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1.0 INTRODUCTION

1.1 Site Background

Salinity in the Upper Colorado River Basin has been identified as a major water quality problem by
the Texas Commission on Environmental Quality (TCEQ). Occurrences of poor quality water in
Segment 1426 (Colorado River below E.V. Spence Reservoir) due to elevated salinity levels have
been documented from numerous sources. Possible sources include activity associated with oil and
gas operations such as improperly completed oil and gas wells, abandoned, unplugged oil and gas
wells, wells that are improperly or inadequately plugged, saltwater injection and/or disposal wells,
failed gathering and transporting pipelines, historical evaporation pit locations, abandoned surface
facilities and natural sources.

The TCEQ has placed Segment 1426 of the Upper Colorado River on the State’s 303(d) list of
impaired surface water bodies. Figure 1 presents a Topographic Map of the project area. A mutuai
objective of the Railroad Commission of Texas (RRC) and the TCEQ is to locate sources of salinity
and reduce the high salinity that contributes to water quality degradation. The RRC has received a
Grant from the U.S. Environmental Protection Agency (EPA) to perform investigations and
abatement of produced water impacts and seeps to surface water in Runnels and Coke Counties,
Texas (Colorado River Segment 1426 Downstream of Spence Reservoir).

The RRC was first notified of the Ballinger seep via a complaint (Complaint No. 7C-2042) from the
property owner, Mr. Jim Studer, on August 2, 1998. The Ballinger seep was observed to be flowing
into a tributary of Segment 1426 of the Colorado River. The RRC conducted an investigation to
identify the source of the seep and identified H&R Qils, Inc., Johnnie H. Barr Lease, Well No. 3
(Terracon ID No. 2 on Figure 2) as a potential source of the seep. This well was subsequently
plugged by the RRC with state funds (Plugging Code No. 7C-10146) on August 11, 1998. As
discussed in Section 2.1, RRC records indicate that based on observations during the plugging
operations, it was concluded that this well was not contributing to the saltwater flow into the tributary.

During plugging activities associated with the H&R Oils Well No. 3, RRC personnel discovered the
M. H. Wolverton, C. H. Willingham Lease, Well No. 1 (Terracon ID No. 1 on Figure 2), which
appeared to be the source of the seep based upon visual observation of the presence of salt
crystals on the ground surface covering an approximate 15 ft x 150 ft area from the Wolverton Well
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No. 1 toward the tributary. This well was determined to have been an uncased cable tool dry hole
which was drilled in 1935. The Wolverton Well No. 1 is located approximately 350 feet from the
seep and was believed to be a source of the seep. The Wolverton Well No. 1 was subsequently
plugged by the RRC with state funds (Plugging Code No. 7C-10154) on August 28, 1998. Mr.
Ronnie Pollard with the RRC District 7C office reported to Terracon that during plugging activities,
saltwater was observed at a depth of approximately 28 feet below the ground surface (bgs) in this
well.

The Ballinger seep was identified by the RRC as a potential source of high salinity in the Colorado
River since discharge from the Ballinger seep flows into a tributary of Segment 1426 of the Colorado
River. Prior to plugging activities, RRC records indicated the chloride concentration in water from
the seep was 58,000 milligrams per liter (mg/L). Measurements obtained approximately 3 to 4 years
ago by the RRC reportedly indicated a chloride concentration of approximately 3,000 mg/L.
According to RRC personnel, the seep appears to have decreased since plugging of the Wolverton
Well No. 1; however, RRC personnel do not believe the plugging activities were completely
successful due to the presence of metal debris that was left in the well bore.

Prior to conducting the Limited Site Investigation (LSI), Terracon performed a site visit in May 2005
to evaluate the seep and identify potential sample locations. Terracon initially observed a seep area
in the upper portion of the tributary (upper seep), approximately 350 feet west-northwest of the
Wolverton Well No. 1. Additionally, an apparent seep area was observed in the lower portion of the
tributary (lower seep), approximately 600 feet northwest of the Wolverton Well No. 1. During the LS|
activities in July-August 2008, Terracon observed that the upper seep was no longer active. This
may have been due to the dry weather conditions. The lower seep was observed to be actively
seeping in July-August 2006. During subsequent LS| activities performed by Terracon in April-May
2007, both the upper seep and lower seep areas were observed to be active. This appears to be
attributable to the increased precipitation in the site area in the early part of 2007.

Figure 1 presents the general topography of the site on portions of the USGS topographic
quadrangle map of Ballinger, Texas. Figure 2 is an aerial photograph of the site and surrounding
area that indicates the approximate locations of pertinent site features (Appendix A).

1.2 Scope of Work

Terracon Consultants, Inc. (Terracon) conducted a Limited Site Investigation (LSI) at the Ballinger
seep. The scope of work was based on Terracon’s Work Orders for the site dated April 13, 2006
and March 28, 2007.

The objective of the work described herein was to identify and investigate the potential source(s) of

the Ballinger seep and its hydraulic connection to the associated tributary into which it flows. Items
completed to meet the objective included:

N:\Projects\2005\94057272\94057272B\LSI\Ballinger.L S| final.8.28.07.doc
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» Reviewing geologic information for the area and RRC records (i.e. well completion, plugging
workover data and pits).

 Drilling and sampling soil borings near the potential source area(s) and in up- and down-
gradient locations relative to the seep.

 Installing groundwater monitor wells and collecting water samples up- and down-gradient of
the seep and apparent source area(s).

e Sampling water from the seep for water quality and quantity.

* Sampling water from the tributary and Colorado River for water quality.

e Preparing a report of site investigation activities together with recommendations for
abatement of the seep, or further investigation, if warranted.

The scope of work was performed in general accordance with the RRC Quality Assurance Project
Plan (QAPP) entitled /nvestigations and Abatement of Produced Water Impacts and Seeps to
Surface Water in the Upper Colorado River Basin Downstream of Spence Reservoir (Segment
1426), dated December 16, 2005 (July-August 2006 investigation activities) and revised February 1,
2007 (April-May 2007 investigation activities).

1.3 Standard of Care

Terracon's services were performed in a manner consistent with generally accepted practices of the
profession undertaken in similar studies in the same geographical area during the same time period.
Terracon makes no warranties, either express or implied, regarding the findings, conciusions or
recommendations. Please note that Terracon does not warrant the work of laboratories or other
third parties supplying information used in the preparation of the report. These services were
performed in accordance with the scope of work as presented in the final work orders dated April 13,
2006 and March 28, 2007.

1.4 Additional Scope Limitations

Findings, conclusions and recommendations resulting from these services are based upon
information derived from the on-site activities and other services performed under this scope of
work; such information is subject to change over time. Certain indicators of the presence of
hazardous substances, petroleum products, or other constituents may have been latent,
inaccessible, unobservable, nondetectable or not present during these services, and we cannot
represent that the site contains no hazardous substances, toxic materials, petroleum products, or
other latent conditions beyond those identified during this LSI. Subsurface conditions may vary from
those encountered at specific borings or wells or during other surveys, tests, assessments,
investigations or exploratory services; the data, interpretations, findings, and our recommendations
are based solely upon data obtained at the time and within the scope of these services.

N:\Projects\2005\94057272\94057272B\LSI\Ballinger LS| final.8.28.07 doc
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1.5 Reliance

This report has been prepared for the exclusive use of the Railroad Commission of Texas, and any
authorization for use or reliance by any other party (except a governmental entity having jurisdiction
over the site) is prohibited without the express written authorization of the Railroad Commission of
Texas and Terracon. Any unauthorized distribution or reuse is at the client's sole risk.
Notwithstanding the foregoing, reliance by authorized parties will be subject to the terms, conditions
and limitations stated in our contract for professional services with the Railroad Commission and
this LSI report.

2.0 FIELD ACTIVITIES

2.1 Records Review

Prior to conducting field activities, Terracon reviewed records for oil and gas wells present within an
approximate one-half mile radius of the site. Historical aerial photographs and geologic maps of the
area were reviewed as well. A site visit was performed by Terracon in May 2005 to observe the
seep, evaluate potential sources of the seep, and determine appropriate locations and methods for
the installation of soil borings/monitor wells. At the time of the site visit, Terracon discussed the
project with local RRC personnel familiar with the seep and reviewed records available at the RRC
District 7C office in San Angelo, Texas.

Oil and Gas Well Records

Terracon obtained a map of oil and gas wells for the Ballinger quadrangle from the RRC and
reviewed data for oil and gas wells present within an approximate one-half mile radius of the site.
Well data was obtained from RRC Central Records in Austin, Texas, and was supplemented with
selected records available at the RRC District 7C office in San Angelo, Texas. Additional records
reviewed at RRC Central Records included available records for disposal pits, injection wells and
hearing files for the site area. A list of the oil and gas wells and summary of pertinent data identified
from the records review is provided in Table 14 in Appendix C. The approximate locations of these
wells (interpolated from RRC maps and site observations) are shown on Figures 1 and 2.

When first notified of the seep in 1998, the RRC conducted an investigation to identify the source of
the seep and identified H&R Oils, Inc., Johnnie H. Barr Lease, Well No. 3 (Terracon ID No. 2 on
Figure 2) as a potential source of the seep. This well was subsequently plugged by the RRC with
state funds (Plugging Code No. 7C-10146) on August 11, 1998. RRC records indicate that based
on observations during the plugging operations, it was determined that this well was not contributing
to the saltwater flow into the tributary.

N:\Projects\2005\94057272\94057272B\LSI\Baliinger.L Sl final.8.28.07.doc
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During plugging activities associated with the H&R Oils, Inc., Well No. 3, RRC personnel discovered
the M. H. Wolverton, C. H. Willingham Lease, Well No. 1 (Terracon ID No. 1 on Figure 2), which
appeared to be the source of the seep based upon visual observation of the presence of salt
crystals on the ground surface covering an approximate 15 ft x 150 ft area from the Wolverton Well
No. 1 toward the tributary. This well was determined to have been an uncased cable tool dry hole
which was drilled in 1935. This well is located approximately 350 feet from the seep and was
believed to be a source of the seep. The Wolverton Well No. 1 was subsequently plugged by the
RRC with state funds (Plugging Code No. 7C-10154) on August 28, 1998. During plugging
activities, saltwater was reportedly observed at a depth of approximately 28 feet bgs in this well.

Prior to plugging activities, RRC records indicated the chloride concentration in water from the seep
was 58,000 milligrams per liter (mg/L). The Ballinger seep was therefore identified as a potential
source of high salinity in the Colorado River since discharge from the Ballinger seep flows into a
tributary of Segment 1426 of the Colorado River. Measurements obtained approximately 3 to 4
years ago by the RRC reportedly indicated a chloride concentration of approximately 3,000 mg/L in
water from the seep. According to RRC personnel, the seep appears to have decreased in
magnitude since plugging of the Wolverton Well No. 1; however, RRC personnel don't believe the
plugging activities were completely successful due to the presence of metal debris that was left in
the well bore.

Metal debris was encountered at a depth of approximately 182 feet bgs in this well during plugging
activities. Following repeated attempts to drill through the debris, the well bore was drilled out to a
depth of 182 feet bgs utilizing a 7 7/8-inch drill bit. During re-entry of the well bore a small saltwater
flow was encountered and continued to increase to a rate of approximately three barrels per hour as
the well bore was drilled out. A4 1/2-inch casing was cemented in the well bore from 164 feet bgs
to the surface. A tubing packer was set at a depth of 126 feet bgs and 53 sacks of cement were
squeezed below the packer. The packer was released the following day and no water flow was
observed. A cement plug was subsequently set from 127 feet to the surface.

Two other wells, Pan American Petroleum Corp., Barr Gas Unit Lease, Well No. 1 and H&R Oils,
Inc., Johnnie H. Barr Lease, Well No. 4 (Terracon ID Nos. 3 and 4, respectively, on Figure 2) were
identified in relatively close proximity and topographically up-gradient of the seep. The Pan
American Well No. 1 is located on the opposite (west) side of the tributary from the seep. Terracon
may have identified the former location of this well during the initial site reconnaissance. An area of
bare vegetation that may have been related to this well was identified in close proximity to the well
location shown on the RRC maps. Terracon did not observe surficial evidence of seepage from this
well, and there were no apparent seep areas identified down-gradient from this location. This well
was reportedly plugged in 1966; however, a copy of the well plugging report could not be located.

The H&R Qils, Inc., Well No. 4 was plugged in 1984. A copy of the plugging report indicated that
five plugs were placed in this well at the following depth intervals: 1) 3,600 feet to 3,450 feet, 2)

5
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1,000 feet to 840 feet, 3) 840 feet to 690 feet, 4) 212 feet to 92 feet, and 5) 15 feet to 3 feet.

Based on review of available RRC file information, conversations with RRC personnel, site
observations and an evaluation of field and laboratory data, it appears that the Wolverton Well No. 1
(Terracon ID No. 1 on Figure 2) is the likely source of the Ballinger seep.

Site Geology

Review of the Soil Survey of Runnels County, Texas, dated March 1970, indicates site soils consist
of the Talpa-Kavett complex and the Colorado and Yahola soils. The Talpa clay loam and Kavett
silty clay are very shallow soils situated over hard limestone and yellow marl. In areas where
limestone crops out, these soils are stony and gravelly; runoff is rapid; and permeability is moderate
to moderately low. The available water capacity is low in the Talpa soil and moderate in the Kavett
soil. The Colorado and Yahola soil unit consists of eighty percent Colorado loam and twenty
percent Yahola fine sandy loam. These soils occur as long narrow strips adjacent to the major
streams in Runnels County and are most common along the Colorado River. Permeability is
moderate and the available water capacity is high. These soil descriptions are consistent with the
soils observed at the site as detailed in Section 2.2.

Review of the Geologic Atlas of Texas, Brownwood Sheet, dated 1976, indicates that the site is
situated on alluvium and the Lueders Formation. Alluvium (observed along the Colorado River
during drilling activities) consists of floodplain deposits comprised of gravel, sand, silt, clay and
organic matter. The Lueders Formation consists of limestone and shale. The southern portion of
the Lueders Formation, which was observed at the site during drilling activities, consists
predominantly of limestone with thin shale interbeds.

The presence of groundwater in Runnels County is intermittent. No major or minor aquifers are
present within the county. Groundwater occurs intermittently throughout the county in water-bearing
Permian limestones and dolomites, basal Cretaceous sandstones and alluvial deposits at depths of
up to 300 feet bgs. These formations typically yield small quantities of poor quality water. Terracon
obtained groundwater quality monitoring data for water wells located in Runnels County that produce
from the Lueders Formation online from the Texas Water Development Board
(http://www twdb state.tx.us). This data was utilized to determine background concentrations for
various anions and cations that were evaluated as part of this site investigation. A summary of this
data is presented in Table 13 in Appendix C.

Based on a review of Preliminary Assessment of Soil and Groundwater Salinity Problems in Runnels
County, Texas, Texas Energy and Natural Resources Advisory Council, dated February 1983, and
conversations with RRC personnel, the source of the saltwater which has caused the seep is
believed to be the Coleman Junction Formation. The Coleman Junction is typically encountered at
depths ranging from 800 feet to 2,600 feet bgs in Runnels County. This formation contains highly

6
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saline water which contains sufficient head pressure to flow at the land surface in many areas of
Runnels County. The chloride content of water from the Coleman Junction has been found to
exceed 40,000 mg/L. Information obtained from A Survey of the Subsurface Saline Water of Texas:
Volume 2 Chemical Analyses of Saline Water, Texas Water Development Board, Report 157, dated
September 1972, indicated the following analytical results (reported in mg/L) for a water sample
collected from the Coleman Junction in Runnels County at a depth of approximately 2,280 feet bgs:

Total Sodium | Calcium | Magnesium | Chloride | Sulfate Bi- pH | Specific
Dissolved carbonate Gravity

Solids

65,080 22,000 2,033 942 36,524 4,676 861 6.9 1.049

2.2 Borings and Monitor Wells

Terracon's field activities for the initial site investigation were conducted on July 17 through 21,
August 15 and August 21, 2006, by Mr. Max Majesko and Mr. York Morgan, Terracon environmental
professionals. Terracon’s field activities for the additional site investigation were conducted on April
23 through 27 and May 21 through 25, 2007, by Mr. York Morgan and Mr. Mark Hillier, Terracon
environmental professionals. Mr. Brian Floyd, Site Remediation Coordinator with the Railroad
Commission of Texas District 7C, was present during portions of the investigation activities.

As part of the approved scope of work for the initial site investigation activities, seven soil borings
were advanced on-site in July 2006 to evaluate the seep and potential source areas. One soil
boring (MW-5) was advanced down-gradient of the suspected source of the seep (Wolverton Well
No. 1), two soil borings (one shallow (MW-1), one deep (MW-2)) were advanced adjacent to the
lower seep on the east side of the tributary, one soil boring (MW-4) was advanced on the west side
of the tributary across from the lower seep, one soil boring (MW-3) was advanced adjacent to the
upper seep area observed in May 2005 (not actively seeping in July-August 2006), one soil boring
(MW-7) was advanced near the Colorado River and one soil boring (MW-6) was advanced between
the suspected source and the active lower seep area.

Based on the results of the initial site investigation activities, additional site investigation activities
were conducted at the site in April-May 2007 consisting of the advancement of ten soil borings. Two
soil borings (MW-12 and MW-15) were advanced up-gradient of the suspect source area, one soil
boring (MW-10) was advanced down-gradient to the southeast of the suspected source area, two
soil borings (MW-11 and MW-13) were advanced in proximity to other potential source areas, two
soil borings (MW-9 and MW-16) were advanced along the Colorado River, upstream of the tributary
and three soil borings (MW-8, MW-14 and MW-17) were advanced along the Colorado River,
downstream of the tributary. It should be noted that soil borings MW-16 and MW-17 were not
included in the March 28, 2007 Work Order. However, since it was not necessary to perform rock
coring during the additional investigation activities, the budget for the rock coring activities was

7
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utilized for the advancement of soil borings MW-16 and MW-17 to further evaluate the area along
the Colorado River.

Figure 3 is a site plan which indicates the approximate locations of the soil borings and monitoring
wells in relation to pertinent site features (Appendix A).

Drilling services were performed by a State of Texas licensed Monitoring Well Driller using a truck-
mounted air rotary drilling rig under the supervision of a Terracon environmental professional.
Rock/soil samples were collected from select soil borings with five-foot core barrel samplers utilizing
air-coring techniques. Additionally, hollow stem auger drilling (MW-7, MW-8, MW-9, MW-14, M\W-
16 and MW-17) and hand augering (MW-3) were performed at selected soil boring locations based
on the observed lithology. Drilling equipment was cleaned using a high pressure washer prior to
beginning the project and before beginning each soil boring. Sampling equipment was cleaned
using an Alconox® wash and potable water rinse prior to the beginning of the project and before
collecting each soil sample.

Rock/soil samples from soil borings MW-1, MW-2 (25 to 50 foot interval), MW-3, MW-5, MW-7, MW-
8, MW-9, MW-14, MW-16 and MW-17 were collected continuously and observed to document
lithology, color, moisture content and sensory evidence of impairment. Rock/soil cuttings were
observed to document lithology in soil borings MW-4, MW-6, MW-10, MW-11, MW-12. MW-13 and
MW-15. The rock/soil samples and cuttings were field-screened using a photoionization detector
(PID — Thermo Environmental Instruments Model 580B OVM or equivalent) to indicate the presence
of VOCs. Select rock/soil samples and cuttings were additionally field-screened for chloride utilizing
Hach Quantab® strips.

The general soll lithology encountered during sample collection consisted of the following:

MW-1, MW-2, MW-4, MW-5, MW-6, MW-10, MW-11, MW-12, MW-13, MW-15

» Twelve to 29 feet of hard, yellowish-gray limestone (with occasional thin weathered seams)
followed by hard medium bluish-gray limestone with thin shale seams to the terminus of the soil
borings at depths ranging from 25 to 70 feet bgs.

MW-3

e Four feet of silty clay followed by hard medium bluish-gray limestone to the terminus of the soil
boring at a depth of 15 feet bgs.

N:\Projects\2005\94057272\94057272B\LSI\Ballinger.LSI final.8.28.07 .doc
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MW-7, MW-8

e Twentyto 21 feet of silty sand, silty clayey sand and sand followed by hard medium bluish-gray
limestone with thin shale seams to the terminus of the soil borings at depths of 30 feet bgs.

MW-9

» Seven feet of silty sand followed by a four-foot zone of hard yellowish-gray limestone followed by
sandy clayey silt to a depth of 23 feet bgs. Hard yellowish-gray limestone was present from a
depth of 23 feet to 25 feet bgs followed by hard medium bluish-gray limestone with thin shale
seams to the terminus of the soil boring at a depth of 35 feet bgs.

MW-14

» Seventeen feet of silty sand followed by a one-foot zone of hard yellowish-gray limestone
followed by hard medium bluish-gray limestone with thin shale seams to the terminus of the soil
boring at a depth of 30 feet bgs.

MW-16
o Fifteen feet of silty sand, sand and sandy clayey silt followed by a one-half foot zone of hard
yellowish-gray limestone followed by hard medium bluish-gray limestone with thin shale seams

to the terminus of the soil beoring at a depth of 25 feet bgs.

MW-17

» Twenty-two feet of silty sand, silty clayey sand, sand and gravelly sand followed by hard medium
bluish-gray limestone with thin shale seams to the terminus of the soil boring at a depth of 30
feet bgs.

Detailed lithologic descriptions are presented on the soil boring logs included in Appendix B.

Groundwater was not encountered during the advancement of soil borings MW-1, MW-3, MW-4,
MW-5, MW-6, MW-7, MW-9, MW-10, MW-11, MW-12, MW-13, MW-14 or MW-15. However,
groundwater did subsequently recharge into all of these monitor wells except for MW-13. A wet
fracture was observed at an approximate depth of 15 to 16 feet bgs during the installation of monitor
well MW-2 and very moist to wet zones were observed during the installation of monitor wells MW-8,
MW-16 and MW-17.

