFS
subsurface pipeline drip tank (DEFS Drip, Figure 3). Photoionization detector (PID)
readings indicated that the vadose zone materials contained elevated hydrocarbon
constituents. This location was abandoned by backfilling the hole with pelletized
bentonite. MW-15 was then installed farther up-gradient (north) in a relatively
unimpacted area.
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Boring logs and well completion forms (excepting SB-1) were prepared for each well.
The forms are included in Appendix 1.

On October 9%, 2002, all of the monitoring wells (MW-1 to MW-23) were gauged.
Measurable light non-aqueous phase liquids (LNAPL) were observed in MW-11 and
MW-23. Each of the recently installed monitoring wells that did not contain LNAPL were
developed on October 10, 2002 using a Whaler 2-stage purge pump. A minimum of ten
casing volumes of water was recovered from each monitoring well. Stabilization
parameters were measured from discrete samples at 4-gallon purge volume intervals.
Temperature, conductivity, pH, dissolved oxygen (DO), turbidity, and salinity readings
were measured using a Horiba Model U-10 meter. Results from the measurements taken
are provided in Table 2.

2.2 Groundwater Sampling

Groundwater samples were collected on October 11", 2002 from the eight new monitoring
wells that did not contain LNAPL. Each well was allowed to sit overnight before it was
developed and sampled. ‘

Prior to sampling, each monitoring well was purged using a disposable bailer to insure that a
representative sample was being collected. A minimum of three casing volumes of water
was recovered from each monitoring well. Stabilization parameters were measured from
discrete samples at 2-gallon purge volume intervals. Temperature, conductivity, pH, DO,
turbidity, and salinity readings were measured using a Horiba Model U-10 meter.

Results from the measurements taken are also provided on Table 1.

Groundwater samples were collected using disposable bailers attached to heavy
monofilament line. Water was then transferred to the following laboratory provided
containers:

Laboratory ,
Container Preservative | Quantity Analysis Method
40-milliliter glass | Hydrochloric Benzene, Toluene, EPA-
VOA vials Acid 2 Bthylbenzene, p/m- | gq9p
Xylenes, and o-Xylenes
1-liter glass jar None 1 Polynuclear Aromatic EPA-
(amber) Hydrocarbons 8270C
1-liter plastic None 1 Major Ions and Total Various
container Dissolved Solids
500-milliliter Nitric 1 Ba, Fe, and Mn Various
plastic container Acid (“Field Filtered”)
500-milliliter Nitric 1 Ba, Fe, and Mn Various
plastic container Acid (Unfiltered)
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Groundwater samples for the “field filtered” metals were first recovered in 1-liter plastic
containers. Air pressure was used to transfer the water through a disposable 0.45-micron
filter into the 500-ml laboratory containers.

The glass containers were sealed with Teflon-lined lids. All samples were placed in an
ice filled chest immediately upon collection, chilled to approximately 4°C, and delivered
to Environmental Lab of Texas, in Odessa, using standard chain of custody protocol.

A field duplicate and trip blank were used to evaluate quality control. The field duplicate
was collected from MW-21 for calculation of constituent relative percentage differences.
The laboratory provided the trip blank. The field duplicate and the trip blank were both
analyzed for BTEX.

2.3 Hydrologic Property Measurement

A pumping test was completed on October 23, 2002 to measure the hydraulic
conductivity and specific yield of the saturated materials under stressed conditions. Slug
tests were not completed because the materials are too permeable to accurately record the
recovery of a small volume (1 liter) of water. In addition the pumping test provides more
accurate data because of the much greater stress that it places on the saturated materials
over a much larger area.

The test was completed by pumping water from the Eldridge Ranch irrigation well and
measuring the response in wells MW-1 through MW-5. The depth to water could not be
measured in the irrigation well because it is sealed at the surface.

The irrigation well was pumped for 250 minutes at an average flow rate of 73 gallons per
minute (gpm). The water was routed to a 500 barrel frac tank for storage along with the
well development and purge water. Samples were collected approximately 15 and 240
minutes into the test for analyses for the BTEX constituents by Environmental
Laboratory of Texas.

2.4 Investigative Material Disposal

The investigative materials derived during the investigation included cuttings from the
installation of the new monitoring wells, well development and purge water and water
generated during the pumping test. The well cuttings were disposed of at the
Environmental Plus Incorporated permitted landfarm. Following the completion of the
well development, purge and sampling activities, approximately 260 gallons of purge
water was transported via a trailer-mounted plastic tank to a rented frac tank. The
pumping water was also placed in this frac tank. The water was disposed of in an
approved injection well.
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3 RESULTS AND INTERPRETATIONS

This section presents the data from the field program along with the resulting
interpretations. The conclusions that are based upon the data and interpretations follow
in the subsequent section. The data and interpretations include: subsurface materials;
groundwater distribution and flow; chemical results; and hydrologic properties.

3.1 Subsurface Materials

Examination of the boring logs for all of the wells indicates that four material types are
present:

an upper caliche layer;

a clayey-silty sand;

a very fined grained well-sorted sand; and
a sandy clay.

Each material type is described below.

Caliche was the uppermost material noted in all borings and was the exclusive material
logged by AMEC in wells MW-1, MW-2 and MW-3. This material typically consists of
dry-to-slightly-moist, cemented, very-fine sand with varying percentages of clays and
silts. The material is described with an whitish-tan to orange hue and is interbedded in
some locations with thin, fine-grained well cemented sands. Figure 4 lists the thickness
of the upper caliche layer in every boring.

The remaining three materials all lie beneath the caliche. Their distribution based upon
the material descriptions is shown on Figure 4. The approximate material boundaries are
also shown on Figure 4.

The clayey-silty sand was described in all of the AMEC borings excluding MW-1, MW-2
and MW-3 and in Trident boring MW-15. The materials were typically described as a
fine-grained sand with varying percentages of clay and silt. These materials also varied
in cementation and moisture content. The base of these materials was not encountered in
any borings to a total depth of 36 feet bls.

Trident described a well sorted, fine-grained sand with less than 10 percent clay and silt
at four locations in the northwestern part of the study area (MW-20, MW-21, MW-23,
SB-1, Figure 4). The base of these materials was not encountered in any borings to a
total depth of 35 feet bls.

The final material underlying the caliche was described by Trident as a silty clay in wells
MW-16, MW-17, MW-18 MW-19 and MW-22 in the eastern study area (Figure 4). The
material is described as grayish orange and was interbedded with a fine grained silty sand
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that appears to be similar to that described by AMEC in their borings. The base of these
materials was not encountered in any borings.

The above material descriptions are based upon logs compiled by a minimum of two field
personnel so the material variations may originate from personnel differences as well as
actual field variation. The most important fact from a groundwater perspective that is
derived from that above descriptions is that most of the non-caliche materials were
described as containing a very fine sand mixed with varying percentages of clays and
silts. This type of material typically possesses a low to medium primary permeability.

It is also important to note that none of the borings encountered the base of the described
materials. Nicholson and Clebsch (1961) estimate that the top of the red beds in this area
is at an elevation of 3,550 feet, resulting in an unconsolidated material thickness of
approximately 75 feet. Nicholson and Clebsch (1961) also log this area as at or very near
the contact between the Ogallala Formation and quaternary alluvial materials. The
clayey-silty-sand nature of the material is more characteristic of a quaternary alluvium
than the Ogallala Formation.

3.2  Groundwater Distribution and Flow

The October 2002 depth-to-water (product) measurements and the calculated
groundwater elevation data are included in Table 3. The historic water-table elevation
data are also included. The October 2002 water-table contours are depicted on Figure 5.
The water-table contours were generated by the Surfer® program using the kriging
option.

The water table contours shown on Figure 5 indicate a generally southeasterly
groundwater flow direction in the northern study area that changes to a southerly
groundwater flow direction near the northern boundary of the Eldridge property. This
pattern is similar to that shown by the July 2002 measurements (Remediacon, August
2002). Two irregularities are present in Figure 5; a groundwater high at MW-6/MW-7
and a low at MW-3/MW-4. These two anomalies were also present in the July 2002 data. -
Neither anomaly significantly affects the groundwater flow direction.

The other important relationship shown on Figure 5 is the difference in the groundwater
gradient in the northern and southern parts of the study area. The gradient is noticeably
shallower in the northern part of the study area. The gradient steepens as the flow
direction deflects toward the south just north of the Eldridge Ranch property boundary.

3.3 Chemical Results

The October 2002 analytical results for the organic constituents are summarized in Table
4. The Pre-October 2002 analytical results for the organic constituents are summarized in
Table 5. The New Mexico Water Quality Control Commission Ground Water Standards
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are shown for each constituent. The samples that exceed these standards are highlighted
by bolding. Tables 4 and 5 show that benzene was the hydrocarbon constituent that most
often exceeded the groundwater standards. This fact, coupled with its far lower standard,
makes benzene the major organic constituent of concern in the study area.

Figure 6 is an isopleth map of the combined July and October 2002 benzene
concentrations. Installation of the October 2002 wells resulted in enhanced plume
definition as well as providing additional data on the probable source areas. The plume
boundaries have been defined with the possible exception of the area directly south of the
Eldridge residence and their irrigated field. Water well #2 will be sampled during the
next monitoring episode to provide additional information on the area south of the
Eldridge residence. An additional monitoring well would be necessary south of the
Eldridge irrigated field to assess the impacts of irrigation watering on the groundwater in
this area.

Well MW-18 further defined the separation between source areas on the northern part of
the study area and the source area immediately north of the Eldridge Ranch. These
source areas will be discussed in the conclusion section below.

The October 2002 analytical results for the inorganic constituents are summarized in
Table 6. The pre-October 2002 analytical results for the organic constituents are
summarized in Table 7. The New Mexico Water Quality Control Commission Ground
Water Standards are also shown for each inorganic constituent. Note that the pre-October
table is limited to the inorganic constituents that were included in the September
sampling episode.

The data in Table 7 indicate two facts. First, the dissolving of sediments during the
sample preservation process produces elevated metals concentrations in the unfiltered
sample. This phenomena, discussed in the August 2002 Remediacon report, is further
demonstrated by the samples from the new wells. Second, the New Mexico Water
Quality Control Commission Ground Water Standards were exceeded in some of the
filtered samples for barium and manganese. These constituents may have to be
considered during the evaluation of remediation options.

Figures 7, 8, and 9 are isopleth maps for filtered (dissolved) barium, iron and manganese
respectively. Remediacon concluded in its August 2002 report that barium was the only
trace metal that appeared to be biased by non-natural sources. The background
concentration of barium can be estimated by calculating the mean and standard deviation
of the dissolved concentrations from the wells that show negligible or no hydrocarbon
impacts. The results are summarized below:
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Probable Background | Dissolved Barium
Samples (mg/1)
MW-2 0.466
MW-3 0.621
MW-7 0.512
MW-9 0.234
MW-15 0.098
MW-16 0.165
MW-17 0.272
MW-20 0.135
MW-22 0.256
Mean| 0.307
Standard Deviation| 0.183

Examination of Figure 7 indicates that the new wells (MW-15 through MW-22) did not
contain elevated concentrations of dissolved barium relative to the calculated background
mean. The locations with elevated barium values also generally appear to coincide with
the locations with the highest measured BTEX concentrations shown on Figure 6.

Figure 8 shows the filtered (dissolved) iron concentrations by location. Isopleths were
not included because of the relatively small differences between the concentrations. The
values at well MW-1 (1.92 mg/l) and MW-14 (0.608 mg/1) appear to be elevated when
compared to the remaining locations. The implications, if any, of this distribution
relative to bioremediation will be discussed below in the conclusion section.

Figure 9 shows the manganese values and the resulting isopleths. Relatively higher
concentrations were measured at wells MW-12, MW-18, MW-19 and MW-21. Again,
the implications, if any, of this distribution relative to bioremediation will be discussed
below in the conclusion section.

Two quality assurance/quality control measures were completed during the field
program. The trip blank supplied by the laboratory was analyzed for the BTEX
constituents. None of them were present in the sample. No rinsate was collected because
all well purging activities were completed using disposable bailers.

A blind duplicate sample was collected from well MW-21 and analyzed for the BTEX
constituents. The resulting analyses were virtually identical as shown on Table 4.
Relative percentage difference calculations were not necessary given the good agreement
between the analytical results.
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3.4 Hydrologic Properties

The data generated from the pumping test described in Section 2.3 above was analyzed
using the Aqtesolve® program. The results of the interpretation are included in
Appendix 3 and are summarized below.

Hydraulic Specific
Conductivity  Yield
Well (feet/day) (-)

MW-1 96 0.2
MW-2 191 0.5 .
MW-3 196 0.5

Note: Wells MW-4 and MW-5 could not be analyzed because of no measurable drawdown

The hydraulic conductivity values are considered moderate to high (US Bureau of
Reclamation, 1977) and generally representative of a clean sand rather than a sand
containing significant percentages of clays and silts. The specific yield values are also
higher than normally anticipated. The above values suggest that secondary (fracture)
permeability contributes to the hydraulic conductivities measured at the site.

The average advective groundwater velocity can be estimated based upon the above
physical properties and the measured groundwater gradient in the southern part of the
study area. The gradient can be calculated using a modification of Darcy’s Law:

V = (K *i) /Sy: where

K is the hydraulic conductivity (100 to 200 feet/day rounded from the above table);
Sy is the specific yield (0.2 to 0.5 rounded from the above table); and
i is the gradient (0.00875 in the southern study area from Figure 5)

Substituting the above values into the equation yields a calculated velocity range between
1.75 and 8.75 feet per day. These calculated groundwater velocities represent an
extremely high range of numbers that originate from a combination of a high hydraulic
conductivity and a steep groundwater gradient. The shallower groundwater gradient in
the northern part of the study area will proportionally reduce the groundwater velocity.

It is important to note that this calculation represents the average groundwater velocity
and thus the average velocity of an unimpeded chemical constituent. The calculation
does not include the effects of biodegradation of the hydrocarbon constituents as they are
transported away from the source area. Biodegradation processes are described more
fully below.
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4 CONCLUSIONS

This section present the conclusions that were derived from both the recent and historic
data as well as the interpretations presented in Section 3. The conclusions are presented
in two sections. The first section evaluates the success of the program relative to the
project objectives. The second section presents a model of the subsurface hydrologic
setting to evaluate the fundamental risk-based parameters of sources, pathways and
receptors. The identified further data deficiencies were then used to formulate the
recommendations included in Section 5.

4.1 Attainment of Project Objectives

This section concludes upon the fulfillment of the initial objectives that were presented in
Section 1.1 above. Each Objective is listed followed by a conclusion on the degree to
which it was met.

Objective 1: Defining the plume boundaries up gradient to the north and west of the
study area

This objective was met. Examination of Figures 6 through 9 indicates that either
nondetect (or near nondetect) conditions were achieved for the hydrocarbons and that
background constituents were reached for the inorganic constituents. Further
characterization in these geographic directions is not necessary.

Objective 2: Establishing background concentrations for several inorganic constituents

This objective was met. Figures 7 through 9 indicate that background concentrations
were measured in the unaffected wells. The background concentration of 0.307 was
calculated for barium. Background concentrations can be calculated for the other
constituents if necessary.

Objective 3: Characterizing the hydrocarbon distribution

This objective has been met with two exceptions. First, the extent of the source areas
needs to be better defined. Second, the effect of irrigation with contaminated water needs
to be evaluated in the area immediately south of the former irrigated field on the Eldridge

property.
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Obijective 4: Defining the extent of the hydrocarbon effects to the east and the south on

the Eldridge Ranch Property

The objective has been met to the east. Additional characterization is needed on the
Eldridge Ranch property as discussed above under Objective 3.

Objective 5: Identifying the sources of hydrocarbons and delineating the plume or
plumes associated with them

This objective has been met although further source definition is necessary. Source
evaluations and additional recommendations are discussed below.

Objective 6: FEvaluating the degree and extent of natural biodegradation processes

This objective has been met but has not yet been described in this report. A
comprehensive evaluation of the bioremediation processes is included in Section 4.2.1
below.

Obijective 7: Collecting information on the hydrologic properties of the subsurface
materials

This objective has been met at a level sufficient to formulate the hydrogeologic setting
that is described in Section 4.2.1 below.

4.2 Hydrologic Setting and Preliminary Risk-Based Evaluation

This section integrates all of the information collected to date into a working
hydrogeologic model] for the area. The resulting model is then evaluated relative to the
fundamental risk concepts of sources pathways and receptors to identify additional data
needs.

4.2.1 Hydrogeologic Setting

The model of the hydrogeologic setting presented in this section was formulated based
upon the data collected from August 2001 to October 2002. The model will serve as a
framework to evaluate the fundamental risk components of sources, pathways and
receptors.

The saturated materials in the area consist of a very fine sand that contains differing
percentages of clays and silts. The saturated materials in the far eastern part of the study
area include sandy clays that probably possess a lower primary permeability than the
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materials in the other part of the study. The fact that the materials lie within an active
surface drainage coupled with the presence of both significant percentages of clay and silt
within the very-fine sand matrix and discrete clay layers indicate that the materials are
probably alluvium rather than in-place Ogallala Formation materials.

The thickness of the uppermost saturated materials have yet to be defined. They are a
minimum of 35-feet thick. Historic studies (Nicholson and Clebsch, 1961) indicate that
the uppermost saturated materials are approximately 75-feet thick before the bedrock red
beds are encountered.

Groundwater in these materials lies at a depth between 16 and 25 feet below land surface
(bls). This depth is generally below the surficial caliche layer. Horizontal groundwater
flow in the area changes from southeasterly to southward moving downgradient through
the study area (Figure 5). This change in direction parallels and coincides with a change
in the center of the surface drainage and a steepening of the groundwater gradient. The
vertical gradient, if present, has not been evaluated.

The hydrocarbons that are present in the groundwater are believed to originate from
several sources that will be discussed in detail in Section 4.2.2 below. Barium is also
present at concentrations above background in the same approximate configuration as the
hydrocarbons. Iron and manganese are also present at elevated concentrations that
probably originate from the bioremediation mechanisms discussed below.

The majority of the hydrocarbon mass appears to be concentrated along the alignment of
the parallel DEFS-Conoco pipelines. Pumping of the irrigation well has expanded the
southern hydrocarbon plume to the south. The boundaries of the contaminant plumes
have been defined at a scope adequate for this investigation.

The hydraulic conductivity measured during the pumping test is higher than anticipated
based upon the materials present. The results indicate that significant secondary
permeability that probably originates from fracturing enhances the ability of the materials
to transmit groundwater. The resulting groundwater velocity of over 1 foot per day is
also very high.

The hydrocarbon constituents are believed to be concentrated in the upped part of the
saturated materials but they could spread to lower intervals as they move downgradient if
a significant vertical downward groundwater flow component is present.

The data collected establishes that natural biodegradation is active at the site. The
evidence for this originates from the dissolved oxygen values and inorganic data
collected during the July and October 2002 groundwater monitoring episodes as
presented below:

e The distribution of dissolved oxygen as measured in the equilibrated groundwater
samples during the July and October groundwater sampling episodes is shown on
Figure 10. Lower dissolved oxygen concentrations is evidence of aerobic
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biodegradation (Barton, 2000). Examination of Figure 10 demonstrates that lower -
dissolved oxygen concentrations were measured in and directly downgradient from .
locations with elevated hydrocarbon concentrations (See Figure 6 for benzene

concentrations).

e The presence of anaerobic biodegradation is also demonstrated by the distributions of
iron and manganese within the hydrocarbon-affected area. Barton (2000) shows that
the presence of anaerobic degradation can be demonstrated by elevated iron and
manganese concentrations followed decreased sulfate concentrations. Examination of
Figures 8 (for iron) shows that the concentration at well MW-14 is elevated relative to
the readings at the other locations. The relationship between the hydrocarbon
affected area and manganese is even stronger as shown on Figure 9.

o The presence of anaerobic biodegradation from sulfate reduction is demonstrated by
examining the sulfate concentrations at the site as shown in Figure 11. The sulfate
concentrations are lower in and downgradient from the hydrocarbon affected area.

In summary, the affected groundwater appears to lie within an alluvial aquifer. The
permeability of the aquifer appears to exceed the expected value based upon the lithology
present and probably results from significant secondary (fracture) sources. Parameters
collected during the July and October sampling episodes establish that both aerobic and
anaerobic biodegradation is occurring at the site.

4.2.2 Evaluation of Fundamental Risk Concepts

A remediation program should be selected after evaluating the traditional primary risk-
based criteria of sources, pathways and receptors. This section evaluates the existing
level of understanding relative to these primary criteria and identifies any data gaps that
must be filled before risk can be properly evaluated.

4.2.2.1 Evaluation of Sources

Examination of benzene isopleths shown in Figure 6 indicates that two separate source
areas are present. This section discusses the distribution and extent of these sources.
Figure 12 is a triangular diagram that shows the relationship between benzene, toluene,
and xylenes for select samples. Note that wells MW-1, MW-8, MW-10, MW-12, MW-
14, MW-15 and MW-19 all plot at the benzene apex. The remaining wells with
detectable BTEX concentrations plot off of the benzene apex. This figure helps to
differentiate between differing potential hydrocarbon sources.

