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1. Introduction

Daniel B. Stephens & Associates, Inc. (DBS&A) has prepared this recovery well installation and
pumping test report for submission to the New Mexico Energy, Minerals and Natural Resources
Department Qil Conservation Division (OCD) on behalf of PAB Services, Inc. (PAB) for the Salty
Dog brine station (Site). The Site is located in Lea County in southeastern New Mexico,
approximately 12 miles west of Hobbs on the south side of the Hobbs/Carlsbad Highway
(Figure 1). Formally, the Site is located in the J Unit of Section 5, Township 19 South, Range
36 East. This report summatrizes field activities conducted at the Site in November 2009.

1.1 Background

On May 18, 2008, OCD issued Administrative Compliance Order (ACO) ACO 2008-02 to Mr.
Peter Bergstein (d/b/a Saity Dog, Inc.) (OCD, 2008a). After issuance of the ACO, OCD and Mr.
Bergstein engaged in settlement discussions to resolve the outstanding issues addressed by
the ACO. The OCD and Mr. Bergstein agreed to a Settlement Agreement & Stipulated Revised
Final Order (Order), NM-OCD 2008-2A (OCD, 2008b), for the purpose of resolving the violations
outlined in the ACO.

The Order requires Mr. Bergstein to complete certain actions to address environmental
compliance-related issues at the Site in accordance with milestone deliverable dates agreed
upon by the OCD and Salty Dog, inc. Specifically, the Order requires Salty Dog to address
contamination resulting from documented releases in 1999, 2002, and 2005, as well as releases

at the brine pond and brine loading/unloading area (brine pond area).

The ACO provid'es a description of each of these releases (OCD, 2008b). The 1999 release
was caused by a hole in the casing of the Salty Dog brine well and resulted in contamination of
the fresh water well on Snyder Ranches, adjacent to the Site. The 2002 release was caused by
a leaking tank in the vicinity of the brine well, and the 2005 release was caused by a rupture in
the brine supply pipeline. The 2002 and 2005 releases were noted to have entered a fresh
water playa located just north of the brine well (OCD, 2008b).

P:A\_ES08-118\Waell-Install_PumpTst.N-0NSaltyDog_N20_TF.doc 1
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1.2  Previous Work Conducted by DBS&A at the Site

To date, DBS&A has performed the following activities at the Site under contract to PAB:
(1) groundwater monitoring, (2) preparation of a Comprehensive Site Plan, (3) removal of the

brine pond, and (4) monitor well installation and groundwater monitoring. Each of these
activities is summarized below.

1.2.1  Groundwater Monitoring

In June 2008, DBS&A collected groundwater samples from existing monitor wells PMW-1 and
MW-1 through MW-6, and from the ranch headquarters water supply well and the brine station
fresh water supply (DBS&A, 2008a). Laboratory results showed that, since the wells were last
sampled by employees of Salty Dog in May 2008, chloride concentrations increased in six of the
seven existing groundwater monitor wells (PMW-1 and MW-1 through MW-5) and in the brine
station fresh water well. In six of the nine samples collected (PMW-1, MW-2 through MW-5, and

the brine station fresh water supply well), chloride concentrations exceeded the New Mexico
Water Quality Control Commission (NMWQCC) standard of 250 mg/L.

The groundwater monitoring results indicated that the extent of the chloride groundwater plume
beneath the brine pond area in the northern portion of the Site had not been delineated. In
addition, the monitoring results indicated that the cross-gradient extent of the chloride
groundwater plume at the brine well area in the southern portion of the Site had not been
delineated. Complete details and findings of the groundwater monitoring event are reported in
the Groundwater Monitoring Report submitted to PAB on July 15, 2008 (DBS&A, 2008b).

1.2.2 Comprehensive Site Plan

In September 2008, DBS&A submitted a Comprehensive Site Plan (Plan) (DBS&A, 2008b) to
OCD addressing the requirements set forth in Section 15 of the Order (OCD, 2008b). The Plan
presented a proposed project schedule and individual specifications/proposals for addressing

the environmental compliance-related issues at the Site and formed the basis for future

P:\_ES08-118\Well-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 3
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investigation, characterization, and remediation of the Site. The OCD approved the Plan on
September 17, 2008.

1.2.3 Brine Pond Removal

in October 2008, the brine pond located in the northern portion of the Site was removed in
accordance with the Order (OCD, 2008b). Employees of Salty Dog pumped all of the aqueous
brine from the pond into aboveground frac tanks located on-site. A trackhoe was then used to
excavate the accumulated salt from the interior of the pond. The excavated salt was loaded into |
sealed bins and dump trucks and transported to Sundance Services, Inc. (Sundance) in Eunice,
New Mexico for disposal. After the salt was removed from the pond interior, the underlying liner
was removed and an additional 6 inches of the clay beneath the liner was excavated. The liner
and soil excavated from beneath the liner were transported to Sundance for disposal. A total of

2,128 cubic yards of salt and contaminated soil were hauled to Sundance for disposal.

DBS&A completed soil sampling beneath the former brine pond and in the former brine loading
area located on the east side of the pond in November 2008. A total of 76 composite soil
samples were submitted for chloride analysis using U.S. Environmental Protection Agency
(EPA) method 300.0. Of those samples, 61 were collected from depths of 4 feet below ground
surface (ft bgs) or less and 15 were collected from depths greater than 4 ft bgs. Excavation to

depths greater than 3 to 4 ft bgs was limited in most cases by the presence of caliche in the
shallow subsurtace.

Laboratory results indicated significant concentrations of chioride in the shallow interval (0 to 4 ft
bgs) beneath the former brine pond and brine loading area. Although the number of samples
collected at depths greater than 4 ft bgs was limited, there was no noticeable difference in

chloride concentration between the shallower (0 to 4 ft bgs) and deeper (4 to 8 ft bgs) samples.
Complete details and findings of the brine pond excavation and soil sampling soil are reported in

the Closure Report, Brine Pond and Loading Area submitted to the OCD on December 3, 2008
(DBS&A, 2008c).

P:\_ES08-118\Waell-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 4
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1.2.4  Monitor Well Installation and Groundwater Monitoring

In March and April 2009, DBS&A completed a field investigation at the Site to determine the
magnitude and extent of impacts to soil and groundwater from the 1999, 2002, 2005, and the
brine pond area releases (DBS&A, 2008d). The investigation was performed in accordance

with the requirements of the Order and Sections 3.1, 3.2, and 3.3 of the Plan (DBS&A, 2008b).

The Order (OCD, 2008b) identified three areas of primary concern (AOPCs) requiring
investigation and/or further delineation of the extent of contamination: (1) the brine pond area,
(2) the brine well, and (3) the playa. To address the AOPCs and groundwater quality at the
Site, DBS&A completed a field investigation program that included the installation of nine
groundwater monitor wells and two nested wells. DBS&A also instituted an analytical program

to assess the likely contaminants of concern (COCs) in soil and groundwater at the Site.

The soil investigation program included the installation of 11 soil borings, all of which were later
completed as monitor wells to assess groundwater quality. These included 6 soil borings
installed at the brine pond area in the northern portion of the Site, four soil borings installed
downgradient at the brine well area in the southern portion of the Site, and one soil boring
installed in the fresh water playa lake located just north of the brine well. A total of 89 soil
samples were submitted for chloride analysis from the 11 soil borings. The samples collected

from the boring installed in the fresh water playa lake were also analyzed for total petroleum
hydrocarbons (TPH).

Chloride concentrations in soil were generally below the OCD standard of 500 mg/kg. Three
borings installed downgradient and east of the brine pond and brine loading/unloading areas,

however, contained chloride concentrations in excess of 500 mg/kg in two or more samples.

TPH results from soil samples submitted from the playa lake boring showed TPH concentrations
exceeding the New Mexico Environment Petroleum Storage Tank Bureau action level of 100
mg/kg in the 20- to 22-ft bgs sample.

The groundwater investigation included the installation of nine monitor wells and two nested

wells and the collection of groundwater samples for chloride analysis. The sample collected

PA_ES08-118\Well-Install_PumpTst.N-0N\SaltyDog_N20_TF.doc 5
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from the playa lake well was also analyzed for TPH. The monitor and nested wells were
completed at predetermined locations as specified in Sections 3.1 and 3.2 of the Plan (DBS&A,
2008b). The locations specified in the Plan were selected to delineate the extent of the chloride
groundwater plume at the brine pond area and the cross-gradient extent of the chloride plume
resulting from the 1999 release at the brine well, and to determine if groundwater beneath the
playa lake was impacted as a result of the 2002 and 2005 releases. A total of 21 groundwater

samples were submitted for laboratory analysis: 15 samples from the newly installed monitor
wells and 6 from the existing monitor wells.

Complete details and findings of the soil and groundwater investigation are reported in the

Monitor Well .Installation and Groundwater Monitoring Report submitted to the OCD on
September 18, 2009 (DBS&A, 2009).

1.3  Purpose

The purpose of the November 2009 recovery well installation and pumping tests was to
determine aquifer characteristics at the brine pond and brine well areas that will be used in the
design of a remedial approach to address chloride-contaminated groundwater at the Site. The
field activities were performed in accordance with the requirements of the Order (OCD, 2008b)
and with Sections 3.1 and 3.4 of the Plan (DBS&A, 2008b). This report constitutes the second
of three milestone deliverables: (1) Monitor Well Installation and Ground Water Monitoring
report, submitted to the OCD on September 17, 2009 (2) this Recovery Well Installation and

Pump Test report, and (3) a Conceptual Remedial Design Report to be submitted in December
2009.

1.4  Project Scope
The Order (OCD, 2008b) requires that two recovery wells be installed at the Site: one well at the

brine pond area in the northern portion of the Site and one well at the brine well area in the

southern portion of the Site. The Order also specifies that aquifer pumping tests be conducted
on each recovery well to demonstrate the aquifer characteristics.