PID readings ranging up to 14.2 parts per million (ppm) were detected in the soil samples collected

from the soil borings converted to monitoring wells (MW-1 through MW-17). The highest PID
9
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reading was observed in the soil sample collected from a depth of 11 to 12 feet bgs in the soil boring
drilled for monitoring well MW-3. PID readings are detailed in the soil boring logs included in
Appendix B.

Subsequent to advancement, soil borings MW-1 through MW-17 were converted to flush-mounted
groundwater monitoring wells. The monitoring wells were completed using the following
methodology:

e Installation of 12.5 to 55 feet of 2-inch diameter, 0.010-inch machine slotted PVC well screen
with a threaded bottom cap;

» Installation of 2.5 to 25 feet of 2-inch diameter, threaded, flush joint PVC riser pipe to the
surface;

e Addition of a pre-sieved 20/40-grade annular silica sand pack from the bottom of the boring to
approximately 2 feet above the top of the well screen;

* Addition of a minimum of 2 feet of hydrated bentonite seal above the sand pack filter zone;

e Addition of a slurry mixture of powdered bentonite and Portland cement to the near surface:

e Installation of an 8-inch diameter, circular, bolt-down, steel, monitoring well cover with locking
well cap inset in a flush-mount, concrete well pad.

* Installation of fiexible well markers adjacent to each monitor well.

Monitoring well construction details are presented on the soil boring logs for these monitoring wells
and are included in Appendix B.

The monitoring wells were developed by surging and removing groundwater with a new, disposable,
polyethylene bailer and/or 12 Volt DC submersible centrifugal pump and disposable polyethylene
tubing until the groundwater was relatively free of fine-grained sediment.

23 Soil and Groundwater Sampling

Terracon's soil sampling program involved submitting one to two soil samples from select soil
borings for laboratory analysis during the initial investigation activities in July-August 2006. Soil
samples were collected from either the zone exhibiting the highest PID reading, the capillary fringe
zone or from the interval of most likely environmental impact as determined in the field by the
sampling professional. Soil sample intervals for each boring are presented with the soil sample
analytical results (Table 1) and are provided on the lithologic boring logs included in Appendix B.

One groundwater sample was collected and analyzed from each monitoring well during both the

initial and additional investigation activities. Prior to sample collection, each monitoring well was

purged utilizing one of the following methods based on the recharge rate of each well: 1) removal

of a minimum of three well casing volumes of groundwater, 2) purging until the monitoring well

formation failed to recharge (i.e., well ran dry) or, 3) purging until consistent values (i.e., less than
10
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10% variance between consecutive readings) were obtained for pH, temperature and conductivity.
Subsequent to sufficient recharge, one groundwater sample was collected from each monitoring
well utilizing low flow sampling equipment or disposable polyethylene bailers.

Soil and groundwater samples were collected and placed in laboratory prepared glassware, sealed
with custody tape and placed on ice in a cooler which was secured with a custody seal. For the
initial sampling activities in July-August 2006, the sample coolers and completed chain-of-custody
forms were relinquished to A-4 Scientific’'s analytical laboratory in Houston, Texas for standard
turnaround. For the additional sampling activities in April-May 2007, the sample coolers and
completed chain-of-custody forms were relinquished to DHL's analytical laboratory in Austin, Texas
for standard turnaround.

24 Surface Water/Seep Sampling

Terracon's surface water/seep sampling program for the initial sampling activities in July-August
2006 involved submitting four surface water samples and one seep water sample for laboratory
analysis. Surface water samples were collected from the tributary adjacent to the lower seep
location (SW-Trib-1), approximately 100 feet downstream of the lower seep (SW-Trib-2) and from
the Colorado River approximately 50 feet upstream (SW-CR-Up) and 50 feet downstream (SW-CR-
Down) of the confluence of the tributary and Colorado River. One water sample (Seep-1) was
additionally collected from the lower seep area where the seep was observed to be surfacing in the
tributary adjacent to MW-1.

Terracon's surface water/seep sampling program for the additional sampling activities in April-May
2007 involved submitting 16 surface water samples and one seep water sample for laboratory
analysis. Surface water samples were collected from the tributary adjacent to the lower seep
location (SW-Trib-1) and approximately 100 feet downstream (SW-Trib-2) and 200 feet downstream
(SW-Trib-3) of the lower seep. Surface water samples were also collected from the tributary
adjacent to the upper seep location near MW-3 (SW-Trib-5) and approximately 50 feet upstream
(SW-Trib-4) and 100 feet downstream (SW-Trib-6) of the upper seep location, adjacent to monitor
well MW-3. Surface water samples were also collected from the Colorado River both upstream
(SW-CR-50" Up, SW-CR-250" Up, SW-CR-1,000’ Up, SW-CR-2,500’ Up) and downstream (SW-CR-
50" Down, SW-CR-500" Down, SW-CR-900’ Down, SW-CR-1,500" Down, SW-CR-2 500’ Down) of
the confluence of the tributary and Colorado River. One additional surface water sample was
collected from EIm Creek (SW-EC-2,500’ Up) upstream of the tributary. The SW-CR-2,500' Up and
SW-EC-2,500" Up surface water samples were collected approximately 100 to 200 feet upstream of
the confluence of the Colorado River and EIm Creek, respectively.

Surface water samples were collected from a maximum depth of approximately one foot beneath the
water surface utilizing discrete laboratory-provided glass sampling containers. The depth of water in
the tributary was less than one foot and the depth of water in the Colorado River at the sample

11
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locations ranged from one to two feet deep.

Surface water/seep samples were collected and placed in laboratory prepared glassware, sealed
with custody tape and placed on ice in a cooler which was secured with a custody seal. For the
initial sampling activities in July-August 2006, the sample coolers and completed chain-of-custody
forms were relinquished to A-4 Scientific’s analytical laboratory in Houston, Texas for standard
turnaround. For the additional sampling activities in April-May 2007, the sample coolers and
completed chain-of-custody forms were relinquished to DHL’s analytical laboratory in Austin, Texas
for standard turnaround.

3.0 LABORATORY ANALYTICAL METHODS

The soil samples collected at the site during the initial investigation activities in July 2006 were
analyzed for benzene, toluene, ethylbenzene, total xylenes (BTEX) using EPA SW-846 Method
8021B, total petroleum hydrocarbons (TPH) using TCEQ Method TX1005 and Total Chloride using
EPA SW-846 Method 300.0.

The groundwater and surface water samples collected at the site during the initial investigation
activities in July-August 2006 were analyzed for BTEX using EPA SW-846 Method 8021B, TPH
using TCEQ Method TX1005, total dissolved solids (TDS) using EPA Method 160.1, cations
(sodium, potassium, magnesium, calcium) using EPA SW-846 Method 60101B, anions (chloride,
sulfate, nitrate, bromide) using EPA SW-846 Method 300.0, carbonate/bicarbonate alkalinity using
EPA SW-846 Method 310.1 and conductivity using EPA SW-846 Method 120.1.

The groundwater and surface water samples collected at the site during the additional investigation
activities in April-May 2007 were analyzed for total dissolved solids (TDS) using EPA Method 160.1,
cations (sodium, potassium, magnesium, calcium) using EPA SW-846 Method 60101B, anions
(chloride, sulfate, nitrate, bromide) using EPA SW-846 Method 300.0, carbonate/bicarbonate
alkalinity using EPA SW-846 Method 310.1 and conductivity using EPA SW-846 Method 120.1.

For the initial investigation activities, three duplicate samples (soil, groundwater and surface water),
one equipment blank and four trip blanks were analyzed for BTEX for quality control (QC) purposes.
The duplicate groundwater and surface water samples were additionally analyzed for TDS, cations,
anions, alkalinity and conductivity for QC purposes. For the additional investigation activities, two
duplicate samples (groundwater and surface water) were analyzed for TDS, cations, anions,
alkalinity and conductivity for QC purposes.

Laboratory results are summarized in the tables included in Appendix C. The executed chain-of-
custody forms and laboratory data sheets are provided in Appendix D.

12
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4.0 DATA EVALUATION

4.1 Field Screening

Field screening activities conducted for this project included screening of soil samples for VOCs with
a PID, screening of soil, groundwater and surface water samples for chloride utilizing Hach
Quantab® strips and measuring the conductivity of soil, groundwater and surface water samples
utilizing a Hydac conductivity meter. A YSI 556 MPS water quality meter was used to collect
geochemical parameters (including pH, temperature, conductivity, dissolved oxygen and oxidation-
reduction potential) from each monitor well during the additional investigation activities in April-May
2007. A Hach high-range chloride test kit (Model CD-51) was utilized to test select
water/groundwater samples during the additional investigation activities.

The scope of work for this project included only field screening of soil samples for chioride.
However, to evaluate the accuracy of the field screening, Terracon elected to additionally analyze
the soil samples for total chloride. Per the scope of work, groundwater and surface water samples
were also analyzed for total chloride. Field screening of the water samples for chlorides was also
performed for comparison purposes and to collect additional site data. For soils, the field readings
for chloride were significantly lower than the analytical laboratory (by factors ranging from 1.4 to 4.5
times). For water, the field readings for chloride were higher than the analytical laboratory (by
factors ranging from 1.1 to 1.9 times).

Field measurements for conductivity of soil, groundwater and surface water were also performed as
part of the investigation activities. For groundwater and surface water, direct measurements were
obtained utilizing the conductivity meter. However, it should be noted that for soils, these
measurements should be considered to be relative to one another since approximate soil volumes
were utilized in the conductivity measurement for each sample.

Field screening data has been provided on Figures 15 and 16 in Appendix A and in Tables 2, 5, 10
and 12 in Appendix C for reference purposes.

4.2 Soil Samples

A maximum PID reading of 14.2 parts per million (ppm) was detected at a depth of 11.0 to 12.0 feet
bgs in a soil sample collected from soil boring MW-3. No sensory evidence of impairment was
noted in soil samples collected at the site.

Field screening of soils for chloride and conductivity was also performed as part of the assessment.
As stated previously, field screening results for chlorides in soil were significantly lower than the
analytical laboratory results. However, the field screening data is still useful in identification of
impacted areas and has been utilized to supplement the laboratory data. Field screening data for
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chloride in soil is presented in Table 2 and shown on Figure 15. Field screening data for
conductivity is presented in Table 12 and shown on Figure 16.

Five background soil samples were field screened for chloride with results indicating chloride
concentrations <120 mg/kg in each of the background samples. Three soil samples (Seep-1, Seep-
2 and Seep-3) were field screened for chloride at the location of the active lower seep (near MW-1).
Results indicated a maximum chloride concentration of 1216 mg/kg. Two soil samples (Seep-4 and
Seep-5) were field screened for chloride at the location of the upper seep (near MW-3) when it was
inactive in July-August 2006. Results indicated a maximum chloride concentration of 24,700 mg/kg.
One soil sample (Seep-A) was field screened for chloride at the location of the suspected source
(Wolverton Well No. 1). Results indicated a chloride concentration of <120 mg/kg.

Soil samples collected from selected soil borings during the initial investigation activities in July 2006
were field screened for chlorides. Results indicated a maximum chloride concentration of 2,348
mg/kg in a soil sample collected from MW-3 at a depth of 6.0-7.0 feet bgs.

Additionally, during our site reconnaissance, several areas were identified between the suspected
source (Wolverton Well No. 1) and the upper seep/lower seep that appeared to be areas where
seeps may have surfaced in the past. These areas were identified based on their absence of
vegetation, color with respect to surrounding soils and presence of salt crystals. One soil sample
was field screened for chloride from the Seep-B, Seep-C and Seep-D locations. Results indicated
the following chloride concentrations: Seep-B (2,348 mg/kg), Seep-C (<1,200 mg/kg) and Seep D
(5,468 mg/kq).

The tributary consists of an east branch and west branch which merge into a single tributary
approximately 50 feet downstream of MW-3. Monitor well MW-3 is located on the east side of the
east branch. Two soil samples (Seep-E and Seep-F) obtained from the east side of the west branch
were field screened for chloride and indicated a maximum chloride concentration of 2,348 mg/kg.

The tributary flows to the north and discharges into the Colorado River which flows to the east. Five
soil samples (CR-1, CR-2, CR-3, CR-4 and CR-5) were collected along the southern bank of the
Colorado River and field screened for chloride. Results for samples CR-1 and CR-2, located
downstream (east) of the confluence of the tributary and Colorado River, indicated a maximum
chloride concentration of 24,700 mg/kg. Results for samples CR-3 and CR-4, located upstream
(west) of the confluence of the tributary and Colorado River, indicated a maximum chloride
concentration of 11,088 mg/kg. Results for sample CR-5, located where the tributary enters the
Colorado River, indicated a chloride concentration of 12,996 mg/kg.

Three soil samples (C-14, C-21 and C-29) from apparent unimpacted areas were field screened for
conductivity with results indicating conductivity readings ranging from 170 to 230 microSiemens per
centimeter (uS/cm). Three sediment samples (C-20A, C-20B and C-20C) located approximately
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eight feet upstream of the lower seep were field screened for conductivity. Results indicated a
conductivity reading of >20,000 uS/cm along the east bank of the tributary (seep side), 2,020 uS/cm
in the middle and 4,890 pS/cm along the west bank of the tributary.

Soil and/or sediment samples collected from selected locations along the tributary (C-4, C-13, C-22,
C-23, C-26, C-27 and C-28) indicated the highest conductivity readings near the location of the
active lower seep near MW-1 and near the location of the upper seep area near MW-3 when it was
inactive in July-August 2006. A maximum conductivity reading of >18,000 uS/cm was detected in
soil sample impacted with salt crystals located adjacent to surface water sample SW-Trib-2, which
was located approximately 100 feet downstream of the active lower seep. As discussed previously,
the tributary consists of an east branch and west branch which merge into a single tributary
approximately 50 feet downstream of MW-3. Monitor well MW-3 is located on the east side of the
east branch. Several soil samples obtained from the west branch (C-24, C-25 and C-30) were field
screened for conductivity. Results indicated a maximum conductivity reading of 3,620 uS/cm in the
west branch of the tributary.

Two soil samples were collected from the southern bank of the Colorado River (C-8A, C-10) and
field screened for conductivity. Results indicated a maximum conductivity reading of 12,690 uS/cm
in a soil sample collected where the tributary enters the Colorado River.

Laboratory analysis of soil samples collected from monitor wells MW-1, MW-2, MW-3, MW-5 and
MW-7 during the initial investigation in July 2006 did not indicate BTEX or TPH concentrations
above the laboratory SQLs.

Laboratory analyses of soil samples collected during the installation of monitor wells MW-1, MW-2,
MW-3, MW-5 and MW-7 during the initial investigation in July 2006 indicated chloride
concentrations ranging from 730 milligrams per kilogram (mg/kg) to 5,490 mg/kg. The soil sample
collected from monitor well MW-3 at a depth of 4.0-5.0 feet bgs indicated a chloride concentration of
5,490 mg/kg. Chloride concentrations detected in the remaining soil samples ranged from 730 to
2,200 mg/kg as summarized in Table 1.

Based on the field screening results and BTEX, TPH and chloride analytical results obtained during
the initial investigation activities in July-August 2006, soil samples were not collected during the
additional investigation activities in April-May 2007. However, soils were field screened for VOCs
with a PID and for chloride utilizing Hach Quantab® strips during the additional investigation activities
(as documented on the boring logs in Appendix B) to compare to the initial data to confirm that
sampling was not necessary. Field PID and chloride screening readings did not exceed those
obtained during the initial investigation.

15
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4.3 Groundwater Samples

Field screening of groundwater for chloride and conductivity was performed as part of the
assessment activities. As stated previously, field screening results for chloride in groundwater were
higher than the analytical laboratory results. However, the field screening data is still useful in
identification of impacted areas and has been utilized to supplement the laboratory data. Field
screening data for chloride in groundwater is presented in Table 5 and shown on Figure 15. Field
screening data for conductivity is presented in Table 12 and shown on Figure 16.

Groundwater samples from each of the monitor wells were field screened for chloride. Results
indicated a maximum chloride concentration of >6,175 mg/L in groundwater samples collected from
monitor wells MW-2, MW-3, MW-5, MW-6, MW-9 and MW-16. Monitor well MW-4 indicated a
chloride concentration of 6,175 mg/L. The remaining field screening readings were below 6,175
mg/L. Groundwater samples from monitor wells MW-6, MW-9 and MW-16 were further field
screened for high-range chloride levels with results for each of these wells indicating chloride
concentrations of 10,000 mg/L.

Groundwater samples from each of the monitor wells were additionally field screened for
conductivity. Results indicated maximum conductivity readings of >20,000 uS/cm in groundwater
samples collected from monitor wells MW-3, MW-5, MW-6, MW-9 and MW-186.

Laboratory analyses of groundwater samples collected from monitor wells MW-1, MW-2, MW-3,
MW-4, MW-5 and MW-7 during the initial investigation in July-August 2006 did not indicate BTEX or
TPH concentrations above the laboratory SQLs. Based on field screening results, field observations
and BTEX and TPH analytical results obtained during the initial investigation activities, groundwater
samples were not analyzed for BTEX and TPH during the additional investigation activities in April-
May 2007. However, soils were field screened with a PID during the additional investigation
activities (as documented on the boring logs in Appendix B) to compare to the initial data to confirm
that sampling for BTEX and TPH was not necessary. Field PID readings did not exceed those
obtained during the initial investigation.

Laboratory analyses of groundwater samples collected from monitor wells MW-1, MW-2, MW-3,
MW-4, MW-5 and MW-7 during the initial investigation in July-August 2006 indicated chloride
concentrations ranging from 1,550 mg/L to 5,920 mg/L as detailed in Table 4. Monitor well MW-6
was dry during the July-August 2006 investigation.

Based on comparison of the laboratory analytical data for chloride to the field screening data for
chloride as well as an evaluation of anion and cation balances, Terracon noted that the chloride
results appeared to be biased low. Terracon contacted A4 Scientific to review the chloride data, and
A4 stated that the large dilutions that had to be performed for the chloride analyses may have
‘effected accurate determination of chloride concentrations”. A copy of a letter from A4 regarding
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the chloride issue is included in Appendix J. In an effort to further evaluate the chloride
concentrations present at the site, Terracon requested that A4 re-analyze selected groundwater and
surface water samples for total chlorides. It should be noted that these samples were out of holding
time. The initial analyses for chloride were performed utilizing EPA Method 300.0 (as specified in
the QAPP). However, the re-run analyses were performed utilizing Standard Method 45008B after
initial attempts at re-running the samples utilizing EPA Method 300.0 indicated inconsistent results.
Results of the re-run analyses indicated that the accuracy of the initial analyses decreased as the
concentrations increased. Results for surface water sample SW-CR-Down indicated an initial
concentration of 626 mg/L and a re-run concentration of 620 mg/L.. However, results for a
groundwater sample collected from monitor well MW-5 indicated an initial concentration of 5,920
mg/L and a re-run concentration of 23,000 mg/L. A similar trend was exhibited in the other re-run
analyses. Results of the initial and re-run analyses for groundwater are detailed in Table 4 and
shown on Figure 5A.

Laboratory analyses of groundwater samples collected from monitor wells MW-1, MW-2, MW-3,
MW-4, MW-5, MW-6, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12, MW-14, MW-15, MW-16 and
MW-17 during the additional investigation activities indicated chloride concentrations ranging from
36.6 mg/L to 13,300 mg/L as detailed in Table 4.

Terracon utilized DHL Analytical in Austin, Texas, for the additional site investigation activities in
April-May 2007. Based upon conversations with DHL personnel and their prior experience with RRC
projects, it was determined that EPA Method 300.0 was the appropriate method to utilize for the
chloride analysis. Review of the anion and cation balances did not indicate issues associated with
the DHL laboratory data for the April-May 2007 investigation.

4.4 Surface Water Samples

Field screening of surface water for chloride and conductivity was performed as part of the initial
assessment activities in July-August 2006. As stated previously, field screening results for chloride
in surface water were higher than the analytical laboratory results. However, the field screening
data is still useful in identification of impacted areas and has been utilized to supplement the
laboratory data. Field screening data for chloride in surface water is presented in Table 10 and
shown on Figure 15. Field screening data for conductivity is presented in Table 12 and shown on
Figure 16.

Surface water samples from each of the surface water sample locations (SW-Trib-1, SW-Trib-2,
SW-CR-Up and SW-CR-Down) were field screened for chloride. Results for the tributary indicated a

maximum chloride concentration of 2,772 mg/L in surface water sample SW-Trib-2. Results for the
Colorado River indicated chloride concentrations of 655 mg/L for each of the surface water samples.
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Surface water samples collected in April 2007 from the upper seep area (Upper Seep-1, Upper
Seep-2 and Upper Seep-3) adjacent to monitor well MW-3 were field screened for high-range
chloride levels with results for these samples indicating chloride concentrations of 15,000 mg/L,
20,000 mg/L and 20,000 mg/L, respectively.

Surface water samples from the tributary (C-5, C-15, C-16, C-17, C-18 and C-19) and Colorado
River (C-6, C-7, C-8B, C-9, C-11 and C-12) were field screened for conductivity. Results for the
tributary indicated a maximum conductivity reading 7,450 uS/cm in a surface water sample collected
near SW-Trib-2. Results for the Colorado River indicated relatively consistent conductivity readings
ranging from 3,200 to 3,650 uS/cm for samples collected both upstream and downstream of the
location where the tributary enters the Colorado River.

Laboratory analyses of surface water samples collected from the tributary and Colorado River during
the initial investigation in July-August 2006 did notindicate BTEX or TPH concentrations above the
laboratory SQLs. Based on field screening results, field observations and BTEX and TPH analytical
results obtained during the initial investigation activities, surface water samples were not analyzed
for BTEX and TPH during the additional investigation in April-May 2007.