The northern source area extends from MW-23 to MW-8. Wells MW-§, MW-10, MW-
12, MW-13, MW-14 and MW-23, where free product was measured, all have sufficiently

high benzene values to indicate that they are at or near a potential source area. Note that
the groundwater samples from wells MW-8, MW-10, MW-12 and MW-14 all contain .
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almost exclusively benzene. Wells MW-8, MW-10 and MW-14 all appear to originate
from a leak or leaks along the DEFS-Conoco pipeline corridor.

A paraffin, isoparaffins, aromatics, naththenics and olefins (PIANO) analyses was
completed from the 0.5 feet of free product that is present in MW-23. The analytical
report for this sample is included in Appendix 4. The reporting laboratory indicated that
the liquid is probably a condensate. The sample had the following BTEX weight
percentages present:

Benzene 0.62 weight percent
Toluene 1.97weight percent
Ethylbenzene 0.22 weight percent
Total xylenes 1.03 weight percent

Benzene is also the primary BTEX constituents in MW-12; however, the ionic
composition of the July water sample indicates that the hydrocarbons may originate from
a different source. As originally discussed in the August report (Remediacon, August
2002), the sodium and chloride levels in the aqueous sample from well MW-12 are
elevated when compared to all of the other wells; however, they do not exceed any
published primary or secondary drinking water standards. This compositional difference,
coupled with the fact that MW-12 is upgradient of the pipeline corridor strongly implies
that the hydrocarbons originate from another source.

The sample from well MW-13 had the highest measured benzene concentration and a
significant percentage of toluenes as shown on Figure 12. This sample could represent
either a different source or a more recent spill containing toluene that has not degraded.
MW-13 is located at or near a bare spot that appears to be associated with historic non-
pipeline oil and/or gas production operations.

In summary the sources in the northern area represent three differing occurrences. Well
MW-12 is located upgradient of the pipeline corridor and is associate with water that is
slightly impacted by sodium chloride. Well MW-13 contains significantly more toluene
than the other potential sources in the northern source area. The remaining locations all
appear to originate from one or several pipeline releases.

There is a distinct break between the northern and southern source areas. Well MW-18
was installed to evaluate whether a buried stream channel could be conveying
hydrocarbons into the southern source area. Clay was the dominate material encountered
in MW-18 so this area does not appear to be a buried stream channel. In addition, as
shown on Table 4, the BTEX concentrations in MW-18 were just above the method
detection limits and much lower than the values measured in the northern source wells.
The combination of low BTEX values in wells MW-6, MW-7 MW-18 and MW-19
effectively isolate the hydrocarbons in the northern study area from the southern study
area.
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Additional source delineation in the northern source area will be necessary before source
control options can be considered. The source distribution discussed in this section could
result from either several discrete leaks or it could result from single massive historical
release. The location and type of source remediation could vary depending upon which
of the above two scenarios is correct.

The source in the southern study area appears to be associated with well MW-4 but it
cannot be directly linked to the DEFS-Conoco pipeline corridor with the existing data.
This conclusion is based upon the following facts:

1. Well MW-4 is Jocated approximately 350 feet east of the DEFS pipeline and is
directly down gradient of wells MW-6 and MW-7 (Figure 5). Well MW-6 contains
benzene, as well as other hydrocarbon constituents, but only at a concentration that is
6 percent of that measured in well MW-4. MW-7 does not contain BTEX
constituents.

2. Wells MW-2 and MW-3 are located down groundwater gradient from the DEFS
pipeline. A release along the pipeline corridor should appear in wells MW-2 and
MW-3, and neither of these wells is impacted.

3. The subequal concentrations of benzene and toluene are also unusual relative to all
but one of the sources in the northern area.

The above facts imply that the release from MW-4 may not be associated with the
pipeline. More detailed evaluation would be necessary to pinpoint the exact source
location or locations.

The groundwater velocity data indicates that the southern source is probably recent rather
than historic. Mr. Frank Eldridge, owner of the Eldridge ranch, stated that there were no
hydrocarbon odors when the irrigation well was shut down for the year in November
1999. Ms. Shelly Eldridge indicated that she started smelling hydrocarbons in the
irrigation water soon after the pumping was initiated in February 2000. The problem
became acute on Fathers day, June 18, 2000 when a sheen of oil appeared on the pump
adjacent to the irrigation well and the irrigated alfalfa began to die. The Eldridge family
owned the land and operated the irrigation system in a similar fashion for several years
before the appearance of hydrocarbons in the irrigation well.

The high calculated natural groundwater flow velocity of 2 to 9 foot per day coupled with
approximate 350 foot distance between MW-4 and the irrigation well suggests that the
hydrocarbons probably migrated rapidly from the release point to the irrigation well.

This scenario indicates that the release occurred in late 1999 or early 2000.

Additional characterization is necessary in the southern source area before remediation
options can be evaluated. Well MW-1 is located adjacent to the irrigation well and
directly between the irrigation well and MW-4 yet the benzene concentration of 0.28 mg/1
is far less than the 10.4 and 1.26 benzene concentrations measured in MW-4 and the
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irrigation well respectively. Examination of Figure 12 also indicates that the samples
from MW-4 and the irrigation well both contain significant concentrations of toluene
while MW-1 consists of almost exclusively benzene. Evaluation of potential remediation
options cannot begin until the location and extent of the source is better defined.

4.2.2.2 Evaluation of Pathways

Risk assessment also involves the evaluation of the potential pathways for the
contaminants to reach potential receptors. Groundwater constitutes the sole pathway of
concern for this site. The existing data verifies the presence of lateral hydrocarbon
migration downgradient from the source area(s), but the migration is constrained by
bioremediation even in the presence of high groundwater velocities. The hydrogeologic
system is sufficiently defined with the following exceptions.

1. First, the vertical extent of the uppermost saturated materials and the potential for
vertical groundwater flow has yet to be assessed. The depth of saturated materials
should be evaluated along with the presence or absence of the Ogallala Formation
which may underlie the alluvial materials.

2. The potential for BTEX penetration vertically downward into saturated materials
must be evaluated. Vertical constituent penetration is generally limited when no
vertical gradient is present but it can be substantial in the presence of a significant
vertical gradient. A plume may dive beneath boundary wells if a vertical
groundwater gradient is present and the no wells tap the deeper part of the saturated
materials.

3. Finally, bioremediation is constraining the lateral migration of the north plume and
the south plume outside the influence of the irrigation well. The vertical effects of
this mechanism should be evaluated if vertical constituent migration is present at this
site.

4.2.2.3 Evaluation of Receptors

Receptors can be evaluated based upon their relationship to the two source areas. The
receptors at the Eldridge Ranch have already been identified. The Eldridge Ranch lies
directly downgradient from and has already been affected by the southern source(s). The
data collected to date indicates that the biodegradation process may be able to attenuate
the hydrocarbon compounds in the absence of irrigation pumping; however, the historic
impacts may already be too severe to permit natural attenuation to pre-pumping levels.
In addition, the Eldridge Ranch has appropriated water rights that originate from the
pumping of the irrigation well, and the existing contamination prevents the further
beneficial use of this well. Finally, the water supply well for the Eldridge Ranch
dwelling has also been impacted, with the impacts probably originating from the
placement of contaminated irrigation water on the field adjacent to the water supply well.
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There are no defined receptors for the northern groundwater plume. The groundwater
from this area flows into the area contaminated by the southern source(s).
Reconnaissance of the downgradient areas for windmills should be completed to better
define the potential receptors.
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5 RECOMMENDATIONS

Remediacon concludes that the following activities should be completed before
evaluation of potential remediation activities can commence:

1. The existing active and relic pipelines should be investigated to identify when they
were installed, their operating history, what they conveyed and, if appropriate, when
and how they were abandoned.

2. All hydrocarbon production and treatment structures should be identified using
historic aerial photography and their operational history should be research.

3. The location and extent of the southern source and its relationship to the irrigation
well should be better defined. Remediacon recommends that the use of passive soil
vapor collectors to provide further definition be assessed. The units are typically
buried in the shallow subsurface in a regular grid pattern for a period of one-to-
several weeks. During that time hydrocarbon vapors that are released from the
groundwater surface at a ratio proportionate to their concentration to the atmosphere
are adsorbed to the collector. The collectors are removed and the trapped
hydrocarbons are purged from the collectors and analyzed. The results can be used to
define the approximate location and extent of the source as well as its hydraulic
connection to the irrigation.

The utility of this method should first be evaluated by a pilot test. Low permeability
zones within the caliche layer could laterally deflect the vapors as they migrate tot he
surface. The receptors should be placed in a regular grid in the area surrounding
MW-4. The testing can be expanded if the pilot test yields positive results.

4. An additional well should be installed south of the former irrigated field. This well
would be installed for two purposes. First, the groundwater would be sampled to
verify the limits of impacts potentially related to the use of contaminated irrigation
water. Second, the lithology should be evaluated in this area to assess whether the
materials possess sufficient permeability to support a replacement irrigation well as a
potential remediation option.

5. A minimum of one deep well should be installed, preferably within the area of the
southern source area. The well should be advanced until one of two conditions are
encountered:

e A low permeability material (such as the Permian red beds) that prevents the
significant continued vertical migration of hydrocarbon compounds; or

e A combination of visual and PID measurements indicates that the depth of
hydrocarbon impacts in the shallow groundwater had been reached. For this
situation, surface casing would be set to below the probable extent of
contamination and a well completed to measure the potential vertical gradient.
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6. Slug‘tests should be completed in the wells containing clays and wells in the northern
source area to verify the homogeneity of the hydraulic conductivity measured in the .
southern study area.

Evaluation of potential remediation options can begin when the above information is
collected, analyzed and assimilated into the existing data base.
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Table 1 — Well Construction Information

Elevation| Total Top of
Installed| Date | Top of | Well Screen Sand |Bentonite
Well By |Installed| Casing | Depth | Interval Interval | Pellets
MW-1 AMEC | 8/01 |3,618.22| 28.0 | 11.8-26.8 | 9.8-27 7.8
MW-2 AMEC | 8/01 |[3,621.63| 28.0 | 11.7-26.7 | 8.7-27 6.7
MW-3 AMEC | 8/01 |3,621.67| 30.0 13.4-28.4 | 10.4-29 8.4
MW-4 AMEC | 8/01 |3,621.31| 30.0 | 13.2-28.2 | 10.2-29 11.2
MW-5 AMEC | 8/01 |3,618.08]| 27.0 | 10.2-25.2 | 7.2-26 5.2
MW-6 AMEC | 8/01 [3,624.99] 30.0 | 13.5-28.5 |10.5-29.0 8.5
MW-7 AMEC | 8/01 [3,630.62| 35.0 | 18.6-33.6 | 15.6-34 13.6
MW-8 AMEC | 3/02 13,625.92| 30.0 | 15.0-30.0 12-30 10.0
MW-9 AMEC | 3/02 [3,620.78| 27.0 | 11.4-26.4 | 8.4-27 6.4
MW-10 | AMEC | 3/02 |3,627.27| 31.0 | 15.2-30.2 12-31 10.0
MW-11 | AMEC | 3/02 |3,627.56 | 30.4 | 15.3-30.3 | 12-304 10.0
MW-12 | AMEC | 3/02 |3,631.14] 34.0 18-33 15-34 13.0
MW-13 | AMEC | 3/02 |3,632.90| 36.0 |18.11-33.11| 16-36 14.0
MW-14 | AMEC | 3/02 |3,630.36| 32.0 |16.11-31.11| 14-32 12.0
MW-15 | Trident | 9/02 |3,635.47 | 35.5 20-35 18-35.5 3.0
MW-16 | Trident | 9/02 |3,611.54| 25.0 9.5-24.5 9-24.5 3.0
MW-17 | Trident | 9/02 | 3,608.83 | 25.0 9.5-24.5 9-24.5 3.0
MW-18 | Trident | 9/02 |3,623.53 | 32.0 | 16.5-31.5 15-32 3.0
MW-19 | Trident | 9/02 |3,617.99| 30.0 7-27 6-30 3.0
MW-20 | Trident | 9/02 |3,636.87 | 32.0 | 16.5-31.5 15-32 3.0
MW-21 | Trident | 9/02 |3,633.27| 35.0 | 19.5-34.5 18-35 3.0
MW-22 | Trident | 9/02 | 3,628.68 | 36.0 17-32 15-36 2.0
MW-23 | Trident | 9/02 |3,632.02| 30.0 | 14.5-29.5 11-30 3.0
WW-2 | Existing | Existing | 3,611.4 | 25.0 NA NA NA

Notes:  All units are feet:
NA information not available




Table 2 - Field Parameter Summary

Well Development Completed October 10, 2002

Temperature | Conductivity| pH DO Average Flow

Well (°C) (mS/cm) | (unitless) | (mg/L)| Rate (GPM)
MW-15 19.8 0.482 7.07 9.14 1.17
MW-16 19.1 0.555 6.88 7.41 1.10
MW-17 19.5 0.524 6.91 7.13 1.28
MW-18 19.1 0.709 6.71 0.25 1.21
MW-19 18.5 0.673 6.70 3.05 1.40
MW-20 19.6 0.682 7.00 8.13 0.44
MW-21 19.6 0.501 6.91 1.62 1.14
MW-22 19.4 0.559 6.85 4.07 1.16

Well MW-23 was not sampled because of the presence of free product
Well Purging and Sampling Completed October 11, 2002
Temperature | Conductivity| pH DO Turbidity

Well (°C) (mS/cm) | (unitless) | (mg/L) (NT)
MW-15 19.8 0.524 6.9 9.57 0
MW-16 19.0 0.603 6.8 7.66 999
MW-17 19.6 0.565 6.79 6.79 999
MW-18 19.2 0.771 6.60 1.18 999
MW-19 18.7 0.704 6.76 3.40 999
MW-20 19.8 0.740 6.92 8.45 530
MW-21 19.6 0.557 6.83 2.24 999
MW-22 19.1 0.602 6.81 4.50 999




Table 3 - Summary of October 2002 Groundwater Measurements and Historical
Groundwater Elevation Data

8/01 2/02 7/02 10/02 | 10/02 10/02
Groundwater|Groundwater(Groundwater| Depth to [Depth to|Groundwater| Product
Well | Elevations | Elevations | Elevations | Water |Product| Elevations [Thickness
MW-1 | 3,602.20 | 3,599.02 | 3,598.68 19.67 3,598.55
MW-2 | 3,601.63 | 3,599.33 | 3,598.95 22.82 3,598.81
MW-3 | 3,601.67 3,601.67 3,599.11 22.71 3,598.96
MW-4 | 3,602.16 | 3,599.81 | 3,599.34 22.14 3,599.17
MW-5 | 3,602.98 | 3,600.48 | 3,600.09 18.15 3,599.93
MW-6 | 3,606.44 | 3,603.99 | 3,603.42 21.77 3,603.22
MW-7 | 3,606.47 | 3,604.02 | 3,603.46 27.31 3,603.31
MW-8 3,605.22 | 3,602.50 23.59 3,602.33
MW-9 3,604.78 | 3,601.14 19.87 3,600.91
MW-10 3,606.67 | 3,603.96 23.51 3,603.76
MW-11 3,606.16 | 3,603.64 25.09 | 25.08 | 3,602.47 0.01
MW-12 3,607.44 | 3,604.87 26.45 3,604.69
MW-13 3,608.80 | 3,605.01 28.11 3,604.79
MW-14 3,608.66 | 3,606.04 24.51 3,605.85
MW-15 27.05 3,608.42
MW-16 18.66 3,592.88
MW-17 1591 3,592.92
MW-18 23.34 3,600.19
MW-19 18.29 3,599.70
MW-20 31.43 3,605.44
MW-21 26.98 3,606.29
MW-22 22.88 3,605.80
MW-23 24.89 | 2431 | 3,607.55 0.58
WW-2 19.48 3,591.92

All units in feet




Table 4 - October 2002 Groundwater Sampling Results for Organic Constituents

NMWQCCGWS: New Mexico Water Quality Control Commission Ground Water Standards

Values exceeding the NMWQCCGWS are highlighted by bolding

Gasoline | Diesel
Sample Ethyl Total Range | Range
Well Date Benzene | benzene | Toluene | Xylenes { Organics | Organics
NMWQCCGWS 0.01 0.75 0.75 0.62
MW-15 10/11/2002| 0.002 | <0.001 | <0.001 | <0.001 <3 <3
MW-16 10/11/2002| <0.001 | <0.001 | <0.001 | <0.001 <3 <3
MW-17 10/11/2002| <0.001 | <0.001 | <0.001 | <0.001 <3 <3
MW-18 10/11/2002| 0.008 0.001 0.005 0.002 <3 <3
MW-19 10/11/2002| 0.003 | <0.001 | <0.001 | <0.001 <3 <3
MW-20 10/11/2002| <0.001 | <0.001 | <0.001 | <0.001 <3 <3
MW-21 10/11/2002}  0.01 0.004 0.022 | 0.0013 <3 <3
MW-21 dup 10/11/2002] 0.011 0.004 0.024 0.012
MW-22 10/11/2002| <0.001 | <0.001 | <0.001 | <0.001 <3 <3
Irrigation Well@15' {10/23/2002] 1.45 1.49 0.112 0.371
Irrigation Well@240°/10/23/2002] 1.26 1.12 0.088 0.276
Trip Blank 10/11/2002| <0.001 | <0.001 | <0.001 | <0.001
All units in mg/l




Table 5 — Pre- October 2002 Groundwater Sampling Results for Organic Constituents

Gasoline | Diesel
Sample Ethyl Total | Range | Range
Well Date Benzene | benzene | Toluene | Xylenes | Organics | Organics

NMWQCCGWS 0.01 0.75 0.75 0.62

MW-1 8/10/2001 | 0.943 0.052 0.120 0.06 4.36 <5
MW-1 7/18/2002 | 0.279 | <0.001 | 0.002 | <0.001 - -
MW-2 8/10/2001 | <.005 <.005 <.005 <.005 <0.5 <5
MW-2 7/18/2002 | <0.001 | <0.001 | <0.001 | <0.001 - -
MW-3 8/10/2001 | <.005 <.005 <.005 <.005 <0.5 <5
MW-3 7/18/2002 | 0.002 | <0.001 | <0.001 | <0.001 - -
MW-4 8/10/2001 | 10.0 0.190 6.96 0.632 31.9 <5
MW-4 7/18/2002 | 10.4 0.189 5.52 0.536 - -
MW-5 8/10/2001 | 0.217 0.024 0.185 0.129 1.67 <5
MW-5 7/18/2002 | 0.160 0.020 0.004 0.010 - -
MW-5 dup 8/10/2001 | 0.182 0.020 0.159 0.109 1.23 <5
MW-6 8/10/2001 | 0.600 0.024 0.502 0.100 <0.5 <5
MW-6 7/18/2002 | 0.237 0.009 0.046 0.025 - -
MW-6 dup 7/18/2002 | 0.253 0.009 0.047 0.026 - -
MW-7 8/10/2001 | <.005 <.005 <.005 <.005 <0.5 <5
MW-7 7/18/2002 | <0.001 | <0.001 | <0.001 | <0.001 - -
MW-8 3/3/2002 8.60 <.100 0.482 0.197 22.2 <5
MW-8 7/18/2002 | 8.37 0.074 0.176 0.035 - -
MW-9 3/3/2002 | <.005 <.005 <.005 <.005 <0.5 <5
MW-9 7/17/2002 | <0.001 | <0.001 | <0.001 | <0.001 - -
MW-10 3/3/2002 10.6 <.100 <.100 <.100 19.7 <5
MW-10 7/18/2002 | 14.0 <0.020 | 0.144 | <0.020 - -
MW-11 3/3/2002 27.8 <.200 249 0.376 68.3 <5
MW-11 7/17/2002 | FPH FPH FPH FPH - -
MW-12 3/3/2002 9.08 <.100 0.281 <.100 22.2 <5
MW-12 7/17/2002 |  6.95 0.043 0.190 0.025 - -
MW-13 3/3/2002 19.8 0.205 5.95 0.432 58 <5
MW-13 7/18/2002 | 19.8 0.206 4.34 0.453 - -
MW-14 3/3/2002 1.04 <005 | 0.0059 | 0.0085 1.05 <5
MW-14 7/18/2002 | 1.21 <0.010 | <0.010 | <0.010 - -

All units in mg/l

NMWQCCGWS: New Mexico Water Quality Control Commission Ground Water Standards

Values exceeding the NMWQCCGWS are highlighted by bolding
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‘ Table 8 - Pumping Test Results

MWw-1 MW-2
Elapsed Time| Drawdown Elapsed Time | Drawdown
(minutes) | _(feet) (minutes) (Feet)
2.0 0.15 12 0
2.5 0.17 36 0.02
; ‘5) 8- i; 66 0.07
20 019 126 0.13
15 0.19 189 0.19
50 0.20 235 0.24
6.0 0.22
7.0 0.24
8.0 0.26 MW-3
194'?3 gig Elfipsed Drawdown
20 0.29 (minutes) (feet)
25 0.30
30 0.31 2 0.02
@ 375 0.34 39 0.03
4.5 0.36 69 0.06
50 0.39 124 0.1
60 0.43 187 0.18
70 0.46 232 0.21
86 0.50
90 0.51
100 0.54
150 0.63
175 0.68
201 0.74
226 0.76
250 0.81
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Figure 1 - Site Location Map
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APPENDIX 1

BORING LOGS AND
WELL CONSTRUCTION DIAGRAMS



LITHOLOGIC LOG (SOIL BORING)

