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This Tletter transmits our final investigation report entitled
"Union Station Area Agquifer Pump Tests". These tests were per-
formed under Contract No. 503, Amendment No. 10, dated February 10,
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Consultants (MRTC). This report provides information about the
hydraulic parameters and performance characteristics of the ground-
water aquifer underlying each test site. Although this report may
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1.0 INTRODUCTION

This report presents the results of aquifer pump tests performed at two
separate sites located in Union Station Area. The purpose of the pump tests
is to provide information about the hydraulic parameters and performance
characteristics of the groundwater aquifer underlying each test site. This
report supersedes the previous 1983 pump test performed near Union Station.
Although this report may be used by contractors in designing dewatering
systems for site construction, it is not intended to provide all the geo-
technical information that may be required to design and construct the
project. The work performed for this investigation included subsurface
borings, installation and development of observation and pump wells, pump
testing, geologic and engineering analyses, and presentation of test results.

Additional geotechnical information on the project is included in the follow=-
ing reports:

. "Geotechnical Report, Metro Rail Project, Design Unit A135", prepared by
Converse Consultants, Earth Sciences Associates, and Geo/Resource Con-
sultants, submitted to SCRTD in September 1983. This report presents
geotechnical information and recommendations for the proposed Union
Station terminal and crossover structure.

° "Geotechnical Investigation Report, Metro Rail Project," Volume I -
Report, and Volume II - Appendices, prepared by Converse Ward Davis
Dixon, Earth Sciences Associates, and Geo/Resource Consultants, submitted
to SCRTD in November 1981: This report presents preliminary geologic and
geotechnical data for the entire project. The report also comments on
tunneling and shoring experience and practices in the Los Angeles area.

) "Seismological Investigation & Design Criteria Metro Rail Project”,
prepared by Converse Consultants, Lindvall, Richter & Associates, Earth
Sciences Associates, and Geo/Resource Consultants, submitted to SCRTD in
May 1983: This report presents the results of a seismological investi-
gation and establishes seismic design criteria for the project.

. "Geologic Aspects of Tunneling in the Los Angeles Area" (USGS Map No.
MF866, 1977), prepared by the U.S. Geological Survey in cooperation with
the U.S. Department of Transportation. This publication includes a
compilation of boring data in the general vicinity of the proposed Metro
Rail Project.



2.0 GENERAL SITE AND PROJECT DESCRIPTION

The pump test sites are located along the western and eastern ends of the
Union Station Train Terminal as shown on Figure 1, Site Location Map. This
area is bounded by Alameda Street to the west, Macy Street to the north,
Vignes and Ramirez Streets to the east and the Santa Ana Freeway to the south.
Located within this area is the existing Union Station passenger terminal
building, bus terminal, freight buildings, surface parking, train tracks,
unimproved areas and the E1 Monte Busway currently under construction.

The proposed Union Station structures, consisting of a subway station terminal
and track crossover, will be located below the currently operating railroad
yards northeast of the existing Union Station Passenger Building. These
structures will be about 1000 feet long, 65 feet wide, and will require exca-
vating 46 to 60 feet below the existing ground surface.

2.1 Pump Test Site #1 Description

The Site #1 pump test was located on the southeast corner of Macy and Alameda
Streets within the Union Station parking lot, as shown on Figure 2, Site #1
Well Location Map. An earlier pump test was performed at this site in 1983
(Appendix E - 1983 Pump Test Results). The test wells were located in the
parking lots which border Macy Street. These paved areas were relatively
level at an elevation of 278 feet to 280 feet. The area was heavily
trafficked by pedestrians and vehicular activity related to the daily

operation of the Union Station Train Terminal.

2.2 Pump Test Site #2 Description

The Site #2 Pump Test was located east of the elevated track area on the
northwest corner of Ramirez and Vignes Streets as shown on Figure 3, Site #2
Well Location Map. This site occupies a vacant, unimproved area located east
of the elevated central track and rail yard area. Several unused structures
including a Tloading dock, metal building and a fenced area with abandoned

concrete slabs were located on the site. The test wells were located north
and south of Ramirez Street which bisects the Site #2 well field. The area
was relatively level at an elevation of 278 feet to 281 feet.
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3.0 WELL CONSTRUCTION AND DEVELOPMENT

Ground water tests wells used during this investigation dinclude wells
installed during the (1983) Design Unit A-135 geotechnical investigation and
additional wells installed for this investigation. Four existing ground water
observation wells (Site #1: OW-1, OW-2, OW-3 and Site #2: OW-4) installed
during the 1983 investigation, were "air-lifted" to clean and develop the
wells for re-use during the subject tests. Two pump wells (Site #1 and Site
#2) and four additional ground water observation wells (Site #1: OW-4 and
Site #2: OW-1, OW-2, OW-3) were drilled and installed during this 1986
investigation. Locations of these wells are shown on Figure 2, Site #1 Well
Location Map, and Figure 3, Site #2 Well Location Map. Appendix B - Field
Exploration, presents boring logs for test wells drilled during the 1983
geotechnical investigation and those drilled for this investigation.