Laboratory analyses of surface water samples collected from the tributary at and downstream of the
lower seep area during the initial investigation activities in July-August 2006 indicated chloride
concentrations ranging from 1,520 mg/L to 1,570 mg/L. Results of the re-run analysis for surface
water sample SW-Trib-1 indicated a concentration of 2,220 mg/L compared to the initial
concentration of 1,520 mg/L. Laboratory analyses of surface water samples collected from the
tributary at and downstream of the lower seep area during the additional investigation activities in
April-May 2007 indicated chloride concentrations ranging from 1,920 mg/L to 2,370 mg/L.
Laboratory analyses of surface water samples collected from the tributary at and downstream of the
upper seep area during the additional investigation activities in April-May 2007 indicated chloride
concentrations ranging from 4,180 mg/L to 5,300 mg/L as detailed in Table 9. The upper seep was
inactive during the initial investigation activities in July-August 2006.

Laboratory analyses of surface water samples collected from the Colorado River during the initial
investigation activities in July-August 2006 indicated chloride concentrations ranging from 621 mg/L
to 626 mg/L. Results of the re-run analysis for surface water sample SW-CR-Down indicated a
concentration of 620 mg/L compared to the initial concentration of 626 mg/L. Laboratory analyses of
surface water samples collected from the Colorado River during the additional investigation activities
in April-May 2007 indicated chloride concentrations ranging from 218 mg/L to 240 mg/L. Surface
water samples collected from the Colorado River and EIm Creek located approximately 2,500 feet
upstream of the tributary indicated chloride concentrations of 351 mg/L and 158 mg/L, respectively.
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4.5 Seep Samples

Field screening of the seep samples for chloride and conductivity was performed as part of the initial
assessment activities in July-August 2006. As stated previously, field screening results for chloride
in surface water were higher than the analytical laboratory results. However, the field screening
data is still useful in identification of impacted areas and has been utilized to supplement the
laboratory data. Field screening data for chloride in the seep surface water is presented in Table 10
and shown on Figure 15. Field screening data for conductivity is presented in Table 12 and shown
on Figure 16.

Two surface water samples collected from the lower seep near monitor well MW-1 during the initial
investigation in July-August 2006 were field screened for chioride. Results indicated a maximum
chloride concentration of 1,367 mg/L.

Two surface water samples collected from the lower seep near monitor well MW-1 (C-18, Seep)
during the initial investigation in July-August 2006 were field screened for conductivity. Results
indicated a maximum conductivity reading of 4,160 uS/cm.

Laboratory analysis of a surface water sample collected from the lower seep near monitor well MVV-
1 during the initial investigation in July-August 2006 did not indicate BTEX or TPH concentrations
above the laboratory SQLs. Based on field screening resuits, field observations and BTEX and TPH
analytical results obtained during the initial investigation activities, surface water samples were not
analyzed for BTEX and TPH during the additional investigation in April-May 2007.

Laboratory analysis of a surface water sample collected from the lower seep near monitor well M-
1 during the initial investigation in July-August 2006 indicated a chloride concentration of 1,060
mg/L. As discussed in Section 4.3, in an effort to further evaluate the chloride concentrations
present at the site, Terracon requested that A4 re-analyze selected groundwater and surface water
samples for total chlorides. Results of the re-run analyses for both surface water and groundwater
indicated that the accuracy decreased as the concentrations increased. The seep sample was not
re-run as part of this evaluation; however, based on its relatively low initial chloride concentration, a
re-run of this sample would have been expected to exhibit slightly higher results than the initial
concentration.

Laboratory analysis of a surface water sample collected from the lower seep near monitor well M\W-
1 during the additional investigation in April-May 2007 indicated a chloride concentration of 1,620
mg/L as detailed in Table 9.

Since monitor well MW-3 was installed within the upper seep area, data from MW-3 (detailed in
Section 4.3) is considered representative of the upper seep and therefore, no additional samples
were collected from the upper seep.
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4.6 Anion/Cation Data

Per the scope of work, the groundwater and surface water samples collected at the site were
analyzed for various water quality parameters including total dissolved solids (TDS), anions
(carbonate/bicarbonate alkalinity, chloride, sulfate, nitrate, bromide), cations (sodium, potassium,
magnesium, calcium) and conductivity.

The anion/cation data was plotted on radial plots presented in Figures 14A, 14B, 14C and 14D.
Radial plots were completed for each of the monitor wells (except for MW-13 which was dry), each
of the surface water samples, the lower seep sample, a sample from the Coleman Junction
formation (referenced in Section 2.1) and an average of the water well data obtained from the
TWDB for the Lueders Formation (referenced in Section 2.1). The radial plots are shown for both
the initial chloride data and re-run chloride data from the initial investigation along with the chloride
data from the additional investigation activities. Interpretation of anion/cation data was based upon
the referenced radial plots as well as information contained in Identification of Sources of Ground-
Water Salinization Using Geochemical Techniques, EPA/600/2-91/064, dated December 1991 It
should be noted that evaluation of this data can be difficult due to potential mixing of brine with
groundwater as well as the composition of the formation(s) that transmit this water. The following
evaluation was based on common geochemical identification techniques; however, the evaluation is
based on a small data set which may not have identified all of the factors potentially influencing
anion/cation concentrations.

The radial plots were completed by first converting anion/cation concentrations into milliequivalents
per liter (meg/L) and then determining the percent TDS for each respective anion/cation. The
percent TDS values were then utilized to construct the radial plots. These calculations are
presented in Tables 6A, 6B, 6C, 11A, 11B, 11C and 13 in Appendix C.

Based on the radial plots, the composition of groundwater in monitor wells MW-1, MW-2, MW-3,
MW-4, MW-5 MW-6, MW-7, MW-8, MW-9, MW-10, MW-12 and MW-16 was relatively similar. All
of these wells appear to have been impacted to varying degrees from the release. The major
differences noted in the groundwater composition of these wells was the higher sodium percentage
and lower percentage of calcium/magnesium in MW-2, MW-3, MW-5, MW-6 and MW-8 compared
to MW-1, MW-4 MW-7, MW-9, MW-10, MW-12 and MW-16. The elevated sodium concentrations
in the contaminating brine located at the source area (MW-5) would be expected to react with the
calcium and magnesium present in the Lueders formation through base exchange processes; and
therefore, sodium/(calcium + magnesium) ratios would be expected to decrease away from the
source area. The following sodium/(calcium + magnesium) ratios were calculated for the site
monitor wells and indicated a decreasing ratio away from the source area with the exception of M-
3 (May 2007) as discussed below.
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Ratio of Na/(Ca+Mg)

Monitor Well July-August 2006 May 2007
MW-1 32 1.4
MW-2 3.6 1.9
MW-3 41 4.2
MW-4 1.8 1.3
MW-5 9.0 2.4
MW-6 NA 2.3
MW-7 0.5 1.5
MW-8 NA 2.1
MW-9 NA 07
MW-10 NA 1.0
MW-11 NA 04

MW-12 (before rain) NA 14
MW-12 (after rain) NA 13
MW-14 NA 04
MW-15 NA 0.7
MW-16 NA 0.9
MW-17 NA 0.5
Coleman Junction 54
Average Water Well 0.6

NA = not applicable, monitor well was installed in April 2007

Monitor well MW-3 currently has the highest sodium/(calcium + magnesium) ratio of the monitor
wells present at the site. This may be due to evaporation in the upper seep which would
concentrate the anions and cations resulting in higher sodium and chloride concentrations. The
sodium/(calcium + magnesium) ratio was generally lower in the monitor wells in April-May 2007 than
it was in July-August 2006 with the exception of MW-3 which was about the same and MW-7 which
was higher. The higher sodium/(calcium + magnesium) ratio in MW-7 may be related to the higher
groundwater elevation at the site as discussed below.

The water levels have risen in all of the monitor wells since July-August 2006. Rainfall for the three
month period prior to the 2007 investigation activities indicated an increase of approximately 5.5
inches of rain over the rainfall for the three month period prior to the 2006 investigation. The recent
rainfall is the likely cause of the general decrease in chloride concentrations in groundwater across
the site with the exception of monitor wells MW-1 and MW-3 which have increased. Chloride
concentrations have also increased in the lower seep and in the tributary at and downstream of the
lower seep. Increases in chloride concentrations in monitor wells MW-1 and MW-3 may be due to
mobilization of contaminants due to the high water levels in proximity to the upper and lower seeps.
The groundwater elevation in MW-7 was previously lower than the water elevation in the Colorado
River; however, the groundwater elevation in MW-7 is currently higher than the water elevation in
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the Colorado River. This appears to have resulted in the change in the composition of the
groundwater in MW-7 over the past year. Monitor well MW-7 previously had a similar composition to
the water present in the Colorado River and the average water well composition indicating that the
Colorado River was a losing stream at that time and was impacting MW-7. However, its current
composition is more similar to monitor wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-8,
MW-9, MW-10, MW-12 and MW-16 indicating that the Colorado River is currently a gaining stream
and groundwater from MW-7 is likely discharging to the Colorado River.

It was also noted that monitor wells MW-10 and MW-12 (after rain) had higher percentages of
bicarbonate alkalinity than the other impacted monitor wells. As detailed in Section 4.7, both of
these wells were impacted for a short-duration by an apparent fresh water source (likely infiltration
from recent rainfall). Monitor well MW-12 was sampled before and after the rainfall event and
exhibited a higher percentage of bicarbonate following the rainfall event. The higher percentages of
bicarbonate identified in these wells appears to be related to the influx of fresh water.

The sodium/(calcium + magnesium) ratio of 9.0 calculated for monitor well MW-5 based on the July-
August 2006 sample data indicated that very little base exchange had taken place near the source
area indicating that the source may still be active. However, the sodium/(calcium + magnesium)
ratio decreased to 2.4 for MW-5 based on the April-May 2007 sample data. As noted above, this
decrease appears to be related to the infiltration of fresh water from the recent rainfall.

The composition of the water samples from the lower seep (Lower Seep-1) and tributary (SW-Trib-1,
SW-Trib-2 and SW-Trib-3) are similar to monitor well MW-1. Chloride levels were higher in the
tributary than in the lower seep; however, this may be due to evaporation in the tributary which would
concentrate the anions and cations resulting in higher chloride concentrations. Chloride levels were
higher in MW-1 than in SW-Trib-1 and SW-Trib-2; however, the chloride level in surface water
sample SW-Trib-3, which was the furthest downstream sample collected from the tributary, was
higher than the chloride levels detected in samples MW-1, Lower Seep-1, SW-Trib-1 and SW-Trib-
2. This may indicate that groundwater with higher chloride levels than those identified in MW-1 is
seeping into the tributary further downstream or it may be a result of evaporation in the tributary.

The composition of the water samples from the tributary (SW-Trib-4, SW-Trib-5 and SW-Trib-6)
adjacent to the upper seep and MW-3 are similar to monitor well MW-3. However, chloride levels
were lower in the tributary than in MW-3, which is considered to be representative of the upper seep.

The composition of the water samples from the Colorado River are very similar to one another.
However, the water samples collected from the Colorado River during the additional investigation in
April-May 2007 indicated higher percentages of bicarbonate and lower percentages of sulfate
compared to the samples collected from the Colorado River during the initial investigation in July-
August 2006. This appears to be related to the influx of fresh water (rainfall) which typically has low
sulfate concentrations. Higher percentages of bicarbonate were also noted in monitor wells MW-10
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and MW-12 (as discussed above) which appeared to have been impacted by recent rainfall.

The composition of the water sample from the Coleman Junction is most similar to the composition
of the water from monitor wells MW-2, MW-3, MW-5 and MW-6 with the exception of higher chloride
and sodium concentrations in the Coleman Junction. The presence of lower chloride concentrations
in monitor well MW-5 (located adjacent to the source area) appears to be related to the infiltration of
fresh water based on the higher groundwater elevation in this monitor well in May 2007 compared to
August 2006.

Based on the current data along with the groundwater elevations (as discussed in Section 4.7), itis
difficult to determine whether brine is actively seeping from the Wolverton Well No. 1 or whether
chloride concentrations detected in groundwater samples are related to residual contamination from
aformer source. It appears that multiple groundwater zones exist at the site which exhibit significant
seasonal variations. It also appears that rainfall can have an impact on site groundwater conditions
in a very short timeframe. The combination of these factors makes it difficult to make a
determination as to whether there is an active source at the site. However, based on the elevated
sodium and chloride levels detected in monitor well MW-5 during the initial investigation in July-
August 2006 (indicating a lack of base exchange), it appears that the Wolverton Well No. 1 is an
active source of brine water, although at an apparent reduced flow rate. The lower sodium and
chloride levels detected in MW-5 during the additional investigation in April-May 2007 appear to be a
result of dilution from the infiltration of fresh water.

Though the source may still be active, it appears to be having a minimal effect on chloride
concentrations in the Colorado River. Chloride concentrations detected in surface water samples
collected from the Colorado River both up-gradient and down-gradient of the Ballinger seep indicate
that chioride levels are higher in the Colorado River (351 mg/L) prior to its confluence with Elm
Creek (158 mg/L) than they are further downstream, along the seep area (218-240 mg/L).
Therefore, it appears that the source is currently a minor contributor of salinity to the Colorado River.
It should also be noted that the current chloride levels of 218-240 mg/L in the Colorado River are
significantly lower that those detected in July-August 2006 (621-626 mg/L). Though the elevated
water levels at the site have resulted in the Colorado River currently being a gaining stream (it was
noted to be a losing stream in July-August 2006), the chloride-impacted groundwater present in the
alluvium discharging to the Colorado River is being diluted by the apparent increased surface water
flow in the Colorado River due to the recent rainfall. However, although the chloride concentration
may be lower during periods of higher rainfall the chloride load in the river can increase due to the
increased volume of water entering the river.

4.7 Water/Groundwater Elevation Data

The monitor wells and selected additional data points relative to evaluation of the seep were
surveyed for top-of-casing (TOC) and/or ground surface elevations referred to a topographic bench

23

N:\Projects\2005\94057272\94057272B\LS\Ballinger.LSI final.8.28.07.doc



Limited Site Investigation 1 rerfacnn

Ballinger Seep

Ballinger, Runnels County, Texas
Project No. 94057272B

August 28, 2007

mark (USGS topographic quadrangle map of Ballinger, Texas) which is anticipated to be within +/- 5
feet of sea level datum. On August 21, 2006, and May 30, 2007, Terracon gauged the depth to
water in each monitor well and also determined elevations for water in the tributary adjacent to the
lower seep, the approximate top of the lower seep, the approximate top of the upper seep and the
water elevation in the Colorado River. Water/groundwater elevation data was evaluated with
respect to two seep areas in the tributary which included the lower seep area near monitor well MW-
1 as well as the upper seep area near monitor well MW-3.

The groundwater elevation in monitor wells MW-1 and MW-4, located on either side of the tributary
adjacent to the lower seep, is relatively similar (MW-1 is 1.35 feet higher in elevation). Observations
of the tributary indicate bedding planes in the limestone bedrock present at this location have no
discernable dip and therefore it is reasonable to assume that the seep could easily migrate beneath
the tributary and have impacted MW-4. The groundwater elevation in MW-2, which is screened in a
deeper zone adjacent to MW-1, is approximately 7.68 feet lower in elevation than MW-1 and
approximately 6.33 feet lower in elevation than MW-4. This difference in elevation as well as the
difference in chloride concentrations in groundwater samples collected from these monitor wells
appears to indicate that there are at least two groundwater zones present at the site. Chloride
concentrations in monitor wells MW-1 and MW-4 are significantly lower than in MW-2, which is the
same approximate distance from the source area as MW-1 and MW-4. This appears to indicate that
monitor wells MW-1 and MW-4 are being impacted from a shallow fresh water source related to
MW-3.

The groundwater elevation at monitor well MW-3, which is located within the upper seep area, is
16.94 feet higher than the groundwater elevation at MW-5, near the source area. The elevation of
the base of MW-3 is 4.84 feet above the current groundwater elevation in MW-5. The groundwater
elevation at monitor well MW-6, which is located approximately halfway between MW-5 and MW-1,
is 24.48 feet higher than the groundwater elevation at MW-5, near the source area. The elevation of
the base of MW-6 is 2.08 feet above the current groundwater elevation in MW-5. Due to the
significantly higher groundwater elevation at these locations with respect to the source area, it does
not appear that water from the Wolverton Well No. 1 is currently impacting monitor wells MW-3 and
MW-6. However, based on site elevation data, it is possible that groundwater from monitor wells
MW-3 and MW-6 has had a minor impact on MW-5, which is located hydrologically down-gradient
based upon the groundwater elevations. This higher groundwater elevation present in MW-3 and
MW-6, which are topographically down-gradient of MW-5, appears to further support the conclusion
that there are shallow and deep groundwater zones present at the site.

When the RRC plugged the Wolverton Well No. 1in 1998, salt water was reportedly present at a
depth of approximately 28 feet bgs in this well, which would have been at an approximate elevation
of 1639 feet (compared to a current groundwater elevation of 1616.52 feet in MW-5). Based on this
depth, the groundwater elevation at the source area would have been approximately 6 feet higher in
elevation than the current groundwater elevation in MW-3. However, the elevation at the area
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where the seep appeared to have historically surfaced in the tributary (approximately 50 feet
upstream of MW-3) was indicated to be 1639.9 feet which supports the depth to salt water in the
Wolverton Well No. 1 identified by the RRC. This elevation is also similar to the current
groundwater elevation in MW-6 of 1641.00 feet. Additionally, RRC personnel observed salt crystals
at the ground surface surrounding the Wolverton Well No. 1 covering an approximate 15 ft x 150 ft
area from the well toward the tributary in 1998 indicating that salt water was flowing from this well at
the ground surface at some point in time. Based on this information, it appears that the Wolverton
Well No. 1 impacted the upper seep area and area in proximity to MW-6 historically and the current
elevated chloride levels in monitor wells MW-3 and MW-6 may be due to residual chloride present in
this area. Additionally, due to the significantly lower chloride levels in monitor wells MW-1 and MW-4
with respect to MW-2, it appears that the chloride levels detected in MW-1 and MW-4 may be due to
residual chloride present in this area from the historic release.

Monitor well MW-6, which is located approximately halfway between MW-5 and MW-1, was initially
dry in July-August 2006 and April 2007, but had water in May 2007. The groundwater elevation in
this well is currently 1641.00 feet, which is similar to the elevation of the upper seep. This may
indicate that the fresh water zone impacting MW-3 is now impacting MW-6 due to the elevated
groundwater table across the site. The chloride concentration in MW-6 is currently similar to that in
MW-5; however, based on the significant difference in groundwater elevations as well as the base of
MW-6 being higher in elevation than the current groundwater elevation in MW-5, it appears unlikely
that there is significant interaction of groundwater between MW-6 and MW-5 and that they are
intercepting two separate groundwater zones.

Monitor well MW-12 which is located topographically up-gradient of MW-3, exhibited elevated
chloride levels. However, the chloride levels were below those detected in MW-3. Additionally, the
groundwater elevation in MW-12 is 7.8 feet lower than in MW-3. Groundwater from MW-3 appears
to have migrated down-gradient resulting in impact to MW-12. It should also be noted that MW-12
appears to be subject to short-term impacts from an apparent fresh water source (possibly rainfall).
Terracon initially sampled MW-12 on May 22, 2007 when it contained 1.5 feet of water. Due to the
low water level, it was not possible to develop MW-12. Following a rainfall event on May 24, 2007,
MW-12 was re-gauged on May 25, 2007 and found to have 3.8 feet of water present. MW-12 was
subsequently developed and re-sampled with results indicating chloride concentrations of 4,610
mg/L on May 22, 2007 and 1,000 mg/L on May 25, 2007. MW-12 was re-gauged on May 30, 2007
and found to have 1.54 feet of water.

A similar situation was also encountered with MW-10. Terracon initially attempted to sample MW-10
on May 22, 2007; however, there was an insufficient amount of water present for sampling.
Following a rainfall event on May 24, 2007, MW-10 was re-gauged on May 25, 2007 and found to
have 12.79 feet of water present. MW-10 was subsequently developed and sampled with resuits
indicating a chloride concentration of 670 mg/L. MW-10 was re-gauged on May 30, 2007 and found
to have only a trace of water. Short-term impacts to groundwater elevations were not noted in
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association with other monitor wells gauged during this timeframe. However, it shouid be noted that
MW-11 was gauged on May 25, 2007 after the rainfall event and the groundwater elevation was
indicated to be 3.38 feet lower than prior to the rainfall event on May 21, 2007. MW-11 was re-
gauged on May 30, 2007 and indicated to be 8.21 feet lower in elevation than when measured on
May 25, 2007.

The presence of less saline groundwater in monitor wells MW-10, MW-11 and MW-15 indicates that
there is a deeper groundwater zone at the site, apparently unimpacted from the Wolverton Well No.
1. The chloride concentrations in MW-10 (670 mg/L), MW-11 (516 mg/L) and MW-15 (484 mg/L)
are similar to the average chloride concentration (509 mg/L) in water wells present in the Lueders
Formation. However, this zone appears to be discontinuous, based on MW-13 being dry. Itis likely
that MW-5 is intercepting this deeper zone and mixing with water from the Wolverton Well No. 1. It
is also possible that the shallow zone has had some impact on MW-5, but the impact would appear
to be minimal based on the groundwater elevations.