SOIL BORING NO.: SB-1 TOTAL DEPTH: 25 Feet
SITE ID: Eldridge Ranch CLIENT: Duke Energy Field Services
> SURFACE ELEVATION: COUNTY: Lea
Ty TN TN T CONTRACTOR: Eades Drilling STATE: New Mexico
RED N DRILLING METHOD: Air Rotary LOCATION: Monument
ENVIBCNAENTAL, START DATE: 9/26/2002 FIELD REP.: J. Fergerson
4‘# COMPLETION DATE: 9/26/2002 FILE NAME:
COMMENTS:
LITH. SAMPLE DEPTH |LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
USCS|[FROM| TO [ TYPE| PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATUREY
g ML Clayey Silt, v pale orange-mod yellowish brown, unconsol,
t T w/weathered-dense caliche and 5% clay in matrix, no odor.
ppPagtal Caliche, v pale-grayish orange, weathered-dense, w/30%
i eruall . clay and silt in matrix, sl hydrocarbon odor.
el 3 5 |5 Spoon{11.4ppm[ 5
——— b b Cal
—_— ke ade
e s
P R e
—t b
[ T
‘ pePanfusil Caliche, v pale-grayish orange, weathered, interbedded
e % e 8 10 [S Spoon{17.5ppm| 10  |w/mod-w cemented vf grain sand, w/30% clay, tr vf grain
£ gty cal sand in matrix, good hydrocarbon odor.
pust R R R
8 ! O == e i
T ot b
'S i [ ',_.__; b e
£ > Sand, vf grain, v pale orange-light brown, w sorted, unconsol,
b E efaafinel 13 15 |S Spoon| 129ppm| 15 Jinterbedded w/mod-w cemented vf grain sand, witr weathered
w W WS caliche and tr clay in matrix, strong hydrocarbon odor.
Sand, vf grain, v pale orange-light brown, w sorted, unconsol,
ePedouill 18 20 (S Spoonj 5.3ppm| 20 |interbedded w/mod-w cemented vf grain sand, w/5% clay
and tr weathered caliche in matrix, good-strong hydrocarbon
WS odor.
eyl Gray discoloration in matrix.
24 25 |S Spoon| 494ppm 25 TD @ 25 Feet.
30
35
40
45

50




LITHOLOGIC LOG (MONITORING WELL)

MONITORING WELL NO: MW-15 TOTAL DEPTH: 35 Feet
SITE ID: Eldridge Ranch CLIENT: Duke Energy Field Services
SURFACE ELEVATION: COUNTY: Lea
. g oy g CONTRACTOR: Eades Drilling STATE: New Mexico
' i{lDE N DRILLING METHOD: Air Ratary ) LOCATION: Monument
F ExVueanaEsyal. f START DATE: 9/26/2002 FIELD REP.: J. Fergerson
- COMPLETION DATE: 9/26/2002 FILE NAME:
COMMENTS:
SAMPLE DEPTH |LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
USCS|FROM} TO | TYPE| PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATURES
WS Clayey Silt, v pale orange-mod yellowish brown, unconsol,
w/weathered-dense caliche and 5% clay in matrix, no odor.
Caliche, v pale orange-lt brown, weathered-dense, w/tr
silt in matrix.
5
CAL
NEEN pagtusll 5 7 | Grab | 0.0ppm
é’ o -.__L*.A_-.:A_
ol | L1
2} - § EFasfusitl 10 |Caliche, v pale-grayish orange, weathered-dense,
sf ) penpfapn interbedded w/mod-w cemented vf grain sand, w/5% clay,
sl p 5|7 CAL | 10 12 | Grab | 0.0ppm tr vf grain sand in matrix, no odor.
f‘ ] . ] é -‘_-h—‘—-l:‘:l-

15 |Sand, vf grain, grayish orange pink-It brown, w sorted,
unconsol, interbedded w/mod-w cemented vf grain sand,
15 17 Grab | 0.0ppm tr weathered caliche in matrix, no odor

20 |Sand, vf grain, grayish orange pink-Iit brown, w sorted,
unconsol, interbedded w/mod-w cemented vf grain sand,

20 22 Grab | 0.0ppm w/5% clay and tr weathered caliche in matrix, no odor

§ Clayey Sand, vf grain, white-pale brown, w sorted, unconsol,
3 25 Encountered Water |interbedded w/mod-w cemented vf
o grain sand, w/25% clay fines, tr chert, and weathered
P 25 27 Grab | 0.0ppm caliche in matrix, wet, no odor.
e
=
2
) 30
=
£
o

35 TD @ 35 Feet

40

45

50




LITHOLOGIC LOG (MONITORING WELL)

MONITORING WELL NO: MW-16 TOTAL DEPTH: 25 Feet
SITE ID: Eldridge Ranch CLIENT: Duke Energy Field Services
SURFACE ELEVATION: COUNTY: Lea
[ CONTRACTOR: Eades Drilling STATE: New Mexico
i DRILLING METHOD: Air Rotary LOCATION: Monument
Ak START DATE: 9/26/2002 FIELD REP.: J. Fergerson
COMPLETION DATE: 9/26/2002 FILE NAME:
COMMENTS:
LITH. SAMPLE DEPTH |LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
USCS|FROM| TO |jTYPE| PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATURES
e WS Clayey Silt, v pale orange-mod yellowish brown, unconsol,
- i wiweathered-dense caliche and 5% clay in matrix, no odor.
g ppasiasl Caliche, grayish orange-grayish orange pink, weathered-
el - ppPaiusil dense, w/ sl unconsol-mod cemented vf grain sand in matrix,
E fﬂ 1 o=~ caL 3 5 |S Spoory 0.0ppm 5 no odor.
g 5 -
] S -‘-_l_.‘__l_-‘-_l_
E j' ] g —t—
b = —_— Silty Clay, v pale-grayish orange, interbedded w mod
8 10 |S Spoon| 0.0ppm 10  jcemented vf grain sand, w/20% silt, sl vf grain sand, sl
———_—_ CL weathered caliche in matrix, v moist, no odor.
§ - Silty Clay, v pale-grayish orange, interbedded w/mod
8 § » 13 15 |S Spoony 0.0ppm 15  |Encountered Water ]cemented vf grain sand, w 20% silt
o 2 and tr weathered caliche in matrix, wet, no odor.
W |
2 3
2
° il
o] ol
5 8 o 20
£ A &
g
o~
25 TD @ 25 Feet
30
35
40
45
50




LITHOLOGIC LOG (MONITORING WELL)

MONITORING WELL NO: MW-17 TOTAL DEPTH: 25 Feet
SITE ID: Eldridge Ranch CLIENT: Duke Energy Field Services
SURFACE ELEVATION: COUNTY: Lea
CONTRACTOR: Eades Drilling STATE: New Mexico
DRILLING METHOD: Air Rotary LOCATION: Monument
START DATE: 9/26/2002 FIELD REP.: J. Fergerson
COMPLETION DATE: 9/26/2002 FILE NAME:
COMMENTS:
LITH. SAMPLE DEPTH (LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
. USCSIFROM| TO [% RECY PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATURES
ol et WS Clayey Silt, v pale orange-mod yellowish brown, unconsol,
_ % T wiweathered-dense caliche and 5% clay in matrix, no odor.
g S pppfapragid Caliche, grayish orange-grayish orange pink, weathered-
o X I ipppfapi dense, w/ st unconsol-mod cemented vf grain sand in matrix,
P
g s - CAL 3 5 |s Spoow 0.0ppm 5  |no odor.
3 18
o Silty Clay, v pale-grayish orange, interbedded w mod
8 10 |S Spoon| 0.0ppm 10 |cemented vf grain sand, w/20% silt, sl weathered caliche
in matrix, v moist, no odor.
Encountered Water
=
7]
l% 13 15 |S Spoon| 0.0ppm 15  |Silty Clay, v pale-grayish orange, interbedded w/mod
e cemented vf grain sand, w 20% silt and tr weathered
= caliche in matrix, wet, no odor.
e
h=!
2
3 20
F=
g
~
25 TD @ 25 Feet
30
35
40
45
50




LITHOLOGIC LOG (MONITORING WELL)
MONITORING WELL NO: MW-18 TOTAL DEPTH: 32 Feet
SITE ID: Eldridge Ranch CLIENT: Duke Energy Field Services
SURFACE ELEVATION: COUNTY: lea
CONTRACTOR: Eades Driliing STATE: New Mexico
DRILLING METHOD: Air Rotary LOCATION: Monument
START DATE: 9/25/2002 FIELD REP.: J. Fergerson
COMPLETION DATE: 9/25/2002 FILE NAME:
COMMENTS:
SAMPLE DEPTH |LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
USCS|IFROM| TO | TYPE]| PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATURES
WS Clayey Silt, v pale orange-mod yellowish brown, unconsol,
wiweathered-dense caliche and 5% clay in matrix, no odor.
Caliche, v pale-grayish orange, weathered-dense, w/5% clay
and tr silt in matrix, no odor.
CAL 3 5 |S Spoon| 0.0ppm 5
§ - e ]
E : | g— sl Caliche, v pale orange-pale yellowish brown, weathered-
8 t-3 iffsrl dense, w/20% clay and s! silt in matrix, no odor.
tg 1§ % '_:_._:_._:_._ CAL 8 10 |S Spoon| 0.0ppm [ 10
E - 5 ..-l:‘__.l__.:h
~ | e b o
b=
. e Caliche, v pale orange-pale yellowish brown, weathered-
= 13 15 |S Spoonf 2.6ppm 15 |dense, interbedded w/mod-w cemented vf grain sand, w/10%
il clay and sl silt in matrix, sl odor.
}__ —.-_a:__n_-._.a_
CAL
_‘_—l-‘-L-.-_L )
18 20 IS Spoon 9.9ppm 20
g g Encountered Water
=} o
g E 3 Siity Clay, very pale orange-mod brown, interbedded w/mod-
2 9 well cemented vf grain sand, w/20% silt, s! vf grain sand, and
5 % 23 25 S Spoorw 2.2ppm 25 |tr weathered caliche in matrix, wet, sl hydrocarbon odor.
b (=1
5 : CL
£
~N
30
TD @ 32 Feet
35
40
45
50




LITHOLOGIC LOG (MONITORING WELL)

MONITORING WELL NO: MW-19 TOTAL DEPTH: 30 Feet
SITE ID: Eldridge Ranch CLIENT: Duke Energy Field Services
SURFACE ELEVATION: COUNTY: Lea
CONTRACTOR: Eades Drilling STATE: New Mexico
DRILLING METHOD: Air Rotary LOCATION: Monument
START DATE: 9/25/2002 FIELD REP.: J. Fergerson
COMPLETION DATE: 9/25/2002 FILE NAME:
COMMENTS:
LITH. SAMPLE DEPTH {LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
USCS|{FROM] TO [TYPE]| PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATURES
& £ T Clayey Silt, v pale orange-mod yellowish brown, unconsol,
@ E| = w/weathered-dense caliche and 5% clay in matrix, no odor.
o ol
z == ws
n JE2 T —==— 3 5 |S Spoor] 0.0ppm 5
L ¥ — — i
Ehl El8|l——=—|
[~ | prapustl CAL Caliche, v pale orange-pale yellowish brown, weathered-
LTI dense, w/20% clay and sl silt in matrix, no odor.
ey Silty Clay, very pale orange-mod brown, interbedded w/mod-
i 8 10 |S Spoen| 0.0ppm 10 jwell cemented vf grain sand, w/20% silt, sl vf grain sand, and
tr weathered caliche in matrix, v moist, no odor.
-1 CL
c T
& |
A . 13 15 IS Spoon‘ 0.0ppm| 15
=4 ]
=Y £ Encountered Water
P 2 Silty Clay, very pale orange-mod brown, interbedded w/mod-
< b well cemented vf grain sand, w/20% silt, sl vf grain sand, and
%) 8 tr weathered caliche in matrix, wet, no odor.
v
2
g g -
CL
25
30 TD @ 30 Feet
35
40
45
50




LITHOLOGIC LOG (MONITORING WELL)

MONITORING WELL NO: MW-20 TOTAL DEPTH: 32 Feet
SITE ID: Eidridge Ranch CLIENT: Duke Energy Field Services
SURFACE ELEVATION: COUNTY: Lea
CONTRACTOR: Eades Drilling STATE: New Mexico
DRILLING METHOD: Air Rotary LOCATION: Monument
START DATE: 9/25/2002 FIELD REP.: J. Fergerson
COMPLETION DATE: 9/25/2002 FILE NAME:
COMMENTS:
SAMPLE DEPTH |LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
USCS|FROM{ TO [ TYPE| PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATURES
WS : Clayey Silt, v pale orange-mod yellowish brown, unconsol,
wiweathered-dense caliche and 5% clay in matrix, no odor.
Caliche, mod orange pink-light brown, weathered-dense,
‘ witr silt in matrix, no odor.
g ° g PP 3 5 |S Spoon 0.0ppm 5
[e4 b - —.-_n._-‘_..a__.-.x_ CAL
g ? = -‘-_I_-‘-_l_-.-—l—
g ‘: -i _‘__l_-‘-_l__‘:l_
28 8 - o
f:) ' ) 8 10 |S Spoon| 0.0ppm 10 |Sand, vf grain, grayish orange pink-light brown, w sorted
~E mod-well cemented sand, interbedded w/unconsol vf grain
' f gl sand, tr caliche in matrix, no odor.
i F+ SW
15

Sand, vf grain, grayish orange pink-light brown, w sorted
o unconsol, w/5% clay fines and tr weathered caliche in
SW 18 20 |S Spoon} 0.0ppm 20  |matrix, no odor.

Encountered Water
. Sand, vf grain, grayish orange pink-light brown, w sorted
s 23 25 |S Spoon| 0.0ppm 25 unconsolidated, interbedded w/mod-w cemented vf grain
sand, w/tr weathered caliche in matrix, wet, no odor.
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LITHOLOGIC LOG (MONITORING WELL)
MONITORING WELL NO: MW-21 TOTAL DEPTH: 35 Feet
: SITE ID: Eldridge Ranch CLIENT: Duke Energy Field Services
%— SURFACE ELEVATION: COUNTY: Lea
K I —— CONTRACTOR: Eades Drilling STATE: New Mexico
NiEE ‘ DRILLING METHOD: Air Rotary LOCATION: Monument
i START DATE: 9/24/2002 FIELD REP.: J. Fergerson
- COMPLETION DATE: 9/24/2002 FILE NAME:
COMMENTS:
LITH. SAMPLE DEPTH |LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
USCS |FROMj) TO | TYPE]| PID SIZE, SORTING, ROUNDING, CONSOL,, DIST. FEATURES
=3 ippiuplingill Clayey Silt, v pale orange-mod yellowish brown, unconsol,
§ -1 WS w/weathered-dense caliche and 5% clay in matrix, no odor.
Sl—=
3 3 Bl pefeslundl Caliche, grayish orange pink-light brown, weathered-
’ o B innfanfuetl 3 5 |sspoon] 0.0ppm | 5 |dense, wisi silt in matrix, no odor.
O =
— b b
g N 0 > -‘-_I:.__l:‘:l— CAL
g "g_ -‘-_l—-‘——l:‘:l—
g 2 ;3 IaFaiust 8 10 [S Spoon| 0.0ppm | 10
E - - g _.__A:‘__L -
5i: N § .z —l:‘:l—
ol 34 ' ] perenfunil Caliche, grayish orange pink-light brown, weathered-
: . . dense, interbedded w/mod-w cemented vf grain sand
z g 13 15 S Spoonf 6.8ppm 15 jw/sl unconsol vf grain sand in matrix, sl hydrocarbon odor.
L i _‘-—l:‘:l-_‘:l_
Sand, vf grain, mod orange pink-light brown, w sorted,
| unconsal, interbedded w/mod-well cemented vf grain sand,
et wis! weathered caliche and tr clay in matrix, s! hydrocarbon
[ | Sw 18 20 |S Spoon| 3.6ppm 20  jodor.
g g Encountered Water
G « 25  Sand, vf grain, mod orange pink-light brown, w sorted,
=) é unconsol, interbedded w/mod-w cemented vf grain sand,
2 3 witr clay in matrix, wet, sl hydrocarbon odor.
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LITHOLOGIC LOG (MONITORING WELL)

MONITORING WELL NO: MW-22 TOTAL DEPTH: 35 Feet
SITE ID: Eldridge Ranch CLIENT: Duke Energy Field Services
SURFACE ELEVATION: COUNTY: Lea
CONTRACTOR: Eades Dritling STATE: New Mexico
DRILLING METHOD: Air Rotary LOCATION: Monument
START DATE: 9/24/2002 FIELD REP.: J. Fergerson
COMPLETION DATE: 9/24/2002 FILE NAME:
COMMENTS:
LITH. SAMPLE DEPTH [LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAI
USCS|FROM| TO |[TYPE|] PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATURES
| T —— Clayey Sitt, v pale orange-mod yellowish brown, unconsol,
A E|l———_"| WS : . .
S| —— — wiweathered-dense caliche and 5% clay in matrix, no odor.
prasiue Caliche, v pale orange, dense-weathered, witr silt in matrix,
LI no odor.
—t— e
ot e 5
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g 12 —t— —.—_‘-—l—-l-
< e | 2 =
] ° b e b
h= T |t e
] B =3 ineiasiual 8 10 [S Spoon| 0.0ppm | 10
£ A E = —
£ g —
~ 38 I imeresiunil Caliche, mod orange-grayish orange pink, weathered-dense,
. interbedded w/mod-w cemented vf grain sand, w/5% clay
ereysiuitl B of. 1R and tr vf grain sand in matrix, no odor.
= el 13 15 |S Spoon| 0.0ppm 15
|| —_— Silty Clay, v pale orange-grayish orange pink, interbedded
T w/mod-well cemented vf grain sand, w/20% silt and sl vf
T—— — grain sand in matrix, v moist, no odor.
cL 18 20 |S Spoon| 0.0ppm 20
& Encountered Water
3 =
o £
< °
< c
< A 23 25 |S Spoonj 0.0ppm 25 |Silty Clay, v pale orange-grayish orange pink, interbedded
§ é w/mod-well cemented vf grain sand, w/20% silt and sl vf
@ 2 grain sand in matrix, wet, no odor.
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LITHOLOGIC LOG (MONITORING WELL)

MONITORING WELL NO:

MW-23

TOTAL DEPTH: 30 Feet

SITE ID:

Eldridge Ranch

CLIENT: Duke Energy Field Services

SURFACE ELEVATION:

COUNTY: Lea

CONTRACTOR: Eades Drilling_ STATE: New Mexico
DRILLING METHOD: Air Rotary LOCATION: Monument
START DATE: 9/24/2002 FIELD REP.: J. Fergerson
COMPLETION DATE: 9/24/2002 FILE NAME:
COMMENTS:
SAMPLE DEPTH [LITHOLOGIC DESCRIPTION: LITHOLOGY, COLOR, GRAl
USCS|FROM] TO | TYPE| PID SIZE, SORTING, ROUNDING, CONSOL., DIST. FEATURES
WS Clayey Silt, v pale orange-mod yellowish brown, unconsol,
w/weathered-dense caliche and 5% clay in matrix, no odor.
Caliche, v pale-grayish orange, weathered-dense, w/5%
1 clay and tr silt in matrix, no odor.
14 = SRR 3 5 IS Spoon| 0.0ppm 5
o 15[ = =
g @ —_— e ]
3 |28 - infnsiusl Caliche, v pale-grayish orange, weathered-dense,
é s - % interbedded w/mod-w cemented vf grain sand, w/10% clay in
£ B -] pefanipl CAL and tr vf grain sand in matrix, sl hydrocarbon odor.
ﬁ i - insfnaiuetl 8 10 S Spoon| 2.2ppm 10
Sand, vf grain, mod orange pink-light brown, w sorted,
u ppfapdngiil unconsol, interbedded wimod-well cemented vf grain sand,
13 15 |S Spoonf20.7ppm| 15  |w/sl weathered caliche and tr clay in matrix, good
SwW hydrocarbon odor.
b e
[ S B
s
g £
§ E :\ 18 20 S Spoon51.7ppm| 20  [Encountered Water [Sand, vf grain, mod orange pink-light
S g brown, w sorted, unconsol, interbedded w/mod-well
S b cemented vf grain sand, witr clay in matrix, wet, strong
= g4 hydrocarbon odor.
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MONITORING WELL CONSTRUCTION DIAGRAM (MW-20)
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MONITORING WELL CONSTRUCTION DIAGRAM (MW-21)
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MONITORING WELL CONSTRUCTION DIAGRAM (MW-22)
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MONITORING WELL CONSTRUCTION DIAGRAM (MW-23)
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APPENDIX 2

OCTOBER 2002 FIELD FORMS AND LABORATORY
REPORT FOR GROUNDWATER
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CLIENT:

SITE NAME:

PROJECT NO.