3.1 Site #1 Well Construction and Development

. Pump Well(s): The existing Site #1 Pump Well was drilled during the 1983
geotechnical dinvestigation. This well was drilled by the cable tool
method, driving 12-inch double walled casing to a depth of 82.5 feet.
The steel casing was then perforated by hydraulic Touvers inplace from 21
feet to 77 feet with staggered rows of punched slots measuring 1% inches
long by 5/32 inches wide. There are 12 slots per lineal foot.

During the present investigation an attempt was made to develop the
existing Site #1 Pump Well and to remove accumulated sediments and
improve hydraulic communication with the aquifer. The well was surged
and air-1ifted several times in attempts to free the slotted perforations
of caked fines and corrosive materials and to remove accumulated sedi-
ments to a depth of 83.4 feet below the ground surface. Then a 10-hp
submersible pump was placed at 77 feet below the ground surface to
develop the well. The existing well was pumped dry to a depth of 77 feet
in 4 minutes at an average discharge rate of 112 gallons per minute.

The performance of the existing Site #1 Pump Well had significantly
deteriorated since the 1983 Pump Test. This well was determined to be



inadequate for re-use due to uncorrectable damages. Well failure was
believed to have resulted from corrosion and incrustation of the steel
casing slots.

The new Site #1 Pump Well was located approximately 13 feet south of the
existing pump well in the Union Station Parking Lot area. This pump well
was drilled with a Gus Pech 24-inch bucket auger drill rig. The 24-inch
diameter bucket was equipped with hinged flaps which prevented excavated
materials from washing out as the bucket was removed from the boring.
The well boring was kept full of water during drilling to minimize
caving. Approximately one 50 pound bag of Superco]® Guar Gum was used to
drill the entire well boring.

The new pump well installation consisted of a 2-inch diameter monitoring
well fastened to the exterior of the 12-inch diameter pump well casing.
The 2-inch diameter pump monitoring well consisted of machine slotted
(0.02 inch slot width) schedule 40 PVC casing. The 12-inch diameter
pumping well consisted of machine slotted (0.05-inch full flow slots with
50.548 square inches of open filter area per 2 linear feet) schedule 160
PVC well casing with perforated intervals from 7 to 87 feet below the
ground surface. The bottom of the pump bowls were set at a depth of 76
feet below the ground surface. Metal centralizers were used to position
the casing within the boring. The annulus between the well casing and
the 24-inch well bore was backfilled with design filter sand mix and
sealed with 5 feet of bentonite and concrete above the perforations. A
cast-iron well cover was installed over the completed well installation.
The new pump well was developed using "air-1ift" methods to initially
clean the well followed by pumping to insure good hydraulic communication
with the aquifer. During this development operation, a preliminary pump
test was performed to evaluate well performance and determine pumping
rates for the actual pump test.

Observation Wells: Site #1 Observation Wells No. 1, 2 and 3 were drilled
and installed during the 1983 geotechnical investigation. Information
concerning the design and construction of these observation wells is
presented in Table A - Site #1 Well Information and Appendix E - 1983
Pump Test Results. These observation wells, constructed of thermoplastic



materials (PVC) were "air-l1ifted" to remove accumulated sediments and
develop the wells for re-use during this investigation. Approximately
1300 to 1600 gallons of water were removed from each well during develop-
ment.

Observation Well No. 4, located approximately 196 feet east of the pump
well, was drilled and installed during this investigation. A Failing
1500 rotary wash drill rig was used to drill and sample observation well
No. 4. The boring was drilled to a depth of 84 feet then flushed with
clean water to dilute the RevertO drilling additive. A 2-inch machine
slotted PVC well casing was installed with perforations from 10 to 79
feet. The annulus between the 2-inch casing and the 6-inch well bore was
backfilled with No. 3 Monterey Sand and sealed with 4.5 feet of bentonite
and concrete. The well was again flushed with clean water.

A summary of the Site #1 groundwater test well information is presented in
Table A - Site #1 Well Information.