Monitor wells MW-7, MW-8, MW-9, MW-14, MW-16 and MW-17 were installed along the Colorado
River to evaluate whether the seep could be directly impacting the Colorado River. Chloride
concentrations were elevated in MW-7 (2,350 mg/L), MW-8 (1,740 mg/L), MW-9 (6,280 mg/L) and
MW-16 (4,930 mg/L) and the groundwater elevation in these monitor wells was higher than the
water elevation in the Colorado River. MW-7 had previously indicated a groundwater elevation
lower than the water elevation in the Colorado River in July-August 2006. This data indicates that
the Colorado River can be both a gaining stream or a losing stream, depending on seasonal
conditions. The chloride concentrations detected in MW-7, MW-9 and MW-16 were higher than the
chloride concentrations detected in monitor wells MW-1 and MW-4. This indicates that monitor
wells MW-7, MW-9, and MW-16 are being more significantly influenced by groundwater from the
Wolverton Well No. 1 (deep groundwater zone) and being influenced by shallow groundwater to a
lesser degree. Based on groundwater elevations, the deeper groundwater zone may be discharging
to the alluvium present along the Colorado River and spreading out laterally within the alluvium
along the river bank. Based on the groundwater concentration and elevation data, impacted
groundwater is migrating along the Colorado River both upstream and downstream of the tributary.
However, based on the highly elevated chloride concentrations detected in MW-9 and MW-16,
chloride-impacted groundwater from the deeper groundwater zone appears to be preferentially
migrating along the alluvium in an upstream direction with respect to the Colorado River.

In conclusion, based on water composition and groundwater elevation data, it appears that there are
at least two separate groundwater zones present at the site. It appears that there is a shallow water
zone present along the tributary which was intercepted by monitor wells MW-1, MW-3, MW-4, MW -
6 and MW-12. It is also possible that the shallow zone has had some impact to MW-5, but the
impact would appear to be minimal based on the groundwater elevations. Elevated chloride levels
detected in monitor wells MW-1, MW-3, MW-4, MW-6 and MW-12 may be due to residual chloride
impact to this area from the Wolverton Well No. 1.
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Additionally, it appears that there is a deeper zone that is being impacted by the Wolverton Well No.
1. Due to the presence of salt water in monitor well MW-5 and the elevated sodium and chloride
levels (indicating a lack of base exchange), it appears that the Wolverton Well No. 1 is an active
source of salt water. However, it appears that the source has been significantly reduced by plugging
of this well. The elevated chloride levels present in monitor well MW-2 indicate that this well is being
currently impacted from the deeper salt water zone seeping from the Wolverton Well No. 1.

At this time, it does not appear that the deeper salt water zone is directly impacting the tributary. It
appears that this zone is discharging into the alluvium present along the Colorado River (intercepted
by monitor wells MW-7, MW-8, MW-8, MW-14 and MW-16. The Colorado River was indicated to be
a losing stream based on the groundwater elevation in monitor well MW-7 in July-August 2006;
however, based on groundwater elevation data for monitor wells MW-7, MW-8, MW-9, MW-14, MW-
16 and MW-17 in April-May 2007, it appears that the Colorado River is currently a gaining stream. It
is also likely that water from the shallow zone (present in monitor wells MW-1, MW-3, MW-4, MW-6
and MW-12) is discharging into the alluvium. During our initial site investigation activities in July-
August 2006, Terracon observed that water from the seep present in the tributary was not flowing
into the Colorado River indicating that due to the low flow in the tributary, it was likely infiltrating
downward into the alluvium along the Colorado River. Terracon’s initial investigation activities were
performed during a dry time of year. During the additional investigation activities in April-May 2007,
Terracon observed the tributary to be flowing directly into the Colorado River. However, it is still
likely that much of this water is infiltrating downward into the alluvium along the Colorado River.

5.0 EVALUATION OF SEEP QUANTITY

As part of the site investigation activities, Terracon estimated the quantity of the upper and lower
seeps. To estimate the quantity of the seeps, Terracon performed one rising head and one falling
head slug test on monitor wells MW-1 and MW-3 to characterize the hydraulic conductivity of the
soils/rock and evaluate the yield of the shallow groundwater bearing zone. Rising head and falling
head slug tests were also performed on additional site monitor wells, as detailed below, to evaluate
site conditions.

Time-drawdown data collected during the slug tests was documented in the MathCAD worksheets in
Appendix E. The Bouwer and Rice method was used to evaluate the hydraulic conductivity of the
soils/rock in the vicinity of monitor wells MW-1 and MW-3. The sustained yield of a water well
completed in soils and shallow bedrock was evaluated using the nonequilibrium well function
equation described in Attachment B of the TCEQ guidance document RG-366-TRRP-8
Groundwater Classification, dated March 2003.

The hydraulic conductivities and estimated well yields calculated for MW-1, MW-2, MW-3, M\W-4,
MW-5, MW-7, MW-9 and MW-14 are summarized in the table below.
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Terracon

Hydraulic
Monitor Well Date Cor_lductivity Estimated Well Yield
{centimeters per (gallons per day)
second)
MW-1 — Rising Head July 21, 2006 1.9xE-4 300
MW-1 — Falling Head July 21, 2006 4 8xE-4 600
MW-2 — Rising Head July 21, 2006 7.8-E-6 48
MW-2 — Falling Head July 21, 2006 1.6xE-5 89
MW-3 — Rising Head April 26, 2007 1.4xE-6 3
MW-3 - Falling Head April 26, 2007 1.3xE-5 14
MW-4 — Rising Head August 15, 2006 8.8XE-6 28
MW-4 — Falling Head August 15, 2006 1.2xE-5 20
MW-5 — Bail Down Test April 26, 2007 Not Determined 3
MW-7 — Rising Head May 30, 2007 1.7xE-3 1,000
MW-7 — Falling Head May 30, 2007 5.6xE-4 400
MW-9 — Rising Head May 30, 2007 1.4xE-5 12
MW-14 — Rising Head May 30, 2007 3.1xE-5 29

Based on the slug test data from monitor well MW-1, the flow rate of the lower seep was estimated
to be approximately 35 to 106 gallons per day. Seep quantity calculations are provided in Appendix
E. Numerous assumptions were made in estimating the seep quantity. Since no obvious seep zone
was encountered during drilling activities and based on the fact that it appears that there could be
muitiple thin seep zones (fractures and/or bedding pianes within the iimestone), it was assumed that
the seep zone was 0.25 feet thick. Additionally, it was assumed that the material in the seep zone
consisted of clay material and the groundwater gradient from monitor well MW-3 to monitor well
MW-1 (0.04409 ft/ft) was utilized to calculate seepage velocity, which was used to quantify the seep
flow. Though Terracon made numerous assumptions in calculation of the seep quantity, it should
be noted that, based on visual observations of the seep, the quantity estimate appears to be a
reasonable estimate.

Based on the slug test data from monitor well MW-3, the flow rate of the upper seep was estimated
to be approximately 12 to 36 gallons per day. Seep quantity calculations are provided in Appendix
E. Numerous assumptions were made in estimating the seep quantity. Since it appears that the
seep zone was present within the weathered material overlying bedrock encountered during drilling
activities, it was assumed that the seep zone was 4.0 feet thick. Additionally, it was assumed that
the material in the seep zone consisted of clay material and the groundwater gradient from monitor
well MW-3 to monitor well MW-1 (0.0449 ft/ft) was utilized to calculate seepage velocity, which was
used to quantify the seep flow. Though Terracon made numerous assumptions in calculation of the
seep quantity, it should be noted that, based on visual observations of the seep, the quantity
estimate appears to be a reasonable estimate.
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6.0 FINDINGS AND RECOMMENDATIONS

The findings and recommendations of this investigation are as follows:

» Laboratory analyses of soil, groundwater, surface water and seep water samples collected from
the site during the initial investigation in July-August 2006 did not indicate BTEX or TPH
concentrations above the laboratory SQLs.

» Laboratory analyses of soil samples collected from monitor wells MW-1, MW-2, MW-3, MW-5
and MW-7 during the initial investigation in July-August 2006 indicated chloride concentrations
ranging from 730 mg/kg to 5,490 mg/kg. The soil sample collected from monitor well MW-3 at a
depth of 4.0-5.0 feet bgs indicated a chloride concentration of 5490 mg/kg. Chloride
concentrations detected in the remaining soil samples ranged from 730 to 2,200 mg/kg.

e Based on the field screening results and BTEX, TPH and chloride analytical results obtained
during the initial investigation activities in July-August 2006, soil samples were not collected
during the additional investigation activities in April-May 2007. However, soils were field
screened for VOCs with a PID and for chloride utilizing Hach Quantab® strips during the
additional investigation activities to compare to the initial data to confirm that sampling was not
necessary. Field PID and chloride screening readings did not exceed those obtained during the
initial investigation.

e Laboratory analyses of groundwater samples collected from monitor wells MW-1, MW-2, MW-3,
MW-4, MW-5, MW-6, MW-7, MW-8, MW-9, MW-10, MW-11, MW-12, MW-14, MW-15, MW-16
and MW-17 during the additional investigation activities in April-May 2007 indicated chloride
concentrations ranging from 36.6 mg/L to 13,300 mg/L.

» Laboratory analyses of surface water samples collected from the tributary at and downstream of
the lower seep area during the additional investigation activities in April-May 2007 indicated
chloride concentrations ranging from 1,920 mg/L to 2,370 mg/L. Laboratory analysis of surface
water samples collected from the tributary at and downstream of the upper seep area during the
additional investigation activities in April-May 2007 indicated chloride concentrations ranging
from 4,180 mg/L to 5,300 mg/L.

» Laboratory analyses of surface water samples collected from the Colorado River during the
additional investigation activities in April-May 2007 indicated chloride concentrations ranging
from 218 mg/L to 240 mg/L. Surface water samples collected from the Colorado River and EIm
Creek located approximately 2,500 feet upstream of the tributary indicated chloride
concentrations of 351 mg/L and 158 mg/L, respectively.
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Laboratory analyses of a surface water sample collected from the lower seep near monitor well
MW-1 during the additional investigation in April-May 2007 indicated a chloride concentration of
1,620 mg/L.

Based on water composition and groundwater elevation data, it appears that there are at least
two separate groundwater zones present at the site. It appears that there is a shallow water
zone present along the tributary which was intercepted by monitor wells MW-1, MW-3, MW-4,
MW-6 and MW-12. ltis also possible that the shallow zone has had some impact to MW-5, but
the impact would appear to be minimal based on the groundwater elevations. Elevated chloride
levels detected in monitor wells MW-1, MW-3, MW-4, MW-6 and MW-12 may be due to residual
chloride impact to this area from the Wolverton Well No. 1.

Additionally, it appears that there is a deeper zone that is being impacted by the Wolverton Well
No. 1. Due to the presence of salt water in monitor well MW-5 and the elevated sodium and
chloride levels (indicating a lack of base exchange), it appears that the Wolverton Well No. 1 is
an active source of salt water. However, it appears that the source has been significantly
reduced by plugging of this well. The elevated chloride levels present in monitor well MW-2
appears to indicate that this well is being currently impacted from the deeper salt water zone
seeping from the Wolverton Well No. 1.

Atthis time, it does not appear that the deeper salt water zone is directly impacting the tributary.
It appears that this zone is discharging into the alluvium present along the Colorado River
(intercepted by monitor wells MW-7 MW-8 MW-9 MW-14 and MW-16. The Coloradc River
was indicated to be a losing stream based on the groundwater elevation in monitor well MW-7 in
July-August 2006; however, based on groundwater elevation data for monitor wells MW-7, MW-
8, MW-9, MW-14, MW-16 and MW-17 in April-May 2007, it appears that the Colorado River is
currently a gaining stream. It is also likely that water from the shallow zone (present in monitor
wells MW-1, MW-3, MW-4, MW-6 and MW-12) is discharging into the alluvium. During our initial
site investigation activities in July-August 2006, Terracon observed that water from the seep
present in the tributary was not flowing into the Colorado River indicating that due to the low flow
in the tributary, it was likely infiltrating downward into the alluvium along the Colorado River.
Terracon’s initial investigation activities were performed during a dry time of year. During the
additional investigation activities in April-May 2007, Terracon observed the tributary to be flowing
directly into the Colorado River. However, it is still likely that much of this water is infiltrating
downward into the alluvium along the Colorado River.

Based on review of available RRC file information for an approximate one-half mile radius
surrounding the site, conversations with RRC personnel, site observations and an evaluation of
field and laboratory data, it appears that Wolverton Well No. 1 is an active source of saltwater
impact at the site. Though the seep may still be active, it appears to be having a minimal effect
on chloride concentrations in the Colorado River. Chloride concentrations detected in surface
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water samples collected from the Colorado River both up-gradient and down-gradient of the
Ballinger seep indicate that chloride levels are higher in the Colorado River (351 mg/L) prior to
its confluence with EIm Creek (158 mg/L) than they are further downstream, along the seep area
(218-240 mg/L). Therefore, it appears that the Ballinger seep is currently a minor source of
salinity to the Colorado River. It should also be noted that the current chloride levels of 218-240
mg/L in the Colorado River are significantly lower that those detected in July-August 2006 (621-
626 mg/L). Though the elevated water levels at the site have resulted in the Colorado River
currently being a gaining stream (it was noted to be a losing stream in July-August 20086), the
chloride-impacted groundwater present in the alluvium discharging to the Colorado River is
being diluted by the apparent increased surface water flow in the Colorado River due to the
recent rainfall. However, although the chloride concentration may be lower during periods of
higher rainfall the chloride load in the river can increase due to the increased volume of water
entering the river.

» Based on the slug test data from monitor well MW-3, the seep flow rate for the upper seep was
estimated to be approximately 12 to 36 gallons per day. Based on the slug test data from
monitor well MW-1, the seep flow rate for the lower seep was estimated to be approximately 35
to 106 gallons per day.

Based on the additional monitoring data, replugging of the Wolverton Well No. 1 may be
necessary to eliminate the source of the release. Plugging of the Wolverton Well No. 1 will
significantly reduce the chloride concentrations in groundwater over time. However, based
on current surface water data for the site, it appears that the Ballinger seep is a minor source
of salinity to the Colorado River. We recommend consideration be given to re-plugging
Wolverton Well No. 1 and establishing a quarterly or semi annual monitoring program for the
monitor wells, seeps and surface water in the tributary and Colorado River to see if
conditions continue to improve.
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APPENDIX A

Figure 1 — Topographic Map

Figure 2 ~ 1995 Aerial Photograph

Figure 3 — Site Plan

Figure 4 - BTEX/TPH Concentrations in Groundwater (July-August 2006)
Figure 5A — Chloride Concentrations in Groundwater (July-August 2006)
Figure 5B — Chloride Concentrations in Groundwater (May 2007)
Figure 6 - BTEX/TPH Concentrations in Surface Water (July 2006)
Figure 7A — Chloride Concentrations in Surface Water (July 2006)
Figure 7B — Chloride Concentrations in Surface Water (May 2007)
Figure 8A — Water/Groundwater Elevations (August 21, 2006)
Figure 8B — Water/Groundwater Elevations (May 30, 2007)

Figure 9 — Cross-Section A-A’

Figure 10 — Cross-Section B-B’

Figure 11 — Cross-Section C-C’

Figure 12 — Cross-Section D-D’

Figure 13 — Cross-Section E-E’

Figure 14A — Radial Plots of Anion/Cation Data

Figure 14B — Radial Plots of Anion/Cation Data

Figure 14C — Radial Plots of Anion/Cation Data

Figure 14D — Radial Plots of Anion/Cation Data

Figure 15 - Field Screening Data — Chloride (July-August 2006)
Figure 16 — Field Screening Data — Conductivity (August 2006)
Figure 17 — Anion/Cation Data for Groundwater (May 2007)
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Limited Site Investigation 1rerrac0n

Ballinger Seep

Ballinger, Runnels County, Texas
Project No. 94057272B

August 28, 2007

APPENDIX B

Boring Logs



MWL-CHLORIDE 94057272 GPJ 11/1C/C5

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP DRILLING COMPANY: Universal Drilling
PROJECT NUMBER: 94057272 DRILLER: K. Barge
CLIENT: Railroad Commission of Texas DRILLING METHOD: Air Rotary
BORING / WELL NUMBER: _MW-1 BORE HOLE DIAMETER: 6 7/8"
TOTAL DEPTH: _25.0' SCREEN: Diam.__ 2"  Length __ 20’ Slot Size 0.010"
SURFACE ELEVATION: _1621.4 CASING: Diam. 2"  Length 5 Type PVC
FIELD PERSONNEL: M. Majesko DATE DRILLED: 7-17-06
PAGE 1 of 1
5
= g § w o § _ =
= |2 = |2 gl wg|zg =
Eols| 22 |8 2185|365 &
£ 13| £8 |3 |E|5|5=z|8¢% DESCRIPTION OF STRATUM 8
0 0
LIMESTONE, yellowish-gray, hard, dry, no odor
<120012.7
5 5
<1200 7.7
10 - some moisture noted on rock core from 9'-9.5' —gm
SANDY SILTY CLAY, brown, medium stiff, slightly plastic, damp, no
11.0 odor (1"-2" seam) L
<1200011.5 120 | 12.0

LIMESTONE, medium bluish gray, hard, dry, no odor
- 1.5 feet of sample recovery —

15 15.0 15
<1200 4.9 LIMESTONE, medium bluish gray, hard, dry, no odor

20 20
<1200 1.8

25 0.0 25.0 25

Bottom of boring at 25.0°

30 30

REMARKS:

Core sampling from 0-25'

Tlerracon
THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




&

72 GPJ 11/10/0

7

7

S

MWL-CHLORIDE 940!

SOIL BORING / MONITORING WELL LOG

PROJECT BALLINGER SEEP

PROJECT NUMBER: _94057272

CLIENT: Railroad Commission of Texas

BORING / WELL NUMBER: _MW-2

DRILLING COMPANY: Universal Drilling

DRILLER: K. Barge

DRILLING METHOD: Air Rotary

BORE HOLE DIAMETER: 6 7/8"

TOTAL DEPTH: _50.0¢ SCREEN: Diam. __ 2"  lLength 25' Slot Size _ 0.010"
SURFACE ELEVATION: _1621.6 CASING: Diam. 2" Length 25 Type PVC
FIELD PERSONNEL:_M. Majesko DATE DRILLED: 7-17-06
PAGE 1 of 1
&
_ 3] g . _
L] 3 = 3 ol L2IEE £
T ) = o =} o > o > s
= ] o |l ax|okx s
5 13| ©& | Z|elz|zEidE &
4 18| $8 | 5|23 d=z|oz DESCRIPTION OF STRATUM S
0 0
% LIMESTONE, yellowish gray, hard, dry, no odor
10 % 10
12.0
<1200 3.8 LIMESTONE, medium bluish gray, hard, dry, no odor
T 15.0 ]
t—— <1200 2.7 r 16.0 - wet fracture approximately 15'-16' -

20 20
T <1200 3.1 O
- N 25.0

LIMESTONE and SHALE, medium bluish gray, hard, dry, no odor (-
<1200 1.2
30 30
<1200 2.3 —
<1200 1.9 —

40 40

<1200 6.0 1
<12000 2.2 —

50 50.0 - 50

Bottom of boring at 50.0'

60 60

REMARKS:

Core sampling from 10'-15' .Ikrmm

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




11/10/06

GPJ

Z

MWL-CHLORIDE 9405727

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP

DRILLING COMPANY: Universal Drilling

PROJECT NUMBER: 94057272

DRILLER: K. Barge

CLIENT: Railroad Commission of Texas

DRILLING METHOD: _Air Rotary

BORING / WELL NUMBER: _MW-3

BORE HOLE DIAMETER: _6 7/8"

TOTAL DEPTH: _15.0'

SURFACE ELEVATION: _1636.6

CASING: Diam. 2" length 2.5 Type PVC

SCREEN: Diam. __ 2" Length 12.5'°  Slot Size 0.010"

FIELD PERSONNEL:_M. Majesko

DATE DRILLED: 7-18-06

PAGE 1 of 1
g

_ |3 5 & _

|2 2 | & ol W2 1E¢2 i

T ) = 74 R N T

Eol=2l 22 19 S 5636 &

3 < o) = =

8 |8 £8 |3 |z|d|dz|az DESCRIPTION OF STRATUM &

0 0
SILTY CLAY, dark yellowish orange, yellowish gray and light gray, soft,
plastic, moist, no odor —
2.4
3.2 40 | 40
5 1216| 5.7 5.0 LIMESTONE, medium bluish gray, hard, dry, no odor 5
3212| 7.9 - moist weathered zone at 6.5' (<1") —
10 10
120 {14.2
15 15.0 15
Bottom of boring at 15.0'

20 20
25 25
SOF_ 30
REMARKS:
Hand auger 0-4', core sampling 4'-15' TEfmcm

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




MWL-CHLORIDE 94057272 GPJ 11/1C/06

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP

PROJECT NUMBER: 94057272

CLIENT' Railroad Commission of Texas

BORING / WELL NUMBER: _MW-4

DRILLING COMPANY: Universal Drilling

DRILLER: K. Barge

DRILLING METHOD: Air Rotary

BORE HOLE DIAMETER: _6 7/8"

TOTAL DEPTH: _25.0' SCREEN: Diam. 2" Length 20' Slot Size  0.010"
SURFACE ELEVATION: _1621.1 CASING: Diam. 2" Length 5' Type PVC
FIELD PERSONNEL: M. Majesko DATE DRILLED: 7-18-06
PAGE 1 of 1
)
T 5 _
oz 2 & ol 2| &< <
T n = o | = xr = T
— - 0 @) o a o x [
sz B8 |2|c|3|3E|gt .
a ) <0 S|lald|ldz|az DESCRIPTION OF STRATUM a
0 0
LIMESTONE, yellowish gray, hard, dry, no odor
<120 1.9
5 5
<120} 39
10 19
120
<120| 55 LIMESTONE, medium bluish gray, hard, dry, no odor
15 15
1721 5.0
20 20
<120| 3.3
25 25.0 25
Bottom of boring at 25.0'

_— _—
| —
30 30

REMARKS:
Tlerracon

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




MWL-CHLORIDE 94057272 GPJ 11/10/C5

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP

DRILLING COMPANY: Universal Drilling

PROJECT NUMBER: 94057272

DRILLER: K. Barge

CLIENT: Railroad Commission of Texas

DRILLING METHOD: _Air Rotary

BORING / WELL NUMBER: _MW-5

BORE HOLE DIAMETER: 6 7/8"

TOTAL DEPTH: 55.0' SCREEN: Diam. 2"  Length 50 ~____0.010"
SURFACE ELEVATION: _1666.4 CASING: Diam. 2" Length 5 PVC
FIELD PERSONNEL: M. Majesko DATE DRILLED: 7-18-06
PAGE 1 of 1
&
_ |z : 5 _
2 ©)
g = |8 20 w2 |E% £
T n = @ S a2 |z =2 I
[ aw o ol ax o x o
512l @5 | # 9|3 zE|gt 2
& |3 20 5|12|8 dz|o6z DESCRIPTION OF STRATUM 5
0 0
v SILTY CLAY, yellowish gray, medium stiff, slightly plastic, damp, no
— 30 odor F—
34
4.0 LIMESTONE, yellowish gray, hard, dry, no odor -
1628} 11 ﬂ 50 - dark yellowish orange clay seam (~2" thick) presentat4', 6", 11", 17, | |
708 | 0.0 and 24", stiff, damp, non-plastic except at 68' which was slightly plastic
10
11.0
1216/ 0.0 I 120 -
1180( 1.0
20
24.0 B
888 | 2.5 LIMESTONE, medium bluish gray, hard, dry, no odor
- shale seam (3" thick) at 26 ]
30
268 | 0.0 .
- shale seam (3" thick) at 31' —
<120| 0.0 - shale seam (2" thick) at 36’ T
40
- shale seam (2" thick) at 47 I
50
<120} 0.0 . ]
= 55.0 - shale seam (2" thick) at 54' .