PURGING METHOD:

WELL SAMPLING DATA FORM

Duke Energy Field Services

Eldridge Ranch Site

F-105

SAMPLING METHOD:
DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves[¥] Alconox Distilled Water Rinse [ Other:

O Hand Bailed Pump If Pump, Type:
O Disposable Bailer [J Direct from Discharge Hose [ Other:

WELL ID:

MW-15

DATE:

10/10/2002

SAMPLER:

Littlejohn / Fergerson

Whaler (2-stage)

DISPOSAL METHOD OF PURGE WATER: [J Surface Discharge [ Drums Disposal Facility (Frac Tank)

TOTAL DEPTH OF WELL: 38.71 Feet
DEPTH TO WATER: 27.05 Feet
HEIGHT OF WATER COLUMN: 11.66 Feet 19.0 Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 10 well volumes
(Water Column Height x 1.63)
TIME VOLUME| TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED]|  °c mSlcm P ma/L REMARKS
10:54 Begin Pumping
10:58 4 19.8 0.484 7.06 9.2 0 Sal= 0.02 %
11:02 8 19.9 0.484 7.07 9.01 0 Sal= 0.02%
11:05 12 19.8 0.483 7.1 9.16 0 Sal= 0.02 %
11:08 16 19.8 0.482 7.13 9.15 0 Sal= 0.02%
11:11 20 19.8 0.482 7.07 9.14 0 Sal= 0.01%
0:17 :Total Time (hr:min) 20 :Total Vol (gal) 1.17  :Flow Rate (gal/min)

SAMPLE NO.:
ANALYSES:
COMMENTS:

Collected Sample No.:

C:\Duke\Eldridge\October 2002 WDF




CLIENT:

SITE NAME:

PROJECT NO.

PURGING METHOD:
SAMPLING METHOQOD:

/7

WELL SAMPLING DATA FORM

Duke Energy Field Services WELL ID: MW-16 '
Eldridge Ranch Site DATE: 10/10/2002
F-105 SAMPLER: Littiejohn / Fergerson
0 Hand Bailed Pump If Pump, Type: Whaler (2-stage)

O Disposable Bailer [0 Direct from Discharge Hose [J Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves ¥ Alconox Distilled Water Rinse [0 Other:

DISPOSAL METHOD OF PURGE WATER: [0 Surface Discharge [J Drums Disposal Facility (Frac Tank)

TOTAL DEPTH OF WELL: 27.83 Feet
DEPTH TO WATER: 18.66 Feet
HEIGHT OF WATER COLUMN: 9.17 Feet 4.5 Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 10 well volumes
{(Water Column Height x 1.63)
TIME VOLUME| TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| _ °c mSicm P ma/L REMARKS
15:00 Begin Pumping
15:03 4 19.7 0.570 6.96 1.84 999 |Sal= 0.02%
15:07 8 19.2 0.561 6.91 4.37 999 |Sal= 0.02% .
15:10 12 19 0.555 6.91 6.99 999 |Sal= 0.02%
15:14 16 19 0.554 6.89 7.29 999 |Sal= 0.02%
15:17 20 19.1 0.555 6.90 7.26 560 Sal= 0.02%
15:21 24 19 0.555 6.90 7.36 471 |Sal= 0.02 %
15:25 28 19 0.554 6.90 7.4 16 Sal= 0.02%
15:29 32 19.1 0.555 6.88 7.41 0 Sal= 0.02%
0:29 :Total Time (hr:min) 32 :Total Vol {gal) 1.10 :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.:
ANALYSES:
COMMENTS:

C:\Duke\Eldridge\October 2002 WDF '




WELL SAMPLING DATA FORM

. CLIENT: Duke Energy Field Services WELL ID: MW-17
SITE NAME: Eidridge Ranch Site DATE: 10/10/2002
PROJECT NO. F-105 SAMPLER: Littlejohn / Fergerson
PURGING METHOD: 3 Hand Bailed Pump If Pump, Type: Whaler (2-stage)
SAMPLING METHOD: [0 Disposable Bailer [ Direct from Discharge Hose [J Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves [¥ Alconox Distilled Water Rinse [ Other:

DISPOSAL METHOD OF PURGE WATER: [0 Surface Discharge [ Drums Disposal Facility (Frac Tank)

TOTAL DEPTH OF WELL: 27.85 Feet
DEPTH TO WATER: 15.91 Feet
HEIGHT OF WATER COLUMN: 11.94 Feet 19.5 Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 10 well volumes
{Water Column Height x 1.63)
TIME VOLUME]| TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| °c mSlcm P ma/L REMARKS
14.16 Begin Pumping
14:18 4 20.6 0.524 6.94 5.45 999 ISal= 0.02%
. 14:21 8 19.6 0.522 693 | 685 | 322 |sal= 0.02%
14:26 12 19.6 0.522 6.91 6.94 101 |[Sal= 0.02%
14:29 16 19.5 0.523 6.89 7.04 47 Sal = 0.02%
14:32 20 19.5 0.523 6.90 7.11 15 Sal = 0.02%
14:35 24 19.5 0.524 6.89 7.17 10 Sal = 0.02%
14:38 28 19.5 0.524 6.92 7.22 10 Sal= 0.02%
14:41 32 19.5 0.524 6.91 7.13 0 Sal = 0.02%
0:25 :Total Time (hr:min) 32 :Total Vol (gal) 1.28 :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.:
ANALYSES: ' ‘
COMMENTS:

. C:\Duke\Eldridge\October 2002 WDF




CLIENT:

SITE NAME:

PROJECT NO.

PURGING METHOD:

WELL SAMPLING DATA FORM

Duke Energy Field Services

Eldridge Ranch Site

F-105

SAMPLING METHOD:
DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:

Gloves [¥] Alconox Distilled Water Rinse

O Other:

WELL ID:
DATE.:
SAMPLER:

[0 Hand Bailed Pump If Pump, Type:

MW-18 .

10/10/2002

Littlejohn / Fergerson

Whaler (2-stage)

[0 Disposable Bailer [ Direct from Discharge Hose [J Other:

DISPOSAL METHOD OF PURGE WATER: [0 Surface Discharge [J Drums Disposal Facility (Frac Tank)

TOTAL DEPTH OF WELL: 34.87 Feet
DEPTH TO WATER: 23.34 Feet
HEIGHT OF WATER COLUMN: 11.53 Feet 18.8 Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 10 well volumes
{(Water Column Height x 1.63)
TIME VOLUME]| TEMP. COND. Y DO Turb PHYSICAL APPEARANCE AND
PURGED|  °c mSicm P ma/L REMARKS
8:50 Begin Pumping
8:53 4 18.7 0.711 6.75 0.25 999 [Sal= 0.03%
8:57 8 19.0 0.710 6.75 0.28 136 |Sal= 0.03%
9:00 12 19.1 0.709 6.73 0.19 419 |Sal= 0.03%
9:03 16 19.1 0.709 6.73 0.32 95 Sal= 0.03%
9:07 20 19.1 0.709 6.74 0.26 4] Sal= 0.03%
9:10 24 19.1 0.709 6.73 0.26 0 Sal= 0.03%
9:13 28 19.1 0.709 6.71 0.25 0 Sal= 0.03%
0:23 :Total Time (hr:min) 28 :Total Vol (gal) 1.21 :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.:
ANALYSES:
COMMENTS:

C:\Duke\Eldridge\October 2002 wo*




WELL SAMPLING DATA FORM

CLIENT: Duke Energy Field Services WELL ID: MW-19
SITE NAME: Eldridge Ranch Site DATE: 10/10/2002
PROJECT NO. F-105 SAMPLER: Littlejohn / Fergerson
PURGING METHQD: O Hand Bailed Pump If Pump, Type: Whaler (2-stage)
SAMPLING METHOD: [ Disposable Bailer [0 Direct from Discharge Hose [1 Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:

Gloves [ Alconox Distilled Water Rinse [0 Other:

DISPOSAL METHOD OF PURGE WATER: [] Surface Discharge [J Drums Disposal Facility (Frac Tank)

TOTAL DEPTH OF WELL: 29.86 Feet
DEPTH TO WATER: 18.29 Feet
HEIGHT OF WATER COLUMN: 11.57 Feet 18.9  Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 10 well volumes
(Water Column Height x 1.63)
TIME VOLUME] TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| _°c mSicm P mg/L REMARKS
8:06 Begin Pumping
8:08 4 18.1 0.676 6.67 2.55 999 |Sal= 0.02%
8:11 8 18.4 0.670 6.74 2.76 168 |Sal = 0.02%
8:14 12 18.4 0.672 6.75 2.84 89 Sal = 0.02%
8:17 16 18.4 0.673 6.72 2.92 62 Sal = 0.02%
8:20 20 18.5 0.672 6.75 2.89 Sal = 0.02%
8:23 24 18.5 0.672 6.75 3.10 0 Sal = 0.02%
8:26 28 18.5 0.673 6.70 3.05 Sal = 0.02%
0:20 :Total Time (hr:min) 28 :Total Vol (gal) 1.40 :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.:
ANALYSES:
COMMENTS:

C:\Duke\Eldridge\October 2002 WDF




WELL SAMPLING DATA FORM

CLIENT: Duke Energy Field Services WELL ID: MW-20 .
SITE NAME: Eldridge Ranch Site DATE: 10/10/2002
PROJECT NO. F-105 SAMPLER: Littlejohn / Fergerson
PURGING METHOD: [0 Hand Bailed Pump If Pump, Type: Whaler (2-stage)
SAMPLING METHOD: [J Disposable Bailer [0 Direct from Discharge Hose [J Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves [4! Alconox Distilled Water Rinse [ Other:

DISPOSAL METHOD OF PURGE WATER: [1 Surface Discharge [ Drums Disposal Facility (Frac Tank)

TOTAL DEPTH OF WELL: 35.01 Feet
DEPTH TO WATER: 31.43 Feet
HEIGHT OF WATER COLUMN: 3.58 Feet 5.8 Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 10 well volumes
(Water Column Height x 1.63)
me | VOLUME TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| _°c mS/cm P ma/L REMARKS
9:37 Begin Pumping
9:44 4 19.1 0.691 6.97 6.79 569 Sal = 0.02%
9:54 8 19.5 0.683 6.96 7.85 0 Sal = 0.02% .
10:04 12 19.5 0.681 6.96 8.07 0 Sal = 0.02%
10:13 16 19.6 0.682 7.00 8.13 0 Sal = 0.02%
0:36 :Total Time (hr:min) 16 :Total Vol (gal) 0.44 :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.:
ANALYSES:
COMMENTS:

C:\Duke\Eldridge\October 2002 WDF.




WELL SAMPLING DATA FORM

CLIENT: Duke Energy Field Services WELL ID: Mw-21
SITE NAME: Eldridge Ranch Site DATE: 10/10/2002
PROJECT NO. F-105 ' SAMPLER: Littlejohn / Fergerson
PURGING METHOD: [J Hand Bailed Pump If Pump, Type: Whaler (2-stage)
SAMPLING METHOD: O Disposable Bailer [ Direct from Discharge Hose [J Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves ¥ Alconox Distilled Water Rinse [ Other:

DISPOSAL METHOD OF PURGE WATER: [1 Surface Discharge [ Drums Disposal Facility (Frac Tank)

TOTAL DEPTH OF WELL: 37.89 Feet
DEPTH TO WATER: 26.98 Feet
HEIGHT OF WATER COLUMN: 10.91 Feet 17.8  Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 10 well volumes
(Water Column Height x 1.63)
TIME VOLUME| TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| °c mSiem | P ma/L REMARKS
11:34 Begin Pumping
11:37 4 20.0 0.569 6.76 0.69 999 Sal = 0.02%
11:40 8 19.7 0.516 6.98 1.20 500 |Sal= 0.02%
11:44 12 19.7 0.504 7.04 1.36 0 Sal = 0.02%
11:47 16 19.7 0.502 6.95 1.51 0 Sal = 0.02%
11:52 20 19.7 0.501 6.95 1.54 0 Sal = 0.02%
11:55 24 19.6 0.501 6.91 1.62 0 Sal = 0.02%
0:21  :Total Time (hr:min) 24 :Total Vol (gal) 1.14  :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.:
ANALYSES:
COMMENTS:

C:\Duke\Eldridge\October 2002 WDF




WELL SAMPLING DATA FORM

CLIENT: Duke Energy Field Services WELL ID: MWw-22 ‘
SITE NAME: ~ Eldridge Ranch Site DATE: 10/10/2002
PROJECT NO. F-105 SAMPLER: Littlejohn / Fergerson
PURGING METHOD: 0 Hand Bailed Pump If Pump, Type: Whaler (2-stage)
SAMPLING METHOD: [ Disposable Bailer [ Direct from Discharge Hose [ Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:

Gloves [¥] Alconox Distilled Water Rinse [ Other:

DISPOSAL METHOD OF PURGE WATER: [0 Surface Discharge [J Drums Disposal Facility (Frac Tank)

TOTAL DEPTH OF WELL: 34.92 Feet
DEPTH TO WATER: 22.88 Feet
HEIGHT OF WATER COLUMN: 12.04 Feet 19.6 _ Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 10 well volumes
(Water Column Height x 1.63)
nve | VOLUME - TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| °c mSlcm P mg/L REMARKS
12:16 Begin Pumping
12:21 4 19.7 0.551 6.95 3.58 999 |Sal= 0.02% (very sandy)
12:24 8 19.5 0.556 6.91 3.80 871 Sal = 0.02% . !
|
12:27 12 19.5 0.558 6.76 4.00 184 Sal= 0.02%
12:31 16 19.4 0.559 6.9 4.05 34 Sal = 0.02%
12:34 20 19.5 0.559 6.79 4.05 0 Sal= 0.02%
12:37 24 19.4 0.559 6.82 4.06 0 Sal = 0.02%
12:40 28 19.4 0.559 6.85 4.07 0 Sal = 0.02%
0:24 Total Time (hr:min) 28 :Total Vol (gal) 1.16  :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.:
ANALYSES:
COMMENTS:

C:\Duke\Eldridge\October 2002 WDFO



WELL SAMPLING DATA FORM

. CLIENT: Duke Energy Field Services WELL ID: MW-15
SITE NAME: Eldridge Ranch Site DATE: 10/11/2002
PROJECT NO. F-105 SAMPLER: Littlejohn / Fergerson
PURGING METHOD: Hand Bailed [ Pump If Pump, Type:
SAMPLING METHOD: Disposable Bailer [ Direct from Discharge Hose [J Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves 4 Alconox Distilled Water Rinse [ Other:

DISPOSAL METHOD OF PURGE WATER: [1 Surface Discharge [J Drums Disposal Facility

TOTAL DEPTH OF WELL: 38.71 Feet

DEPTH TO WATER: 27.05 Feet

HEIGHT OF WATER COLUMN: 11.66 Feet 5.7 Minimum Gallons to

WELL DIAMETER: 2.0 Inch purge 3 well volumes

(Water Column Height x 0.49)
TIME VOLUME] TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED|  °c mS/cm P mg/L REMARKS
12:06 Begin Hand Bailing
12:09 2 19.9 0.526 6.81 9.29 0 Sal = 0.02%
. 12:13 4 19.8 0.525 682 | 9.56 0 |sal=002%

12:16 6 19.8 0.524 6.9 9.57 0 Sal = 0.02%
0:10 :Total Time (hr:min) 6 :Total Vol (gal) 0.60 :Flow Rate (gal/min)

SAMPLE NO.:  Collected Sample No.: 021011 1220

ANALYSES: BTEX (8021-B), GRO (8015-G) DRO (8015-G), Major lons, TDS, Metals (Fe, Ba, Mn)

COMMENTS:

. C:\Duke\Eldridge\October 2002 P&SDF




WELL SAMPLING DATA FORM

CLIENT: Duke Energy Field Services WELL ID: MW-16 '
SITE NAME: Eldridge Ranch Site DATE: - 10/11/2002
PROJECT NO. F-105 SAMPLER: Littiejohn / Fergerson
PURGING METHOD: Hand Bailed [0 Pump If Pump, Type:
SAMPLING METHOD: Disposable Bailer [J Direct from Discharge Hose [ Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves [ Alconox Distilled Water Rinse [0 Other:

DISPOSAL METHOD OF PURGE WATER: [ Surface Discharge [J Drums Disposal Facility

TOTAL DEPTH OF WELL: 27.83 Feet

DEPTH TO WATER: 18.66 Feet

HEIGHT OF WATER COLUMN: 9.17 Feet 4.5 Minimum Gallons to

WELL DIAMETER: 2.0 Inch purge 3 well volumes

{(Water Column Height x 0.49)
VOLUME| TEMP. COND. DO - PHYSICAL APPEARANCE AND

TIME 1 pyrcED|  °¢ msiem | PH | mon | TUP REMARKS
15:03 Begin Hand Bailing
15:06 2 19.2 0.606 6.78 7.57 999 Sal = 0.02%
15:09 4 19.0 0.602 678 | 749 | 999 |sal=0.02% '
15:14 6 19.0 0.603 6.8 7.66 999 Sal = 0.02%
0:11  :Total Time (hr:min) 6 :Total Vol (gal) 0.54 :Flow Rate (gal/min)

SAMPLE NO.:  Collected Sample No.: 021011 1520
ANALYSES: BTEX (8021-B), GRO {8015-G) DRO (8015-G), Major lons, TDS, Metals (Fe, Ba, Mn)
COMMENTS:

C:\Duke\Eldridge\October 2002 P&SDFi.




CLIENT:

SITE NAME:

PROJECT NO.

PURGING METHOD:

WELL SAMPLING DATA FORM

Duke Energy Field Services

Eldridge Ranch Site

F-105

SAMPLING METHOD:
DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:

Gloves [ Alconox Distilled Water Rinse

O Other:

WELL ID:
DATE:

SAMPLER:

Hand Bailed [0 Pump If Pump, Type:

MW-17

10/11/2002

Littlejohn / Fergerson

[ Disposable Bailer [J Direct from Discharge Hose [J Other:

DISPOSAL METHOD OF PURGE WATER: [1 Surface Discharge [J Drums Disposal Facility

TOTAL DEPTH OF WELL: 27.85 Feet
DEPTH TO WATER: 15.91 Feet
HEIGHT OF WATER COLUMN: 11.94 Feet 5.8 Minimum Galions to
WELL DIAMETER: 2.0 Inch purge 3 well volumes
(Water Column Height x 0.49)
TIME VOLUME!| TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| _ °c mSlcm P ma/L ' REMARKS
14:30 Begin Hand Bailing
14:33 2 19.9 0.559 6.74 5.35 999 |Sal = 0.02%
14:36 4 19.8 0.564 6.78 6.33 999 [Sal = 0.02%
14:39 6 19.6 0.565 6.79 6.79 999 [Sal = 0.02%
0:09 :Total Time (hr:min) 6 :Total Vol (gal) 0.66 :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.: 021011 1445
ANALYSES: BTEX (8021-B), GRO (8015-G) DRO (8015-G), Major lons, TDS, Metals (Fe, Ba, Mn)
COMMENTS:

C:\Duke\Eldridge\October 2002 P&SDF




WELL SAMPLING DATA FORM

MW-18

®

10/11/2002

CLIENT: Duke Energy Field Services WELL ID:
SITE NAME: Eldridge Ranch Site DATE:
PROJECT NO. F-105 SAMPLER:

PURGING METHOD:
SAMPLING METHOD:

Hand Bailed OO Pump If Pump, Type:

Littlejohn / Fergerson

Disposable Bailer [ Direct from Discharge Hose [1J Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:

Gloves 4] Alconox Distilled Water Rinse [0 Other:

DISPOSAL METHOD OF PURGE WATER: [ Surface Discharge [J Drums Disposal Facility

TOTAL DEPTH OF WELL: 34.87 Feet
DEPTH TO WATER: 23.34 Feet
HEIGHT OF WATER COLUMN: 11.53 Feet 5.6  Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 3 well volumes
(Water Column Height x 0.49)
VOLUME]| TEMP. COND. DO PHYSICAL APPEARANCE AND
TME Tourgen| °c | msiem | PH | mgn | TU® REMARKS
10:38 Begin Hand Bailing
10:44 2 19.1 0.773 6.53 1.25 999 Sal= 0.03%
10:48 4 19.2 0.774 6.56 1.01 999 Sal= 0.03%
10:52 6 19.2 0.771 6.60 1.18 999 Sal = 0.03%
0:14 :Total Time (hr:min) 6 :Total Vol (gal) 0.43 :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.: 021011 1053
ANALYSES: BTEX (8021-B), GRO (8015-G) DRO (8015-G), Major lons, TDS, Metals (Fe, Ba, Mn)
COMMENTS:

C:\Duke\Eldridge\October 2002 P&SDE.