3.2 Site #2 Well Construction and Development

] Pump Well: The Site #2 Pump Well is located in the vacant, unimproved lot
located east of the main Union Station complex. This pump well was
drilled with an Ingersol Rand Model TH60 direct rotary drill rig. The
rotary wash well boring was advanced using a combination of 10-inch,
12-inch and modified 24-inch dfiameter tri-cone drill bits. The boring
was started with a drilled 10-inch pilot hole which was successively
reamed out to a 24-inch diameter boring using repeated passes from the
12-inch and 24-inch tri-cone bits. The boring was drilled to a depth of
110 feet then flushed with clean water to dilute the Supercol® Guar Gum
drilling additive used during the drilling operation.

The pump well installation consisted of a 2-inch diameter monitoring well
fastened to the exterior of the 2-inch diameter pump well casing. The
2-inch pump monitoring well was machine slotted (0.02-inch slot width)
schedule 40 PYC casing. The 12-inch diameter pumping well was machine
slotted (0.05-inch full flow slots with 50.548 square inches of open
filter area per 2 linear feet) schedule 160 PVC well casing. Metal



TABLE A

SITE #1 - WELL INFORMATION

Depth Saturated Open Slot Total Depth
Depth to To Static Thickness Static Distance Interval Drilled
1986 Aquiclude (feet) Groundwater of Aquifer Groundwater (r) From Surface Casing Below Below

Pump Test (Bedrock Puente Date b Elevation Pump Well Casing Diameter Surface Surface
Well Number Formation) (feet) (feet) 6/23-24/86 (feet) Elevation (inches) (feet) (feet)
New Site #1 80 19.1 60.9 259.3! -- 278.4° 12/2 7-87 88
Pump Well (6/24/86)
Observation 79.5 19.4 60.1 258.8" ry = 15.4 278.2°' 2 45-85 85
Well No. 1 (6/24/86)
(1983 - No. 5-1)
Observation 79% 19.0 60 259,3? r, = 61.6 278.3! 4 5-70 84
Well No. 2 (6/24/86)
(1983 - OW-1)
Observation 79% 18.5 60.5 259.6' ry = 119.5 278.1" 4 5-75 85
Well No. 3 (6/24/86)
(1983 0W-2)
Observation 79 201 58.9 258.9! r, = 196.2 279° 2 10-79 84
Well No. 4 (6/24/86)
* Estimated Value
Average Static Ground Water Elevation on 6/24/86: 259 feet
Average Saturated Thickness of the Site #1 Aquifer on 6/24/86: 60 feet



centralizers were used to position the casings within the boring. The
annulus between the well casing and the 24-inch well bore was backfilled
with design filter sand mix and sealed with 7 feet of bentonite and
concrete above the perforations. A cast-iron well cover was installed
over the completed well installation. The pump well was developed using
"air-1ift" methods to initially clean the well followed by pumping to
insure good hydraulic communication with the aquifer. During this
development operation, a preliminary pump test was performed to evaluate
well performance and determine pumping rates for the actual pump test.

. Observation Wells: Site #2 Observation Wells Nos. 1, 2 and 3 were drilled
and installed during this investigation. A Failing 1500 drill rig was
used to drill and sample each observation well. The borings were drilled
to depths ranging between 84 feet and 94 feet below existing ground
surface as shown on Table B. Each well boring was then flushed wi th
clean water to dilute the Revert, drilling additive used during the
drilling operation. A 2-inch machine slotted PVC casing was then
installed to intervals shown on Table B. The annulus between the 2-inch
casings and the 6-inch well bore of each well was backfilled with No. 3
Monterey Sand and sealed with bentonite and concrete. The wells were
again flushed with clean water to dilute any reméim’ng Reverty, drilling
additive and establish good hydraulic communication with the aquifer.

Site #2 Observation Well No. 4 was drilled and installed during the 1983
geotechnical investigation (1983 observation well No. 5-5). Information
concerning the design and construction of this well is presented in
Table B - Site #2 Well Information and Appendix E - 1983 Pump Test
Results. This observation well, constructed of thermoplastic material
(PVC), was "air-lifted" to remove accumulated sediments and develop the
well for re-use during this investigation. Approximately 1300 to 16G0
gallons of water were removed from this well during development.

A summary of the Site #2 groundwater test well information is presented in
Table B - Site #2 Well Information.