] Bottom of boring at 55.0' R
60 60
REMARKS:

Core sampling from 0-55' 1E|' on

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




MWAL-CHLORIDE 94057272 GPJ 11/1C/CG

~ SOIL BORING / MONITORING WELL LOG

PROJECT. BALLINGER SEEP

PROJECT NUMBER: 94057272

CLIENT: Railroad Commission of Texas

BORING / WELL NUMBER: _MW-6

DRILLING COMPANY  _Universal Drilling

DRILLER: K. Barge R

DRILLING METHOD: _Air Rotary

BORE HOLE DIAMETER: _6 7/8"

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.

TOTAL DEPTH: 40.0° SCREEN: Diam. 2" Length 3% Slot Size _ 0.010"
SURFACE ELEVATION: _1659.3 CASING: Diam. __ 2" Length 5  Type _ PVC
FIELD PERSONNEL: M. Majesko DATE DRILLED: 7-19-06
PAGE 1 of 1
)
AT : .
S 2 |8 Bluwz|bz =
T e = hd 4 o & o i T
= |z 52 Sl .5z |ouw 5
2 18| £8 5lz |83z 8= DESCRIPTION OF STRATUM 8
0 0
LIMESTONE, yellowish gray, hard, dry, no odor
<120] 0.0 ]
<120 1.6 S
10 10
340 | 39
<120} 2.6 —
20 20
144 | 1.0
250 ]
LIMESTONE, medium bluish gray, hard, dry, no odor (-
- shale seams present in 25'-30" and 35'-40" intervals
144 | 21 —
30 30
<120| 1.2
<120]| 1.8 —
40 40.0 40
Bottom of boring at 40.0'
50 50
S—— b
60 60
REMARKS:
Tlerrocon




MWL-CHLCRIDE 94057272 GPJ 11/10/05

SOIL BORING / MONITORING WELL LOG

PROJECT. BALLINGER SEEP DRILLING COMPANY  _Universal Drilling
PROJECT NUMBER: 94057272 DRILLER: K, Barge
CLIENT: Railroad Commission of Texas DRILLING METHOD: _Air Rotary/HSA
BORING / WELL NUMBER: MW-7 BORE HOLE DIAMETER. 6 7/8" B
TOTAL DEPTH: _30.0' SCREEN: Diam 2"  Length 25' Slot Size 0.010"
SURFACE ELEVATION: _1609.0 CASING: Diam. 2" Length 5 Type PVC
FIELD PERSONNEL M. Majesko DATE DRILLED: 7-20-06
PAGE 1 of 1
&
= 18] & e -
s 2 2 | g ol w2 |E3 £
T & = x Sl a2 x 2 T
= a9 o aloax o [
5 13| ©d |2 |olzlzElgtE 5
o ) 20 o |lalw|nZ|oZ DESCRIPTION OF STRATUM o
0 0
75 SILTY SAND, red, very fine-grained, well sorted, damp, no odor
9.6
8.6
7.8
5 <120 9.1 5
7.6
=
7.7
<120| 8.4 - silty sandy clay seam, soft, damp from 7'-7.5'
8.7
10 8.8 10.0 10
82 SILTY CLAYEY SAND, red, very fine-grained, moist, no odor
}77
71
6.3
652 | 5.8 140 - silty sandy clay seam (1"-2"), moist from 13'-13.5'
79 SAND, yellowish red, very fine-grained, well sorted, moist, with a few 15
15 thin clay seams (<1/4")
7.9
6.9
<120| 71
84 - silty sand clay seam (3") at 18’
20 83 200 | 200 20
172 1 87 210 | 210 SILTY CLAYEY SAND, red, very fine-grained, very moist, no odor
LIMESTONE, medium bluish gray, hard, dry, no odor
25 25
rwjj - 2"-3" shale seams present at 26', 28" and 29’ ]
— — L
— — <1201 35 Bottom of boring at 30.0' -
30 RO o 30.0 30
REMARKS:
Cor ling from 20'-30
e sampling 1Ef on

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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MWL-CHLORIDE 940

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP
PROJECT NUMBER: 94057272B
CLIENT.  Railroad Commission of Texas
BORING / WELL NUMBER: MW- 8

DRILLING COMPANY: Universal Drilling
DRILLER: K. Barge

DRILLING METHOD: Hollow Stem Auger
BORE HOLE DIAMETER: 8.25"

TOTAL DEPTH: 30.0' SCREEN: Diam. 2" Length 15' Slot Size 0.010"
SURFACE ELEVATION: CASING: Diam. 2" Length 15 Type PVC
FIELD PERSONNEL: Y. Morgan DATE DRILLED: 04-24-07
PAGE 1 of
5 T
= g‘ 5 w E =
L3 z 5% ,2|&% L
T by = X | o 2|2 | T
- o w O |a|l ax | o ; =
5 2 g2 o |25 B8 g B
o) ® 20 T |G |&| 5z |dz DESCRIPTION OF STRATUM © 0
T !
01 . 0
v ;H 0 SILTY SAND, with sand seams, very fine-grained, moderate reddish
B 0 orange, very slightly moist, no odor
R 0 |
b 0 |
5| 0 504 2
. 0 ‘
:1: 0 ‘
i ;:1:4 0 -
i 1 0 .
10 o 0 <120 10
. 0 |
: oJe 0
| :H - - no recovery 12'-15' due to high sand content
| ‘-‘joq; E‘:: — ; !
15 el - o ' ©15
: “ : 0 |<120 !
| ‘H‘ o <120 - moderate brown silty clay seam 16.2'-16.5'
‘ :H 0 - very moist and increasingly sandy 16.5'-19'
ks 0 1268 | 11901  _fragment of 1" sub-rounded gravel at 17.5' S
ZOT J S0 ge00 2000 \ - 1/2" moderate brown sandy clay seams from 1719 / .20
| IW[ SAND, fine-grained, grayish orange, well sorted, very moist to wet, no |
L I odor ‘ :
{ S S T T T e - H
| I [ LIMESTONE with occasional shale seams, medium bluish gray, hard, 1
i | dry to slightly moist, no odor i
25 |, 1 25
as |
- [ l '
l [ [
i .
30, 0 180, 300 B L .30
| i Bottom of boring at 30.0'
| |
3/ j 35
o %
: | : i i
B | ! !

L ;
P i
400 | ‘ 140

REMARKS:
No sampling from 20'-29'. Sample from 29'-30" interval collected off augers -"'erracon

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP - o DRILLING COMPANY: Universal Drilling
PROJECT NUMBER: 94057272B S DRILLER: K. Barge o
CLIENT: Railroad Commission of Texas ~ DRILLING METHOD: Hollow Stem Auger
BORING / WELL NUMBER: MW-9 BORE HOLE DIAMETER: 8.25"

TOTAL DEPTH: 35.0° , , SCREEN: Diam. 2" Length 20"  Slot Size 0.010"

28 GPJ 05/11/07

7

7

MWL-CHLORIDE $4057

SURFACE ELEVATION: o . CASING Diam. 2" Length 12’ Type PVC
FIELD PERSONNEL: Y. Morgan , DATE DRILLED: 04-24-07
PAGE 1 of 1
z Lo
i o) P
- 18 & |8 _
- 2 8 2l g eg <
T o = e o a2 X2 T
= - D olalax| o =
5 3 E& oz i 3t 2t 5
a 1o 20O g i 0o|wl o2 | oZ DESCRIPTION OF STRATUM o
0 ) 0
: 12 SILTY SAND with sand seams, very fine-grained, moderate reddish
. 17 orange, slightly moist, no odor
. 2.4 <128
. 1.2 .
5 1.6 %5
. 2.3 - moist seam from 5'-7' i
. 27 |<128 170 S l
: - LIMESTONE, yellowish gray, hard, dry, no odor !
10, | - 1o
] I 110 I B 4
. : 0 SANDY CLAYEY SILT, greenish gray, dry with slightly moist seams, no
: 06 | 496 odor i
. 13 - slightly moist 12'-13'
REIRNS 16 s
g 20 - 1/2" shaley clay seams from 15-16' ‘
.1.] 16 |
bty 10 , f
A |
AN 18 ’ P
i 1. 06 .
20, }ﬂ -2 1/2" limestone fragment at 19.5' 20
f 11 2: 704 - very moist with hard platy shale seams and oxidized partings from
Celd 20-21
b 19 544 23.0 -
| 1 : - LIMESTONE, yellowish gray, hard, dry, no odor :
250 Ly = L 250 o 25
7 | 1 - LIMESTONE with occasional shale seams, medium bluish gray, hard, ;
n ) dry to slightly moist, no odor ;
-t ”1 1
'I'[ _ !
i - C
30 'I"I ~ <128 130
, ,,,LI - }
1y I -
o -
s - |
35 0 <128 | 350 | 35
Bottom of boring at 35.0'
1
1 ‘ i ;
w || L a0
REMARKS:
No sampling from 23'-34" Boring caved from 32'-35' Collected sample at 34'-35' from bottom of augers. 1rerracon

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




SOIL BORING / MONITORING WELL LOG

MWL-CHLORIDE 94057272B GPJ 05/1°/C7

PROJECT. BALLINGER SEEP DRILLING COMPANY. Universal Drilling
PROJECT NUMBER' 94057272B DRILLER: K. Barge
CLIENT: Railroad Commission of Texas DRILLING METHOD: Air Rotary
BORING / WELL NUMBER. MW-10 - ~ BORE HOLE DIAMETER: 7 7/8"
TOTAL DEPTH: 60.0' SCREEN: Diam. 2" Length 55' Slot Size 0.010"
SURFACE ELEVATION: CASING: Diam. 2" Length & Type PVC
FIELD PERSONNEL: Y. Morgan - o DATE DRILLED: 04-24-07
PAGE 1 of 2
&
_ 13 i g L
N z 518 w2|eg £
T & [ | gl 92|22 T
= 0 cojajlax|ox =
5 5 285 | o 2 % z:c|2¢& 5
o ' 20 T |0 5 6z|azZ DESCRIPTION OF STRATUM &
1
0 | | | ; 0
e o | 10 | SANDY SILTY CLAY, yellowish gray, slightly moist, no odor
j L | LIMESTONE, yellowish gray, hard, dry, no odor
|
5 2.0 <128 - moist, grayish yellow, weathered seam from 4'-7' 5
10 18 |<128 10
- slightly moist, weathered seam from 10'-11'
Ll
15, ’ : 0 374 15
20, 0 1720 20
[
5 o |236 N\ - slightly moist, weathered seam at interfface e
2 LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor :
- shale seams are slightly moist i
- shale content decreasing with depth |
30 0 | 264 30
35 0 35
40| T 1 peebodnt] |0 i<128 40
REMARKS:

Intervals and descriptions are estimated due to drilling method with no core sampling. Chloride and PID samples collected at 5' intervals from cuttings

Tlerracon
THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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MWL-CHLORIDE 9405

SOIL BORING / MONITORING WELL LOG

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.

PROJECT: BALLINGER SEEP DRILLING COMPANY: Universal Drilling
PROJECT NUMBER: 94057272B S DRILLER: K. Barge
CLIENT: Ratlroad Commission of Texas S ) DRILLING METHOD: Air Rotary
BORING / WELL NUMBER: MW-10 , BORE HOLE DIAMETER: 7 7/8"
TOTAL DEPTH: 60.0' - SCREEN: Diam. 2" Length 55'  Slot Size 0.010"
SURFACE ELEVATION ‘ , S CASING: Diam. 2" Length 5 Type PVC
FIELD PERSONNEL: Y. Morgan S DATE DRILLED: 04-24-07
PAGE 2 of 2
; z !
T 5 .
oz 2 c18 wg | £g &
T S = x| o o2 E2 T
E8 Lo S|E| ek ok 5
o [a) [ [
8 8 £ 8 g | 5|8 dz |8z DESCRIPTION OF STRATUM &
40| 40
LIMESTONE with shale seams, medium bluish gray, hard, dry, no cdor
- shale seams are slightly moist
- shale content decreasing with depth
45 0 | 145
|
50 0 |152 50
55 Lo 0 55
{
\
60 0 |704| | 60.0 B} . R 60
Bottom of boring at 60.0'
b i
| | r
n i
65! | .85
, }'
| |
I
i 1
70 I 70
i
75 i . i '75
o | ‘
Pl
‘ !
L |
| t ‘ -
80 | 1 80
REMARKS:
Intervals and descriptions are estimated due to drilling method with no core sampling. Chloride and PID samples collected at 5’ intervals from cuttings '||7=_'rracon
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MWL-CHLORIDE 940572728 GPJ 05/1

SOIL BORING / MONITORING WELL LOG

PROJECT BALLINGER SEEP
PROJECT NUMBER: 94057272B
CLIENT: Railroad Commission of Texas
BORING / WELL NUMBER: MW-11

DRILLING COMPANY: Universal Drilling
DRILLER: K. Barge

DRILLING METHOD: Air Rotary
BORE HOLE DIAMETER: 7 7/8"

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.

TOTAL DEPTH: 70.0' B SCREEN: Diam. 2" Length 55  Slot Size 0.010"
SURFACE ELEVATION: CASING: Diam. 2"  Length 15°  Type PVC
FIELD PERSONNEL: Y. Morgan ) - DATE DRILLED: 04-25-07
PAGE 1 of 2
| z 2
- 2 -
= ; ) w 1%} ) = w I
s izl E 2 8 us zg o
= ! -4 9 oljajlax o [
5 2 25 o 2 =2 32 3¢ 5
o | 20 T |0 wlvZ|laoZ DESCRIPTION OF STRATUM o
0 0
1, - 1.0 | LIMESTONE, yellowish gray, hard, dry, noodor
i SANDY SILTY CLAY, moderate yellowish brown grading to pale
! yellowish brown, slightly moist, no odor
t '
i B . 40 i
5[ [ 0 |<128 LIMESTONE, yellowish gray, hard, dry, no odor 5
L : - moist, weathered, grayish yellow seam from 4'-6' ‘
ol : - slightly moist seams from 6'-10'
|
|- ‘
104 0 10
E |
15[, 0 |<128 15
{ - slightly moist seams 15'-20' i
20 0 <128 20
| 1
; 240 < < . |
| - i 77|\ - slightly moist, weathered seam at interface o
250 i 0 LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor ¢
i - shale seams are slightly moist
- high shale content 24'-35' and then decreasing with depth to 55'
1
30 | 15 |<128 130
|
]1 .
35, 0 .35
o |
L
40, Pt ok 0 <128 40
REMARKS:
Intervals and descriptions are estimated due to driling method with no core sampling. Chloride and PID samples collected at 5' intervals from cuttings
Tlerracon




MWL-CHLORIDE 940572728 GPJ 05/11/C7

SOIL BORING / MONITORING WELL LOG

PROJECT. BALLINGER SEEP DRILLING COMPANY: Universal Drilling
PROJECT NUMBER: 94057272B ] DRILLER' K. Barge
CLIENT: Railroad Commission of Texas . . DRILLING METHOD: Air Rotary
BORING / WELL NUMBER: MW-11_ ~ BOREHOLE DIAMETER: 7 7/8"
TOTAL DEPTH: 70.0' o o SCREEN: Diam. 2" Length 55"  Slot Size 0.010"
SURFACE ELEVATION: - - CASING: Diam. 2" Length 15 Type PVC
FIELD PERSONNEL: Y. Morgan ) DATE DRILLED: 04-25-07
PAGE 2 of 2
oz |
- 18] & & -
-1 218 2 g g
T n = X | o] 202 |2 P
= T Y] @) a| o 5 O 5 [y
& ol o o |21 2E|9¢E i
o @ 20 o Ol wZ|azZ DESCRIPTION OF STRATUM o
T k
40, 40
LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor
- shale seams are slightly moist
- high shale content 24'-35' and then decreasing with depth to 55'
45 0 L 45
|
50 0 |<128 50
55, 0 55
i - high shale content and slightly moist 55'-60'
1
|
i
-
“[ .
60; 2.2 <128 80
- moderate shale content and very slightly moist 60'-70'
I
|
b
65 16 65
Do ‘
. I 1
! i
X i
! -
70: i RS R 0 <128 | o o R ! 70
; i Bottom of boring at 70.0' }
| | E
|
:, {
75, 75
i
|-
!
80! 80
REMARKS:
Intervals and descriptions are estimated due to drilling method with no core sampling. Chloride and PID samples collected at 5' intervals from cuttings
Tlerracon

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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MWL-CHLORIDE $4057272B GPJ 05/1

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP ) DRILLING COMPANY: Universal Drilling
PROJECT NUMBER: 94057272B - DRILLER: K. Barge
CLIENT: Railroad Commission of Texas DRILLING METHOD: Air Rotary
BORING / WELL NUMBER: MW-12 , o BORE HOLE DIAMETER: 7 7/8"
TOTAL DEPTH: 40.0' o - SCREEN: Diam. 2" Length 35 Slot Size 0.010"
SURFACE ELEVATION: o B - S ) CASING: Diam. 2" Length & Type ) PVC
FIELD PERSONNEL: Y. Morgan - DATE DRILLED: 04-23-07
PAGE 1 of 1
B T

F : -

. 2 518 wd g L

T n [ hd N > @ = I

= : v ol ax | ox pus

5 3. 28 o|z 3 3t 8% i

o o 20 a | O|ln] wZ|OZ DESCRIPTION OF STRATUM o

I
|

0, 0

| SAND grading to SILTY SAND, very fine-grained, dark yellowish ‘
i . | | 20 | orange, slightly moist, no odorﬁm - |
| LIMESTONE, yellowish gray, hard, dry, no odor } :

5 0.0 |<128 {15
10 2.4 236 10
15 16 |592 15

- moist weathered seams 15'-23' ‘
{
|
: ; 4
20, 20 [824] | 20
| ‘
LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor ‘
25 16 1496 - moist seams 23'-35' ‘o5
| |
|
30 | 1.7 |<128 30
LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor |
- moist seams 23'-35'
E
35 19 1492 | 35
a0l R oo l0g 40.0 Bottom of boring at 40.0' .40
REMARKS:
Intervals and descriptions are estimated due to drilling method with no core sampling. Chloride and PID samples collected at 5" intervals from cuttings 1rerracon

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




MWL-CHLORIDE §4057272B GPJ 05/11/07

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP
PROJECT NUMBER: 94057272B
CLIENT: Railroad Commission of Texas
BORING / WELL NUMBER: MW-13

DRILLING COMPANY: Universal Drilling
DRILLER: K. Barge )
DRILLING METHOD: Air Rotary

BORE HOLE DIAMETER: 7 7/8" )
55'

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.

TOTAL DEPTH: 70.0' o SCREEN: Diam. 2" Length Slot Size 0.010"
SURFACE ELEVATION: CASING: Diam. 2" Length 15 Type PVC
FIELD PERSONNEL: Y. Morgan DATE DRILLED: 04-25-07
PAGE 1 of 2
~lglo5 oy 3 .
Loz 2 . 88 4,2 2¢8 ;e
T »n = x — o2 x = T
- - 0 ool x| olx =
a = - Z 2 | 3| sH oW o
0 o) go O Tl 25wl u
& 7S 20 a | O]l nwnZ|azZ DESCRIPTION OF STRATUM [a
0 . - 0
K SILTY SAND, very fine-grained, dark yellowish orange, damp, no odor 3
ol 30 | N o ;
1 LIMESTONE, yellowish gray, hard, dry, no odor :
5 | VJ'W] 00 <128 - moist weathered seams throughout '5
ne !
I !
; ]'}
BN
! i ,i | .
100 1 11 <128 10
P
| .
' !
15 | 10 <128 15
o ?
N
e i
0 |
20 ,,*1,l 0.9 | 592 120
- ‘
,'[I
1 1 23.0
BEN B LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor '
25 [ 33 | 264 - moist shaley seams 23'-35' 25
I ‘
|
Bhs |
30] . S 1.4 <128 i3o
) L : LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor !
e - moist shaley seams 23'-35'
S
I
L :
35 ;,]“ 0.0 <128 P35
! 1 - minimal shale content from 35'-57'
oL ’
Sl |
‘» b i
. ; P
40, bl gl 00 <128 | [ 40
REMARKS:
Intervals and descriptions are estimated due to drilling method with no core sampling. Chloride and PID samples coliected at 5' intervals from cuttings '"'
Advanced boring for MW-13 to 40' on 4-23-07 When boring remained dry on 4-25-07, re-entered & drilied to 70" erracon
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MWL-CHLORIDE 940572728 GPJ

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP
PROJECT NUMBER: 94057272B
CLIENT. Railroad Commission of Texas
BORING / WELL NUMBER: MW-13

DRILLING COMPANY: Universal Drilling
DRILLER: K. Barge
DRILLING METHOD: Air Rotary
BORE HOLE DIAMETER: 7 7/8"

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.