PA_ES08-118Well-Install_PumpTst.N-0Q\SaltyDog_N20_TF .doc 6
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To meet these requirements, DBS&A installed one recovery well southeast of PMW-1 at the
brine pond area and one recovery well southeast of MW-3 at the brine well area. Once the
recovery wells were completed, DBS&A performed pumping tests on each of the wells to
determine aquifer characteristics. Sections 2 and 3 of this report detail the installation of the
recovery wells and the pumping tests conducted on the two recovery wells. Section 4 provides
DBS&A’s summary and conclusions regarding the pump test results.

P\_ES08-118\Well-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 7
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2. Well Installation

On November 7 and 8, 2009, DBS&A installed two recovery wells (RW-1 and RW-2) at the Site
as detailed in Sections 2.1 and 2.2. Drilling was performed by Harrison & Cooper of Lubbock,
Texas, a New Mexico licensed drilling company, using air and mud rotary drilling technologies.
The wells were constructed in accordance with the New Mexico Environment Department
Ground Water Quality Bureau Monitoring Well Construction Guidelines, Revision 1.0, dated July
2008. Field notes recorded during drilling and installation of the wells are provided in Appendix
A. Photographic documentation is included in Appendix B.

All field work was performed under the supervision of a licensed professional geologist. Soil
cuttings were used to describe the subsurface lithology. Soil boring logs showing the
subsurface geology at each location are provided in Appendix C. No soil samples were
collected during drilling for laboratory analysis. Investigation-derived waste was stockpiled on

Visqueen and properly disposed of at a licensed facility following completion of the field
investigation.

2.1 Well Locations and Completion Depths

The analytical results from the April 2009 sampling of the two nested wells were used to
determine the appropriate screen intervals for the recovery wells so that hydrogeologic
characteristics from the appropriate portion of the aquifer where future remedial efforts will be
focused can be determined during the pump tests. Each of the recovery wells was screened in

the most contaminated portions of the aquifer based on existing chloride density gradients as
determined during the April 2009 sampling.

2.1.1 RW-1

Recovery well RW-1 was installed to a total depth of 83 ft bgs, approximately 40 feet
downgradient of monitor well PMW-1 (Figure 2; Appendix B, Photographs 1 and 2), where the
previously reported chloride concentration of 11,000 mg/L was noted. PMW-1 is located

approximately 25 feet downgradient of the former brine pond and brine loading/unloading area.

P:\_ES08-118\Well-Install_PumpTst.N-0N\SaltyDog_N20_TF.doc 8
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RW-1 was constructed of 20 feet of 6-inch-diameter, 0.030-inch slot, flush-threaded, machine-
cut, Schedule 80 (SCH 80) polyvinyl chloride (PVC) well screen with a 2-foot sump. Blank
6-inch-diameter, SCH 80 PVC casing extended to approximately 3 feet above the ground
surface. The screen was placed from 60 to 80 ft bgs, with approximately 5 feet of screen above
the water table and 15 feet below. The filter pack consisted of 8-16 silica sand, placed using a
tremie pipe, extending from the bottom of the boring to approximately 5 feet above the well
screen. A 10-foot-thick bentonite chip seal (hydrated) was then placed above the sand pack,
and the annular space above the bentonite seal was filled with a cementbentonite grout to the
surface. The wells were completed aboveground with a protective steel well vault and a 3-foot
by 3-foot by 4-inch-thick concrete pad and bollards at each corner. The well construction
diagram for RW-1 is provided in Appendix C.

2.1.2 RW-2

Recovery well RW-2 was installed to the redbeds (base of the Ogallala Formation) at
approximately 155 ft bgs. The well location is approximately 75 feet downgradient of monitor
well MW-3 (Figure 3; Appendix B, Photographs 3 and 4), where a chloride concentration of

17,000 mg/L was reported. MW-3 is located approximately 500 feet downgradient of the brine
well.

RW-2 was constructed of 40 feet of 6-inch-diameter, 0.030-inch slot, flush-threaded, machine-
cut, SCH 80 PVC well screen with a 2-foot sump. Blank 6-inch-diameter, SCH 80 PVC casing
extended to approximately 3 feet above the ground surface. The screen was placed from
approximately 110 to 150 ft bgs. The well was then completed in the same manner as well RW-

1 (Section 2.1.1). The well construction diagram for RW-2 is provided in Appendix C.

2.2  Well Development and Surveying

After completion, each of the newly installed recovery wells was developed by pumping until

temperature, pH, and conductivity stabilized and turbidity was reduced to the extent practicable
(Appendix A).

P:\_ES08-118Well-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 10
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Due to the short timetable for submission of this report, a survey of the newly installed recovery
wells has not yet been completed. The top of casing elevations and the x-y coordinates of each

well will be surveyed as soon as the surveyor is available, and DBS&A will submit the survey.
results to the OCD when they are completed.

P:A_ES08-118\Well-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 12
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3. Pumping Tests

On November 9 and 10, 2009, DBS&A performed step pumping tests on recovery wells RW-1
and RW-2. The objectives of the tests were to determine hydraulic property values for the
regional aquifer in the vicinity of the recovery wells and to assess recovery well performance.
The hydraulic property values and well performance results will subsequently be used to design
a remedial approach for chloride-contaminated groundwater at the Site. Hydraulic properties
estimated from analyzing pumping test data generally include aquifer transmissivity and

storativity for confined aquifers or specific yield for unconfined aquifers.

During the pumping tests, the recovery wells were pumped at successive greater rates with
nearby monitor wells serving as observation wells. DBS&A measured water levels using both
water level probes (manual) and pressure transducers (automated). A totalizing flow meter was
used to monitor flow rates. Periodic adjustments were made to a flow valve in order to maintain
and increase pumping rates during each test. Once pumping stopped, water level recovery was
monitored until the water level in the pumping well returned to at least 90 percent of the

maximum drawdown value. Data collected during each step test is provided in Appendix D.

DBS&A analyzed data from the two step tests using AQTESOLV for Windows (Version 4.01
Professional). AQTESOLYV is distributed by HydroSOLVE, Inc. and contains a comprehensive
suite of standard and published analytical solutions for determining aquifer properties from
pumping and slug tests. When analyzing the pumping test data, a specific yield of 15 percent
was assumed based on published values of specific yield for the Ogallala aquifer (Blandford et
al., 2008; Nativ and Smith, 1987). This was done to reduce the number of parameters solved
for during the analyses; consequently, the analyses were performed to determine well efficiency

and aquifer transmissivity. Table 1 summarizes the pumping test results. Complete analyses
are provided in Appendix E.

Sections 3.1 and 3.2 discuss and present results from the two step tests. Each test is
designated by the name of the pumping well.

PA_ES08-118\Well-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 13
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3.1 Test RW-1
3.1.1 Field Approach

Well RW-1 was initially pumped at an average rate of 2.9 gallons per minute (gpm) for 45
minutes. The pumping rate was then increased to 4.6 gpm (average) for an additional 56

minutes. The entire pumping duration was 1 hour and 45 minutes. A third step was not

attempted, as it would have likely caused the well to go dry.

Water levels at the pumping well (RW-1) were monitored both manually and with a pressure
transducer. Monitor well PMW-1 and nested wells NW-1(s), NW-1(m), and NW-1(d), located
approximately 100 and 130 feet, respectively, from the pumping well, were manually monitored
as observation wells. Recovery well RW-1 is screened across the water table as are wells
PMW-1 and NW-1(s). Wells NW-1(m) and NW-1(d) are screened at deeper depths below the
water table. Total drawdown in the pumping well (RW-1) was 4.7 feet at the end of the first step
and 9.5 feet at the end of the second step. Water levels at the observation wells remained

steady throughout the test, varying by only up to 0.02 foot. Consequently, observation well data

were not analyzed to estimate hydraulic property values.

3.1.2 Analysis and Results

Pumping well (well RW-1) data were analyzed by fitting Theis solutions to the data
(Appendix E). Both the step drawdown and recovery data were analyzed. The transmissivity
values determined from these analyses are 500 and 23 square feet per day (ft?/d), respectively

(Table 1). Well efficiency determined from analysis of the step drawdown data is 53 percent.

At a pumping well, analysis of recovery data generally provides a better estimate of aquifer
transmissivity than analysis of drawdown data due to head losses in the drawdown data caused
by pumping. Therefore, the transmissivity estimated from the recovery data is expected to be
more representative of aquifer conditions. The hydraulic conductivity value calculated from the

transmissivity estimated from the recovery data (23 ft/d) and an assumed aquifer thickness of

P:\_ES08-118\Well-Install_PumpTst.N-00SaltyDog_N20_TF.doc 15
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15 feet (the saturated portion of the RW-1 screen below the static water table) is 1.5 feet per
day (ft/d).

3.2 Test RW-2
3.2.1 Field Approach

Well RW-2 was pumped at three successively greater pumping rates during the test. The
pumping rates and duration of each pumping period were 23.6 gpm for 15 minutes, 37.8 gpm
for 1 hour and 45 minutes, and 39.4 gpm for 3 hours and 11 minutes. The entire pumping
duration was 5 hours and 20 minutes. The pumping intensity of the last step was likely limited
by the 1-inch diameter of the discharge line and single-phase power supplied by the generator.
Well RW-2 is expected to maintain higher pumping rates than those tested, as drawdown at the
end of the last step stabilized to approximately 23 feet and the well still had 62 feet of available

drawdown. Based on pumping performance during the step test, a maximum pumping rate of
more than 100 gpm seems likely.

Water levels at the pumping well (RW-2) were monitored both manually and with a pressure
transducer. The wells manually monitored as observation wells were MW-3, MW-4, MW-5 and
NW-2(d), located 74.0, 113.7, 301.2 and 75.8 feet, respectively, from the pumping well. The
well screen of RW-2 is 40 feet long and placed approximately 51 feet below the static water
table. Observation wells MW-4, MW-5 and NW-2(d) are screened at similar levels as the
pumping well. Completion information for well MW-3, installed by a previous consultant, is not
available, but the well is assumed to be screened at a similar level as the pumping well. Total
drawdown in the pumping well at the end of each of the three steps was 12, 22, and 23 feet.
Total drawdown at each observation well at the end of the last pumping step was 2.5 feet (MW-
3), 2.4 feet (MW-4), 0.6 feet (MW-5), and 3.2 feet (NW-2[d)).