WELL SAMPLING DATA FORM

CLIENT: Duke Energy Field Services WELL ID: MW-19
SITE NAME: Eldridge Ranch Site DATE: 10/11/2002
PROJECT NO. F-105 SAMPLER: Littlejohn / Fergerson
PURGING METHOD: Hand Bailed [J Pump If Pump, Type:
SAMPLING METHOD: Disposable Bailer [ Direct from Discharge Hose [ Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves [ Alconox Distilled Water Rinse [ Other:

DISPOSAL METHOD OF PURGE WATER: [0 Surface Discharge [J Drums Disposal Facility

TOTAL DEPTH OF WELL: 29.86 Feet
DEPTH TO WATER: 18.29 Feet
HEIGHT OF WATER COLUMN: 11.57 Feet 5.7 Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 3 well volumes
(Water Column Height x 0.49)
TIME VOLUME| TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| _ °c mSlcm P ma/L REMARKS
9:40 Begin Hand Bailing
9:44 2 18.5 0.717 6.64 3.81 992 Sal = 0.03%
9:49 4 18.8 0.697 6.76 3.07 999 Sal = 0.02%
9:54 6 18.7 0.704 6.76 3.40 999 Sal = 0.03%
0:14 :Total Time (hr:min) 6 :Total Vol (gal) 0.43 :Flow Rate (gal/min)

SAMPLE NO.:  Collected Sample No.: 021011 1000
ANALYSES: BTEX (8021-B), GRO (8015-G) DRO (8015-G), Major lons, TDS, Metals (Fe, Ba, Mn)
COMMENTS:

C:\Duke\Eldridge\October 2002 P&SDF




WELL SAMPLING DATA FORM

CLIENT:  Duke Energy Field Services WELL ID: MW-20 ’
SITE NAME: Eldridge Ranch Siie DATE: 10/11/2002
PROJECT NO. F-105 SAMPLER: Littiejohn / Fergerson
PURGING METHOD: Hand Bailed [ Pump If Pump, Type:
SAMPLING METHOD: Disposable Bailer [ Direct from Discharge Hose [ Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:
Gloves [¥] Alconox Distilled Water Rinse [] Other:

DISPOSAL METHOD OF PURGE WATER: [ Surface Discharge [ Drums Disposal Facility

TOTAL DEPTH OF WELL: 35.01 Feet

DEPTH TO WATER: 31.43 Feet

HEIGHT OF WATER COLUMN: 3.58 Feet 1.8 Minimum Gallons to

WELL DIAMETER: 2.0 Inch purge 3 well volumes

{Water Column Height x 0.49)
TIME VOLUME]| TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| _ °c. mSlcm P ma/L REMARKS

11:16 Begin Hand Bailing
11:24 2 19.6 0.746 6.88 8.21 999 |[Sal= 0.03%
11:30 4 19.6 0.740 6.95 8.13 999 [Sal= 0.03% .
11:36 6 19.8 0.740 6.92 8.45 530 |Sal= 0.03%
0:20 :Total Time (hr:min) 6 :Total Vol {(gal) 0.30 :Flow Rate (gal/min)

SAMPLE NO.:  Collected Sample No.: 021011 1140
ANALYSES: BTEX (8021-B), GRO (8015-G) DRO (8015-G), Major lons, TDS, Metals (Fe, Ba, Mn)
COMMENTS:

C:\Duke\tldridge\October 2002 P&SDFO




CLIENT:
SITE NAME:
PROJECT NO.

PURGING METHOD:

WELL SAMPLING DATA FORM

Duke Energy Field Services

Eldridge Ranch Site

F-105

SAMPLING METHOD:
DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:

Gloves [l Alconox Distilled Water Rinse

O Other:

WELL ID:
DATE:
SAMPLER:

Hand Bailed [0 Pump If Pump, Type:

MW-21

10/11/2002

Littlejohn / Fergerson

Disposable Bailer [J Direct from Discharge Hose [ Other:

DISPOSAL METHOD OF PURGE WATER: [0 Surface Discharge L[] Drums Disposal Facility

TOTAL DEPTH OF WELL: 37.89 Feet
DEPTH TO WATER: 26.98 Feet
HEIGHT OF WATER COLUMN: 10.91 Feet 5.3 Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 3 well volumes
{Water Column Height x 0.49)
TIME VOLUME]}] TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED| °c mS/cm P ma/L REMARKS
12:40 Begin Hand.Bailing
12:45 2 19.8 0.572 6.64 1.33 999 |[Sal= 0.02%
12:48 4 19.6 0.561 6.73 1.83 999 |Sal = 0.02%
12:52 6 19.6 0.557 6.84 2.08 999 |[Sal= 0.02%
12:55 8 19.6 0.557 6.83 2.24 999 |Sal= 0.02%
0:15 :Total Time (hr:min) 8 :Total Vol (gal) 0.53 :Flow Rate (gal/min)

SAMPLE NO.:
ANALYSES:
COMMENTS:

Collected Sample No.:

021011 1300

BTEX (8021-B), GRO (8015-G) DRO (8015-G), Major lons, TDS, Metals (Fe, Ba, Mn)

C:\Duke\Eldridge\October 2002 P&SDF




WELL SAMPLING DATA FORM

CLIENT: Duke Energy Field Services WELL ID: Mw-22
SITE NAME: Eldridge Ranch Site DATE: 10/11/2002
PROJECT NO. F-105 SAMPLER: Littlejohn / Fergerson

PURGING METHOD: Hand Bailed [0 Pump If Pump, Type:

SAMPLING METHOD:

Disposable Bailer [ Direct from Discharge Hose [ Other:

DESCRIBE EQUIPMENT DECONTAMINATION METHOD BEFORE SAMPLING THE WELL:

Gloves ¥ Alconox Distilled Water Rinse [0 Other:

DISPOSAL METHOD OF PURGE WATER: [J Surface Discharge [ Drums Disposal Facility

TOTAL DEPTH OF WELL: 34,92 Feet
DEPTH TO WATER: 22.88 Feet
HEIGHT OF WATER COLUMN: 12.04 Feet 5.9 Minimum Gallons to
WELL DIAMETER: 2.0 Inch purge 3 well volumes
(Water Column Height x 0.49)
TIME VOLUME]| TEMP. COND. H DO Turb PHYSICAL APPEARANCE AND
PURGED °c mSicm P mg/L REMARKS
13:25 Begin Hand Bailing
13:30 2 19.5 0.600 6.67 3.46 965 |[Sal= 0.02%
13:35 4 19.4 0.601 6.75 4.21 999 [Sal= 0.02%
13:40 6 19.3 0.602 6.8 4.48 999 |[Sal= 0.02%
13:44 8 19.1 0.602 6.81 4.50 999 |Sal= 0.02%
0:19 :Total Time (hr:min) 8 :Total Vol (gal) 0.42 :Flow Rate (gal/min)
SAMPLE NO.:  Collected Sample No.: 021011 1350
ANALYSES: BTEX (8021-B), GRO (8015-G) DRO (8015-G), Major lons, TDS, Metals (Fe, Ba, Mn)
COMMENTS:

C:\Duke\Eldridge\October 2002 P&SDF .
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ANALYTICAL REPORT

Prepared for:

JOHN FERGERSON
TRIDENT ENVIRONMENTAL
P.O BOX 7624

MIDLAND, TX 79708

Project: - DEFS: Eldridge
PO#: F-105
Order#: G0204761

Report Date:  10/22/2002

ertificates
US EPA Laboratory Code TX00158

ENVIRONMENTAL LAB OF TEXAS 4, LTD., 12600 West 1-20 ast, Odessa, TX 79705 Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
SAMPLE WORK LIST

TRIDENT ENVIRONMENTAL Order#: (0204761
P.OBOX 7624 Project: E-105
MIDLAND, TX 79708 Project Name: DEFS: Eldridge
262-5216 Location: DEFS: Bidridge

The samples fisted below were submitted to Brvironmental Lab of Toxas and wete rscsived under chaln of custody. Bnvircnmental Lab of Texas makes
nn roprasentation of certification a3 to the method of sample ¢ellection, sample identification, or transportation/handling procedares used prior to the
recelipt of samples by Evvironmentsl Lab of Texos, unlets otherwise noted.

Date/Time Date/Time

Lab ID: Sample 3 Matrix: Colleeted Received  _Contaiger Preservative

0204761-01  MW-19 WATER 1011102 01102 See COC See COC
10:0 17:40

Lab Testing: Rejected:  No Temp:  0.5C
3015M
§021B/5030 BTEX
Anions
Cations
Barium
Bariwm,Dissolved
Fluoride
Iron
Iron, 1issolverd
Manganese
Manganese, Dissolved
Nitrogen, Nitrate
Total Dissolved Solids (TDS)

0204761-02 MW-I3 WATER 107114/02 1611402 See COC See COC
10:53 19:40

Lab Testing: Rejected; No Temp:  05C
8015M '
8021B/5030 BTEX
Anions
Cationg
Bariut
Barium,Dissolved
Flyoride
Tron
Iron, Dissolved
Manganese
Manganese, Diszolved
Nitrogen, Nitrate
T'gtal Disso!\liq fdoliqs (TDS)

0204761-03  MW-20 WATER 10t1/02 111102 See COC Seq COC
h 11140 17:40
Lab Testing: Rejeetcd:  No Temp: 05C

ENVIRONMENTAL LAR OF TEXAS I, LID. 12600 West 1-20 Enst, Odessa, TX 79765 Ph: 915-563-1500
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ENVIRONMENTAL LAB OF TEXAS

TRIDENT ENVIRONMENTAL
P.0 BOX 7624

MIDLAND, TX 79708
262-5216

SAMPLE WORK LIST

Order#: G0204761
Project: F-105

Projcct Name: DEFS: Eldridge
Location: DEFS: Eldridge

The samples Hsted helow were submitted to Enviconmenial Lah of Texas and were raccived under chain of costody. Ettvironmental Lab of Tesxnas makus
e nepresentation or certilicution 02 10 1he mothad of sample sallection, sample identification, or eansporiation/handling procedures ured pring fo the
receipt of samples by Environmental Lab of Texas, unless otherwise nated.

Lab ID:

Samople ; Matyix:
Lampic:

3315M
8021B/5030 BTEX
Anions

Cations

Bariwmn
Barium,Dissolved
Fluoride

Iron

Iron, Drissolved
Manganese
Maoganese, Dissolved
Nitrogen, Nitrate

Date / Time
Received

Date / Time
Collected

Container

o Total Dissolved Solids (TDS)
ondm-m Mw-15 WATER

Rejected: No

Lab Testing:
B015M
$021B/5030 BTEX
Astions
Cations
Barium
Barium,Dissolved
Fluotide
from
Iron, Dissolved
Manganese
Manganese, Dissolved
Nitrogen, Nitrate
Tgfal Dissolved Solids (TDS)

10/10/02 See OO0

12:20

10/1t/m2
17:40

Temp: 0.5C

Preservative

0204761-5 ~ MW-2l WATER

Lab Testing;
8015m
8021B/5030 BTEX
Anions

Rejected: No

10411702 See COC

13:00

19/11/92 See COC
1740

Temp:  05C

ENVIRONMENTAL LAB OF TEXAS 1, LTD.

12600 Wost 120 Eqst, Qdessn, TX 79765  Ph: 915-563-1800

usg
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ENVIRONMENTAL LAB OF TEXAS

SAMPLE WORK LIST

TRIDENT ENVIRONMENTAL

P.O BOX 7624
MIDLAND, TX 79708
262-5216

Ordeti:
Project:

50204761
F-105

Project Name: DEFS: Eldridge

Location:

DEFS: Eldridge

The sarples listed below woro submitted to Environmental Lab of Texas and wers recoived under cliain of etistody, Environmenta! Lob of Texng makes
tto represantation ar certification as to the methnd of 2ample collection, sample identification, o transportation/handling procedures used prior fo the
recaipt of samples by Environments! Lab of Texas, unless otherwire noted.

Lab ID: Sample
Cations

Burium
Barium,Digsolved
Fluoride

{ron

[ron, Dissolved

Manganese

V_IE!I'!E:

Manganese, Dissolved

Nitrogen, Nitrate

Total Digsolved Solids (TDS)

Date/ Time
Collected

Date / Time
Received

Contajoer

Preseryative

0204761-06 Mw-2

Lab Testing:
8015M

WATER

Rejected: No

80218/5030 BTEX

Anions

Cations

Barium
Barium,Dissolved
Fluoride

iron

Tron, Dissolved
Mimganese

Manganese, Dissolved

Nitrogen, Nitrate

Total Dissolved Solids (TDS)

10411702
13:50
Tempt

1oz
17:40

0sC

See COC

Seg COC

020476307  Mw-17
» esting;

WATER

Rejected: No

10v11/62
14:45
Temps:

§015M
8021B/5030 BTEX
Anijons

Cations

Barium
Barjum,Dissolved

10711402
17:40
0s8C

See COC

See COC

ENVIRONMENTAL LAB OF TEXAS I, LTD,

12600 West 120 East, Odessn, TX 79765 Ph: 915-563-1800
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0204761-08 MW-16 WATER w2 1011702

P

ENVIRONMENTAL LAB OF TEXAS

SAMPLE WORK LIST

TRIDENT ENVIRONMENTAL Orderd: G0204761

P.Q BOX 7624 Project: F-103
MIDLAND, TX 79708 Project Name: DEFS: Eldridge
262-5216 Location: DEFS: Eldridge

"The surples listed below were submitted to Environmental Lab of Teras and were received under ohnin of eustody, Environmental Lab of Texae makes
1o represntation or certification as o the mothod of sample caliection, sample identification, or transponiation/handling procedures ased priot to the

reesipt of samples by Bavironmental Lab of Texas. unlese otherwise noted.

Date/Time Date/Time
Lab ID: Sample ; Matrix; Collected Reecived

Container

_Preservative

Fluoride

fron

Tron, Dissolved
Manganese
Manganese, Dissolved
Nitrogen, Nivate

. Jotl Dissolved Solids (TDS) .

15:20 1740

Lab Testing: Rejected:  No Temp: 0.5C

3015M

8021B/5030 BTEX

Anions

Cations

Barium

Barium,Dissolved

Fhaoride

Tron

Iton, Dissolved

Manganese

Manganess, Dissolved

Nitrogen, Nitrate

Total Dissolved Solids (TDS)

Hee COC

Ses COC

0204761-09 Duplicate A WATER /11402 1040102

0,00 17:40
Lah Testing: Rejeeted: No Temp: 95C
8021B/5 O3QPTEX

Ser OOC

See COC

0204761-10 Trip Blank WATER 1011/02 1071 1402

17:40
Lab Testing: Rejected:  No, Temp:  05C
K021B/5030 BTEX

See COC

See COC

ENVIRONMENTAL LAB OF TEXAST, LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915:563.1800
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ENVIRONMENTAL LAB OF TEXAS

ANALYTICAL REPORT

JOHN FERGERSON
TRINENT ENVIRONMENTAL
IO BOX 7624

Orden¥: 60204761
I'roject: F-105
Troject Name:  DEFS: Eldridge

MIDLAND, TX 79708 Location: DEFS: Fldridge
Lab If; 0204761-04
Sample ID: MW-15
86150
Method Date Daic Samele Ditution
Binuk Lrepared Analyzed Amonnt Eactor  Anphyst  Methog,
10/16/02 1 1 CK J015M
v Result
Parametet RL
- mg/L
GRQO, CHC'12 y <3.0!l n 3.00
DRO, >C12-C35 ' <300 T 30
[TOTAL, C6-C33 <380 | 300
Surrngates %o Recovered | QC Limlts (%)
1-Chloroactana 8% | 7o 130
1-Ghiorooctadecene 86% 70 | 130
8021B/50398 BTEX
Methwd Date Date Sample Dilutton
Rinnk Eropared Analyxed Amoang Factor ~ Analyst  Mgthad
0003450-02 1041572 [ 1 CK f0218
17
Parameter Result [ ’L
‘ mg/l.
Benzene _ 0.002 0.001
|[Ethylbenzene ) 20.001 0.001
Tolucne N «0.001 0.001
lp/e-Xylend <000} ) 0.001
o-Xylenc <0001 0.00
| Surrogates % Recovered | QC Limits (%)
jsaa-Toluene 8% 80 | 120
[Bromofiucrobenzens 00% 80 | 120

DL = Diluted out  N/A = Nof Applieable  BL = €eporting Limit

Page 4 of 10

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765 Ph: 915-863-1800
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. ANALYTICAL REPORT
JOHN FERGERSON Orders: Go204761
TRIDENT ENVIRONMENTAL Project: F-10%
PO ROX 7624 Project Name:  DEFS; Eldridge
MIDLAND, TX 79708 Location: DEFS: Eldiidge
Lab 1D: 0204761-05
Sample 11 Mw.21
8015M
Method Date Daie Sample Ditution
Bisnk Prepared Analyged Amgpnt Voctor  apalyst  Method
11602 1 1 CK S015M
Wmmr Result r aL
me/L.
GRO, C6-C12 <3.00 3.00
DRO, >C}2-C35 <3,00 3.00
TOTAL, C6-C35 <A.00 300
Burragates % Revovered | QL Limin (%)
1-Chisroqctane B9% | 70 | 130
t-mmwctadegana 2% 70 130,
8021B/5030 BTEX
Methad Date Thate Sample Dilution
Binok Prepared Anilyzed Amgrat Factop Apghvzt ethad
000345002 1011502 1 1 CK 021e
10:37
Result RL
Paramater ey
Denzens 0,01 0.001
{Ethylbenzene 0.004 1.001
Toluens 0.l3_22 0.00
Ip/m=Kylene 0.010 0.001
lo-Xylene 0.003 0001 |
[ Survogates % Reeovered | QC Limits (%)
ung-Toiuana 120% 80 § 120
romafiuarchonzens 24% 80 120
DL = Difnted ont  N/A ™ Nok Apolieable Ri,~ Reporting Limit Fuge 5 of 10

ENVIRONMENTAL LAB OF TEXAS I, 1.TD.

12600 West 1-20 East, Odessa, TX 79765 Ph; 915-563-1800
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ANALYTICAL REPORT
JOFN FERGERSON Ovderi: 0204761
TRIDENT ENVIRONMENTAL Project; F-108
P,0 OX 7624 ‘ Project Mame:  DEFS: Eldvidge
MIDLAND, TX 79708 Location: DEFS: Eldridpe
Lab [D; 020476106
Sample 1 Mw.22
8015M
Methad Date Date Samaple Nijution
Riank Erepared Analyzed Amount Factor  Aaalyst  Methed,
10716/02 1 1 CK ANTSM
Result
Parameter gl RO
GRO, C6-C12 «3.00 3.00
RO, ~C12-C35 <3.00 1.00
TQOTAL, C6-C35 = 3.00
Sarrogates % Retovered | QC 1imits (%)
H.Chioroegtzne 2% 70 | 130
h-cmqroq:tndeoane 3% 70 130
8021B/3030 BTEX
Method Date Date Sample Dilotion
Biunk Erepnred Aaglyzed Amaugt Epctor  Amalyst  Method
000348002 10/18/02 1 1 CK 8021
s
Parameter Result RL
mg/L.
Benzens N <0.001 0.001
Ethylbenzenc . <0.001 oam
Toluene <0001 0.00}
/r-Xylens ~0.001 8601
o-Xylenc <0001 0.001
LSurrm;am % Recavered { OC Limits (%)
eae-Toluane % | 80 | 120
Bromofiuorebenzene 85% 80 | %20
Page 6 of 10

DL =~ Dilnted out  N/A m Not Applienble RS, = Reporting Limit
ENVIRONMENTAL LAB OF TEXAS J LTD. 12600 West i-20 East, Qdessa, TX 79765 Ph: 215-563-1800
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ANALYTICAL REPORT
JOHN FERGERSON ' Orderts GU204761
TRIDENT ENVIRONMENTAL Project: T-108
MO BOX 7534 PFroject Name:  DETS:; Uidridpe
MIDLAND, TX 79708 Location: DEFS: Gidridye
Lab {p: 010476107
Samplc 10; Mw.-17
. 8015M
Method Date Date Sample Dilution
Blank Prepuped Analyzed Amount Lactor Analyat Mcthod
10/16/02 1 1 CK 8015M
Parameter Result RL ’_t
P 11 gl r
GRO, C6-C12 | =00 o0 |
DRO, =C12-C35 1 =300 360
TOTAL, C6-C35 <00 3.00
Surrogates % Recovered | QC Limbts (%)
1-Chictooctana "M% 70 130
1-Chiorgoctadecans 1 6% 70 [ 130
8021B/5030 BTEX
Methnd Date Date Sample Dilution
Rianik Frepared Anajyzed Amount Fagtor Analyst  Method
0003450-02 1115/02 1 1 K $021n
FIR Y
Paratneter Result RL T
gl
Renzene <0.001 0.001
Ethylbenzesc <0001 0.001
[Tolene 0,001 0.0a1
p/m-Xylone <0.001 I
o-Xylene <0.001 0.001
Surrogates % Reeovered | OC Limits (%)
ana-Taluana 80% 80 | 120
Bromeflucrobenzene Re% | 80 | 120
Page 7 of 10

DL = Dilnted out  N/A = Not Applicable RL = Reporting Limit

ENVIRONMENTAL LAB OF YEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765  Ph: 915-363-1800
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ANALYTICAL REPORT

“ENVIRONMENTAL LAB OF TEXAS

JOEN FERGERBON Ordert: 0204761
TRIDENT ENVIRONMENTAL Project; F-105
P.O BOX 7624 Project Name:  DEFS: Eldridge
MIDLAND, TX 79708 Loeatioa: DEFS: Eldridme
Lab I 020476108
Sample (D: MwW-i6
3015M
Method Date Dale Sample Dilution
Biank Prepared Anpiyzed Amoupt Fagtor  Apalyst  Method,
0/16A)2 1 1 CK. RO13M
Parameter Resuit AL
mg/l,
GRO, C6-C12 <3.00 3.00
DRO, =C12-C35 <3.00 300
OTAL, C6-C35 =300 5,00
Surropies % Recovered { QC Limits (%)
1-Chioroottans 8% 70| 130
1-Chicrooctadecana % o | 130 |
3021B/5030 BTEX
Methad Date Date Sample Dilntion
Blank Prepnred Analyzeq Amoynt Yastor Anatyst Method
£043450-02 101572 1 1 CK an21p
1n:3
e - - —_
Paramater Result RL
mgh
_Bcnzenc «0,001 o.001
Fthylbenzene <0.001 0,001
[Toluent <0,00% 0.001
p/m-Xylene <0,0M 0.00)
o-Xylenc <0.001 ) 0.001 ]
| Surrogates % Recavered | QC Limits (%)
aaa-Toluona 84% | B0 | 120
Bromefiucrobenzena o 30 | 120

DL = Diluted out  N/A = Not Applicuble RE, = Reporting Limit

Page § of 10

ENVIRONMENTAL LAB OF TEXAS 1, LTD.