TOTAL DEPTH: 70.0' B SCREEN: Diam. 2" Length 55 Slot Size 0.010"
SURFACE ELEVATION: o . CASING: Diam. 2" Length 15  Type PVC
FIELD PERSONNEL: Y. Morgan o S DATE DRILLED: 04-25-07 )
PAGE 2 of 2
8
- g _
g z S flwg|s g C
T & = X | J] 22| 2 T
o ) ojajaox, o =
5 3 B oz zizb gE o
o ) 20 T |O|o|vZ|aZ DESCRIPTION OF STRATUM ]

T
40| 40

'l LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor

‘ - moist shaley seams 23'-35'

|

!
45 0 45
50 0 [<128 50
|
55| 0 55

‘ - increased shale content 57'-65'

; L
60! 0 <128 .60
65| 65

70 T 0 <128 70.0 N o 70
- Bottom of boring at 70.0’ ‘
|
P |
75 : 75
|
|
80 ‘ i 80
REMARKS:
Intervals and descriptions are estimated due to drilling method with no core sampling. Chloride and PID samples collected at 5' intervals from cuttings. '"'
Advanced boring for MW-13 to 40’ on 4-23-07. When boring remained dry on 4-25-07, re-entered & drilled to 70° erracon




MWL-CHLORIDE 940572728 GPJ 05/1%/07

SOIL BORING / MONITORING WELL LOG

PROJECT: BALLINGER SEEP o
PROJECT NUMBER: 94057272B
CLIENT: Railroad Commission of Texas
BORING / WELL NUMBER: MW-14

DRILLING COMPANY: _Universal Drilling
DRILLER: K. Barge
DRILLING METHOD: Hollow Stem Auger
BORE HOLE DIAMETER: 8.25"

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.

TOTAL DEPTH: 30.0' SCREEN: Diam. 2" Length 20' Slot Size 0.010"
SURFACE ELEVATION: CASING: Diam. 2" Length 10 Type PVC
FIELD PERSONNEL: Y. Morgan DATE DRILLED: 04-24-07
PAGE 1 of 1
g |
- 3] 8 3 .
- = 88 42 &8¢ ok
T o = | J] 22 | ¥ =2 | T
= Y] ool oarx| o e
Y 5] ©& | o =z 3t |2k -
a) 7 20 T | 0O|w vnZ, 0%z DESCRIPTION OF STRATUM =
0 . - 0
0 SILTY SAND with sand seams, very fine-grained, moderate reddish
0 orange, very slightly moist, no odor
0 - moderate brown clayey silt seams from 1'-2’
0 j
5 0 |<128 5
} 0
[ 0
l 0
1’ 0 - cemented and increased silt from 8'-10' L
10, 0 496 .10
; L1592 - moist 10-11' ;
0
! 1.7 11036 - moist clayey seam 12'-13'
1.7 - increasingly sandy 13'-14.5' ‘
15; 12 704 - moist clayey seam 14.5'-15' ;WS
i 1'4 200 170 - increasingty sandy 15.5-17'
N i 18.0 | LIMESTONE, yellowish gray, hard, dry, no odor
- NO RECOVERY-observed limestone as below !
20 oo . 200 e o 120
18 1236 LIMESTONE with occasional shale seams, medium bluish gray, hard, ‘
2.0 dry with slightly moist seams, no odor ‘
2.1 [<128
. O .
25) - 25
30 7 0 128, 30.0 - e 30
Bottom of boring at 30.0' ‘
35 | ;35
|
! ! :
' i
a0 || 40
REMARKS:
N mpling from 23'-29". Collected sample at 29'-30" from bottom of auger
o sameing ’ Tlerracon




SOIL BORING / MONITORING WELL LOG

MWL -CHLORIDE 94057272B GPJ C5/11/G7

PROJECT: BALLINGER SEEP DRILLING COMPANY: Universal Drilling
PROJECT NUMBER: 94057272B , DRILLER: K. Barge
CLIENT: Railroad Commission of Texas DRILLING METHOD: Air Rotary
BORING / WELL NUMBER: MW-15 BORE HOLE DIAMETER: 7 7/8"
TOTAL DEPTH: 70.0' - ] o SCREEN: Diam. 2" Length 55' Siot Size 0.010"
SURFACE ELEVATION: S - __ CASING: Diam. 2" Length 15°  Type PVC
FIELD PERSONNEL: Y. Morgan ) B DATE DRILLED: 04-23-07
PAGE 1 of 2
Tz 1
. g ! 5 , & -
E g z | S 9 L2 E% e
T e = i x| o] 22| x=2 | T
= -0 I O o, ax|orx =
& 5 w§ lol=zlz 22 gk 5
o o 20 L a O v »Z|0Z DESCRIPTION OF STRATUM a
; \
0, i .0
SILTY SAND, very fine-grained, dark yellowish orange, damp, no odor
o 4.0 ) e i
5 18 <128 LIMESTONE with shale seams, yellowish gray, hard, dry, no odor 5
- very moist weathered seams 5'-10' i
i
10 45 | 152 10
- slightly moist weathered seams 10'-25'
| o
15 0 <128 18
| |
!
20 0 | 264 [ ;20
25 | L 0 704 2
1
30, 2.5 | 544 LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor ¢ 30
- very slightly moist seams 30"-40' :
|
}
P
35 1.1 <128 38
[
- ! 1
i
-
X P
P s I o MY | 40
REMARKS:
Intervals and descriptions are estimated due to drilling method with no core sampling. Chloride and PID samples collected at 5' intervals from cuttings
Tlerracon

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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MWL-CHLORIDE $40572728 GPJ 05/%

SOIL BORING / MONITORING WELL LOG

PROJECT. BALLINGER SEEP
PROJECT NUMBER: 94057272B
CLIENT: Railroad Commission of Texas
BORING / WELL NUMBER: MW-15
TOTAL DEPTH 70.0°

DRILLING COMPANY: Universal Drilling

DRILLER: K. Barge

DRILLING METHOD: Air Rotary
BORE HOLE DIAMETER: 7 7/8"
SCREEN: Diam 2" Length

55 Slot Size 0.010"

SURFACE ELEVATION: CASING: Diam. 2" Length 15' Type PVC
FIELD PERSONNEL: Y. Morgan o DATE DRILLED: 04-23-07
PAGE 2 of 2
3
-8l & 5 _
T " [ 14 - 2 2 x = P
= 42 oila|layl og =
L 3 S o T |2 ZE Q¢ &
o ' » 20 g | olwl ®nZ oz DESCRIPTION OF STRATUM o
40/ ) .40
: ;:; LIMESTONE with shale seams, medium bluish gray, hard, dry, no odor 1
45, | : 0 |<128 45
50 0 (<128 50
: |
. . . . !
: - grading to light bluish gray at 53' {
55 40 <128 5
: |
60, | 10 264 60
; | : - very slightly moist seams 60'-70'
65 108 412 65
o |
70 ool 70.0 e e 70
' Bottom of boring at 70.0' ‘
| i !
1 L :
! ! :
75, 75
i I } !
P ‘ ;
1 | | i
\ ‘
!
80 80
REMARKS:
Intervals and descriptions are estimated due to drilling method with no core sampling. Chloride and PID samples collected at 5' intervals from cuttings
Tlerracon

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.




SOIL BORING / MONITORING WELL LOG

MWL-CHLORIDE 94057272B GPJ 05/11/07

PROJECT. BALLINGER SEEP
PROJECT NUMBER: 94057272B
CLIENT. Railroad Commission of Texas
BORING / WELL NUMBER: MW-16

DRILLING COMPANY: _Universal Drilling
DRILLER: K. Barge B
DRILLING METHOD: Hollow Stem Auger
BORE HOLE DIAMETER: 8.25"

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.

TOTAL DEPTH: 25.0’ SCREEN: Diam. 2" Length 20 Slot Size 0.010"
SURFACE ELEVATION:. B CASING: Diam. 2" Length 4" Type PVC
FIELD PERSONNEL: Y. Morgan o DATE DRILLED: 04-26-07
PAGE 1 of 1
. B ;T
e § | 5 5 | e
- 2 8 1g|wz ¢ c
T 1) = 4 — 02 @ > I
= -0 olalax| omx =
5 3| 23 oz 3 zLiBE &
o a 20 g | Ol »Z |0z DESCRIPTION OF STRATUM a
0 ‘ ) 0
0 SILTY SAND, very fine-grained, moderate reddish orange, very slightly
0 moist, no odor
0
0 <128 ,
PR 45 | } B )
° 8 SAND, very fine-grained, grayish orange, slightly moist, no odor : :5
: g_ 75 . B
SANDY CLAYEY SILT, moderate reddish brown, moderate
0 11200 g5 | cementation, moist, no odor ‘
| 0o 1 - B N < - —— - S N
10‘ SAND, very fine-grained, grayish orange, moist to wet, no odor 0
0
0
1411122 - 1/2" clay seam at 11.2'
8 - silty sand seam from 12.5'-12.8'
- grading to dark yellowish orange and very moist at 12.5' .
15 0 [1384 155 15
SO0 e ey - wetattse oo oo /
- \LIMESTONE, yellowish gray, hard, dry, no odor /
- LIMESTONE with shale seams, medium bluish gray, hard, dry with
- moist seams, no odor L
20 . [ 20
25 0 |<128] | 250 ) 25
Bottom of boring at 25.0'
30, 30
.35 335
40 40
REMARKS:
No sampling from 16'-24'. Sample at 24'-25' was collected off bottom of auger. The 24'-25' interval caved while trying to set the well '"'e"_acon




SOIL BORING / MONITORING WELL LOG

MWL-CHLORIDE 84057272B.GPJ 05/1*/07

PROJECT BALLINGER SEEP DRILLING COMPANY . Universal Drilling
PROJECT NUMBER: 940572728 DRILLER: K. Barge o
CLIENT: Railroad Commission of Texas DRILLING METHOD: Hollow Stem Auger
BORING / WELL NUMBER: MW-17 BORE HOLE DIAMETER: 8.25"
TOTAL DEPTH: 30.0' o SCREEN: Diam. 2" Length 20 Slot Size 0.010"
SURFACE ELEVATION: ) e CASING: Diam. 2" Length 10"  Type PVC
FIELD PERSONNEL: Y. Morgan e DATE DRILLED: 04-27-07 o
PAGE 1 of 1
8
~ 13 5 5 -
Cos 2 g8 2 L2 B2 L
T S [ ¥ | 3 a2 |2 T
= : aw o|la|lax| o =
5 3 23 |2 i3 zE g% o
o b 2O g | o sl wZ| oz DESCRIPTION OF STRATUM a
0 0
SILTY SAND with sand seams, very fine-grained, moderate reddish |
orange, slightly moist, no odor |
<128 ': .
5 5
- very high sand content 6'-10'
10, <128 10
|
| <128 - silt seam from 13'-13.3'
15 ..l .80 -veryhighsandcontentfrom133-15 7 ] 15
208 SILTY CLAYEY SAND, moderate reddish orange, low to medium
cementation, moist, no odor
L 8.5 o
|| 195 | SAND, very fine-grained, grayish orange, slightly moist, no odor 5
20 GRAVELLY SAND grading to SANDY GRAVEL, sub-rounded to 20
angular gravel up to 3" diameter, very fine-grained to coarse sand, i
<128 | 1 220 | poorly sorted, moderate reddish orange, moist grading to wet, no odor |
LIMESTONE with shale seams, medium bluish gray, dry with moist 4:
seams, no odor ;
25 25
|
‘[ !
| ‘
30 o0y B ) o 30
; | Bottom of boring at 30.0’
| - | i
t ! i
Ry
N 35
] |
40 l ‘:40
REMARKS:
N ling from 23'-29". Collected le at 29'-30' from bottom of .
0 samphng fro ected sample a rom boltom of auger "rerracon

THIS LOG SHOULD NOT BE USED SEPARATELY FROM THE ORIGINAL REPORT.
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Well Report: Tracking #:116898

Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #116898

Owner: Railroad Commission of Texas Owner Well #: MW-8

Address: Oil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711

Well Location:  Hwy 83 South Latitude: 31°43'43" N
Ballinger , TX

Well County: Runnels Longitude: 099° 55' 44" W

Elevation: No Data GPS Brand Used: RHINO

Type of Work:  New Well Proposed Use: Monitor

Drilling Date: Started: 4/24/2007

Diameter of Hole:
Drilling Method:

Borehole
Completion:

Annular Seal Data:

Surface
Completion:

Water Level:

Packers:
Plugging Info:
Type Of Pump:
Well Tests:

Water Quality:

Certification Data:

Company
Information:

Completed: 4/24/2007
Diameter: 8.25 in From Surface To 30 ft
Hollow Stem Auger

Gravel Packed From: 30 ft to 13 ft
Gravel Pack Size: 20/40

1st Interval: From 13 ft to 2 ft with 6.5 Bentonite (#sacks and material)

2nd Interval: From 2 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data

Method Used: Gravity

Cemented By: Keith Barge

Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data

Method of Verification: No Data

....... L i ~__

Approved oy Variance: No Data

Surface Slab Installed

Static level: No Data
Artesian flow: No Data

No Data
Casing or Cement/Bentonite left in well: No Data
No Data
No Data

Type of Water: No Data
Depth of Strata: No Data
Chemical Analysis Made: No Data

Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

The driller certified that the driller drilled this well (or the well was drilled under the driller's direct

supervision) and that each and all of the statements herein are true and correct. The driller

understood that failure to complete the required items will result in the log(s) being returned for

completion and resubmittal.

Universal Drilling Services of Texas, LLC
3233 West 11th Street Suite 80
Houston , TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=116898

7/19/2007



Well Report: Tracking #:116898

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #116898) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (ft) To (ft) Description Dia. New/Used Type Setting From/To
0'-19'--SILTY SAND, with sand seams, very fine- 2" N PVC Slotted 30' to 15" .010

grained, moderate reddish orange, 2" N PVC Blank 15' to 0' 40

very slightly moist, no odor

-no recovery 12'-15' due to high sand content
-moderate brown silty clay seam 16.2'-16.5’

-very moist and increasingly sandy 16.5-19’
-fragment of 1" sub-rounded gravel at 17.5'

-1/2" moderate brown sandy clay seams from 17'-19'
19'-20’--SAND, fine-grained, graying orange,

well sorted, very moist to wet, no odor
20'-30'--LIMETONE with occasional shale seams,
medium bluish gray, hard, dry to slightly moist, no
odor

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=116898

7/19/2007



Well Report: Tracking #:116902 Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #116902

Owner: Railroad Commission of Texas Owner Well #: MW-9
Address: Qil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711
Well Location:  Hwy 83 South Latitude: 31°43'43" N
Ballinger , TX
Well County: Runnels Longitude: 099° 55' 44" W
Elevation: No Data GPS Brand Used: RHINO
Type of Work:  New Well Proposed Use: Monitor
Drilling Date: Started: 4/24/2007
Completed: 4/24/2007
Diameter of Hole: Diameter: 8.25 in From Surface To 35 ft
Drilling Method: Hollow Stem Auger
Borehole Gravel Packed From: 32 ft to 10 ft
Completion: Gravel Pack Size: 20/40

Annular Seal Data:  1st Interval: From 10 ft to 2 ft with 4.5 Bentonite (#sacks and material)
2nd Interval: From 2 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data
Method Used: Gravity
Cemented By: Keith Barge
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data

Artesian flow: No Data

Packers: No Data

Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data
Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct
supervision) and that each and all of the statements herein are true and correct. The driller
understood that failure to complete the required items will result in the log(s) being returned for
completion and resubmittal.

Company Universal Drilling Services of Texas, LLC
Information: 3233 West 11th Street Suite 80
Houston , TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=116902 7/19/2007



Well Report: Tracking #:116902

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written

request to do so from the owner.

Please include the report's Tracking number (Tracking #116902) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL

From (ft) To (ft) Description

0'-7'--SILTY SAND, with sand seams, very fine-grained,
moderate reddish orange,

very slightly moist, no odor

-moist seam from 5'-7°

7'-11'--LIMESTOME, yellowish gray, hard, dry, no odor
11'-23'--SANDY CLAYEY SILT, greenish gray,

dry with slightly moist seams, no odor

-slightly moist 12°-13'

-1/2" shaley clay seams from 15'-16'

-2 1/2" limestone fragment at 19.5'

-very moist with hard platy shale seams and

oxidized partings from 20'-21'

23'-25'--LIMESTONE, yellowish gray, hard, dry no odor

25'-35'--LIMESTONE, with occasional shale
seams, mediuim biuish gray, hard, dry to slightly
moist, no odor

CASING, BLANK PIPE & WELL SCREEN DATA

Dia. New/Used Type Setting From/To
2" N PVC Slotted 32' to 12" .010
2" N PVC Blank 12' to 0" 40

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=116902

Page 2 of 2

7/19/2007



Well Report: Tracking #:116907

Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #116907

Owner: Railroad Commission of Texas Owner Well #: MW-10

Address: Oil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711

Well Location:  Hwy 83 South Latitude: 31°43'43" N
Ballinger , TX

Well County: Runnels Longitude: 099° 55' 44" W

Elevation: No Data GPS Brand Used: RHINO

Type of Work:  New Well Proposed Use: Monitor

Drilling Date: Started: 4/25/2007

Completed: 4/25/2007
Diameter of Hole: Diameter: 7 7/8 in From Surface To 60 ft

Drilling Method: Air Rotary
Borehole Gravel Packed From: 60 ft to 3 ft
Completion: Gravel Pack Size: 20/40

Annular Seal Data:  1st Interval: From 3 ft to 1 ft with 1 Bentonite (#sacks and material)
2nd Interval: From 1 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data
Method Used: Gravity
Cemented By: Keith Barge
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data

Armimrayen A hu N AavianAn: Al Yot
MApPPpIUVCU VY valialivc. NV vdala

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data

Artesian flow: No Data

Packers: No Data

Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data

Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct

supervision) and that each and all of the statements herein are true and correct. The driller

understood that failure to complete the required items will result in the log(s) being returned for

completion and resubmittal.

Company Universal Drilling Services of Texas, LLC
Iinformation: 3233 West 11th Street Suite 80
Houston , TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=116907

7/19/2007



Well Report: Tracking #:116907

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #116907) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (ft) To (ft) Description Dia. New/Used Type Setting From/To
0'-1'--SANDY SILTY CLAY, yellowish gray, 2" N PVC Slotted 60’ to 5’ .010

lightly moist, no odor. 2" N PVC Blank 5' to 0' 40

1'-24'--LIMESTOME, yellowish gray, hard, dry, no odor
-moist grayish yellow, weathered seam from 4'-7°
-slightly moist, weathered seam from 10'-11'
-slightly moist, weathered seam at interface @24'
24'-40'--LIMESTONE with shale seams, medium
bluish gray, hard, dry, no odor

-shale seams are slightly moist @ 26'

-shale content increasing with deph @ 27’
40'-60'--LIMESTONE with shale seams, medium
bluish gray, hard, dry, no odor

-shale seams are slightly moist @41’

-shale content decreasing with depth @ 42'

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=116907

7/19/2007



Well Report: Tracking #:116912

Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #116912

Owner: Railroad Commission of Texas Owner Well #: MW-11

Address: Oil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711

Well Location:  Hwy 83 South Latitude: 31°43'43" N
Ballinger, TX

Well County: Runnels Longitude: 099° 55’ 44" W

Elevation: No Data GPS Brand Used: RHINO

Type of Work:  New Well Proposed Use: Monitor

Drilling Date: Started: 4/25/2007

Completed: 4/25/2007
Diameter of Hole: Diameter: 7 7/8 in From Surface To 70 ft

Drilling Method: Air Rotary
Borehole Gravel Packed From: 70 ft to 13 ft
Completion: Gravel Pack Size: 20/40

Annular Seal Data:  1st Interval: From 13 ft to 2 ft with 4 Bentonite (#sacks and material)
2nd Interval: From 2 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data
Method Used: Gravity
Cemented By: Keith Barge
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data

Annravin A hu \Aarian~n: AN~ Nada
MAPPIVVOU Uy vaiidiivc. vV wvatia

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data
Well Tests: No Data
Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data

Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct

supervision) and that each and all of the statements herein are true and correct. The driller

understood that failure to complete the required items will result in the log(s) being returned for

completion and resubmittal.

Company Universal Drilling Services of Texas, LLC
Information: 3233 West 11th Street Suite 80
Houston , TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=116912

7/19/2007



Well Report: Tracking #:116912

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #116912) on your written request.

Texas Department of Licensing & Regulation
P.0. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (ft) To (ft) Description Dia. New/Used Type Setting From/To
0'-1'--SANDY SILTY CLAY, yellowish gray, 2" N PVC Slotted 70' to 15’ .010

lightly moist, no odor. 2" N PVC Blank 15' to 0' 40

1'-4'--LIMESTOME, yellowish gray, hard, dry, no odor
-moist, weathered grayish yellow seam from 4'-6'
-slightly moist, weathered seams from 6'-10’

-slightly moist seams 15'-20’

-slightly moist, weathered seam at interface
24'-70'--LIMESTONE with shale seams, medium
bluish gray, hard, dry, no odor

-shale seams are slightly moist @ 26'

-high shale content 24'-25' and then decreasing with
depth to 55’

-high shale content and slighlty moist 55'-60'
-moderate shale content and very slightly moist 60'-70"

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=116912

Page 2 of 2

7/19/2007



Well Report: Tracking #:117000

Page 1 0i 2

STATE OF TEXAS WELL REPORT for Tracking #117000

Owner: Railroad Commission of Texas Owner Well #: MW-12

Address: Oil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711

Well Location:  Hwy 83 south Latitude: 31°43'43" N
Ballinger, TX

Well County: Runnels Longitude: 099° 55' 44" W

Elevation: No Data GPS Brand Used: Rhino

Type of Work:  New Well Proposed Use: Monitor

Drilling Date: Started: 4/25/2007

Completed: 4/25/2007
Diameter of Hole: Diameter: 7 7/8 in From Surface To 40 ft

Drilling Method: Air Rotary
Borehole Gravel Packed From: 40 ft to 3 ft
Completion: Gravel Pack Size: 20/40

Annuiar Seal Data:  1st Interval: From 3 ft to 1 ft with 1 Bentonite (#sacks and material)
2nd Interval: From 1 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data
Method Used: Gravity
Cemented By: Keith Barge
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data
Well Tests: No Data
Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data

Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct

supervision) and that each and all of the statements herein are true and correct. The driller

understood that failure to complete the required items will result in the log(s) being returned for

completion and resubmittal.