P:\_ES08-118\Well-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 16
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3.2.2 Analysis and Results

Pumping well (RW-2) data were analyzed by fitting a Theis solution to the step drawdown data
(Appendix E). The transmissivity and well efficiency values determined from this analysis are -
3,300 ft?/d and 60 percent, respectively (Table 1).

Observation well data were analyzed by fitting a Theis solution to the recovery data and using a
distance-drawdown approach (Appendix E). For the distance-drawdown approach, drawdown
values were selected from near the end of the last pumping step for each of the four observation

wells. Near the end of the third step, drawdown at the pumping and observation wells had
stabilized (Appendix D).

Transmissivity values determined from the two methods are similar. The transmissivity
calculated based on analysis of the recovery data is 630 ft?/d, and the transmissivity calculated
using the distance-drawdown approach is 750 ft¥d (Table 1). The hydraulic conductivity value
calculated from the average transmissivity determined from the two analyses (690 ft°/d) and an

aquifer thickness of 90 feet (the aquifer thickness at the pumping well before pumping) is 7.7
fv/d.

The distance-drawdown approach was also used to determine well efficiency at the pumping
well. This was accomplished by fitting a regression line to the drawdown data and then
extrapolating the line back toward the outside radius of the RW-2 well borehole (Appendix E).
The well efficiency calculated from this approach is 49 percent, less than the 60 percent

efficiency determined from the step test analysis.
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4. Summary and Conclusions

Previous field investigation and groundwater sampling has shown that two separate chloride
plumes exist at the Site. These findings are documented in other reports submitted to the OCD
by DBS&A (2008a, 2009). One plume is located in the northern portion of the Site at the brine

pond area and one in the southern portion of the Site downgradient of the brine well.

Under the current scope of work detailed in this report, DBS&A installed two 6-inch recovery
wells, RW-1 and RW-2, at the Site and completed pumping tests on each of the newly installed
recovery wells. RW-1 was installed at the brine pond area and RW-2 was installed at the brine
well area. The objectives of the step pumping tests were to determine hydraulic property values
for the regional aquifer in the vicinity of the recovery wells and to assess recovery well
performance. This information will ultimately be used to design a remedial approach for

addressing the two chloride contaminant plumes at the Site.

A reasonable estimate of aquifer transmissivity in the area of RW-1 is 23 ft*/d based on an
analysis of pumping well recovery data. Well RW-1 has a 20-foot screen that is placed across
the water table. Pumping from RW-1 appears to be limited to rates of less than 10 gpm without
the well quickly pumping dry. The low pumping rate is likely due to the limited amount of
available drawdown and relatively lower permeability of Ogallala formation sediments at the
water table, where sediments appear to be cemented by calcium carbonate. Greater production
rates are expected to be achievable at deeper depths, where permeabilities are likely to
increase based on results from the RW-2 step test. Analysis of step drawdown data shows that

the well efficiency of RW-1 is approximately 53 percent.

Estimated aquifer transmissivity in the area of RW-2 is 690 ft°/d. This resuit was determined by
averaging values generated from analysis of observation well recovery data and from a
distance-drawdown approach. Well RW-2 has a 40-foot screen located at the base of the
regional aquifer. Available drawdown at this well is approximately 85 feet. The deeper Ogallala
formation sediments at RW-2 are not cemented like the shallower sediments at RW-1. The well

efficiency of RW-2 is between 49 and 60 percent.
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DBS&A recommends that these results of the pumping tests conducted on RW-1 and RW-2 be
used to develop a conceptual remedial design for addressing the two chloride plumes at the
Site. The data generated from the pumping tests will be used to calculate capture zones for
each recovery well and travel times for water to reach the wells. Optimal pumping rates will be
determined to allow for efficient capture and pumping of the chloride plumes based on the site-
specific aquifer parameters. Using the data generated from the capture zone analysis, DBS&A
will develop a remedial approach that uses recovery wells RW-1 and RW-2, and additional

recovery wells if necessary, to remediate the chloride groundwater plumes at the Site.

P:\_ES08-118\Well-Install_PumpTst.N-09\SaityDog_N20_TF.doc 19




Daniel B. Stephens & Associates, Inc.

References

Blandford, T.N., M. Kuchanur, A. Standen, R.K. Ruggiero, K.C. Calhoun, P. Kirby, and G. Shah.
2008. Groundwater availability model of the Edwards-Trinity (High Plains) Aquifer in Texas

and New Mexico. Contract report by Daniel B. Stephens & Associates, Inc. to the Texas
Water Development Board.

Daniel B. Stephens & Associates, Inc. (DBS&A). 2008a. Groundwater monitoring report, Salty

Dog Brine Station, Lea County, New Mexico. Prepared for PAB Services, Inc., Lubbock,
Texas. July 15, 2008.

DBS&A. 2008b. Comprehensive site plan, Salty Dog Brine Station, Lea County, New Mexico.
Prepared for the New Mexico Energy, Minerals, and Natural Resources Department, Oil

Conservation Division, Environmental Bureau, Santa Fe, New Mexico. September 5, 2008

DBS&A. 2008c. Closure report, brine pond and loading area, Salty Dog Brine Station, Lea
County, New Mexico. Prepared for the New Mexico Energy, Minerals, and Natural

Resources Department, Oil Conservation Division, Environmental Bureau, Santa Fe, New
Mexico. December 3, 2008.

DBS&A. 2009. Monitor well installation and groundwater monitoring report, Salty Dog Brine
Station, Lea County, New Mexico. Prepared for the New Mexico Energy, Minerals, and

Natural Resources Department, Oil Conservation Division, Environmental Bureau, Santa Fe,
New Mexico. September 18, 2009.

State of New Mexico Oil Conservation Division (OCD). 2008a. Notification of
Compliance/Enforcement Action - Administrative Compliance Order, ACO 2008-02. Directed
to Pieter Bergstein d/b/a Salty Dog, Inc. (OGRID 184208). May 20, 2008.

OCD. 2008b. State of New Mexico Oil Conservation Division, Constituent Agency of the Water
Quality Control Commission In the Matter of Pieter Bergstein d/b/a "Salty Dog, Inc., (OGRID

184208), Settlement Agreement and Stipulated Revised Final Order NM-OCD 2008-2A.
August 6, 2008.

PA_ES08-118\Well-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 20



Daniel B. Stephens & Associates, Inc.

Nativ, R. and D.A. Smith. 1987. Hydrogeology and geochemistry of the Ogallala aquifer,
Southern High Plains. Journal of Hydrology 91:217-253.

P:\_ES08-118\Well-Install_PumpTst.N-09\SaltyDog_N20_TF.doc 21



Appendix A
Field Notes



S1 Xx°). °d

S (oS ), 1] S b gt
Bpphes o Festel <7 2= oy S

79-#L57 < oo o | gr10 a0l alofd | b2be T
S 0L P 1260
ozl para
| eAe PR T0L0
0D PIUTRE | ShET
oY O

m}?o{&xﬁw\%& plo ool lompay T

g TS, CS@ Jrr o0 Svprp s T

_ \\ém PO oS @ P - 280

|07 ¥ PErTa % w mo

Vs&ﬁvﬁ? X{s& 2 SRS / QMiuquuuxb SO86

qeu\w?& — % sz e

P B £

M,od/mww_imv?\sm LdNrSQU:N MN£§ Ss40
_M__g .S«Tm wo .W:q\vm NJ LI

)

@%8%5330 yeeoy boa o) oy P ed

T- O 8&%.,3 ey 1040

Oouw

O9-HAL =

GLppr ) e 119wy g 8L, LitA

ma%%;%s\ souepnD Bt s g 10ngT
< E\Sx%\i? owg

u..uddnd ﬂ:#ooud.g a\u..Jw{S ﬁ V\\w s\&. 3@0
boor ¥ 2548 ENSDZ mi@*@im

Sof [

10 §hi0 gosa T POnSYT

Wnnfdau

7 #d

. , wvﬁéﬁu

ﬂq}or 70 395 1 qﬂsq;?zﬁhlw ooty

.. - .M\% OmN\L
Bromed Mﬂ,s{m 9L, IS DML
1OV TN Fonowg) |
whﬁ\ wm.éﬁuuu@ SN B oy NS vy

I A & ~aRe @nsmoes 99

’ 57. Nalten) w‘u)r(c&w e’ wSOW

Bty wo;% :
4& @ZZ{QAII.E& H-gg 4 20

, AD;@QJ O S¥M (AN ANV

QR My g 3D F0am apl
@%uﬂ%xﬂuwﬁo*npqz et 02!