12600 West 1-20 Enst, Odessn, TX 79765 Ph; 915-563-1500
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ANALYTICAL REPORT
JOHN FERGERSON Qrderf: G0204761
TRIDENT ENVIRONMENTAL Projects F-105
PO BOX 7624 Project Namse:  BEFS: Eldridpe
MIDLAND, TX 79708 Location: DILFS: Eldeidge
Lab I 020476109
Sampie ID: Dupiieate A
8021B/5030 BTEX
Mecthod Date Date Sample Dilation
Rlagk Prepared Annlyzed Amouat Taclor  Analyst  Mgthod
0003450-02 10/16/02 1 1 CK 80211
' 936G
. Result RL
Pararmeter mglL
Renzene L
Ethylhenzene i 0.004 0.001
‘olucne 0.024 0.001
p/m-Xylone 0.010 0.001
a-Xylene 0062 | o001
[ sorropates % Rernvered | QC Limits (%)
aas-Tolugne . 130% | 8g | 120
‘ Bromofluorabenzane Ba% 80 | 120
Lab ID: 0204761-10
Sample ID: Trip Biank
8021875030 BTEX
Method Piace Datc Sample Ditition
Blank Crepaved Analyzed Amount I'aetor Attalyat Methosd
000345002 101602 1 1 CK 80218
%:57
Pavameter Result RL
me/L
Renzene <N.0M 4.001
Bthylbenzene <0001 0.001
Toluene <0.001 0.001
p/m-Xylane <0601 6001
o-Xylenc =.001 0.001
[ Surrogates % Recovered | QC Lismits (%)
sag-Tolueno 89% | 88 | 10
Bromofiuarohenzena 92% [ 80 _| 420
DL = DHluted sut  N/A ~ Not Applicable  RL = Reporfing Limlit ~ Page 9 0010

ENVIRONMENTAL LAl OF TEXAS I, LTD.

12600 West I-20 ast, Odensa, TX 79765 Fh: 915.863-1800




187rzZ87Ze0Z I 791 b5 0 o B T Lt L =

Oet 28 02 04:10p p.15
ANALY'I ICAL REPORT

JOMN FERGERSON T Owder#: 50204761

TRIDENT ENVIRONMENTAL Projeet: F-108

».0 BOX 7624 Project Name:  DERS: Eldridge

MIDLAND, TX 79708 Loeation: DEFS: Emrldge
Approval; SL,E G, d/ Q/MC‘,) 0 5'5? 02
Ratwuad K. Tuttle, Lab Dirostor, Officer
Celey 1. Keene, Org. Tech, Diregtor
Jcanne McMurrey, Inorg. Tech, Dirccor
Sandta Biezugbe, Lab Tech,
Sara Molina, Lah Toch

DL = Diluted ot N/A = Not Applicable RL = Repovting Lini¢ Page 10 of 10

ENVIRONMENTAL LAB OF TEXAS ), LTD, 12600 West 120 Enst, Odessn, TX 79765  Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT

JOHN FERGERSON Ovderé: G0204761

TRIDENT ENVIRONMENTAL Projeet: F.105

PO NOX 9624 Proiect Name:  DEFS: Eidridpe

MIDLAND, TX 79708 Location: DEFS: Eldridge

Lab 1D 0204761-01

Sample 1ty MW.19
Cations Dilution Date Date
_Pargmeter Resylt nmiy  Facter RL  Msthod  Prepared Annlveed Anslyat
Caleium 307 Mgl 1 0.i0 6010B 10202002 10720002 SM
Magnesiym 146 mg/ls 10 0.010 60108 102072002 102002 SM
Potassium 6.84 mg/l. { 0.050 0108 10/20/2002  10720/02 SM
Sodium 692 mg/L 10 0.0 §010R 1020/2002  10720/02 ™
Test Parameters Dilution Pate Date
Largmeter Resul{ JLnits  Factor RL Methpd  Prenared Analyzed Apalyst
Barium 2.65 mg/l. ) 0.001 3005/60108  10/142002  10A5/02 ™
Bacium, Dissolved 0.278 mg/L. 1 0.001 G008 10/15/2002  10/15/02 M
{ron 98.2 mg/l. 10 9.020 3009/6016B  10/14/2002  10/15/02 M
Tron, Distolved 4020 me/d, i 0.002 6aton 1071572002 14715702 M
Mangonese 291 mg/l 1 .00] J005/60100  10/14/2002 V0415402 SM
Muangancse, Dissolved 0.156 mg/l. i 0.00) 60108 HVIS002 (0502 s

Lak ID: 0204761-02

Sample 1D: MW-1§
Cations Dilutlon Nate Date

Parameter Resuft Units  Faetor RL Methnd~ Prepared  Annlyzed  Analyst
Calciwn 26.2 ma/l, 10 0.10 60108 10202002 10720402 M
Magnesium 14.8 mg/T. 10 0010 £010D 10/20/2002  10/20/02 M
Potassium 540 mg/l | n.050 60300 102072002 10/20/02 SM
Sodium 76.4 meg/L 1} 0.10 6010R 10202002 10720002 M
Test Parameters Dilution Date Dato
Parameter Regult Vnits  Faetor KL Methgd  Prepared _Apalyzed Analyst

Barium 2.36 mprl, 1 0.081 3005/60T08B  [0/1475002  10/1§/02 SM
Barium_ Dissalved 0309 mg/L 1 0.001 0108 1071512002 10/15/42 ™
Iron, 222 g/l 1¢ 0.020 J0S/6010B 1071472002 10N5/02 SM
Iean, Dissolved 0.201 mg/L 1 0.002 6010B 10/1572002  10/13/02 M
Mangancse nAse mg/L 1 .noy 3005/6010B 101472002 10/15402 8M
Manganese, Dissolved 0.224 mg/l. 1 0.00] 60108 107152002 10/15/02 M

Lab 1D 820476103

Sampic ID: Mw-20
Cations Dllution Date Date
_Parameter Result Unlts Factor RL Method  Prepared  Analyzed Analyst
Caleium 75,1 mg/L 10 010 60108 10/20/2602  10/20/02 SM
Magnesium 14.2 me/l, 10 0.010 601083 10/20/2002 10720102 M
Potassiunt 6.54 mg/l. 1 0.050 60108 1020/2002  10/20/02 M

N/A. ~ Not Apblicabic RL = Reporting Eimit Pago 1 of 4

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79768 Fh: 915-563-1600
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ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT

JOYN FERGERSON Orderi; G0204761 O
TRIDENT ENVIRONMENTAL Praject! E-105
1.0 BOX 7624 Project Name:  DEFS: Eldridge
MIDLAND, TX 79708 Locatioti DEKS: Fidridge
Lab i 0204761-03
sampie ID: MW-20
Cations Dilatlon Date Date
PRrameter Resul nits  Factor Rk Methed  Crepared Analvacd Amnalys
Sodium 0.8 mg/L \ n.10 0] 1072072002 10720402 SM
Test Parameters Dilution Dot Dnte
Parnmeter . Begult Units  Factgr Rl Method  Propared, Apalyzed Analvst
Bariwm 0374 mg/L 1 0.001 3005/60108 107142002 1152 sM
Bariwm. Dissolved 0.135 mp/L 1 0.001 60108 /152002 100302 SM
Tron 4,54 mg/l. 1 0.002 005/GDIOY 1071472002 10N5/02 ™
Iron, Disgolyed o170 ma/L 1 0.002 GOt0B /152002 10/15/02 sM
Manganese 0.035 mg/l 1 Ri)| 300560108 10/(42002  10/15/02 5™
Manganese, Dissolved - 0.023 mg/L 1 0,00 GoLop 10/14/2002  10/15/02 &M
Lab KD: 020476104
Sumple ID: MW-15
Cations Dilution Dats Date
Paramgter egult Units,  Factor RL Method  Ppepared _Analyzed Analyst
Calcium 60,3 myL to 0.10 &01GR 102072002 101202 M
Magnesium 8.55 mp/l. 1 0.004 60188 107202002 10120/62 sM
Potassium 4,05 mp/L 1 0.0%0 6010B 1072072002 10.20/02 ™ (.
Sodium .6 mg/l 10 0.10 60108 10/202002 10720402 M
Test Parameters Dilution Dato Date
Parameler Result Unis  Fagtor RL Method,  Prepared  Anaiyzed  Ansbyst
Barlum 0.008 me/L 1 0.001 3J003/6010B 101472002 10715202 M
Barium, Dizgolved 0.093 mg/L ! 0.00 6010B 10182002 10715002 5M
lton 113 mg/l, 1 0.002 3005/60108  10/14/2002 10715093 SM
Iron, Dissolved 054 mg/L 1 0.002 &010B 10/15/2002 10502 SMm
Manganese 0.027 me/L 1 Lot 3005/6010B  10M472002  1O715/02 M
Manganesc, Dissalved 0015 g/l 1 .00t 60108 102152002 10015402 M
Lab ID: 0204761-05
Sample 1Dt MW.2)
Cations Pilution Date Dste
Parnmetey Resvlt Hults  Factor RL Method,  Prepared  Analyzed Analyst
Caleiu 64.0 mg/l. 10 0.10 60308 10202002 1072002 8M
Magnesium 933 ma/k ! 0,001 60103 10/20/2002  10/20/02 SM
Potassium 2% mg/L ! 0.050 60108 172002002 §0/20002 L}
Sodium 0.0 my/L 10 0 60108 107202002 1020002 SM
N/AmNot Appllesble  R1. » Reporting Limid Page20f4

ENVIRONMENTAL LAB OF TEXAS I, LTD,

12600 West 120 Bast, Odessa, TX 79768 Ph: 918.563-1800
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ENVIRONMENTAL LAB OF TEXAS

ANALYTICAL REPORT

JOHN FERGERSON N Order#: G0204761
TRIDENT ENVIRONMENTAL Project: F-105
.0 BROX 7624 Project Name:  DEFS: Eldvidge
MIDLAND, TX 79708 Loration; DEFS: Eldridge
Lab D: 020476105
Samgie W MWw.21
Test Paramelers Dilution Date Date
_Farameter Result Units  Factor RL  Method  Prepared Analyzed Amniyst
Barium 1.25 mgA. i 0,001 3005/60108  10/14/2002  10/15/02 M
Barium,Dissolved 0.161 me/L 1 0.001 40108 1071512002 10713102 SM
{ron 226 mg/L i0 0020 3005/6050B  LO/14/2002 1015702 SM
Iron, Dissolved 0.045 g/l 1 0.002 60108 101572002 113702 M
Manganese 0.758 mg/L ! Kei] 3005640808 (071472002 10/15/02 SM
Manganese, Dimolved 037 tgrl t 0,001 60108 1071572002 1001 5/02 M
LabIn; 0204761-06
Samglc TD: MW-22
Cutions Ditution Dato Dato
JParameter Regult DUnits  Facter RL Method  Preparcd.  Angjveed Analyst
Calejum A7 mg/L 10 .10 60108 10202003 10/20/02 M
Magnesium 9.82 mpil, ! 0.0m 60301 102202002 10720002 M
Potpssium 525 mg/L i 0.n50 G0I0R 102002002 [n/70/02 M
Sndium 54.3 mg/L 10 0.10 60108 10/20/2002 1020102 M
Test Parameters Dilution Date Date
Parameter Result JUnity  Factor RL Method  Prepared _Analyzed Analyst
Barlum 8.8 mg/L 1 0,001 3003/60108  10/1472002  10N15M02 M
Bartum,Dissolved 0.256 mg/L 1 0.001 60108 10A152002 1071502 M
Iron 40.0 mg/l, 10 0.020 3005/60100 1071473000 10/15/02 SM
Iron, Dissolved 0.022 my/L 1 0.002 0108 10/152002  10/15/02 S
Manganese M3 g/l 1 0.010 3005/60108  10/i4/2002  10/15/02 M
Manganese, Dissolved 0.080 mgfi. ' 0.001 60108 16/152002  10n302 SM
Lab ID; 020476107
Sanmple ID: MW.17
Cations Ditutian Date  Daw
Parametor Resuit Units  Fagtor R, Mgthod ~ Propared Anniveed Analyst
Calcivm 313 mefl. 10 0.10 60108 10202002 10/20402 M
Magnesivm 14.4 mg/L 10 0.010 60108 10/20/2002  10/20/02 M
Potassium 742 mg/L i 0.050 GH10R 102002002 1072002 M
Sodium 55.4 mg/L 10 0.10 6010B 102072002 10/20/02 M
Test Parameters Dilutlon Date Date
Parameter Resuit Units.  Facter RI, Method ~ Prepared  Analyzed Analyst
Rarium 1.83 mg/l. ] 0.001 J005/6010B 1041442002 10715702 M
Barium,Dissoived 0272 mglL 1 0.006t 6010B HOMLS2002  10/15m2 ™
Tron 9 mp/L 10 0.020 3005/60105  10/14/2002  1W15A02 SM
NfA = Not Applicrblc RL = Reporting Limit Tuged of 4

ENVIRONMENTAL LAB OF TEXAS 1, L.TD.

12600 West I-20 Enst, Odessa, TX 79765 Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT
JOHN FERGERSON Oruerh: G204761
TRIDENT ENVIRONMENTAL Project: =105
P.0 ROX 7624 Project Name;  DEFS: Eldridge
MIDLAND, TX 79708 Lacation: DEFS: Eldridge
Lab ID: 020476107
Samplc 10! MW-17
Test Parameters Dilution Date Date
rameter Repult Mnigg,  Facter  RL Mothod,  Prepaved  Annlyzed Analyst
tron, Dissotved 0.035 mg/L 1 0.002 60IUB 10152002 101502 SM
Manganesas 310 Mg/, 1 00t 00560108 10/14/2002  10/15/02 M
Manganesc, Dissolved 0.421 gl I 0.001 60198 trtszo02 1015402 M
Lab IR: 0204761-y8
Sample 1: MW-14
Catinns Dilution Date Doty
Earameter Resui¢ Units,  Fagtor RL Method,  Prepared  Aualyzed Analyst
Calcium 49,1 gL 10 0.10 5008 10/2072002  1V20002 M
Magnesium 14.2 mp/L 10 0,010 5010% 10202002 10720/02 M
Potassium 7.89 mg/L 1 0.050 60108 10/2072002 1020402 sM
Sodium 56.4 mg/l, 10 0.10 40108 10/20/2002 1072002 SM
Test Parameters Dilution Date Date
Pargmeter Result Muoits  Factar RL Method ~ Prepared  Aoplyzed Analyst
Barlum G.608 mg/l 1 o001 J00S/60106B  T0A42002  §0/1502 M
Barium,Dissolved 0165 mgll 1 0.001 601aR 1001572002 1/15/02 M
iron 16.2 fg/L 10 0.020 3005/608008  10714/2002 10/15/02 SM
{ron, Dissolved 0.156 mg/L. { 0,002 60108 tO/15/2002  10/15602 Sm
Manganese 0.160 mg/L t am 3005/60108 10142002 10115/02 M
Manganese, Dissolved 0,068 mg/L t 0.001 G010D 1071572002 1071502 M
Approvag: n k_‘j_."‘g..\)_.‘!l‘ 1902
Raland K. Tuttle, Lab Director, QA Officer Date
Celey D. Keens, Org. Tegh, Director
Jeannc MeMurrsy, Inotg. Tech, Dircctor
Sandira Bicaugbe, Lab Tegh,
Sara Molina, Lab Tech.
N/A = Not Applicate  RL = Reporting Limit Fage 4 of 4

ENVIRONMENTAL LAR OF TEXAS I, LTD.

12640 West 120 Enst, Odessa, TX 79765 'h: 915-5G3-1800
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ANALYTICAL REPORT
JOYIN FERGERSON Drders: GH104761
TRIDENT ENVIRONMENTAL Projeet: F.105
P.0 BOX 7624 Projest Name:  DEFS: Ridridge
MIDLAND, TX 79708 Laocatign: DEFS: Eldridge
Lab 10; £204761-01
Sample ID: MW-1%
Anions Dilation Date
_Parameter Resylt Unite  Fastor RL Mgthed,  Analyzed  Analyst
Dicarbonate Alkatinity 2 mg/L ] 2.00 30t 10412402 iR
Carbonatc Alkalinity <0.10 mg/L 1 0.10 310.1 /12702 3
Chloride 62.0 mg/L. I 500 9253 10114/02 SB
Hydroxide Alkalinity <0.10 mg/L 1 0.10 KA 10/12/02 iB
SULFATE, 3754 553 mal 1 0.5 1754 10/15/02 SR
Test Parameters Dilution Date
Larnmeter Reault Unpits  Faglor RL Mgthod . Analyzed  Analyst
Fluoride .19 mak i 0.02 340.1 10715162 88
Nitrogen, Nitrate 1.8 mg/l | 0.5 3533 /12702 B
Total Digzolved Solids (TDS) 4R mg/L L 5.0 160.1 1014707 TAL
Lab XD 020476102
Sample [D: MW-13
Anions Dilution Date
JPerameter Result Units Fatter RL Method Analyzed  Analyst .
Bicarbonate Allalinity 318 mp/L i 200 3101 10/12/02 5B
Carbonate Alkalinity <010 mg/l. H 0.10 310, 101202 sB
Chloride 62,0 mg/L I 500 9253 1014702 sh
Hydroxide Alkalinity <0.10 g/l 1 0.10 30l 10712202 S8
SULFATE, 3754 85 mgfl 1 0.5 375.4 10/15/02 sh
Test Parameters Pilution Date
Pavameter Result Units Facter RL Maethod Analyxed  Analyst
Fluoride 094 mg/L ] 0.02 3401 10/15/02 SB
Nitragen, Nitrata L3 mg/t. 1 0.5 3533 10/12/02 5B
Total Tisso}ved Solids (TDS) 529 my/L 1 50 160.1 10/14432 TAL
Lsb 1D 1204761-03
Sample 1D: MMW-20
Anions Difution Date
Prramefzr Resylt Unitp Bactor RL Mothod Anajvzed  Anabyst
Ricarbonate Alkslinity 166 mglL )] 2.00 310.1 1012402 sB
Carbonate Alkalinity 0,10 mg/L. ] 0.10 310, 1012402 5B
Chloride 106 mg/L 1 5.00 9153 10714402 53
Hydraxide Atkalinfty 0,10 mg/l t q.10 361 10/12/02 5B
SULFATE, 3754 67.8 mp/l ] 0.5 3754 /15002 SB
R, = Reporting Limit Page 1 of 4

N/A = Nat Applicabie

ENVIRONMENTAL 1.AB OF TEXAS 1, LTD.