Company Universal Drilling Services of Texas, LLC
Information: 3233 W. 11th Street Suite 800
Houston, TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117000

7/19/2007



Well Report: Tracking #:117000

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shail hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #117000) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (ft) To (ft) Description Dia. New/Used Type Setting From/To
0'-2'--SAND-grading to SILTY SAND, very fine-grained, 2 N PVC Slotted 40’ to 5’ .010

dark yellowish orange, slightly moist, no odor 2N PVC Blank 5' to 0 40

2'-23'--LIMESTONE, yellow gray, hard, dry, no odor
-moist weathered seams 15'-23'
23'-40'--LIMESTONE with shale seams, medium
bluish gray, hard, dry, no odor

-moist seams 23'-35'

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117000

Page 2 of 2

7/19/2007



Well Report: Tracking #:117001 Page | of 2

STATE OF TEXAS WELL REPORT for Tracking #117001

Owner: Railroad Commission of Texas Owner Well #: MW-13

Address: Oil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711

Well Location:  Hwy 83 south Latitude: 31°43'43" N
Ballinger, TX

Well County: Runnels Longitude: 099° 55' 44" W

Elevation: No Data GPS Brand Used: Rhino

Type of Work:  New Well Proposed Use: Monitor

Drilling Date: Started: 4/25/2007

Completed: 4/25/2007
Diameter of Hole: Diameter: 7 7/8 in From Surface To 70 ft

Drilling Method: Air Rotary
Borehole Gravel Packed From: 70 ft to 13 ft
Completion: Gravel Pack Size: 20/40

Annular Seal Data:  1st Interval: From 13 ft to 2 ft with 4 Bentonite (#sacks and material)
2nd Interval: From 2 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data
Method Used: Gravity
Cemented By: Keith Barge
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data

Anrnmravia AR \ariamAan: Al Pt
AppIruveu vy vaniarive. NG valia

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data
Well Tests: No Data
Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data
Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct
supervision) and that each and all of the statements herein are true and correct. The driller
understood that failure to complete the required items will result in the log(s) being returned for
completion and resubmittal.

Company Universal Drilling Services of Texas, LLC
Information: 3233 W. 11th Street Suite 800
Houston, TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117001 7/19/2007



Well Report: Tracking #:117001

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #117001) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (ft) To (ft) Description Dia. New/Used Type Setting From/To
0'-3'--SILTY SAND-very fine-grained, dark yellowish 2 N PVC Slotted 70’ to 15' .010

orange, damp, no odor 2N PVC Blank 15'to 0 40

3'-23'--LIMESTONE, yellowish gray, hard, dry, no odor
-moist weathered seams throughout
23'-70'--LIMESTONE with shale seams, medium
bluish gray, hard, dry, no odor

-moist shaley seams 23'-35'

-minimal shale content from 35'-57'

-increased shale content 57'-65’

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117001
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7/19/2007



Well Report: Tracking #:117005

Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #117005

Owner: Railroad Commission of Texas Owner Well #: MW-14
Address: Oil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711
Well Location:  Hwy 83 south Latitude: 31°43'43" N
Ballinger, TX
Well County: Runnels Longitude: 099° 55' 44" W
Elevation: No Data GPS Brand Used: Rhino
Type of Work:  New Well Proposed Use: Monitor
Drilling Date: Started: 4/24/2007
Completed: 4/24/2007
Diameter of Hole: Diameter: 8.25 in From Surface To 30 ft
Drilling Method: Hollow Stem Auger
Borehole Gravel Packed From: 30 ft to 9 ft
Completion: Gravel Pack Size: 20/40

Annular Seal Data:  1st Interval: From 9 ft to 2 ft with 4.5 Bentonite (#sacks and material)
2nd Interval: From 2 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data
Method Used: Gravity
Cemented By: Keith Barge
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data

Annravund hy \/ariansn: A~ Nada
MpPHIVVYLU Dy validiive. 1w wawa

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data
Artesian flow: No Data
Packers: No Data
Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data
Well Tests: No Data
Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data

Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct

supervision) and that each and all of the statements herein are true and correct. The driller

understood that failure to complete the required items will result in the log(s) being returned for

completion and resubmittal.

Company Universal Drilling Services of Texas, LLC
Information: 3233 W. 11th Street Suite 800
Houston , TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117005
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Well Report: Tracking #:117005

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail. a written
request to do so from the owner.

Please include the report's Tracking number (Tracking #117005) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL CASING, BLANK PIPE & WELL SCREEN DATA
From (ft) To (ft) Description Dia. New/Used Type Setting From/To
0'-17"--SILTY SAND-with sand seams, very fine- 2 N PVC Slotted 30'to 10' .010

grained, moderate reddish orange, very slightly moist, 2 N PVC Blank 10'to 0 40

no odor

-moderate brown clayey silt seams from 1'-2'
-cemented and increased silt from 8'-10’

-moist 10'-11"

-moist clayey seam 12'-13'

-increasingly sandy 13'-14.5’

-moist clayey seam 14.5'-15'

-increasingly sandy 15.5'-17'

17'-18'--LIMESTONE, yellowish gray, hard, dry, no odor

18'-20'--NO RECOVERY-observed limestone as below
20°’-30'--LIMESTONE with occasional shale seams,
medium

bluish gray, hard, dry with slightly moist seams, no
odor

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117005
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Well Report: Tracking #:117010 Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #117010

% Owner: Railroad Commission of Texas Owner Well #: MW-15

Address: Qil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711

Well Location:  Hwy 83 south Latitude: 31°43'43" N
Ballinger, TX

Well County: Runnels Longitude: 099° 55' 44" W

Elevation: No Data GPS Brand Used: Rhino

Type of Work:  New Well Proposed Use: Monitor

Drilling Date: Started: 4/23/2007

Completed: 4/23/2007

Diameter of Hole: Diameter: 7 7/8 in From Surface To 70 ft

Drilling Method: Air Rotary
Borehole Gravel Packed From: 70 ft to 15 ft
Completion: Gravel Pack Size: 20/40

Annular Seal Data:  1st Interval: From 15 ft to 2 ft with 4 Bentonite (#sacks and material)
2nd Interval: From 2 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data
Method Used: Gravity
Cemented By: Keith Barge
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data

Artesian flow: No Data

Packers: No Data

Piugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data
Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct
supervision) and that each and all of the statements herein are true and correct. The driller
understood that failure to complete the required items will result in the log(s) being returned for
completion and resubmittal.

Company Universal Drilling Services of Texas, LLC
Information: 3233 W. 11th Street Suite 800
Houston , TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117010 7/19/2007



Well Report: Tracking #:117010

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written

request to do so from the owner.

Please include the report's Tracking number (Tracking #117010) on your written request.

Texas Department of Licensing & Regulation
P.0O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL

From (ft) To (ft) Description

0'-4'--SILTY SAND-very fine-grained,
dark yellowish orange, damp, no odor
4°-29'--LIMESTONE with shale seams,
yellowish gray, hard, dry, no odor
-very moist weathered seams 5'-10’
-slightly moist weathered seams 10'-25’
29'-70'--LIMESTONE, with shale seams, medium bluish
gray,

hard, dry, no odor

-very slightly moist seams 30'-40’
-grading to light bluish gray at 53'

-very slighlty moist seams 60°-70’

CASING, BLANK PIPE & WELL SCREEN DATA

Dia. New/Used Type Setting From/To
2 N PVC Slotted 70' to 15' .010
2 N PVC Blank 15'to 0 40

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117010
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Well Report: Tracking #:117015 Page 1 of 2

STATE OF TEXAS WELL REPORT for Tracking #117015

Owner: Railroad Commission of Texas Owner Well #: MW-16

Address: Oil&Gas Division PO Box 12967 Grid #: 42-17-2
Austin , TX 78711

Well Location:  Hwy 83 south Latitude: 31°43'43" N
Ballinger , TX

Well County: Runnels Longitude: 099° 55' 44" W

Elevation: No Data GPS Brand Used: Rhino

Type of Work:  New Well Proposed Use: Monitor

Drilling Date: Started: 4/26/2007

Completed: 4/26/2007

Diameter of Hole: Diameter: 8.25 in From Surface To 24 ft

Drilling Method: Hollow Stem Auger
Borehole Gravel Packed From: 24 ft to 3 ft
Completion: Gravel Pack Size: 20/40

Annular Seal Data:  1st Interval: From 3 ft to 1 ft with 1 Bentonite (#sacks and material)
2nd Interval: From 1 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data
Method Used: Gravity
Cemented By: Keith Barge
Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data
Method of Verification: No Data
Approved by Variance: No Data

Surface Surface Slab Installed
Completion:
Water Level: Static level: No Data

Artesian flow: No Data

Packers: No Data

Plugging Info: Casing or Cement/Bentonite left in well: No Data
Type Of Pump: No Data

Well Tests: No Data

Water Quality: Type of Water: No Data

Depth of Strata: No Data
Chemical Analysis Made: No Data
Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

Certification Data: The driller certified that the driller drilled this well (or the well was drilled under the driller's direct
supervision) and that each and all of the statements herein are true and correct. The driller
understood that failure to complete the required items will result in the log(s) being returned tor
completion and resubmittal.

Company Universal Drilling Services of Texas, LLC
Information: 3233 W. 11th Street Suite 800
Houston , TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117015 7/19/2007



Well Report: Tracking #:117015

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written

request to do so from the owner.

Please include the report's Tracking number (Tracking #117015) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL

From (ft) To (ft) Description

0'-4.5'--SILTY SAND-very fine-grained,

moderate reddish orange, very slightly moist, no odor
4.5'-7.5'--SAND, very fine-grained,

grayish orange, moist to wet, no odor
7.5'-9.5'--SANDY CLAYEY SILT, moderate reddish
brown,

moderate cementation, moist, no odor
9.5'-15.5'--SAND, very fine-grained,

grayish orange, moist to wet, no odor

-1/2" clay seam at 11.2'

-silty sand seam from 12.5'-12.8'

-grading to dark yellowish orange and very moist at
12.5'

-wet at 15’

15.5'-16'--LIMESTONE, yellowish gray, hard, dry, no
odor

16'-25'--LIMESTONE with shale seams,

medium bluish gray, hard, dry with moist seams, no
odor

CASING, BLANK PIPE & WELL SCREEN DATA

Dia. New/Used Type Setting From/To
2 N PVC Slotted 24' to 4’ .010
2N PVC Blank 4' to 0 40

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117015
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Well Report: Tracking #:117021

Page 1 of 2

Owner: Railroad Commission of Texas Owner Well #:
Address: Oil&Gas Division PO Box 12967 Grid #:
Austin , TX 78711
Well Location:  Hwy 83 south Latitude:
Ballinger , TX
Well County: Runnels Longitude:
Elevation: No Data GPS Brand Used:
Type of Work:  New Well Proposed Use:

STATE OF TEXAS WELL REPORT for Tracking #117021

MW-17
42-17-2

31°43'43" N

099° 55' 44" W

Rhino

Monitor

Drilling Date:

Diameter of Hole:
Drilling Method:

Borehole
Completion:

Annular Seal Data:

Surface
Completion:

Water Level:

Packers:
Plugging Info:
Type Of Pump:
Well Tests:

Water Quality:

Certification Data:

Company
Information:

Started: 4/27/2007
Completed: 4/27/2007

Diameter: 8.25 in From Surface To 30 ft
Hollow Stem Auger

Gravel Packed From: 30 ft to 8 ft
Gravel Pack Size: 20/40

1st Interval: From 8 ft to 2 ft with 4 Bentonite (#sacks and material)
2nd Interval: From 2 ft to 0 ft with 1 Concrete (#sacks and material)
3rd Interval: No Data

Method Used: Gravity

Cemented By: Keith Barge

Distance to Septic Field or other Concentrated Contamination: No Data
Distance to Property Line: No Data

Method of Verification: No Data

A i P T Y P P AN s
Apploveu vy vdiidarive. NO vdld

Surface Slab Installed

Static level: No Data
Artesian flow: No Data

No Data
Casing or Cement/Bentonite left in well: No Data
No Data
No Data

Type of Water: No Data
Depth of Strata: No Data
Chemical Analysis Made: No Data

Did the driller knowingly penetrate any strata which contained undesirable constituents: No Data

The driller certified that the driller drilled this well (or the well was drilled under the driller's direct

supervision) and that each and all of the statements herein are true and correct. The driller

understood that failure to complete the required items will result in the log(s) being returned for

completion and resubmittal.

Universal Drilling Services of Texas, LLC
3233 W. 11th Street Suite 800
Houston , TX 77008

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117021
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Well Report: Tracking #:117021

Driller License 4786
Number:
Licensed Well Keith Barge

Driller Signature:

Registered Driller No Data
Apprentice
Signature:

Apprentice No Data
Registration
Number:

Comments: No Data

IMPORTANT NOTICE FOR PERSONS HAVING WELLS DRILLED CONCERNING CONFIDENTIALITY

TEX. OCC. CODE Title 12, Chapter 1901.251, authorizes the owner (owner or the person for whom the
well was drilled) to keep information in Well Reports confidential. The Department shall hold the contents
of the well log confidential and not a matter of public record if it receives, by certified mail, a written

request to do so from the owner.

Please include the report's Tracking number (Tracking #117021) on your written request.

Texas Department of Licensing & Regulation
P.O. Box 12157
Austin, TX 78711
(512) 463-7880

DESC. & COLOR OF FORMATION MATERIAL

From (ft) To (ft) Description

0'-15'--SILTY SAND with sand seams, very
fine-grained, moderate reddish orange, slightly moist,
no odor

-very high sand content 6'-10’

-silt seam from 13'-13.3'

-very high sand content from 13.3'-15'
15'-18.5'--SILTY CLAYEY SAND, moderate

reddish orange, low to medium cementation, moist, no

odor

18.5'-19.5'--SAND very fine-grained, grayish orange,
slightly moist, no odor

19.5'-22'--GRAVELLY SAND grading to SANDY
GRAVEL, sub-rounded to angular gravel up to 3"
diameter, very fine-grained

to course sand, poorly sorted, moderate reddish
orange, moist grading to wet, no odor

22'-30'--LIMESTONE with shale seams, medium bluish

gray,
dry with moist seams, no odor

CASING, BLANK PIPE & WELL SCREEN DATA

Dia. New/Used Type Setting From/To
2 N PVC Slotted 30" to 10" .010
2 N PVC Blank 10" to 0' 40

http://134.125.70.235/drillers-new/insertwellreportprint.asp?track=117021

7/19/2007



Limited Site investigation 1rerracon

Ballinger Seep

Ballinger, Runnels County, Texas
Project No. 940572728

August 28, 2007

APPENDIX C

Table 1 — Summary of Soil Data — BTEX/TPH/Chloride
Table 2 — Summary of Soil Field Data — Chloride
Table 3 - Summary of Groundwater Data — BTEX/TPH
Table 4 — Summary of Groundwater Data — Anions, Cations, TDS
Table 5 - Summary of Groundwater Field Data
Table 6A — Summary of Groundwater Data — Calculation of %TDS
July-August 2006 (Chloride Method 300.0)
Table 6B — Summary of Groundwater Data — Calculation of %TDS
July-August 2006 (Chloride Method 4500B)
Table 6C — Summary of Groundwater Data — Calculation of %TDS
May 2007 (Chloride Method 300.0)
Table 7 — Groundwater/Surface Water Elevation Data
Table 8 — Summary of Surface Water Data — BTEX/TPH
Table 9 — Summary of Surface Water Data — Anions, Cations, TDS
Table 10 — Summary of Surface Water Field Data — Chloride
Table 11A — Summary of Surface Water Data — Calculation of %TDS
July 2006 (Chloride Method 300.0)
Table 11B — Summary of Surface Water Data — Calculation of %TDS
July 2006 (Chloride Method 4500B)
Table 11C — Summary of Surface Water Data — Calculation of %TDS
May 2007 (Chloride Method 300.0)
Table 12 — Summary of Soil, Surface Water and Groundwater Field Data — Conductivity
Table 13 — Summary of TWDB Water Well Data — Anions, Cations, Conductivity, TDS
Table 14 — Oil and Gas Well Data
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Table 5
Summary of Groundwater Field Data

Ballinger Seep
Runnels County, Texas

. Oxidation-
oy g 2 Dissolved .
Sample Date Chloride H2 Conductivity Temperature Oxvaen 2 Reduction
P p y9 Potential ?
(mg/L) (uS/cm) °c) (mg/L) (mV)
7/19/2006 - 6.68 7,088 23.96 0.96 49.9
MW-1 7/21/2006 2,373 —-— - - -— - - =
5/24/2007 - = 6.75 6,855 19.95 1.44 10.6
7/20/2006 - = 6.76 29,983 24.09 4.25 106.9
MW-2 7/21/2006 >6,175 -— -— - —-— - =
5/24/2007 —— 6.65 17,517 21.12 0.29 -51
MW-3 7/21/2006 >6,175 -— -— - -— -
5/24/2007 -— 8.26 31,713 20.63 0.57 -64.4
MW-4 7/21/2006 6,175 - -— - — - -—
5/24/2007 -— 6.71 7,043 20.28 0.93 -29.8
7121/ - -— - —— o
MW-5 2006 >6175
5/25/2007 -— 6.72 25,957 21.69 1.77 2.8
MW-6 5/25/2007 -— 6.44 28,007 19.9 2.78 74.3
5/30/2007 >6175 - = -— - -— -—
MW-7 8/15/2006 4176 -— - -— -— -
5/23/2007 -— 6.85 7,139 20.04 4.61 -83.4
MW-8 5/23/2007 —-— 7.02 5,544 19.62 4.08 7.8
5/30/2007 2772 -— - - - = -— —
MW-9 5/25/2007 - 6.62 14,671 19.05 0.37 -97.7
5/30/2007 >6175 -- - - -— -— - =
MW-10 5/25/2007 -— 7.03 2,332 20.33 3.98 37.2
MW-11 5/25/2007 - - 7.3 2,216 20.15 3.9 -18.2
5/30/2007 969 -= - - -= -— -=
-— . 1. 2.4 17.3
MW-12 5/25/2007 7.02 4772 21.26 9
5/30/2007 3,524 -= - - -— —-— -
MW-14 5/23/2007 -— 6.92 4,112 20.91 3.88 1.7
5/30/2007 1,483 - - - - -=
- . . . -51.5
MW-15 5/25/2007 7.33 3,682 21.65 2.96 5
5/30/2007 523 - - - - -— -- -
MW-16 5/24/2007 - = 6.72 14,990 19.52 0.25 -56.7
5/30/2007 >6175 - -= - -— -—
MW-17 5/24/2007 —-— 7.18 1,051 19.39 4.33 19.9
5/30/2007 32 -— -— -— - -—

1

- — = Not Measured

Chloride field data measured utilizing Hach Quantab® strips.
¢ Field parameter data measured utilizing a YSI 556 MPS Meter.
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TABLE 7
Groundwater/Surface Water Elevation Data

Ballinger Seep
Ballinger, Texas

. . Ground Surface| Top of Casin Depth to |Water Column| Groundwater
Monitor Well Gauging Date | Total Depth Elevation glevation ’ Grouﬁdwater Thickness Elevation
7/121/2006 9.54 15.70 1611.34
8/15/2006 9.51 15.73 1611.37
8/21/2006 9.69 15.55 1611.19
MW-1 4/23/2007 25.24 1621.4 1620.88 9.34 15.90 1611.54
5/21/2007 8.09 17.15 1612.79
5/24/2007 8.61 16.63 1612.27
5/30/2007 7.93 17.31 1612.95
7/21/2006 21.40 28.65 1600.18
8/15/2006 18.71 31.34 1602.87
8/21/2006 18.79 31.26 1602.79
MW-2 4/23/2007 50.05 1621.6 1621.58 18.18 31.87 1603.40
5/21/2007 17.11 32.94 1604.47
5/24/2007 17.42 32.63 1604.16
5/30/2007 16.31 33.74 1605.27
7/21/2006 14.33 0.59 1621.95
8/15/2006 5.39 9.53 1630.89
8/21/2006 7.13 7.79 1629.15
MW-3 4/23/2007 14.92 1636.6 1636.28 3.18 11.74 1633.10
5/21/2007 2.06 12.86 1634.22
5/24/2007 2.11 12.81 1634.17
5/30/2007 2.82 12.10 1633.46
7/21/2006 20.59 4.54 1600.09
8/15/2006 10.59 14.54 1610.09
8/21/2006 10.68 14.45 1610.00
MW-4 4/23/2007 2513 1621.1 1620.68 10.54 14.59 1610.14
5/21/2007 8.96 16.17 1611.72
5/24/2007 9.39 15.74 1611.29
5/30/2007 9.08 16.05 1611.60
7/21/2006 52.50 2.61 1613.46
8/15/2006 52.54 2.57 1613.42
8/21/2006 52.62 2.49 1613.34
MW-5 4/23/2007 55.11 1666.4 1665.96 51.99 3.12 1613.97
5/21/2007 49.33 5.78 1616.63
5/25/2007 49.75 5.36 1616.21
5/30/2007 49.44 5.67 1616.52
7/21/2006 DRY
8/15/2006 DRY
8/21/2006 DRY
MW-6 4/23/2007 40.29 1659.3 1658.89 DRY
5/21/2007 18.16 22.13 1640.73
5/25/2007 18.58 21.71 1640.31
5/30/2007 17.89 22.40 1641.00
7/21/2006 DRY
8/15/2006 24.80 543 1583.82
8/21/2006 27.45 2.78 1581.17
MW-7 4/23/2007 30.23 1609.0 1608.62 20.15 10.08 1588.47
5/21/2007 17.11 13.12 1591.51
5/23/2007 17.23 13.00 1591.39
5/30/2007 17.58 12.65 1591.04
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TABLE 7
Groundwater/Surface Water Elevation Data