Jf ﬂm._\vwnﬂwoxu Snduwys Priol :

Z-o GheaeiN e L)

70 WEGINT 17 L

2-AateegiN e

- T-a oheaeN i grL |

T-0 oI gy,

2 aahmEN | Lol

 Z-C aq®EN ' Lol

2o g0 o9

- T-e gea0N oL

@.Jﬁ.ﬁ\wﬂ « LA: ws__udstw
V1 Tsesjlo-esa - 3o (19 |




J | DIwO hm Q |
1= 2 e o wea sl o
ikl Zaae /MlS.OdU IBJ%‘nJﬂwM,ifwoi«rmM“n
o ﬂv?i ﬂ# ~— Tz T6-e0l opo?ﬁ m.ni
IR Bl ™ Mo
L.SMJL. 0 Mﬁs\u)lr .ﬁu o4 U.Q&v.rm +ShHl

sy @Mm«: 408 SHA
A&uﬁ%d%mguﬁi =0 SXovopivg sihl™

ogor w01 rrepos cxo 10y wogne)
Sl b0 944 S P~ ppesoit

ﬂ.w%&d&t&mo oo €D [ ».RJ\Q v chn ¢&M, SHI "dmo oy

TEJ..«‘UOW mj.\j nJ..BhJ JJ\XJ.JO_
TQN: ot gow ﬁs\s Ljfjdduu i& 35 | osel

ddd%ﬂou. —

qudoowuojd M o L.JNOJA DN D L sHge T

43«58 Jopey P 09 4] nd.lo..t

M_u..ﬂo*iw i 43&&%\#\52\@ &.543& Skt -

1971957 9,9~5 { oo P 90 hb | o.f
wsmwnh_/?ot@ ForrmDl o UG x.§,

| '$%y og &dLLa_s?L s oigl
(s o u.k;w 7 554 h@ﬂiji& % qf na.ﬁ LhTr
(540 spmeymo sdy mrpr J51%) o
Sis01 s fodey 51 By e ot s, 9

,02 A y?ww?ﬁ . @h&_ o

ga_w@dﬁs\v lno\:

m@&&ﬁ&ai@ L :o_ssu t%&ﬂe&“;

AiLﬁ 72505,

4: ~L&|§

-y .MQQLV%\Y-\\

wék;sﬁ

{

~

oy rm > J:%m- M Xk |
- se_%.li 3§§¢§ Mdat %95

EHOS U«&T\:\. ¥rt£ haud n\doutiu
.dy,,gbm mu:\rﬁ..iajj %10&0;‘30 or\elt Ssor

] «okx:
PR e
_J\dd ay Tddéwi orququ!@ v

dur\s.uu ay F.Ju@ wudg J.Ui‘

oS fon ﬂd> 2UA #_S 3,0_ Sk Q)

i .mm/,_\:ti.u 750 J\Judu-.v j :

Vqé_jésobo ﬂu.: @md JVSS.EA_ Syol
i Om,@

..,...eaj,ﬁ:i ﬂé b __ O & s

Qo

Qmi o wq.qqa.?ﬁ 950

b ; P21 Pl 2o

o o2 Ao Thio

_
|
_
_

So+s sop ols xo¢ el \E_‘_\%L‘_‘x T - | IR N
i ol P A
) L\S\—\L\1+\¥zx vav:qu .cudym Q\\w noﬂﬁrog@_ - “ ST __ 02 N ‘ NWwoo
oj4a|i1 At 10'811080s3 ?maomut 3%&3 T kA [ 70-8110"5053" | ¢o_+9_._

® - | Coice Sygos

_@ S

e —- it e =

¢

O ww___mb_f.n-&k%@sﬂvs, > _w\ Emo_f s

h




P .As.m@_.‘mmd..u.ﬁﬁ

Fu0s QL AoN T
Womeps = S5t N.m'ﬂ_uﬁ

L..l..ﬂ.&»..iii.«:u.u g'lst-ost T )
. [ I PEN S
i . [ S “ %93. —_
. : N Nl =~ . g
VoS pafops ,0L0'0 DA OF HIS, I T RS =Tt v
. b ! ! (LN R . —_
Aoeesyyr] e es 91 /@ 3581 - ot 0 ey |
LY [ RN Y W ~ 9\: ———
N l..) . u
AY

aoy - ——

v- ' : ‘ \ ,,-.. ' = ", '-:;.
i
l

ropardiy | shors spmepea = 371= 5 b=

2

SaH ST % 69y o w,wng,,wm_% » Gy A“
: . 4 B

/.

08 —

0y

| SpSRTee as 9
| ,wr,,s,oxej.w_,;n*v@gz, W
o) @ spoms - presdaserp g
. el 9® Pz o e 0y
..... 9o 2 e e iy g )
— n}vvcn \m”r&u.ljo f?g s&& .v.?&.w&& 50 9
, , | , — s g5 o 2 Y Pt 2
(o]8]n < rprohesrs | iSrcgy vy s piSige0 g e ien ol 0o PN
. Si W S b T | | et TTIN 2s)
0 pL PSSR | e b
oW isedooy g WS (T O] T [ 69 HL I 1-eigy Seomwd
T = DIAMWMDNIS I, T cAN ema [ TogT-oet GloRa)  bsm
%\%\:inNo.w:o_.moﬂ§m¢§_4,l,..§m§fIm..wo.m:a&omu__cc?js

w,op fddm ﬂoﬁﬂa G

—

S 1ovo gipa ond 08 HI5,9 = Mh—o +
proals rams| Moy = S 7

'
}

.Y.uL ddu?. WeoueD i X TR ,E -
tf.v_u.'H/WﬂxN§U>% =

P73 Sz I e T €




S w,,o.P <}

:
m
%2& QL ﬁoz “Son f¢§ T
Rt o
u!t..aw o.mﬂ..o .urmomxdw 9= oo,n.. 5109, .._.. Mﬁ..mi
| |
vv«kraw+u?ax$€u B m_w \m.nlw..”wu..: m..,w;,,.‘; o
AN B P
m%ao_w_%\s\: o _m@a 7o ,muuﬁﬁ.,...‘._ﬁ.”‘.,., N
| A RO I Y

|
“ ;
prynizSy oo opmy o = -
[
_

T

e
_

N ,__zs#éia}}i L?_N £/
i |
?33432;9:3@79 ~

,

: zddwg Jg*ﬂrﬂvz.&\x ﬂv?
L ,:_,. o*su»oiwﬂ:owudi R el
P R

wa\%\:l N jd%éu f:\QMJJQNu;TNw\»bLQQND\m@n :
veo 8 b 491091z Pmgpaswout s Sra e
ol el edooyg veoiayg- CeIME

1= Sd uEv\x\\uidm FEeh

@

WXUBU‘%J,?S\ a MYy

09 -

. Qnﬁijw e.&ia_ Y, »\LL

. @n\%\; tu.lm \0 ST mﬁww . .f\\%ugjl

| h%s_ma | |
S e g | sevos g

m&w.\sﬁm J.v_.l TR ) Qfoq?,q

»%wvﬁaaww omw 9 0% _m.s&\vu o=
df/o, omvz\uul L9 _ij.d uoo_sémmz o
obio
.,503430 “l. beko
m , ,, ‘ %m;s,_I.Ju
43& WD p\_ Nxx\\\.fa? %u *
I~ ?mmoﬁ VeoAd mﬁ m%,o?sa&ﬂ, hltg
Preovot = o L og oy prey 7140
“aperis s | owi PRl Sotg

wmon LSyl 09 ey __\wgﬁium@o
@ijﬁrw@%__ou AP 0

«?@@T n...& u¢@?3_?§¢xow_ <hgo

- (e o) ﬁ 0y aﬂi 45 chrous)

- PPH DO cdu&v\ gﬁvoq.u\woii\, i_o.:

i .qxxxr\rbd of LJ.M.TJ ™) 0390
Ia - (ogord tsprmans | o
Mtw\@fﬁ&\:dsiu“gm_ s®H | | S¢90
L Pisme e Hurh 2190
\@.\s}&qa.»o%u\q{inT 42: dd_.?A
ﬂi&du %3%:%1&¢§u}. 7pis w0l s290
dith | Sof (Fpmors Pormd 1 coppeeen

.Lbo\m 8o NM@EML/PZ ﬂ.¢aﬂ23wﬂ .

© Eeery hta Lo g110 " asz ' bofeafi

| ! @ﬂﬁo&u @

!




ST e b %y |
| | =y P
SUPOIxg 1 (a0 o\lmuﬂg&vg
21729 | [~y WEY RO ASEE T
WWSA& nw%wgve&% ia_wﬁwmqmﬁiﬁ\ n\@m, SHee
Y Lo :qi.\:&w&w\,@cmui 2aomgL
2 ﬂé.&yugg\\i\ oY W‘«WQQBM *3\5
iﬁvz kT e v G ?% m o me 78 Q,.m.N_m

Koy merpacclibe spodhmd ! o epey S 3o ﬂxsis_f Yhba

uﬂ‘iwwd«ooﬂa T bl o%oz \mn | owwm_‘,_‘owlm,gi
#0011 o bl Olﬂwmm:_ W%_w ON%N 9¢ 10
T TU OMS) g9 oSt ocka
T B otss gy 0257 g7k

uﬂ,mm_m% < Ui — i - = e
ST e oy 38y ook g
it Sl g Oips) T89 02k bUbG
K%YS b oﬂ& #4% oLl €apo
uE&%wqwa% 501 Qghel SHy Osle 2555 -
By Nsm.w,wm.ﬁt oﬁ: M9 oL HIH -
D FRr ot _ —L 5w
4S80 \ﬂuo%wo A o%o_ bi'9 omu, SHET .
S&wt sowa.w.t ang A 09" 0435 -
SN AL IR Y N.mt.. L oMy Gige
S AN wLer 8D [, m MNT U...Wu_?@ S -
Faymoren) \‘&5\03 7501 o —
&p/80/1s # ol \0 810" %OM.w .veubou@li

&

QA, Fypos

WFO%RW,?%

wb%m x
. o

PRger ,.ws xm[m:r; ,_73 ERAESEPTIN
_ﬂr\}w% ST Ea J ueL 551 ,@p§3
i [0y Srchend
q&%_\w Cuﬁ%tg Sy iz -0y
S35y Speetlopiy ! @hm@:s\mx\a%\w

:0.‘(5\

o Nm.w/Wm Is5 rwnm }Qﬂdu UU)EQ«\GSA\N

i\ouw%“\ \om\QOm\»n‘
(s> mw/uwn TPATD
Aimmnv dHS sprog |
T Loé 3&&.348..9 |

) * M _ ; =
., g&mﬂg%&wlﬂd ﬂJﬁH.Sﬁ )

I

_ TTODL S o sy | 0286
o/8/n o = ,. b8 /n
SIS O day oo T
g% Py ) ; ,.
Jom.ﬂf.%ﬁ\x Ji ﬂ@& ,ﬁm.&,__

@xxﬁj %} oyl Sov ) 5 0, a2y

47 5> v ofrueprog g, e

2180
Sapasx :ki*ihﬁt: B e LTS

oS s v d««i«c&?aﬁmﬁn 008
?ﬁiu 217 [eg ®TDp o wolyaq 1o5!
.ﬂmm:,i«uvidﬁg m:,odum iﬁdw m,z.(@
uﬂwﬁq_ C AHd o giergoss w181
, _no@ﬂa.m O