12600 West I-20 East, Odessa, TX 79765 Ph: 915-563-1800
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ANALYTICAL REPORT
JOHN FERGERSON Orders: G0204761 .
TRIDENT ENVIRONMENTAL Praject; 108
P.O BOX. 7624 Preject Name:  DEFS: Eldridge
MIDLAND, TX 79708 Losation: UEFS: Eldridge
Lab ID; 020476103
Sample 10: MW-20
Test Parameters Dilution Date
Pargmeter Resylt  Units  Factor RL  Msthed  Analywed Ansivst
Fluoride ' mg/L, { 0.02 340.t 10/15/02 5B
Nitrogen, Nitrate 42 mg/L. 1 03 3533 10/12/02 3B
Total Dissoived Solids (TDS) 608 mgd, ! 50 10,1 W0/14102 TAL
Lab 1D: 020476104
Saraple D3 MW-15
Anions Dilution Date
—Parameter Resnit Units,  Factor RL Method Aaslyzed  Analyst
Bicarbonate Alkallnity . 164 mgh, 1 2.00 nat 1012/02 S8
Carbonate Alialinisy <10 mgl t Q.30 30 10712/0% sg
Chlotide 425 mg/L 1 5.00 9253 10/ 14002 sB
Hydroxide Atkalinity <010 mg/L 1 0.19 LR (202 B
SULFATE, 375.4 510 mgfl. 1 0.5 754 10/15/02 sB
Test Parameters Dilution Date
Parameter Resuit Units Factor RL Mathod ~ Analyzed  Angplyst
Fluoride 125 mgh, 1 0.02 3401 11502 5B .
Nitrogen, Nitrate 38 mwL 1 0.5 5.3 10/12402 5B
Total Dissolved Solids (TDS) 357 me/L 1 50 160.1 1071402 TAL
Lab I 0204761-05
Samiple ID: MW-21
Anions Dilution Date
Parameter Result Uttits Factot RL Methad  Anelyzed  Aaalvet
Ricarbonate Alkelinity 195 ma/L 1 200 30 162102 58
Carbonata Alkalinity 0.0 mg/l. | 0.10 3108 10/12/02 SR
Chloride 399 mg/L 1 500 9253 10/14/02 58
Hydroxide Alkalinity <0.10 mg/l. 1 0.10 3101 1012402 SR
SULFATY, 3734 511 mg/l 1 0.5 3754 10/15/02 L1;]
Test Parameters Pilution Date
Pargmater Result flits Factor RL Methad Aunalveed  Apalyst
Fluorid:’: 13 mg/L l 1X17) 340.1 10/15/02 SB
Nitrogen, Nitrate 21 my/L ! 0.5 3533 10412402 so
Total Dissolved Solids (TDIS) 385 mg/L i 50 160.1 10114102 TAL
RL = Reporting Limit N/A = Not Applicahle Prge 2 vf 4

ENVIRONMENTAL LAB OF TEXAS }, LTD. 12600 West 1-20 East, Odessa, TX 79765  Ph: 915-563-1500
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ANALYTICAL REPORT
JOUN FERGFRSON Orders: GO204761
TRIDENT ENVIRONMENTAL Peaject: F-105
P.O ROX 7624 Broject Name:  DEFS: Eldridge
MIDLAND, TX 79708 Location: DEFS: Eidridge
Lab 1 020476145
Sample 10: MW.22
Anions Dilution Date
Parameter Result JUnits  Factor  RL Mothod  Analyzed  Analyst
Ricarhatiate Alkalinity X mefl l 200 K1Y 10112/02 5B
Carbonate Alkalinity <0.10 mg/L 1 .10 et 10712402 SB
Chlortde 487 my/L. 1 $.00 0253 1014702 sB
Hydroxide Alkalinity 20,10 mal ] 0.10 o1 10/42/02 SB
SULPATE, 3754 A6 mg/L. 1 0.5 3754 10/15702 sB
Test Parameters Dilution Date
Paramgtet Reult Units,  Fagtor RL Method  Analyeed  Analyst
Fluoride 1.12 me/L 1 0.2 340.1 16/15/02 Sk
Nitrogen, Nitrate. 14 mg/L 1 05 353.3 10/12/02 5B
Total Dissolved Solids (TD) 420 mg/L ) 50 J60.1 /14702 TAL
Lab 1D: 0204761-07
Snmple M- Mw-L7?
Anions Dilution Date
~Larameter Regoit Xpnits  Facter  RL Method  Anglyzed  Analyst
Bicarbonate Alkalinity 195 me/l. 1 2,00 310 1012402 58
Carbonnte Alkalinity <030 m/l. 1 0.10 30 10/12/02 SB
Chloride 46,5 mg/l. 1 500 9253 10/14/02 SB
Hydrexide Alkalinity <010 mg 1 0.10 310.1 10/12/02 L]
SULFATE, 375.4 66,1 mglL 1 0.5 375.4 10715402 bo)c
Test Parameters Dilution Dato
aranjeter Regutt Units Factor RL Mothod Annlyzed  Annlvast
Fluoride 194 mg/l. 1 0.02 401 1011502 5B
Nitrogen, Nitrate 20 mel. 1 0.5 3533 10112/02 SB
Total Dissalved Solids (1'D5) 405 mefl, 1 5.0 160.1 10514/02 TAL
Lab 1D 020476108
Saraple 1D MW-16
Anions Tilution Date
Parameter Reywig Units Factor RL Methad Annlvzed  Anglyst
Bicarbonute Alkalinity 190 mE/L 1 2.00 3101 1071240% 8B -
Carbonate Alkalinity <010 me/l, 1 0.10 301 10/12402 SE
Chioride S5.4 ma/t. i 5.00 9253 1071402 58
Hydroxide Alkalinity <0,10 mg/L 1 0.10 3101 10712402 §B
SULFATE, 375.4 7 mg/L ! 05 3784 10735702 sB
RL = Regorting Limlt  N/a = Not Appllcable Page 3 of 4

ENVIRONMENTAL LAB QF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765 Ph: 915.563-1800
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ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT

JOHN FERGERSON Qrdetd: (0204761

TRIDENT ENVIRONMEINTAL Profect: F108

B.O BOX 7624 Praject Name:  DRFS: Pldeidgs

MIDLAND, TX 79708 Location: DEFS: Eldridge

Lan ID; 0204761-08

Sample ID; MW-16

Test Parameters Nilution Pate

Parameter eon Units Factor R, Mothod Analyzed  Analyst
Fluoride 1.53 g/ ] 0.02 340.1 10/15/02 8D
Niteogen, Nitrate 2.3 m/L 1 0.5 3533 10412707 SR
Total Dissolved Solids (7DS) 436 me/L { KRN 160.1 10115102 TAL

Approval: E_Oiﬁmd_h A} 19-23:92
Raland K. Tuttle, Lab Direstar, QA-Dfficer Dnte

Celey D Keene, Otg. Teeh, Director

Jeunne MeMurrey, Inarg. ‘Yech, Diractor

Sandra Bieougbe, Lab Tech.

Sarg Mallng, Lab Tedt.

RL - Repocting Limit  N/A = Not Applicable Page 4 of4
BENVIRONMENTAL LAB OF TEXAS I, LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800
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. ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT
8015M Orderfh; GI204761
i o —— - , )
Snmple Spike QC Test Pet (%) RFD
BLANK WATER LAR-ID # Ct:me';‘tr. Concentr, Resni Recovery '
TGTAL, Ce-Ga5 AL 000344703 __ .80 .
MS Sample Splke QC Test Pot (%) rehD
WATER LAB-ID # Concentr. Cougentr, Result Reeovery
TOTAL, C6-Cas-mu/L 0204761-01 0 95.2 J_s.s B.8% N
I Sample Spike QC Test Pet (%) RPD
MSD WATER LABID # Coneentr. Concentr. Result Recavery
“ . . ———t  — ——— — > "-_;—lr__._——_..u—i
TOTAL, C6-C35-mp/l 20476101 | 0 95.2 79 '__ 1. __EJE L _1:;?/7 .
' ’ T Samnple spike QC Teat Pet (%) 2eD
SRM WATER LARD 3 Concentr. Concentr, | Result Recovery
TOTAL, C6-CIS-mg’L. 0003447.05 ' 100 p oo TR
. ENVIRONMENTAL LAB OF TEXAS L, LTD. 12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800
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QUALITY CONTROL REPORT
8021B/5030 BTEX Order#: G0204761
B ‘ T Sample T Spike OCTet | FPot (%) T RED
BLANK WATER LABAD 4 Coucentr, Cancentr. Repult Recavery
Bomzencmg/L 0003450-02 <0.001
Ethylhenzenc-me/L 0003450-02 <0.001 '
Toluene-mg/L — 0003450-02 A S /TR E _-]
[prn-Xylene-mg/L 000345002 T =000 ’
o-XylEno-me/l o0003450-02 B YT
e | Bomphe spike | QCTest Pet (%) RFD
MS WATER LAB-ID # Coneentr, Concentr, Result Recovery
Benzenc-ma/L 0204761-10 T B D.097 % |
Etlylhenzene-mgfL 0204761-10 0 0.l 0.109 T00%
Toluene-mp/l. pa0aT6i0 1 0 B ,l 0.30) 101.% =
pim-Xylenc-mehh 0204761-10 [ 02 [ 0.210 105.%
o= Xylene-mg/l 0204761-10 4 01 ' 0.101 .S
A Sample Spike j QC Test Pt (°R) ' m'o‘ ]
MSD WATER LARID # Concentr, Congentr. ' Reyult Recovery
Benvenc-mg/L. ‘ 020476110 0 01 [ 0.092 92.% 5.3%
Edtry{hanzone-mg/L. 0204761-10 0 0.1 B 0.094 94.% 5.0%
Tolnensomg/L 1T o20a761-10 | ¢ (8 i 0.093 5% 6% |
phm~Xylcrosmg/L 020476110 D 02 0.198 95 35%
o-Xylene-mgiL 0204761-10 0 I [f] 0.093 05.% 6.1%
SL—RM .__~ - Sxmple Spike ] OC Test Pet(%) | RED |
WATCR LABID# Conccatr, Conceutr, l Result Recovery
Resaene-me/l. 0003450-05 | 01 1 009 %4 %
Emhylherzenc-mg/. 0003450-05 T 0. 0.09 P65
Touene-mgL | 000345005 0.1 0058 o '
f;’m~thcne-mgm I 000345005 0.2 0.302 101.%
. -Xylenc-mg{!.. 0003450-05 o 0.1 0,097 97.% ]

ENVIRONMENTAL L.AB OF TEXAS I, LTD.

12600 West I=20 East, Odesya, TX 79765 Ph: 913.563-1800
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. QUALITY CONTROL REPORT
Anions Orders: G0204761
BT AN “sample Splke oC Tem Fet (%) RED
BLANK WATER LABID & Coneeatr. Concentr, Result Recovery
Bicarhanate Afkntinity-mg/L 000343201 | <2.00 '
[Cartionate Alkalinity-mp/L. 0003430-01 <0.10
Chloflde-mglL T o0ads01 | T <e | WL‘ T
Hydroxidc Alkalinity-myL 0003434-01 S )
SULFATE, 375.4-mg/t. 000344301 20,50 i )
""" = ; ) Sample Spike QC Test Pec(%) RED
DUPLICATE LAB-ID # Concentr. Coneentr. Result Hecovery
Icarbavatc Alkalinity-mg/L 12047600} 168 ' 169 0.6%
Carbotiat Alkaliity-mg/L. 0204760-01 0 I ~0.10 0%
Fiydroxide Alkalimity-mglL 0eeTeeor | 0 __1 <010 ' 0%
SULFATE, 375 Aanp/L T 3204760401 124 T 126 1.6%
' - Sample Spike | QCTent Pet (%) RID
MS WATER LAB-WD # Concenty, Concentr. { Rexule Recavery
Chiorde-mg/L _ 020476003 109 750 T 354 09,30, |
AL [ sampte | Spike | €3C Test Pet (%) RPD
MSD WATER LAD.ID # Concentr, Concentr, Result Recovery
Chiotlde-mp/L 0204760-01 106 250 B 150 97.6% 1.1%
CRAL T : Sample - Spike ! QC Text Pet (%} T Rrp
SRM WATER LAR-ID 4 Coocentr, Concentr. | Reswlt | Recovery
. [Ricarbonate Alkalinity Mg/l 000343204 0.05 0.0456 99.2%
Carbonate Alkatintty-mo/t, 0003430-04 0.05 0.0405 99.2%
Chicridc-mg/L i 0003436-04 - 5000 4960 992%
Hydroxide Alkalinity-mg/L D003434-04 0.05 0.0496 | W%
SULFATE, 373.4-mg/L 0003443-04 50 §11 _L 102.2% (

ENVIRONMENTAL LAB OF TEXAS I, LYD.

12600 West £-20 East, Odessa, TX 79765 Ph: 915-963-1300
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QUALITY CONTROL REPORT
Cations Orderti: G020476%

_ Rumple Splke QC Teat Pt (% “rep
BLANK WATER, LAB-ID Cotieetitr, Concentr, ‘ Resgult Reuwe:y
T j— 000349402 ] <0.010 —
mﬂcsi'»wmwl« 0003494-02 [ <001
Potassmma/l, 0003494202 T 0,050 ]
Sodium-mg/i. 0003494-02 <OF10
] Sample Splke QC Tert Pot (%) RD
DUPLICATE TER LAB-ID # Conrcentr, Crueentr, ! Regult Recovery ]
Crictumemg/l, 0204761-01 | 3.7 i 393 1%
Magnesium-mg/L “f 0204763-01 14.6 : 14,5 07%
Potassiva-ng/L T 020476101 6.34 l_ .13 42% _‘
Sodibm-mgL 0204761-01 2 "’l G t,é%__:"
SRM Samnle Spke | QCText It (%) RPD

WATER LAB-ID # Concentr. Cungentr, Resolt Recoviry

Calcium-tag/L. 0003494-05 2 r 1.90 95.%
Magnosium-mpll 0003494-05 ? 17 108.5%
[Porasshunt-fig/L 0003494-05 2 181 90.5% J
Sodiusm-mg/1. 0003494-05 2 198 89.% _

ENVIRONMENTAL LAB OF TEXAS 1, LYD.

12600 Weat 120 Eaet, Odessa, TX 79765  Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT

Test Parameters Order#: G0204761

BLANK e | weme | it | ol | [ w0
Barium-mg/L. 000346101 <0001
[Bariom, Dissolved-mal, 0003457-01 =0,001
Fluoride-mg/1, | 9003445_01 ' | <m T
[ron-mg/L 0003461-01 T <am
lran, Dissolved-mg/L 0043457-01 i <0,002
Mangancse-mg/L. 0003461-01 <001
Mnaganase, Dlssolved i/l 0003457-01 <0.001 T
Nim;;eﬂ.NiHic':mg/L 0003‘\426--01 I Y
Total Dissolved Solids (TDS)-mg/l, 00034300} L_ €50
Tota) Dissolved Solids (TDSmg/L 0003454-01 | <50

f «
CONTROL WATER LAB-ID # Cf)lnlzlel;::r. C:l:::‘::tr. I' Qlfn:l‘;:t l}(.ec;lfxly ReD
Bamium Dissolved-mprC 000345702 "2 0,235 117.5%
iron, Dissolved-mg/L 0003457.02 0.3 G198 W%
Mangancec, Dissoived-mg/L, 000345702 . 0.2 ! 0216 108.% O
CONTROLDUE, ™ “uwws | oo, | oo | o | 1o | o
Bafum, Dissolved-mg/t, 000345703 02 } 0232 6% | 1%
Iron, Dissolved-mg/L 0003457-03 0.2 l 0201 100.5% 1,5% ]
Mangencse, Dissolved-mg/L 0003457-03 02 L 07.% 0.5% _I
DUPLICATE wems | Gt | o | e | e [ ]
Fluoride-mp/L, 0204761-01 119 T 130 B.8%
Nitrogen, Nitrato-mg/L 0204761-01 1.4 19 % 4%
Total Dissolved Sofids (T0S)-mg/L 0204750-01 405 603 0.3%
Total Dissolved Solide (1108 )-mg/L 0204761-08 426 27 . 0.2%
MS WATER LR ¢ Conerne Cotcente. iy 1:::‘::’.:, Rep
Baciuni-mg/L 0204761-04 0.098 0.2 0278 ° 90.%
Tron-mp/i. 0204761-04 113 02 132 05.% !
[Manganero-ma/. 020476104 0027 0.2 oz 190.5%
MSD WATER LAB-ID # Contoni Comene, Tt I:,::«:s,::l)'y RrD
Rarium-mg/L 0204761-02 0.098 0.2 0281 51.5% L%
Tronsmg/l. 0204761-04 1.13 02 132 95.9% 0%
Maoganese-mg/L, 0204761-04 0.027 0.2 0226 99.5% 0.9%
S&M x| WABID | gamee [ e ] GCTet | pa0n ] e
Busimerrog/L 0003461-04 1 T 107%
Erateny ey 0003457-04 f 107 107.%
m:de-mg/l. 0003442-04 | ! 0.91 91.%

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 Fast, Odessa, TX 79765 Fh; 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT
Test Parameters Order#: G020476)

o T Sample Spike QC Test et " RRY
SRM WATER LAB.ID # Cnneen:r. Cuoncentr. Result R:tl:?::?'y RPD
Ironamg/L 0003461 -04 1 1.04 104,92
1o, Dissolvcd-mp/L 0003457-04 1 104 104.%
Mangancsc-mg/L 0003461-04 1 .62 102%
Manganese, Dissolvad-mg/L, 000345704 1 1.02 102.%
Nitragen, Nitrate-mg/L. 0003426-04 2 | 100 T os T

ENVIRONMENTAL LAB OF TEXAS 1, LTD,

12600 West 120 East, Odessy, TX 79765  Fh: 915-563-1800
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CASE NARRATIVE

ENVIRONMENTAL LAB OF TEXAS

TRIDENT ENVIRONMENTAL

P.O BOX 7624
MIDLAND, TX 79708

The follawing samples were received as indicated below and on (he attached Chain of Custody record. All analyscs were

Order#:

Project:

G0204761
DEFS: Eldridge

performed within the holding time and with acceptable quality control results unless otherwise noted,

Surrogate recoveries are niside control imits due to matrix interference.

" "SAMPLE 1D LABID | MATRIX | Date Collected | Date Received
MW-19" 0204761-01 |[WATER 10/11/2002 10/11/2002
MW- 18 0204761-02 |WATER " {0/11/2002 10/11/2002
MW-20 0204761-03 |WATER 10/11/2002 | T10/11/2602
MW-15 0204761-04  |WATER 10/11/2002 10/11/2002
MW-21 0204761-05 |WATER 10/11/2002 10/1172002 |
MW-22 0204761-06 |WATER 1071172002 10/11/2002
MW-17 0204761.07 [WATER 10/11/2002 10/11/2002
MW-16 0204761-08 |WATER 10/11/2002 | 10/11/2002
Duplicate A 020476109 |WATER 1071172002 | 10/1172002
tip Blank 0204761-10 |WATER 1071172002 | 10711/2002

T'he onclored results ot analyses are representative of the sarvples os received by the laboratory, Environmental Lab of Texas

makes no represcntations or certifications as 1o the methods of sample collzction, semple identification, or transportation
handling procedures used prior to our receipt of samples. To the best of my knowledge, (e nformation contained in this

Teport ix accurate atd complete.

Approved By: @0&. O LY 7""(;"’“-’0&

Dae;  |O-25-D4

Environmental Lab of Texns ), Ltd.

H
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ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT

p.6

JOHN FERGERSON Orderdl: 0204761
TRIDENT ENVIRONMENTAL ¥rofect: F-105
P.0O BOX 7624 Project Name:  DEFS: Eldridge
MIDLAND, TX 79708 Location: DERS: Eldvidge
Lab D 020476101
Sample ID: MWw_19
80150
Method Date Date Sample Plation
Blank Prepared Analyzed Amount Factor Anulyst Mrthnd
1W16/02 1 1 CK Msm
Parameter Result RL
mg/l.
GRQ. CG-C12 <3,00 3.00
DRO, >C12-C35 1 <00 1T a0
’_I_‘QTAL, C6-Cas8 <3.00 3.00
r Surragates % Recovered | QC Limlts (%)
1-Chloroactane 101% 70 130
1-Ghigrooctadacans . 101% 70 130
80218/5030 BTEX
Method Dale ‘Date Sample Dilution
Blank Prepared Analyzed Amtant Fastor Amalyst  Methed
003430-02 1v1sMm2 1 1 CK 30218
1n17
: . Result W
Parameter oy RL
!R::n_zc.r'lq o 0.003 | 0.001
Eihylosnzene < <0001 0001
Toluene 0001 0.001
p/m-Xylene <0.001 0,001
io-Xylene L «<0.001 .01
Surrogates % Retovered | QC Limits (%)
aaa-Teluane 02% B0 120
Bromofivorcbenzene 89% BD 120
DL = Dituted ont WA = Not Applieable RL = Repnrting Limit Page Lof 10

ENVIRONMENTAL LAR OF TEXAS 1, LTD. 12600 West 120 East, Qdosys, TX 79765 Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT

Orderi:

JOHN FERGERSON G204761
TRIDENT ENVIRONMENTAL, Project: F-103
PO ROX 7624 Project Name:  DEFRS: Eldridge
MIDLAND, TX. 74708 Lacation: DEFS: Eldvidge
Lab 1D Q20476102
Samyde ID: MW-18
3015M
Medliod Date Date Sample Dilntion
Bk Crepared Analvzed Amount Iastor  Anatyst  Methed
016072 [N i CR sotsm
Farameter Result RL
mg/L
GRO, C6-C12 <3.00 3.00
RO, ~C12-C35 «3.00 3.00
TOTAL, C6-C35 N | 1,00 3.00 .
Surrogntes % Recovered - | QC Limits (%)
1-Chioraoctane 108% 70 130
1-Chlorooctadacane 108% 70 130
8021B/5030 BTEX
Mcthod Date Date Sample Dilution
Hignn Prepared Anplyzed Amount Faetor nalyat Method
0003430-02 101502 1 i CK 80218
1937
Rt
: RI.
Parameter oy .
Benzene 0.008 0.001
(Ethylbonzenc 0.001 - 001
I'oluens o 0.005 0.001
p/meXylene 0.002 0.001
0-Xylene <0.001 0.a01
" Surrogates % Recovered | QG Limits (%)
sag-Towene | 108% B | 120
Bromoflucrobenzens B3% 80 [ 120

Page 2 oF 10

DL = Diluted out N/A " Not Applieable RL = Reporting Limlt
ENVIRONMENTAL LAB OF TEXAS I, 1LTD. 12600 West 1-20 East, Odessa, TX 79765  Ph; 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS

ANALYTICAL REPORT

JOHN FERGERSGN Orderf G476
TRIDENT ENVIRONMENTAL Project; F-103
P.O BOX 7624 Profect Nnme:  LYEFS: Eldridge
MIDLAND, TX. 79708 Locatian: DEFS: Eldridge
1ab ID: 0204761-03
Samplc 1D: MW.20
80 5M
Method Date Dute Sample Ditation
Blank Ercpared Anglyzed Amaunt Enctor Anaivst
10/16/02 1 i CK
e -~ _-
P, t Pl RL
arameter gl
GRO, C6-C12 <3.00 3,00
DRO, >C12-C35 <3.00 _ o0
10TAL, C6-C35 300 ' 3.00
Surropates % Recovered [ QC Limits (%)]
1-Chiorgactane 929‘6 _j‘l_!__ 130
1-Chlorovcladecane #1% 70| 130
8021B/5030 BTEX
Metliod Date Datc Sample Dilution
Digok Prepared Analyzed Amount Fuctor Anglyst
0003450-02 11402 1 1 CK
19:%7
Result RL
Parameter mell.
Renzene <0001 0.001
E@pymenme ' <0.00) 0.001
Toluene (.00% 6001
pm-Xylenc <0.001 0.001
oXylene <0.001 0001
[ Sutrogates % Recovered | QC Limits (%)
_gg»Toluene 84% 80 120
Bramofiuorobenzene 92% 80 | 120

DL = Difuted ot N/A = Not Applicable RL = Reporting Limit

Method.