Ballinger Seep
Ballinger, Texas

. . Ground Surface| Top of Casing Depthto |Water Column| Groundwater
Monitor Well Gauging Date | Total Depth Elevation Elevation Groundwater | Thickness Elevation
4/27/2007 DRY
/ . . 1 .
MW-8 5/21/2007 20.65 1607.0 1606.5 14.35 15.30 592.2
5/23/2007 14.45 15.20 1592.1
5/30/2007 14.45 15.20 15921
4/27/2007 29.42 2.15 1580.9
MW-9 5/21/2007 3157 16106 16103 21.22 10.35 1589.1
5/25/2007 21.56 10.01 1588.7
5/30/2007 21.65 9.92 1588.7
4/27/2007 DRY
MW-10 5/21/2007 59.78 1664.2 1664.0 59.62 0.16 1604 .4
5/25/2007 46.99 12.79 1617.0
5/30/2007 59.82 -0.04 1604.2
4/27/2007 DRY
MW-11 5/21/2007 69.75 1664.7 1664.5 45.70 24.05 1618.8
5/25/2007 49.08 20.67 1615.4
5/30/2007 57.29 12.46 1607.2
4/27/2007 DRY
MW-12 5/21/2007 40.01 1664.4 1664.2 38.51 1.50 1625.7
5/25/2007 36.21 3.80 1628.0
5/30/2007 38.47 1.54 1625.7
4/27/2007 DRY
DRY
MW-13 512172007 69.96 1664.7 1664.5
512512007 DRY
5/30/2007 DRY
4/27/2007 DRY
MW.14 | S/21/2007 30.05 1605.8 1605.5 23.39 6.66 15821
5/23/2007 25.00 5.05 1580.5
5/30/2007 18.70 11.35 1586.6
4/27/2007 68.67 2.78 1602.8
1 5
MW-15 5/21/2007 71.45 16718 16715 67.01 4.44 604.
5/25/2007 67.31 4.14 1604.2
5/30/2007 67.35 4.10 1604.2
4/27/2007 15.10 8.69 1586.4
MW-16 5/21/2007 23.79 16016 16015 13.25 10.54 1588.3
5/24/2007 13.37 10.42 1588.1
5/30/2007 13.42 10.37 1588.1
4/27/2007 21.44 8.30 1584.6
MW-17 5/21/2007 29.74 1606.2 1606.0 17.20 12.54 1588.8
5/24/2007 17.40 12.34 1588.6
5/30/2007 17.42 12.32 1588.6
8/21/2006 2.14 NA 1608.0
. 1 2
Tributary at Seep 4/23/2007 NA NA 1610.1 195 NA 608
5/21/2007 1.95 NA 1608.2
5/30/2007 1.90 NA 1608.2
8/21/2006 1585.5 0.38 NA 1585.1
Colorado River 4/23/2007 NA NA ' 0.21 NA 1585.3
5/30/2007 1590.3 443 NA 1585.8
Seep Monitor Point 4/23/2007 NA NA 1611.9 2.80 NA Ly
5/30/2007 2.34 NA 1609.5

Note: All data are in feet.

NA = Not Applicable
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Table 10
Summary of Surface Water Field Data - Chloride

Ballinger Seep
Runnels County, Texas

Seep Tributary Colorado River
Chloride Chloride Chloride
Sample Date Sample Date : Sample Date
(mglL) (mg/L) (mgiL)

Seep 7/21/2006 1,367 SW-Trib-1 | 7/21/2006 2,373 SW-CR-Up 7/21/2006 655"
See‘;gf&“‘tor 7/21/2006 | 1258 SW-Trib-2 | 772172008 | 2,772 SW-CR-Down | 7/21/2006 | 655"
Upper Seep-1| 4/27/2007 15,000 °
Upper Seep-2 | 4/27/2007 | 20.000 2
Upper Seep-3 | 4/27/2007 20,000 ?

' Chloride field data measured utilizing Hach Quantab® strips.
% Chloride field data measured utilizing Hach high-range chloride test kit (Model CD-51).
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Summary of Soil, Surface Water and Groundwater Field Data - Conductivity

Table 12

Ballinger Seep
Runnels County, Texas

Conductivity
Sample Date Description (uS/cm)
Soil/Sediment Groundwater Surface Water
MW-1 8/21/2006 groundwater from MW-1 -— 7,370 - -
MW-2 8/21/2006 groundwater from MW-2 -- 10,830 -—
MW-3 8/21/2006 groundwater from MW-3 -— >20,000 -—
MW-4 8/21/2006 groundwater from MW-4 - = 12,770 - —
MW-5 8/21/2006 groundwater from MW-5 -— >20,000 -—
MW-6 5/30/2007 groundwater from MW-6 -— >20,000 --
MW-7 8/21/2006 groundwater from MW-7 - - 9,430 -—
MW-8 5/30/2007 groundwater from MW-8 - 7,001 -—
MW-9 5/30/2007 groundwater from MW-9 - - >20,000 - -
MW-11 5/30/2007 groundwater from MW-11 - — 2,860 -—
MW-12 5/30/2007 groundwater from MW-12 -— 11,310 -—
MW-14 5/30/2007 groundwater from MW-14 - = 6,470 -—
MW-15 5/30/2007 groundwater from MW-15 -— 4,660 - -
MW-16 5/130/2007 groundwater from MW-16 - >20,000 -—
MW-17 5/30/2007 groundwater from MW-17 —-— 1,430 - -
Seep 8/21/2006 water from seep -— -- 4,160
Ozarka Spring Water 8/21/2006 utilized for determination of conductivity in soil samples - - - - 45
C-1 8/21/2006 not used - - -— - -
C-2 8/21/2006 not used -— - - -—
C-3 8/21/2006 not used - - -— -—
C-4 8/21/2006 salty soil at location of SW-Trib-2 >18,000 -— -—
C-5 8/21/2006 at location of SW-Trib-2 -— - 7,450
C-6 8/21/2006 Colorado River, 100 feet upstream of tributary - - 3,410
C-7 8/21/2006 Colorado River, 200 feet upstream of tributary -— -— 3,440
C-8A 8/21/2006 salty soil along Coloradg River, 145 feet upstream of 6.120 L o
tributary
C-8B 8/21/2006 upstream sandbar in Colorado River - - -= 3,500
C-9 8/21/2006 Colorado River at tributary -— - - 3,650
C-10 8/21/2006 salty soil Colorado River at tributary 12,690 -— -—
C-11 8/21/2006 Colorado River, 100 feet downstream of tributary -— - = 3,200
C-12 8/21/2006 Colorado River, 200 feet downstream of tributary - - - - 3,210
C-13 8/21/2006 2 feet above salt crystals at C-4 5,390 - -
C-14 8/21/2006 6 feet above salt crystals at C-4, 5 feet from top of bank 170 - -—
C-15 8/21/2006 20 feet upstream of SW-Trib-2 -— -— 6.410
C-16 8/21/2006 rock ledge in tributary near seep -— - 6,460
C-17 8/21/2006 seep at rock ledge -— - = 6,420
C-18 8/21/2006 seep at seep monitoring point -- - - 3,450
C-19 8/21/2006 first seep expression in tributary -— -— 6,820
8 feet upstream of first seep expression (30 feet upstream
C-20A 8/21/2006 pof MW-2) beneath iiockpledge - e(ast bank i >20.000 o T
8 feet upstream of first seep expression (30 feet upstream
C-208 8/21/2006 P of MW-2) beneat{: ro::)k ledge -(middle P 2,020 T T
8 feet upstream of first seep expression (30 feet upstream
C-20C 8/21/2006 pof MW-2) beneath ‘:ockpledge - viest bankp 4,890 - -
C-21 8/21/2006 east wall of tributary, above active seep 230 - - -—
C-22 8/21/2006 sediment in tributary upstream of C-20 420 -— - -
C-23 8/21/2006 sediment in tributary downstream of branch in tributary 820 - -—
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Summary of Soil, Surface Water and Groundwater Field Data - Conductivity

Table 12

Ballinger Seep
Runnels County, Texas

Conductivity

Sample Date Description (uS/cm)
Soil/Sediment Groundwater Surface Water
C-24 8/21/2006 west branch of tributary, along bank 1,790 - -
C-25 8/21/2006 sediment in west branch of tributary 140 -— - -
C-26 8/21/2006 sediment in east branch of tributary near MW-3 8,490 - -
c-27 8/21/2006 east wall of east branch of tributary upstream of MW-3 13,480 -- - -
C-28 8/21/2006 east wall of east branch of tributary upstream of C-27 2,100 -- - -
C-29 8/21/2006 east branch of tributary uostregm of C-28, 50 feet north of 210 o -
fenceline
C-30 8/21/2006 west branch of tributary upstream of C-25 3,620 —— - —

— — = Not Analyzed
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Table 14
Oil and Gas Well Data

Ballinger Seep
Runnels County, Texas
._.w_w_.ﬂwnw: APINo. | Well No. | District | County Field Name Field No. Lease Name | Lease No.| Well Status | Spud Date noa_ww _nmm:o: P&A Date ._.oﬂu_o_wwv th Operator Operator No.
1 399-03755 1 7C Runnels [Wildcat -- Willingham, C.H. -- Dry Hole 6/8/1935 9/7/1935 8/28/1998 3500 M.H. Wolverton 21536
2 [399-30238 3 7C Runnels |Ballinger South (Capps Oil) 05315550 |Barr, Johnnie H. 6760  |Plugged Oil mmnwww Mmmnwmw mw\mm\mwu Mwmw uwm w“m\ r_mmm Star Producing 341500
8/11/1998 (re-plug) 3690
3 399-02543 1 7C Runnels [Ballinger South (Capps Lime) 05315 500 |Barr Gas Unit 18657 Plugged Qil/Gas | 11/24/1956 12/20/1956 8/1/1966 4657 Pan American Petroleum Corp. 52010/637650
4 399-32642 4 7C Runnels [Ballinger South (Capps Qil) 05315 550 |Barr, Johnnie H. 6760 Dry Hole 12/5/1983 2/3/1983 11/16/1984 4225 H&R Oils, Inc. 341500
5 -- 1 7C Runnels [Wildcat - Barr, J. W. -- Dry Hole 2/6/1964 2/24/1964 2/24/1964 4215 Humble Oil & Refining 52015
6 399-30219 1 7C Runnels [Wildcat -- Mays, Gene -- Dry Hole 10/14/1972 10/24/1972 10/24/1972 3960 H&R Qils, Inc. 341500
7 399-31589 2A 7C Runnels |Ballinger South (Capps Lime) 05315 500 |Gottschalk, Otto 9687 Oil (Plugged) 1/17/1981 1/27/1981 8/22/1983 4150 H&R Qils, Inc. 341500
8 399-32102 1 7C Runnels [Ballinger South (Capps Oil) 05315 550 |City of Ballinger 9530 Plugged Qil 8/6/1981 8/16/1981 10/30/1986 4130 H&R Qils, Inc. 341500
9 399-31590 2 7C Runnels |Ballinger South {Capps Oil) 05315 550 |Barr, Johnnie H. 6760 Plugged Oil 2/14/1981 2/24/1981 6/8/1987 4200 H&R Qils, Inc. 341500
10 399-30292 1 7C Runnels |Ballinger South (Capps Oil) 05315 550 |Barr, Johnnie H. 6760 Plugged Oil 1/20/1974 2/5/1974 6/16/1987 4100 H&R OQils, Inc. 341500
11 399-32325 1 7C Runnels |Ballinger (Cross Cut Sand) 05310 270 |City of Ballinger 9376 Oil (Plugged) 12/16/1981 12/25/1981 2/15/1989 3960 Dennis & Broun 215526
12 [399-33391 1 7C Runnels |Ballinger West (Capps) 05318 250 |City of Ballinger 11422 |Plugged Oil 12/28/1984 1/4/1985 2/7/1991 3450 _,o\_mms_ommmr% - wowwwwmwmm. Inc. 215625
13 399-30342 1 7C Runnels |Ballinger South (Capps Oil) 05315 550 |Murphy, H.S. 6653 Plugged Oil 3/10/1975 3/21/1975 8/24/1983 4160 H&R Oils, Inc. 341500
14 |399-31257 1 7G Runnels |Wildcat 00016 001 |City of Ballinger ——  |Dry Hole ansiars | openars wwwww 3950 Loika, E.J. 506063
399-34542 2 Ballinger South (Capps Lime) 05315 500 |Gordon 15663 -- -- —= -- -- Ladd QOil & Gas Corp. --
15 399-34483 1 7C Runnels [Wildcat - Euhus 14493  [Dry Hole 9/25/1997 10/2/1997 10/3/1997 3804 Ladd Oil & Gas Corp. 480951
-- -—- Ballinger South (Capps Lime) 05315 500 |Euhus -- -— -- 2/10/2005 -— 4000 Ladd Qil & Gas Corp. 480956
16 399-80636 1 7C Runnels |Ballinger South (Capps Oil) 05315550 |[Doose, Arthur 7147 Plugged Oil 4/7/1976 4/23/1976 6/8/1977 4150 H&R Qils, Inc. 341500
17 1 7C Runnels [Wildcat -- Stephens, Willie Dry Hole -— -- 2/16/1951 2505 Wilcox --
18 399-30341 1 7C Runnels |Ballinger South (Capps Oil) 05315 550 |Gottschalk, Otto 6623 Plugged Oil 7/13/1974 7/21/1974 8/18/1983 4100 H&R Oils, Inc. 341500
19 -- 1 7C Runnels |Ballinger South (Capps Lime) 05315 500 |Gottschalk, Otto - Plugged Gas 3/22/1963 4/14/1963 12/20/1965 3930 Wade W. White --

— — = Information not identified during records review.
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* b 1544 Sawdust Road, Suite 505
MSCIGIltlflC The Woodlands, TX 77380

www.adscientific.com (281)292-5277
FAX: (281)2%2-2481

August 15, 2006

MAX MAJESKO

TERRACON CONSULTANTS, INC.

8901 CARPENTER FREEWAY SUITE 100
DALLAS, TX 75247

REFERENCE :
Project.................: BALLINGER SEEP
Project Number.......... : 94057272
Lab Episode Number......: 7932
Date Received...........: 07/19/2006

Dear MAX MAJESKO:

Enclosed is the analytical Report for the project referenced above. The
following sample(s) are included in the report.

HMW—I E’MW—l DUP BMw—z HMW—3

All the holding times were met for the tests performed on these samples.
Enclosed, please find the Quality Control Summary. All quality control
results for the QC batch that are applicable to the sample(s) are
acceptable except as noted in the QC batch reports.

If the report is acceptable, please approve the enclosed invoice and
forward it for payment.

Thank you for selecting A4 SCIENTIFIC for your laboratory needs on this
project. If you have any questions concerning these results, please feel
free to contact me at any time.

We look forward to working with you on future projects.

Sincerely,

,A«"\“)’L c('.;"(S 4y oo /( 4 l’»ui’l')'
Reddy Pakanati
Laboratory Manager
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VPLE LOG-IN CEECELIST/DIS CREPANCY REPORT

PROTECTIAME! D2 // NGl 54’;/
PROJECT NUMBER: G4 057272

+ T AQUEOUS, # 5 SOIL SAMPLES

2553 VY 90

couijAjRBH,L % Fedéx

TEMP & ID:

D

A

2)

3

4)

5.

6)

< 43PLE CONTAINER SEALS: present (gbsept> infact  broken

Aprcscn't absent (mft;ct\B oken

COOLER CUSTPDY SEALS:

NAM'E & DATE:

o kswle L@“f(le/f

HOW MANY AND WHERE

NO

“Were samples screened for radioactivity?

| Chain-of-custody present?

Custody documents:  Sealedina plastic bag?

Signed and dated by field personnel

Filled out properly in indelable ink?

Signed and dated by log-in personnel?

Contmner Condition: Each containers sealed ina separate plastic bag?

Labels complete (ID, date, time, signature, preservative, ets.)?

Lazbels agree with chain-of-custody?

Received without Jeakage or breakage? If no, list :

Correct quantity indicated on chain-ofcustody? . -

Szmple Integrity:  Correct contaipers nsed for the test indicated? If no, lisf:'

Correct preservatives added to the saraples? If no, list:

Sufficient sample amount sont for the tests indicated? If no, list

VOA vials filled completely? 17 no, list .

‘Aqueous volatiles samples preserved? If no, list:

Descrepancy Reporc

Discepancies to be discussed with the client?

Project Manager’s recommendafions?

Who was notified? By whom?
Date ’
Client’s comments:
Comective zctions carned ou?
COMIMENTS:

has = Rush Notification sheet been issued

| Forthose short bolding I:IrUze :nd fast trp-around parameters,

' /

| to the I=b7

LOG-IN BY: ﬁ/\/\/ﬂ{/y///ﬁ/

7/ /
/ / Ad Scientific, Inc.
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1544 Sawdust Road, Suite 505

The Woodlands, TX 77380
Page 1 of 1

€ Scientific

LABORATORY REPORT
TOTAL PETROLEUM HYDROCARBONS

CLIENT NAME : TERRACON CONSULTANTS, INC. CLIENT SAMPLE ID : MW-1
PROJECT NAME : BALLINGER SEEP LAB SAMPLE ID : 7932.001
PROJECT NUMBER  : 94057272 METHOD REFERENCE : TNRCC-1005
DATE SAMPLED 1 07/17/2006 DATE RECEIVED 1 07/19/2006
SAMPLE MATRIX : SOIL PRINTED ON : 08/15/2006 15:12
% MOISTURE : ANALYST : JL
DATE ANALYZED :07/22/06 DATE PREPPED :07/21/06
DILUTION 1 EXTRACT VOLUME  : 10 ML
INSTRUMENT FILE : B13475 INSTRUMENT ID : B-5890
SAMPLE SIZE 110 G TIME ANALYZED 1 07:35
PARAMETER | QUANTITATION LIMIT RESULTS QUALIFIER
TPH- (>nC12-nC28) o ~20.0  Me/k6  wD  MG/EG o
TPH- (>nC28-nC35) - 120.0 | MG/KG ND | MG/KG
TPH- (nC6-nC12) B 20.0 MG/KG ND  MG/KG

QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE ADDED QC RECOVERY LIMITS SRECOVERY
1-Chlorooctane 50 MG/KG 70 - 130 95
o-Terphenyl 50 MG/KG 70 - 130 79




1544 Sawdust Road, Suite 505
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¥ Scientific

LABORATORY REPORT
TOTAL PETROLEUM HYDROCARBONS

CLIENT NAME : TERRACON CONSULTANTS, INC. CLIENT SAMPLE 1D : MW-1 DUP
PROJECT NAME : BALLINGER SEEP LAB SEMPLE ID 1 7932.002
PROJECT NUMBER  : 94057272 METHOD REFERENCE : TNRCC-1005
DATE SAMPLED 2 07/17/2006 DATE RECEIVED 2 07/19/2006
SAMPLE MATRIX : SOIL PRINTED ON 1 08/15/2006 15:12
¢ MOISTURE : ANALYST : JL
DATE ANALYZED : 07/22/06 DATE PREPPED : 07/21/06
DILUTION 11 EXTRACT VOLUME  : 10 ML
INSTRUMENT FILE : B13476 INSTRUMENT ID : B-5890
SAMPLE SIZE 110 G TIME ANALYZED : 08:23
PARAMETER . QUANTITATION LIMIT  RESULTS QUALIFIER
ITPH- (>nC12-nC28) o - ~ 20.0  MG/EG  ND  MG/KG -
TPH- (>nC28-nC35) ' ©20.0 | MG/KG ND  MG/KG
TPH- (nC6-nC12) . - 20.0 " MG/KG ND | MG/KG

'QUALITY CONTROL DATA'
SURROGATE COMPOUND SPIKE ADDED QC RECOVERY LIMITS $%$RECOVERY
1-Chlorooctane 50 MG/KG 70 - 130 103
o-Terphenyl 50 MG/KG 70 - 130 86




1544 Sawdust Road, Suite 505

The Woodlands, TX 77380
Page 1 of 1

¥ Scientific

LABORATORY REPORT
TOTAL PETROLEUM HYDROCARBONS

CLIENT NAME : TERRACON CONSULTANTS, INC. CLIENT SAMPLE ID : MW-2

PROJECT NAME : BALLINGER SEEP LAB SAMPLE ID : 7932.003
PROJECT NUMBER  : 94057272 METHOD REFERENCE : TNRCC-1005
DATE SAMPLED 1 07/17/2006 DATE RECEIVED 1 07/19/2006
SAMPLE MATRIX : SOIL PRINTED ON 1 08/15/2006 15:12
> MOISTURE : ANALYST 1 JL
DATE ANALYZED 1 07/22/06 DATE PREPPED 1 07/21/06
DILUTION D1 EXTRACT VOLUME  : 10 ML
INSTRUMENT FILE : B13477 INSTRUMENT 1D : B-5890
SAMPLE SIZE :10 G TIME ANALYZED :09:10
PARAMETER | QUANTITATION LIMIT ' RESULTS QUALIFIER
TPE- (>nC12-nC28) ' ' 20.0 MG/KG  ND  MG/KG
TPH- (>nC28-nC35) ' ‘ 20.0 | MG/KG ND  MG/KG
TPH- (nC6-nC12) ‘ 20.0 " MG/KG <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>