Tim AV T




s oxln ¥y ——

STHAR . — ! — 28] _ A Y™ anir
. i

Gt 0 00nY, WY AUl Qiﬂ 0859 078 "S5, SN
; @Jo.&‘_mw.wq €22 _©+.Mm 739 / quﬂl.,ﬂéq;nﬂ.&w..,c&w& TaTer __ .owﬁ \mﬁw AR
 Feep igg Q%L ds+9 r ols ﬁ&&TS = T g
ﬂ\&wuua\\wdgm bl 88} \V,ﬂ ya — &1@'&1 quwVw*R»&lx]l LJ & -
y) 89=oud : NI s S A V A,
31\ 3,3.4%. 7 _ ose# Nw m Q&NRP WWI_ o ﬂm“r.«%._N i G'hz 0LSY9" _.M.w.mH .Mmr \ SN i
P Tse 0u0s lusd sty amr i%u 9T 0909 L oY 9

m,xxt_i}m 222 099 &1 imbj_ {m&wn,rwﬂ

, - Olm.m:m _nlo%.m O._,mw:l\...* i)
TherBdn et — = L gy SR T ggee g ._@T,_%g _
hord fostomp | — hﬁﬁ G e Pl s s Uy gy

4 4 a0 -
oo Gopnorgs S Ohle AEY L Jzal PR wwﬂv_ 3 josps wg \ cou
WA 0\ m\N ‘O.Non‘.nv sT.m md.‘

|
M
é
-+
s

ot sede — 0 — — L gy -m_., Tq\ﬁia n.}mdj bSOl
Sy ! ey g2t Q959 9y L Rl

! oot ; ) 0T o
Beomep ! g9@707 1 N —_ — frZi

&ii_vdﬂ\d MNN ‘08 ._iv._ﬁ L T ujw!%q«v uﬂ
resfdmad T R s%is g#ivﬁ S
gﬂM;Hurq.WMM%Mmm | ob9g _M.wN o9z 0az d..}l.ﬁ dﬂ @gog&y iﬂ |

Ht:m§§ov o-2L ﬂxs\mﬂuumm:mm.luﬂﬂwldﬂﬁx ﬁ}LwQ LLIMU LLQSBG d ?;e; :

d| prmslogpmo e gy | Msjﬁw& e stof
w |~ciz 7 &3& * §£¢,§w_ LS wﬂﬁ@i& i sasih ool oo VWL%L :

%ﬁé% 2 6l 8sol

| k < drand) A e I R A u.u% y_g&ukw CQQ_ wcdpe:u. H
PRS- &quuwjum.dm e de.ou TP Jo_fxm “ e N&w\i‘{{ wrods :.} .vé.;uidd S 3 o
: . JaLi 5199 4 on\Q H E .....woxaada.w.a_is x Ll TS& Au.»fiu unEv a -
vay o.nm@ q:h_ N M-L,fu;mu [ -0y u_ ;_..Nlmjt!.x&ﬁﬂ s }_!dﬁ %j?ﬂu A D Au
, , — 4 e Lf S
; ﬂhd.aauvr. 2F 7om \K& w,JRJ_, S8 e 3.& Waqa g | 0607

‘WQ\WD\; , mwio. ;u &11a°8052 , j@&wﬂd .V.&.Jsi .rfm Ow:o Todw @o\%o.\z N
‘@ | h ez Pypes)




Woaﬂ\wo ] :

,‘ JG(SP
lwx:u.wa.j Qﬂm. uﬂioo f@dﬂ}gjj

(N My %q\‘\k.ixsr\ }dw&,,}aU_ AR T P Ssp _I%. w&mgw@iw

o

Zeee oy ASwW - posidmbs Sarpeay ss o]
0wy T ey TeRbeT T aq §4®g§u§%§§3§§ﬁ 0h k|
®T9 T KW grso- REE e} Nde\qm 7T P | : T,_,
019 S ROW _S650 ..s%ﬂA SPEE o el Sappgteos 1 -
. @m% Ay MW wwmdg .‘ SN oA [T T g o6l akofa] Szh ]
oﬁﬁﬂ@nw& hosi- spesesyonll ! oyqpg T Qésjw?é%sejm Jo ¢ g ¢ -
N\D\quo\\ At 5651 O - owz ! S DY) n.uvuﬂ«sw.v —_ 7 2 RN e | _Nm; 02 D.romm_ vk
grom mo wSono.\:a\%fsb*ﬁ?m d,omvl:\v ﬂ:rSJ ’ eSS 39»? TPORAT H M
m¢ 59  C- tzlwmq - _lﬂu e i X EX € e ﬂdm
959  W-e~ON-SHq i.lw e Ay o 4&%%3 b rvdotd | © 51
25’9 SY-MNISIT  ORZET = }m e\§x\§\£_ ohsl
. @u?,rﬂ TI e swaLl s Byed Pof 2AT B waﬁ.&jw
mduvB pomasms vy m.§ eIy Mmlgx,, , sw??éuawo@naﬁ% J_stﬁi
” T ™ \P(S\.Laxdw Ty LT m>U/ﬂ < tapdihoe \Louﬂ J\E.& u.onw%bt
Qr%ﬁ.omuuﬁ b€ <A T - ST¥0 P dirydund \&Jiwua séofowrzcvd |
W ﬁmgoz os] M o) | %&&awgw — = ;_rﬂww%y> 95
JHS! 0S $59 54 dmdspmey T lewp UG loobl a3, St
s saham ] Q,j,qwj Mesi,sn_ N 4.qu T ey e i gz ‘_oomr m&.ﬁ /:wﬁ 265 ]
m&&g\a&.«\\mkﬂ mcaﬁqrsw M Wa%q ST TWNT T lg9pg KA Sth 05§
L Teed premed T p 07T ooz, 431 sm g
muugg 5&3&53& ftu%aa. ‘ay sis W) 4 sz __ 813 SHL hqis\mﬂ
4.35! e Sogaryp! Sag scoppem 5 ﬂw.,w TWL
4002 L ALY UGN rigof w;;.li_@e&va&?}im?%%i_ s..
4ozapy »d 1672110 ges3 %Jﬁsweﬂ L Ha | Jor310 gos3 g ka8l

)



' o~ S prvre———mn

*

e e et At b i,
1 ey

R ST 40/ hi I
]|+ m.w.ﬁ%f‘syg v&m\qcv} glgmq‘o i

P ﬂl B n

J

S14° 51

...iiﬂ@mgif_?L !G99 0350 541
931 mﬂuﬂ&@ SQ ~y ij.}i&

w IA TR S =M e ] gy |
,“. _ | : ( f.‘jw ,Jio v!iijL CiE ) h :
| SO R ol Fphasis wﬁé@ 05 80

T :uivzua%a_ 7 Sates o o .UI_ - X
S P U — .
_ | S Vi. Sy &ieo: T eige da o
“ It ” VE 2% 7y &éﬂaﬂ&if% | S
ﬁV m T ]ILT w_ﬂisﬁgimw ~
“ 7 ™ L_bidt&ﬂf_ $hg 0

_M mslmﬁr@a&? ol o Shao
| e %%: £l dwms
_ | P0U R, 89N v |
N L El m&%ﬁg uﬁozﬁm T4 :;w&
| :kdugm > unﬁ 8089 = CU V167 ve g0
o H . __ ' 778 St qoul 52 80
i 0 hE = ﬁm 2O Oy Ty
| 8'SE =TLo7 o ¢- 32&.&@
- w.gueé,g\ﬁ o?.o.qqéﬁ
EPLL»S.JL mm woT- oj.m_ FIAN
e oy vdj\s/iesd ToH ,_ SSta

,

_7

S
i

-

pIgBNTY) |

dﬁié@:ﬁ 7 ¥ Prd i TR (smons vped 5O TIE s H gy
PP e emp 7y ay I T o 323%3& P @ 25 g
fL@y §me§}lﬁ . % Shhe

S\ﬂlﬁp\tj \\lm -\.Lu.(_\_.g §&w.~ \3 ._Hlkf.s& .vﬁso\r"k
40 Jo1| 3y _ $ tm _go %:o.mnumw. 1.%

R ﬂ?qﬂ ﬂyai b 31.3
M_ m.oQN_oN me.}rmba.z Hﬁﬁmwjnr

!

i }tm_ :u ‘P10 ez "ha [t

ﬁﬂ.ﬁéﬁ

h@

v

WE? w




HE N @ TS I & EE ) DN T B DD S B BN BN S B s

Appendix B

Photographic Documentation




8\Well-Install_PumpTst.N-09\AppxB\Pg1.doc

P:\_ES08-11

1.

Location of recovery well RW-1 at the brine pond area (view to the north).

2. Completed recovery well RW-1 at the brine pond area (view to the north).

Daniel B. Stephens & Associates, Inc.