ROTAM

Metod
b{174]

Page 3 of 10

ENVIRONMENTAL LADR OF TEXAS 1, LTD.

12600 West I-20 East, Odessn, TX 79765 Th: 915-563-1800
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ANALYTICAL REPORT
JOUN FERGERSON Orders: C0204761
TRIDENT ENVIRONMENTA), Praject: F-105
PO BOX 1624 Project Naric:  DEFS: Eldrioge
MIDLAND, TX 79708 Location: DEFS; Eldridge
Lab (o 0204761-03
Sample 1D: MYY-20
Test Parameters Dilution Date
Parameter Result Xnits  Facter RL Method ~ Anafyzed  Analyst
Fluoride 12 ma/L 1 002 340.1 10/15/02 SB
Nitrogen, Niwate 42 mp/l 1 0.5 3513 101202 3B
Total Dissolved Solids (TDE) §08 mgil 1 Xl 160.1 10/14/02 TAL
Lab It 020476104
Somple 10 MW-i§
Anions Dilution Date
—Parameter Resnlt Units  Faclor Rk Mothod  Anwiyzed  Anulygt
Bitarbonate Alkalinity 164 mg/L | 2.00 3101 10/12/02 5P
Carbanate Alkalinity <0.10 mg/L 1 .10 301 10112002 B
Chlaride 425 mg/L 1 5.00 9153 1014402 sB
Hydroxide Allatinity 0,10 my/L 1 0.10 310.1 10712/02 sB
SULFATE, 3754 510 mg/L 1 8.5 3754 10/15/02 3]
Test Paramelers Dilution Date
_Parameter Result Units Fagtor RL Method Analyzed  Anmalyst
Fluoride 135 mg/L 1 0.02 el 101302 38
Nitrogen, Nitrate 13 o/l 1 0.5 353.3 10712002 SB
Total Dissolved Solids (TDS) 357 mg/L i 50 160.1 1014402 TAL
Lab ID: 0204761-05
Sanmpie I Mw.21
Anions Dilution Date
_Earametey Result Anits  Factor RL Method  Analyzid  Anplyst
Bicerbonate Alkelinity 195 mg/l. ) 200 KI[8] 10/12/02 sB
Carbonnie Alkalinity <0.10 mg'l 1 9.10 310.1 1012402 SB
Chioride 99 ma/L 1 5.00 9353 /14402 5B
Hydroxide Alkalinity <0.10 mg/L 1 0.10 301 10/12/02 $B
SULFATE, 3754 LIRS ma/L 1 0.5 3754 (0715702 SR
Test Paramaeters Dilution Dnte
Paramater Bogult Lunits  Factoe RL Method  Analvred  Apalvit
Vlusride 131 mg/ll [ 0.02 3401 1/15/02 B
Nitrogen, Nitrate 22 mg/l 1 0.5 3533 10/12/02 58
Total Dissolved Sollds (TDS) 388 mg/L i 50 160.1 10/14/02 TAL
Page 2 of 4

RL = Rspnrting Limit

N/A — Mot Applicable

ENVIRONMENTAL ILAR OF TEXAS 1, LTD.

12600 West 1-20 Ensi, Odessa, 'TX 79765 Ph: 915-563-1500
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p.22
. ANALYTICAL REPORT
JORN FERGERSON Orderti: GO0204761
TRIDENT EMVIRONMENTAL Project: F-108
PO ROX 7624 Projeet Name:  DEFS: Eldridge
MIBLAND, TX 79708 Location: DEFS: Eldridge
Lub D 020476106
Ssmple LD; Mw.22
Anions Pilution Date
Parameter Regult Units Factor RL Method Apglyzed  Analyst
Bicarbanate Alkelinity 234 mg/l, t 2.00 310.1 10712/02 sp
Carbonate Alkalinity =0.10 mg/L 1 0.10 310t 10/12/02 SB
Chloride 48.7 mg/l. i $.00 233 1014/02 SB
Hydrmxide Alkalinity =0,10 mg/L 1 ¢.10 3104 1012402 "SR
SULFATE, 275.4 a6 mg/L 1 0.5 3754 10715102 5l
Test Parameiers Dllution Date
Parameter Result Units Factor RL Method  Analyzed  Anajyst
Fluoride Li2 mg/l 1 0.02 240.1 10/15/02 sB
Nitroges, Nitrate 14 mg/L 1 0.5 3533 10/12/02 B
Teta! Diszulved Solids (TDS) 420 g/, 1 50 160.1 10714002 TAL
Lab IN: 0204761-07
Sample ID; MW-17
Anions Difution . Date
ara r Result Units Factor RL Method Annlyzed  Anglyst
Bicathonate Alkalinity 196 mg/l. 1 200 3104 10/12/62 5B
Carbonate Alkalinity <0.10 my/L { 0.10 3 10712/02 ;m
Chloride AG.S my/L 1 5.00 9253 L0714/02 k)
Mydroxide Alkalinity <0.10 me/l. 1 0.10 311 1012402 sB
SULFATE., 3754 66,1 me/L 1 0.5 arsa 10/15/02 5D
Test Parameters Difution Date
Parameter Reguit Lnitx  Eacter RL Mothed  Analyzed  Analvgt
Fluoride 1.94 mefl. 1 0.02 340.1 10/15/02 sB
Nitrogen, Nitrate 20 ma/L 1 0.5 3533 10/12/02 5B
Tota) Dissolved Solids [TDS) 403 mg/L 1 5.0 150.1 10/14/02 TAL
Lab [D: 0204761-08
Sample 1D: MW-té
Anions Diletion Date
Pnrameotor Resule Upits Factor RL Mothod Annlyzed  Analyst
Bicarbonate Alkalinity 190 mgfl. | 200 310.1 10/12/02 sB
Carbonate Alkalinity <010 mg/L { 0.10 319.1 10102 &b
Chlaride 854 mg/l. i 5.00 9253 10/14/02 sB
Hydroxide Alkalinity _ <010 mg/l 1 010 - 301 10/12/02 sB
SULFATE, 3754 7 mg/l, ! 05 37154 10015/02 sp
RL = Hegorting Limit ~ ™N/A = Not Applicable Page 3 o4

ENVIRONMENTAL LAE OF TEXAS I, LTD. 12600 West I-20 East, Odessa, TX 79765 Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT

JOHN FERGCERSON Orderd: GO204761 .
TRIDENT ENVIRONMENTAL Project: F-10%
PO ROX 7624

Project Nawie:  DEFS: Fldridge
MIDLAND, TX 79708

Lncation: DEFS: Rldridge
Lab ID: 020476108
Sample 1D; MW.15
Test Pararmeters Dilution Date
Parameter Result Unity Faclgr RL Method Analyzed,  Analyst
Fluoride 1.53 mg/L 1 0.02 340.1 10715002 :{:3
Niteogen, Nitrate 23 mgil. 1 0.5 -3533 10712702 SB
Total Dissolved Solids (TDS) 426 mp/l | 50 169.1 10/15/02 TAL
apmeott_C ol gan b AL 102862
Ralnnd K. Tuttie, Lab Ditectar, QADMicer Date
Celey D. Keene, Org, Tech. Director
Jeunm: McMurmey, Inorg. Teeh, Director
Sandra Biexugbe, Lab Tach,
Sara Maoting, Lot Tech,
RL - Reporting Limit /A = Not Appilcablc Page 4 of 4

ENVIRONMENTAL LAR OF TEXAS I, LTD, 12600 West 1-20 Enst, Odewss, TX 79765 DI'h: 915-863-1800
@
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ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT

8021B/5030 BTEX Order#: GO204761

BLANE [ awws | e ] TR T e

Benzzocemg/L 0003450-02 ' <0.001

Ethylbenzenc-mg/l 0003450-02 ' <0001

Tolucnesmg/), T 000345002 T ep. 001 ]

pim-Xylone-mg/L 0003450-02 <0.001

o-Xylene-ng/L 0003450-02 am ]
'8,

MS I I I R A O

Benzenc-mg/l, 0204761-10 0 0 0097 9%

Etylbenzenc-mg/L 0204761-10 0 ol , 0.100 100.%

Tolighe-mpL 0204761-10 v X T 0.101 0%

|p/m-Xylenc-mg/L 020476110 ] 0.2 | 0.210 105.%

5Xylene-mg/L 0204761-10 o (] ’ .10t 101.%

MSD WATER LAR-ID # (‘.sn?n':ep::rcr. Cc?nl:'.l:e::tr. CE:;,:;“ :::éx:y R

Benzene-mg/l. 0204761-10 0 0.1 I 0.092 92.% 3%

Ethylbotzane-mg/L 020476110 0 0.1 ' 0.094 94.% 6.2%

(oluene-mg/L 0204761-10 0 6.1 B 0.095 %% %]

pht-Xylonc-me/L. 0204761-10 v 02 0.19% Te% T

o-Xylene-mg/L 0204761-10 | 0 ol 0.055 S5.% 6.1%

SRM WATER LAB-ID & cim::r Corment. ane;ruﬁt ::::2,: wo |

Benzene-mg/l. i} 000345005 0.1 _ 0.054 94.%

Ethylhenzene-g/. 0003450-035 0.1 0% 96,54

Tolvenc-mg/L 0003450-05 | 0.1 0008 99.%

p/m-Xylente-mg/L 0003450-05 02 0.202 101.%

oYy lenc-mar. 0003430-05 0.1 0.097 7%

ENVIRONMENTAL LAB OF TEXAS I, LTD. 12600 West 120 East, Odeasa, TX 79765 Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT

Test Parameters Order¥: G0204761
p— P —— o : e
SRM WATECR LAB-D # Ci:tl:u,:llter. Cmr:lr. Qlfu’ln:t’ t r{’ﬂxﬂy Rep
lrotatrg/L 0003461-04 ) 1 104 104.%
trom, Dissolved-mg/L 000345704 ’ 1 1.04 104.%
Mongancee-mg/L T 0003461404 __l 1 Loz~ 100.% T
Mangancse, Distolved-mg/l, 000545704 i 0% 102.%
Nitrogen, Nitrat-mg/L T 0005426-04 2 ] 190 CIXn

ENVIRONMENTAL LAB OF TEXAS 1, LTD, 12600 West 1-20 East, Odossa, TX 79765 £h: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
ANALYTICAL REPORT

MICHAEL STEWART Order#: ;0204826
REMEDIACON Project: None Given
P.O. BOX 302 Project Name:  None Given
EVERGREEN, CO 80437 Location: None Given
Lab ID: 0204826-03
Sample ID: Duke Irrigation Well
8021B/5030 BTEX
Method Date Date Sample Dilution
Blank Prepared Analyzed Amount Factor Analyst Method
0003583-02 10/29/02 1 10 CK 80218
18:38
Parameter Result RL
mg/L
Benzene 1.26 0.010
Ethylbenzene 0.088 0.010
‘Toluene L12 o010
p/m-Xylenc 0.220 0010
o-Xylene 0.056 0.010
Surrogates % Recovered [ QC Limits (%)
aza-Toluene 154% 80 120
[Bmmoﬂuorobenzene 96% 80 120

DL =Diluted out N/A =Not Applicable RL = Reporting Limit

Approval: E(}JLQ/Y\ ae v‘S\AzQ'\) \G-3ro2.
Raland K. Tuttle, I.ab Director, QA Officer Date

Celey D. Kcene, Org. Tech. Director

Jeanne McMurrey, Inorg. Tech. Director

Sandra Biezugbe, Lab Tech.

Sara Molina, Lab Tcch.

Page 2 0f 2

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS

QUALITY CONTROL REPORT

8021B8/5030 BTEX Order#: G0204826
B LANK LAR-ID & Sample Spike QC Test Pct (%) RPD
WATER Concentr, Councentr. Result Recovery
Benzene-mg/L 0003583-02 <0,001
Ethylbenzene-mg/L 0003583-02 <0.001
Toluene-mg/L 0003583-02 <0.001
p/m-Xylene-mg/L 0003583-02 j <0.001
0-Xylene-mg/L 0003583-02 <0.001
CONTROL WATER LAB-ID # Coneantr. Conent. oot [i,ecc‘o(v/u)'y mep
Benzene-mg/L 0003583-03 0.1 0.104 104.%
Ethylbenzene-mg/L 0003583-03 0.1 0.106 106.%
Toluene-mg/L 0003583-03 0.1 0.105 105.%
p/m-Xylene-mg/L 0003583-03 0.2 0.224 112%
0-Xylene-mg/L 0003583-03 0.1 0.107 107.%
CONTROLDUP | wams | gute | ol | Sew | aavo, | ™
Benzene-mg/L 0003583-04 0.1 0.106 106.% 1.9%
Ethylbenzene-mg/L 0003583-04 0.1 0.108 108.% 19%
Toluene-mg/L 0003583-04 0.1 0.107 107.% 1.9% |
ylene-mg/L 0003583-04 102 0.229 114.5% 2.2%
ene-mg/L 0003583-04 _ 0.1 0.110 110.% 2.8%
SRM WATER LAB-ID # Ci:ll:el:lltcr. Cos:cl::tr. (il(f::l:: ‘ !:’::J:/;':y e
Benzene-mg/L 0003583-05 0.1 0.104 104.%
Ethylbenzene-mg/L 0003583-05 0.1 0.108 108.%
Toluene-mg/L. 0003583-05 0.1 0.105 105.%
p/m-Xylene-mg/L 0003583-05 02 0.228 114.%
L(:-Xylene-mg/L 0003583-05 0.1 0.109 109.% |

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West I-20 East, Odessa, TX 79765

Ph: 915-563-1800
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ENVIRONMENTAL LAB OF TEXAS
QUALITY CONTROL REPORT
Test Parameters Ordert#: G0204826

R Sample Spike ) QC Test Pct.(%) RPD |
BLANK WATER LAB-ID # 1 Concentr. Concentr. Result Recovery
Chloride-mg/L 0003545-01 <5.00

Sample Spike QC Test Pet (%) RPD
MS WATER LAB-ID # Concentr. Concentr. Result Recovery N
Chloride-mg/L 0204832-01 213 500 709 99.2%

Sample Spike QC Test Pet (%) RPD
MSD WATER LAB-ID 4 Concentr. Conceantr. Result Recovery
Chloride-mg/L 0204832-01 213 500 717 100.8% J 1.1%

: Sample Spike QC Test Pt (%) RED

SRM WATER LAB-ID # Concentr. Concentr. Result Recovery _‘
Chloride-mg/L. | 0003545-04 s000 | 4960 i 99.2% 1

ENVIRONMENTAL LAB OF TEXAS I, LTD.

12600 West 1-20 East, Odessa, TX 79765 Ph: 915-563-1800
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CASE NARRATIVE

ENVIRONMENTAL LAB OF TEXAS

Prepared for:

REMEDIACON
P.0. BOX 302
EVERGREEN, CO 80437

Order#: G0204826

Project:  None Given

The following samples were received as indicated below and on the attached Chain of Custody record. All analyses were
performed within the holding time and with acceptable quality control results unless otherwise noted.

LABID

SAMPLE ID MATRIX Date Collected | Date Received
Apache MW-12 0204826-01 |WATER 10/23/2002 10/23/2002
Duke MW-1 02048206-02 |WATER 10/22/2002 10/23/2002
Duke Irrigation Well]  0204826-03 |WATER 10/22/2002 10/23/2002

Surrogate recoveries are outside control limits due to matrix interference from coeluting compounds.

The enclosed results of analyses are representative of the samples as received by the laboratory. Environmental Lab of Texas
makes no representations or certifications as to the methods of sample collection, sample identification, or transportation
handling procedures used prior to our receipt of samples. To the best of my knowledge, the information contained in this
report is accurate and complete.

QO\R. a_db 7 TN

Environmental Lab of Texas I, Ltd.

Approved By: _ Date 10-2\-0L

1
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APPENDIX 3

OCTOBER 2002 PUMPING TEST ANALYSES
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Data Set:
Date: 10/30/02

WELL TEST ANALYSIS

Time: 14:46:47

Company: Remediacon
Client: Duke

Project: Eldridge

Test Location: Eldridge Ranch
Test Well: Irrigation Well
Test Date: 10/23/02

PROJECT INFORMATION

Saturated Thickness: 27.6 ft

AQUIFER DATA

Sy = 0.273

B =0.652

WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
Irrigation 0 0 a MW-1 0 25
SOLUTION
Aquifer Model: Unconfined Solution Method: Neuman
T =2662. ft2/day S =0.01405




APPENDIX 4

MW-23 FREE PRODUCT ANALYSIS
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1U/ ZD/7 ZUUZ UB 108 lll! !I!!!!!!!-!!

Analysis Number: 02100252-001A

Sample ID: 0210111600 (17W-23) Date of Sample: 10/11/02

Project #: Time Sampled: 16:00
Date Sample Analyzed: 10/21/02

Project Name:

/ ; . HOUSTON LABORATORY

A /’ - - --Gertificate of Analysis
- ® |

8880 INTERCHANGE DRIVE
HOUSTON, TEXAS 77054
PHONE {713) 660-0001

Client. Duke Energy Field Services Contact{s): Steve Weathers
Address 370 17th Street
Suite / Department Ste. 800
City Denver State Colorado  Zip 80217
Phone {(303) 605-1718 Ext
Fax {303) 389-1957
Color; Straw Odor: Sour Condensate
*Specific Gravity @ 60° F. 0.7231 *AP| @ 60° F. 64.19
Carbon Range C4-C22 Major Range C6-C8
Paraffin 22.019 wt% N-Hexane 8.604 wt%
Isoparaffins 31.461 wit% Benzene 0.523 wi%
Naphthenics 40.544 wit% Ethy! Benzene 0.219 wit%
Aromatics 3.901 wi% Toluene 1.971 wi%
Oiefins 1.979 wt% Meta-Xylene 0.560 wi%
Unknowns 0.096 wi% Para-Xylene 0.306 wit%
2,2,4-Tri Mathylpentane ND wt%e Ortho-Xylene 0.1867 wi%
| — Xylenes 1.033 wi% ._ >
Research Octane NIA EDB N/A ppm
Lead/Manganese NIA ppm EDC N/A ppm
Oxygnates N/A - W% Ethanol/Meoh N/A wilh
Coyr , 0.009 wi%. . Cis . 0.011 wt%
Pristane - ND wiv% - Phytane ~ 0.007 wt%
Naphthalene ND wi% 2-Methy! Naphthalene ND wi%
1-Methyl Naphthalene ND wid% .
{3asoline Range:ﬂ o C,,—_C}, lndicatoys: 2,2,4-TMP; MTBE; Olefins, L.ead
Diesel Range: Cr-Cy, Indicators:  Na Olefins, Pristane, Phytans
X Grude/Condensate Range: C; - Cys,: Indicators: No Olefins, Light & Heavies
Heavy Oil: Caos Waxy, strong n-pamafins
Comments: CGondensate hydrocarbon range C, - C,,. Naphthenics high, aromatics low and dlefins low,
No weathering indicated, insufficient bio markers.
Marsha Goudeau
QAQC '
. NP
o ' 213 _ -
i
:I - l_.i pu— - —" - . . ~
Page 1 of 1
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WELL TEST ANALYSIS‘"‘,?:."» Cur .
Data Set: C:\projects\DUKE\eldridge\1002 reportimw2.aqt ‘ o ; ;,,. n-E . w
Date: 10/30/02 ‘ Time: 15:19:04
~*+  PROJECT INFORMATION
Company: Remediacon
Client: Duke
Project: Eldridge , o
Test Location: Eldridge Ranch , ( . o e Rt AT anma
‘ Test Well: Irrigation Well : -
r Test Date: 10/23/02

AQUIFER DATA

Saturated Thickness: 27.6 ft

WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
Irrigation ‘ 0 0 = MW-2 360 0

SOLUTION Tl PR LA
Aquifer Model: Unconfined Solution Method: Neuman

T =5262.6 ft2/day A = 0.00622
Sy =05 B =0.0004873
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WELL TEST ANALYSIS

Data Set: C:\projects\DUKE\eldridge\1002 report\imw3.aqt
Date: 10/30/02 Time: 15:21:23

PROJECT INFORMATION

Company: Remediacon
Client: Duke

Project: Eldridge

Test Location: Eldridge Ranch
Test Well: Irrigation Well
Test Date: 10/23/02

AQUIFER DATA

Saturated Thickness: 27.6 ft

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X {ft) Y (ft)
irrigation 0 0 s MW-3 0 305

| SOLUTION
Aquifer Model: Unconfined Solution Method: Neuman
T =5422.1 ft?/day S =0.009881
Sy=05 B =9.495E-05