11-09

SALTY DOG BRINE STATION
Photographs

PN ES08.0118.01
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4. Completed recovery well RW-2 at the brine well area (view to the north).
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Appendix C

Soil Boring Logs and
Well Completion Diagrams
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Appendix D

Pumping Test Data




Report Date: 11/10/2009 12:12

Report User Name: 362

Report Computer N: XPFM4629

Log File Properties

File Name RW-01 Step Test 2009-11-10 09-40-43.wsl

Create Date 11/10/2009 12:11

Device Properties

Device Level TROLL® 500

Site RW-01

Device Name

Serial Number 116410
2.02

Firmware Version

Log Configuration

Log Name RW-01 Step Test
Created By 362
Computer Name XPFM4629
Application WinSitu.exe
Application Version 5.6.1.8

Create Date HHHHHHHS
Notes Size{bytes) 4096

Type Fast Linear
Overwrite when full Disabled
Scheduled Start Time Manual Start
Scheduled Stop No Stop Time
Interval Days: O Hours: 00 Mins: 00 Secs: 30

Level Reference Settings At Log Creation
Level Measurement Moc Depth
Specific Gravity 0.999

Log Notes:

Date and Time Note
11/10/2009 9:40 Manual Sta
11/10/2009 9:40 User Note:

11/10/2009 10:21 User Note:
11/10/2009 11:18 User Note:
11/10/2009 11:33 User Note:
11/10/2009 12:10 User Note:

rt Command

"Downloading log - Used Batt: 13% Memory: 6% User
"Downloading log - Used Batt: 13% Memory: 6% User
"Downloading log - Used Batt: 13% Memory: 6% User
"Downloading log - Used Batt: 13% Memory: 6% User
"Downloading log - Used Batt: 13% Memory: 6% User

11/10/2009 12:11 Manual Stop Command

1 362"
: 362"
: 362"
1 362"
1 362"



Log Data:
Record Count 303

Sensor: Pre Sensor: Pre Sensor: Pres 100G

Elapsed Time SN#: 11641SN#: 11641SN#: 116410
Date and Time Seconds Pressure (P Temperatu Depth {ft)
11/10/2009 9:40 0 4.808 18.683 11.101
11/10/2009 9:40 30 4.811 18.687 11.109
11/10/2009 9:41 60 4.812 18.69 11.11
11/10/2009 9:41 90 4.81 18.687 11.105
11/10/2009 9:42 120 4.811 18.687 11.109
11/10/2009 9:42 150 4.814 18.687 11.116
11/10/2009 9:43 180 4.811 18.689 11.109
11/10/2009 9:43 210 4.813 18.686 11.113
11/10/2009 9:44 240 4.813 18.687 11.112
11/10/2009 9:44 270 4.816 18.688 11.12
11/10/2009 9:45 300 4.817 18.686 11.122
11/10/2009 9:45 330 4.813 18.689 11.112
11/10/2009 9:46 360 4.81 18.686 11.107
11/10/2009 9:46 390 4.817 18.686 11.123
11/10/2009 9:47 420 4.814 18.684 11.115
11/10/2009 9:47 450 - 4.813 18.694 11.112
11/10/2009 9:48 480 4811 18.7 11.108
11/10/2009 9:48 510 4.807 18.704 11.099
11/10/2009 9:49 540 4.812 18.706 11.11
11/10/2009 9:49 570 4.816 18.708 11.12
11/10/2009 9:50 600 2.782 18.713 6.424
11/10/2009 9:50 630 2.658 18.714 6.138
11/10/2009 9:51 660 2.607 18.717 6.02
11/10/2009 9:51 690 2.623 18.726 6.055
11/10/2009 9:52 720 2.626 18.743 6.064
11/10/2009 9:52 750 2.642 18.771 6.101
11/10/2009 9:53 780 2.646 18.81 6.11
11/10/2009 9:53 810 2.665 18.85 6.154
11/10/2009 9:54 840 2.665 18.899 6.154
11/10/2009 9:54 870 2.682 18.944 6.193
11/10/2009 9:55 900 2.681 18.985 6.19
11/10/2009 9:55 930 2.714 19.033 6.267
11/10/2009 9:56 960 2.71 15.096 6.257
11/10/2009 9:56 990 2.738 19.139 6.323
11/10/2009 9:57 1020 2.742 19.183 6.33
11/10/2009 9:57 1050 2.727 19.227 6.298
11/10/2009 9:58 1080 2.746 19.254 6.341
11/10/2009 9:58 1110 2.768 19.277 6.392
11/10/2009 9:59 1140 2.745 19.299 6.339

11/10/2009 9:59 1170 2.769 19.328 6.394



11/10/2009 10:00
11/10/2009 10:00
11/10/2009 10:01
11/10/2009 10:01
11/10/2009 10:02
11/10/2009 10:02
11/10/2009 10:03
11/10/2009 10:03
11/10/2009 10:04
11/10/2009 10:04
11/10/2009 10:05
11/10/2009 10:05
11/10/2009 10:06
11/10/2009 10:06
11/10/2009 10:07
11/10/2009 10:07
11/10/2009 10:08
11/10/2009 10:08
11/10/2009 10:09
11/10/2009 10:09
11/10/2009 10:10
11/10/2009 10:10
11/10/2009 10:11
11/10/2009 10:11
11/10/2009 10:12
11/10/2009 10:12
11/10/2009 10:13
11/10/2009 10:13
11/10/2009 10:14
11/10/2009 10:14
11/10/2009 10:15
11/10/2009 10:15
11/10/2009 10:16
11/10/2009 10:16
11/10/2009 10:17
11/10/2009 10:17
11/10/2009 10:18
11/10/2009 10:18
11/10/2009 10:19
11/10/2009 10:19
11/10/2009 10:20
11/10/2009 10:20
11/10/2009 10:21
11/10/2009 10:21
11/10/2009 10:22
11/10/2009 10:22
11/10/2009 10:23

1200

1230

1260
1290
1320
1350
1380
1410
1440
1470
1500
1530
1560
1590
1620
1650
1680
1710
1740
1770
1800
1830
1860
1890
1920
1950
1980
2010
2040
2070
2100
2130
2160
2190
2220
2250
2280
2310
2340
2370
2400
2430
2460
2490
2520
2550
2580

2.758
2.792
2.802
2.814
2.807
2.823
2.818
2.793
2.812
2.821
2.797
2.83
2.83
2.827
2.792
2.837
2.818
2.81
2.809
2.804
2.835
2.826
2.838
2.819
2.809
2.829
2.82
2.817
2.8
2.82
2.811
2.823
2.825
2.815
2.802
2.823
2.805
2.813
2.814
2.826
2.809
2.813
2.809
2.795
2.812
2.832
2.819

19.358
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Pumping Test Data Sheet

Daniel B. Stephens & Associates, Inc.
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Pumping Test Data Sheet
Pumping Well
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Pumping Test Data Sheet

Daniel B. Stephens & Associates, Inc.
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Pumping Test Data Sheet
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Pumping Test Data Sheet

Daniel B, Stephens & Associates, Inc.

}P‘ro.ject Name: M&{-

Sheet _L of _L

___ Observation Welk / e >-0|

"Date Time Depth to Elapsed_' Drawdown Comments
i Water (it) | Time (min) (fesl) P /
/ /ol/eﬁ OBSS | (7.55 Stalve. oAizsurnd@ 4oC.
Stede 785 . g
/007 6741
L4 Yo/ ‘/ 7
_ 1/63] 07",/,7
2 Shep e o35 |
| G A7 @?ﬁ)
/oR G747
| /AR G747
HtE s

-5

PASOPA3-Fiold\BIKEY 3-6-3 Atisch_2004.doc

Daniel B. Stephens & Associates, Inc.

1/19/05

Pumping Test Data Sheet
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Pumping Test Data Sheet
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Pumping Test Data Sheet
| Daniel B. Stehens & Associates. I Observation Well
o 9%ne . Stepnens ssoc;ates, nc. Attachment 6.3.2
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Pumping Test Data Sheet
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Report Date: 11/9/2009 16:57
Report User Name: 362
Report Computer Nam XPFM4629

Log File Properties
File Name RW-02 Step Test 2009-11-09 09-52-27.wsl
Create Date 11/9/2009 16:57

Device Properties

Device Level TROLL® 500

Site RW-02

Device Name

Serial Number 116410
Firmware Version 2.02

Log Configuration

Log Name RW-02 Step Test
Created By 362
Computer Name XPFMA4629
Application WinSitu.exe
Application Version 5.6.1.8

Create Date 11/9/2009 9:51
Notes Size(bytes) 4096
Type Fast Linear
Overwrite when full Disabled

Scheduled Start Time Manual Start
Scheduled Stop No Stop Time
Interval Days: 0 Hours: 00 Mins: 00 Secs: 30

Level Reference Settings At Log Creation
Level Measurement Mode Depth
Specific Gravity 0.999

Log Notes:
Date and Time Note
11/9/2009 9:51 Manual Start Command
11/9/2009 9:52 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 9:57 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 10:21 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 10:28 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 10:43 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 10:52 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 11:05 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"



11/9/2009 11:16 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 11:37 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 12:16 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 12:36 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 13:30 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 14:38 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 15:10 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 16:47 User Note: "Downloading log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 16:48 User Note: "Downloading-log - Used Batt: 13% Memory: 3% User: 362"
11/9/2009 16:56 Manual Stop Command

Log Data:
Record Count 852
Sensor: Pres 100G Sensor: Pre Sensor: Pre
Elapsed Time SN#: 116410 SN#: 11641SN#: 11641
Date and Time Seconds Pressure (PSI) Temperatu Depth (ft)
11/9/2009 9:51 0 36.642 19.165 84.605
11/9/2009 9:51 30 36.643 19.168 84.608
11/9/2009 9:52 60 36.64 19.17 84.6
11/9/2009 9:52 90 36.639 19.168 84.597
11/9/2009 9:53 -120.086 36.641 19.187 84.602
11/9/2009 9:53 150.102 36.64 19.191 84.6
11/9/2009 9:54 180 36.647 19.189 84.618
11/9/2009 9:54 210.134 36.641 19.197 84.602
11/9/2009 9:55 240.119 36.651 19.202 84.625
11/9/2009 9:55 270.119 36.639 19.199 84.598
11/9/2009 9:56 300.136 36.641 19.202 84.604
11/9/2009 9:56 330.12 36.644 19.205 84.609
11/9/2009 9:57 360.105 36.645 19.205  84.612
11/9/2009 9:57 390 36.643 19.205 84.609
11/9/2009 9:58 420 36.639 19.187 84.597
11/9/2009 9:58 450.121 36.648 19.202 84.62
11/9/2009 9:59 480.121 36.638 19.201 84.597
11/9/2009 9:59 510.138 36.644 19.206 84.611
11/9/2009 10:00 540.123 33.084 19.198 76.39
11/9/2009 10:00 570.107 30.676 19.174 70.83
11/9/2009 10:01 600.139 29.881 19.144 68.994
11/9/2009 10:01 630.14 29.857 19.124 68.939
11/9/2009 10:02 660.124 30.052 19.111 69.389
11/9/2009 10:02 690.124 30.502 19.105 70.428
11/9/2009 10:03 720.141 30.978 19.095 71.527
11/9/2009 10:03 750.125 31.186 19.086 72.008
11/9/2009 10:04 780.126 31.269 19.075 72.199
11/9/2009 10:04 810.142 31.304 19.064 72.281

11/9/2009 10:05 840.142 31.32 19.054 72.316



11/9/2009 10:05
11/9/2009 10:06
11/9/2009 10:06
11/9/2009 10:07
11/9/2009 10:07
11/9/2009 10:08
11/9/2009 10:08
11/9/2009 10:09
11/9/2009 10:09
11/9/2009 10:10
11/9/2009 10:10
11/9/2009 10:11
11/9/2009 10:11
11/9/2009 10:12
11/9/2009 10:12
11/9/2009 10:13
11/9/2009 10:13
11/9/2009 10:14
11/9/2009 10:14
11/9/2009 10:15
11/9/2009 10:15
11/9/2009 10:16
11/9/2009 10:16
11/9/2009 10:17
11/9/2009 10:17
11/9/2009 10:18
11/9/2009 10:18
11/9/2009 10:19
11/9/2009 10:19
11/9/2009 10:20
11/9/2009 10:20
11/9/2009 10:21
11/9/2009 10:21
11/9/2009 10:22
11/9/2009 10:22
11/9/2009 10:23
11/9/2009 10:23
11/9/2009 10:24
11/9/2009 10:24
11/9/2009 10:25
11/9/2009 10:25
11/9/2009 10:26
11/9/2009 10:26
11/9/2009 10:27
11/9/2009 10:27
11/9/2009 10:28
11/9/2009 10:28

870.127
900.127
930.142
960.127
990.112
1020.143
1050.128
1080.128
1110.129
1140.145
1170.129
1200.114
1230.13
1260.13
1290.131
1320.131
1350.148
1380.132
1410.116
1440.133
1470.133
1500.134
1530.135
1560.15
1590.135
1620.136
1650.136
1680.136
1710.137
1740.138
1770
1800
1830
1860
1890
1920
1950
1980
2010
2040
2070
2100
2130
2160
2190
2220
2250

31.343
31.348
31.353
31.356
31.357
31.342
31.343
31.342
31.329
31.327
31.325
31.304
31.307
31.296
31.307
31.296
31.305
31.295
31.287
30.234
28.752
28.102
27.782
27.556
27.442
27.379
27.333
27.347

27.32

27.31
27.305
27.298
27.297
27.276
27.277
27.297
27.269
27.268

27.27
27.232
27.232
27.215
27.218
27.218
27.226
27.218
27.219

19.042
19.035
19.026
19.018
19.018
19.013
19.008
19.003
19.002
18.999
19
18.995
18.997
18.995
18.992
18.995
18.99
18.989
18.988
18.988
18.986
18.984
18.984
18.987
18.987
18.989
18.985
18.986
18.984

18.979.

18.964
18.965
18.959
18.957
18.955
18.955
18.952
18.951
18.949
18.946
18.947
18.945
18.945
18.941
18.941
18.941
18.939

72.37
72.383
72.394
72.399
72.403
72.369

72.37
72.368
72.337
72.334
72.328
72.279
72.287
72.262
72.287
72.261
72.282
72.259
72.242

69.81
66.386
64.886
64.147
63.626
63.362
63.217
63.111
63.142
63.081
63.057
63.046
63.031
63.027
62.979
62.982
63.028
62.962
62.961
62.965
62.877
62.878
62.839
62.846
62.845
62.864
62.846
62.847



11/9/2009 10:29
11/9/2009 10:29
11/9/2009 10:30
11/9/2009 10:30
11/9/2009 10:31
11/9/2009 10:31
11/9/2009 10:32
11/9/2009 10:32
11/9/2009 10:33
11/9/2009 10:33
11/9/2009 10:34
11/9/2009 10:34
11/9/2009 10:35
11/9/2009 10:35
11/9/2009 10:36
11/9/2009 10:36
11/9/2009 10:37
11/9/2009 10:37
11/9/2009 10:38
11/9/2009 10:38
11/9/2009 10:39
11/9/2009 10:39
11/9/2009 10:40
11/9/2009 10:40
11/9/2009 10:41
11/9/2009 10:41
11/9/2009 10:42
11/9/2009 10:42
11/9/2009 10:43
11/9/2009 10:43
11/9/2009 10:44
11/9/2009 10:44
11/9/2009 10:45
11/9/2009 10:45
11/9/2009 10:46
11/9/2009 10:46
11/9/2009 10:47
11/9/2009 10:47
11/9/2009 10:48
11/9/2009 10:48
11/9/2009 10:49
11/9/2009 10:49
11/9/2009 10:50
11/9/2009 10:50
11/9/2009 10:51
11/9/2009 10:51
11/9/2009 10:52

2280
2310
2340
2370
2400
2430
2460
2490
2520
2550
2580
2610
2640
2670
2700
2730
2760
2790
2820
2850
2880
2910
2940
2970
3000
3030
3060
3090
3120
3150
3180
3210
3240
3270
3300
3330
3360
3390
3420
3450
3480
3510
3540
3570
3600
3630
3660

27.212
27.219

27.21
27.206
27.205
27.198
27.205
27.189
27.212
27.203
27.179
27.187
27.192
27.186
27.165
27.158
27.178
27.151
27.164
27.152
27.163
27.159
27.148
27.181
27.181
27.175
27.151
27.176
27.183

27.157

27.168
27.165
27.169
27.167
27.148
27.156
27.152
27.138
27.144
27.135
27.134
27.134
27.135
27.144
27.124
27.127

27.13

18.945

18.94
18.938
18.938
18.939
18.936
18.935
18.934
18.932
18.935
18.934

18.93

18.93
18.932

18.93

18.93

18.93

18.93
18.927
18.932
18.928
18.926
18.929
18.926
18.923
18.924
18.924
18.922
18.918
18.924
18.923
18.926
18.923
18.924
18.922
18.923
18.922

18.92
18.919
18.919
18.918
18.919
18.918
18.915
18.919
18.919
18.918

62.832
62.849
62.827
62.818
62.815
62.799
62.817
62.779
62.832
62.812
62.756
62.775
62.786
62.772
62.722
62.708
62.753
62.691
62.721
62.694
62.719

62.71
62.683

62.76

62.76
62.745
62.691
62.749
62.766
62.706
62.731
62.724
62.733
62.729
62.684
62.703
62.693
62.661
62.674
62.653
62.651
62.652
62.654
62.674
62.628
62.635
62.643



11/9/2009 10:52
11/9/2009 10:53
11/9/2009 10:53
11/9/2009 10:54
11/9/2009 10:54
11/9/2009 10:55
11/9/2009 10:55
11/9/2009 10:56
11/9/2009 10:56
11/9/2009 10:57
11/9/2009 10:57
11/9/2009 10:58
11/9/2009 10:58
11/9/2009 10:59
11/9/2009 10:59
11/9/2009 11:00
11/9/2009 11:00
11/9/2009 11:01
11/9/2009 11:01
11/9/2009 11:02
11/9/2009 11:02
11/9/2009 11:03
11/9/2009 11:03
11/9/2009 11:04
11/9/2009 11:04
11/9/2009 11:05
11/9/2009 11:05
11/9/2009 11:06
11/9/2009 11:06
11/9/2009 11:07
11/9/2009 11:07
11/9/2009 11:08
11/9/2009 11:08
11/9/2009 11:09
11/9/2009 11:09
11/9/2009 11:10
11/9/2009 11:10
11/9/2009 11:11
11/9/2009 11:11
11/9/2009 11:12
11/9/2009 11:12
11/9/2009 11:13
11/9/2009 11:13
11/9/2009 11:14
11/9/2009 11:14
11/9/2009 11:15
11/9/2009 11:15

3690
3720
3750
3780
3810

3840 -

3870
3900
3930
3960
3990
4020
4050
4080
4110
4140
4170
4200
4230
4260
4290
4320
4350
4380
4410
4440
4470
4500
4530
4560
4590
4620
4650
4680
4710
4740
4770
4800
4830
4860
4890
4920
4950
4980
5010
5040
5070

27.132
27.123
27.133
27.121
27.134

27.12
27.123
27.117
27.126
27.119
27.108
27.112
27.118

27.13
27.131
27.121
27.127
27.125
27.124
27.118
27.127
27.124
27.128
27.139

27.15
27.148
27.137
27.139
27.145
27.132
27.121
27.134
27.115
27.128
27.131
27.109
27.094
27.098
27.107
27.125

27.13
27.128
27.123
27.116
27.132
27.135
27.118

18.919
18.916
18.918
18.917
18.915
18.914
18.914
18.912
18.917
18.918
18.912
18.913
18.914
18.912
18.913

18.91
18.914

18.91

18.91

18.91
18.909
18.911
18.908
18.908
18.911
18.907
18.914

18.91
18.913
18.913

18.91
18.911

18.91
18.913

18.91
18.911

18.91

18.91
18.909

18.91
18.912
18.906
18.908
18.909
18.909
18.907

18.91

62.647
62.626
62.648
62.621
62.651
62.619
62.626
62.612
62.632
62.616
62.591
62.601
62.614
62.642
62.644
62.623
62.636
62.631

62.63
62.615
62.635
62.629
62.638
62.662
62.688
62.684
62.659
62.663
62.676
62.648
62.621
62.652
62.607
62.638
62.644
62.595
62.559
62.568

62.59
62.631
62.643
62.637
62.625

62.61
62.646
62.654
62.614



11/9/2009 11:16
11/9/2009 11:16
11/9/2009 11:17
11/9/2009 11:17
11/9/2009 11:18
11/9/2009 11:18
11/9/2009 11:19
11/9/2009 11:19
11/9/2009 11:20
11/9/2009 11:20
11/9/2009 11:21
11/9/2009 11:21
11/9/2009 11:22
11/9/2009 11:22
11/9/2009 11:23
11/9/2009 11:23
11/9/2009 11:24
11/9/2009 11:24
11/9/2009 11:25
11/9/2009 11:25
11/9/2009 11:26
11/9/2009 11:26
11/9/2009 11:27
11/9/2009 11:27
11/9/2009 11:28
11/9/2009 11:28
11/9/2009 11:29
11/9/2009 11:29
11/9/2009 11:30
11/9/2009 11:30
11/9/2009 11:31
11/9/2009 11:31
11/9/2009 11:32
11/9/2009 11:32
11/9/2009 11:33
11/9/2009 11:33
11/9/2009 11:34
11/9/2009 11:34
11/9/2009 11:35
11/9/2009 11:35
11/9/2009 11:36
11/9/2009 11:36
11/9/2009 11:37
11/9/2009 11:37
11/9/2009 11:38
11/9/2009 11:38
11/9/2009 11:39

5100
5130
5160
5190
5220
5250
5280
5310
5340
5370
5400
5430
5460
5490
5520
5550
5580
5610
5640
5670
5700
5730
5760
5790
5820
5850
5880
5910
5940
5970
6000
6030
6060
6090
6120

6150

6180
6210
6240
6270
6300
6330
6360
63590
6420
6450
6480

27.135
27.132
27.151
27.123
27.14
27.118
27.121
27.138
27.125
27.116
27.13
27.11
27.123
27.1
27.133
27.127
27.1
27.132
27.135
27.109
27.131
27.126
27.126
27.119
27.114
27.124
27.144
27.114
27.165
27.128
27.125
27.153
27.15
27.124
27.112
27.137
27.136
27.109
27.129
27.14
27.113
27.126
27.106
27.11
27.107
27.103
27.097

18.909
18.901
18.902

18.9
18.902
18.899
18.897
18.897
18.901
18.901
18.896
18.896
18.899
18.897
18.898
18.897
18.897
18.895
18.896
18.898
18.895
18.893
18.895
18.894

18.9
18.896
18.891
18.897
18.893
18.895
18.892
18.894
18.895
18.889
18.892
18.892
18.892
18.893
18.893
18.889
18.893
18.892

18.891

18.893
18.891
18.895
18.895

62.653
62.647
62.691
62.627
62.665
62.614
62.621
62.66
62.63
62.611
62.642
62.595
62.626
62.574
62.65
62.635
62.574
62.647
62.653
62.594
62.644
62.632
62.632
62.617
62.606
62.63
62.674
62.606
62.724
62.638
62.63
62.695
62.688
62.629
62.6
62.658
62.657
62.593
62.641
62.664
62.604
62.634
62.588
62.596
62.59
62.58
62.566



11/9/2009 11:39
11/9/2009 11:40
11/9/2009 11:40
11/9/2009 11:41
11/9/2009 11:41
11/9/2009 11:42
11/9/2009 11:42
11/9/2009 11:43
11/9/2009 11:43
11/9/2009 11:44
11/9/2009 11:44
11/9/2009 11:45
11/9/2009 11:45
11/9/2009 11:46
11/9/2009 11:46
11/9/2009 11:47
11/9/2009 11:47
11/9/2009 11:48
11/9/2009 11:48
11/9/2009 11:49
11/9/2009 11:49
11/9/2009 11:50
11/9/2009 11:50
11/9/2009 11:51
11/9/2009 11:51
11/9/2009 11:52
11/9/2009 11:52
11/9/2009 11:53
11/9/2009 11:53
11/9/2009 11:54
11/9/2009 11:54
11/9/2009 11:55
11/9/2009 11:55
11/9/2009 11:56
11/9/2009 11:56
11/9/2009 11:57
11/9/2009 11:57
11/9/2009 11:58
11/9/2009 11:58
11/9/2009 11:59
11/9/2009 11:59
11/9/2009 12:00
11/9/2009 12:00
11/9/2009 12:01
11/9/2009 12:01
11/9/2009 12:02
11/9/2009 12:02

6510
6540
6570
6600
6630
6660
6690
6720
6750
6780
6810
6840
6870
6900
6930
6960
6990
7020
7050
7080
7110
7140
7170
7200
7230
7260
7290
7320
7350
7380
7410
7440
7470
7500
7530
7560
7590
7620
7650
7680
7710
7740
7770
7800
7830
7860
7890

27.13
27.112
27.133
27.107
27.118
27.136
27.136
27.126
27.112
27.128
27.125
27.104
27.093

27.1

27.102

27.118
27.106
27.106
27.117
27.115
27.118
27.134
27.13
27.114
27.14
27.135
27.132
27.128
27.125
27.132
27.131
27.132
27.122
27.1
27.137
27.147
27.131
27.155
27.116
27.133
27.122
27.022
26.869
26.801
26.773
26.731
26.734

18.891
18.894
18.895
18.893
18.891
18.892
18.892
18.889
18.893
18.888
18.889
18.888
18.889
18.889
18.889
18.888
18.889
18.888
18.886
18.887
18.885
18.887
18.886
18.885
18.888
18.887
18.884
18.885
18.885
18.885
18.886
18.888
18.887
18.885
18.888
18.887
18.884
18.883
18.885
18.886
18.884
18.885
18.885
18.887
18.884
18.884
18.885

62.642
62.6
62.649
62.589
62.615
62.656
62.657
62.634
62.6
62.638
62.63
62.582
62.556
62.574
62.578
62.614
62.586
62.587
62.613
62.607
62.615
62.651
62.643
62.606
62.666
62.655
62.646
62.637
62.631
62.646
62.645
62.648
62.623
62.573
62.659
62.682
62.644
62.701
62.61
62.649
62.624
62.394
62.041
61.883
61.819
61.722
61.727



11/9/2009 12:03
11/9/2009 12:03
11/9/2009 12:04
11/9/2009 12:04
11/9/2009 12:05
11/9/2009 12:05
11/9/2009 12:06
11/9/2009 12:06
11/9/2009 12:07
11/9/2009 12:07
11/9/2009 12:08
11/9/2009 12:08
11/9/2009 12:09
11/9/2009 12:09
11/9/2009 12:10
11/9/2009 12:10
11/9/2009 12:11
11/9/2009 12:11
11/9/2009 12:12
11/9/2009 12:12
11/9/2009 12:13
11/9/2009 12:13
11/9/2009 12:14
11/9/2009 12:14
11/9/2009 12:15
11/9/2009 12:15
11/9/2009 12:16
11/9/2009 12:16
11/9/2009 12:17
11/9/2009 12:17
11/9/2009 12:18
11/9/2009 12:18
11/9/2009 12:19
11/9/2009 12:19
11/9/2009 12:20
11/9/2009 12:20
11/9/2009 12:21
11/9/2009 12:21
11/9/2009 12:22
11/9/2009 12:22
11/9/2009 12:23
11/9/2009 12:23
11/9/2009 12:24
11/9/2009 12:24
11/9/2009 12:25
11/9/2009 12:25
11/9/2009 12:26

7920
7950
7980
8010
8040
8070
8100
8130
8160
8190
8220
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Appendix E

Pumping Test Results
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WELL TEST ANALYSIS

Data Set: S:\..\BW-01_Recovery.AQT
Date: 11/14/09 Time: 11:47:12

PROJECT INFORMATION

Company: DBS&A
Client: Salty Dog
Project: ES06.0118.01
Location: Salty Dog
Test Well: RW-01
Test Date: 11/10/09

AQUIFER DATA

Saturated Thickness: 80. ft Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)

RW-01 0 0 ° RW-01 0 0
SOLUTION

Aquifer Model: Confined Solution Method: Theis (Recovery)

T =22.66 ft2/day S/S' = 7.787
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Time (min)

Data Set: S:\..\BW-01_StepTest.AQT
Date: 11/14/09

WELL TEST ANALYSIS

Time: 11:49:46

PROJECT INFORMATION

Company: DBS&A
Client: Salty Dog
Project: ES06.0118.01
Location: Salty Dog
Test Well: RW-01
Test Date: 11/10/09

Saturated Thickness: 80. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA

Pumping Weils Observation Wells

Well Name F X (ft) Y (f) | [Well Name X (ft) Y (ft)
| RW-01 0 0 o RW-01 0 0
SOLUTION

Aquifer Model: Confined Solution Method: Theis (Step Test)
T =500.2 ft2/day S =015
Sw = 0.6842 C =7.605 min2/td
P =2

Step Test Model: Jacob-Rorabaugh

Time (1) = 1. min Rate (Q) in cu. ft/min

s(t) = 5.851Q + 7.605Q%"
W.E. = 52.6% (Q from last step)
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WELL TEST ANALYSIS

Data Set: S:\..\RW-02_ObsWells. AQT

Date: 11/14/09

Time: 11:51:30

Company: DBS&A
Client: Salty Dog
Project: £S06.0118.01
Location: Salty Dog
Test Well: RW-02
Test Date: 11/09/09

PROJECT INFORMATION

Saturated Thickness: 108. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA
Pumping Wells Observation Wells
Well Name 1 X@# Y (ft) Well Name X (ft) Y (ft)
RW-02 1 0 0 o NW-2D 0 75.8
+ MW-03 0 74
s MW-04 0 113.7
[~ MW-05 0 301.2
SOLUTION
Aquifer Model: Confined Solution Method: Theis (Recovery)

T =628.4 ft°/day

S/S'=9.298
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0.1 1. 10. 100. 1000.
Time (min)

Data Set: S:\...\RW-02_StepTest. AQT
Date: 11/14/09

WELL TEST ANALYSIS

Time: 11:52:14

PROJECT INFORMATION

Company: DBS&A
Client: Sality Dog
Project: ES06.0118.01
Location: Salty Dog
Test Well: RW-02
Test Date: 11/09/09

Saturated Thickness: 90. ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 0.1

WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X () Y (ft)
RW-02 0 0 | | ° RW-02 0 0
SOLUTION

Aquifer Model: Confined

T =3309.6 ft2/day
Sw=21.74
2.

Step Test Model: Jacob-Rorabaugh
Time (t) = 1.

o
1

|. min  Rate (Q) in cu. ft/min

Solution Method: Theis (Step Test)
=0.15

0.01726 min2/ft°

S
C

s(t) = 3.896Q + 0.01726Q2"
W.E. = 59.97% (Q from last step)
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