10
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TABLE B
SITE #2 - WELL INFORMATION

Satirated Open Slot Total Depth
Depth to Depth Thickness Static Distance Interval Drilled
1986 Aquiclude (feet) To Static of Aquifer Groundwater (r) From Casing Below Below
Pump Test (Bedrock Puente Groundwater b Elevation Pump Well Surface Casing Diameter Surface Surface
Well Number Formation) Date (feet) (feet) 6/6/86 (feet) Elevation (inches) (feet) (feet)
Site #2 84.5 24,9 59.6 C. 254 -- 278.9" 12/2 7-87 110
Pump Well (6/6/86)
Observation 84.5 25.0 59.5 2541 ry = 2.0 279.1" 2 10-89 9%
Well No. 1 (6/6/86)
Observation 84 .5% 25.3 59.2 254,20 ry, = 52.0 279.5" 2 12-81 84
Well No. 2 (6/6/86)
Observation 84 26.1 57.9 253.8' ry = 99.1 279.9 2 10-79 85
Well No. 3 (6/6/86)
Observation 90 27.1 62.9 253.2¢ r, = 199.4 280.3! 2 60-100 100
Well No. & (6/6/86)

(1983-No. 5-5)

% Estimated Value
Average Static Ground Water Elevation on 6/6/86:

254 feet

Weighted Average Saturated Thickness of the Site #2 Aquifer on 6/6/86: 59.5 feet



4.0 PUMP TEST PROCEDURES

4.1 Site #1 - Pump Test Procedures

Site #1 (Macy and Alameda Streets) Aquifer Pump Test was conducted between
June 24 and June 26, 1986. During this pump test operation a 15-hp
submersible pump intake was positioned approximately 76 to 77 feet below the
ground surface. Test activities performed during this period include the
following:

1) Stage 1: 9-minute test at an average rate of 341 gpm. (The pump's
circuit breaker shut off prematurely due to electrical over-
loads. Water Tevels were permitted to recover for 40 minutes to
static conditions before Stage 2 was started).

2) Stage 2: 49-hour, 58-minute constant rate pump test at an average of
362 gpm.

3) Recovery: 4-hour, 19 minute well recovery test was performed following
pump test Stage 2.

4.2 Site #2 - Pump Test Procedures

The Site #2 (Ramirez and Vignes Streets) Aquifer Pump Test was conducted
between June 6 and June 9, 1986. During this test operation the 15-hp
submersible pump intake was positioned approximately 76 to 77 feet below the

ground surface. Test activities performed during this period include the
following:

1) Stage 1: 48-hour variable rate pump test at an average rate of 295 gpm.
(variations in pumping rate were observed during the early
stages of the pump test, the 4-inch gate valve was adjusted
periodically to attempt to maintain a constant flow rate. The
pump's circuit breaker shut off after 48 hours of pumping as the
4-inch gate value was adjusted to the Stage 2 flow rate of 572
gpm. This shut off was believed to have resulted from a drop in
pump back-pressure causing excessive pump motor speeds as the
gate valve was opened. The duration of time between the Stage 1
and Stage 2 tests was 1 hour and 56 minutes. The water level
within the pump well had recovered to approximately 80% of the
initial static level within this recovery period.

2) Stage 2: 24-hour constant rate pump test at an average rate of 572 gpm.

3) Recovery: 2-hour, 20 minute well recovery test was performed following
pump test Stage 2.

12



4.3 Instrumentation

The pump test flow rates were controlled by adjusting a 4-inch diameter gate
valve positioned in the discharge line near the well head. These controlled
flow rates were monitored with a 4-inch diameter McCrometer, flow meter which
displayed flow rate and cumulative flow volume. The 4-inch gate valve was
periodically adjusted to maintain a relatively constant flow rate.

Fluctuations in ground water levels were measured and recorded with pro-
grammable data loggers. An Enviro Lab® DL 120 data logging system, using 50
and 25 psig transducers, recorded water level fluctuations in the pumping
wells and observation wells 1, 2 and 3. A Hermit® Model SE1000B environmental
data Togger, using a 50 psig transducer, recorded water level fluctuations in
observation well 4, data was processed in the field with a Compaq® computer
system.

13



5.0 GROUNDWATER CONDITIONS

5.1 Regional

The Unjon Station pump test sites are located in the northern portion of the
Central Ground Water Basin of Los Angeles in an area identified as the Los
Angeles Forebay. This forebay area lies in a zone of transition between the
Los Angeles River Narrows to the north and the Central Ground Water Basin to
the south. The area is bounded by the low-lying Elysian Park Hills to the
west and the Repetto Hills to the east.

The groundwater aquifers within the Los Angeles Forebay consist predominantly
of water-bearing alluvial sediments deposited over time by the Los Angeles
River. These deposits have mixed with finer sediments contributed by merging
local streams from the surrounding Elysian Park-Repetto Hills. These aquifer
sediments which comprise the Los Angeles Forebay are considered to have a
large available groundwater storage capacity (Department of Water Resources,
Bulletin No. 104, Appendix A, p. 175). Bedrock of the middle Miocene Puente
Formation underlies these sediments in the vicinity of the Los Angeles River
Narrows and is exposed at various places in the low-lying hills which surround
the area.

The groundwater recharge in the Los Angeles Forebay area is by surface and
subsurface inflow through the Los Angeles River Narrows which drains the upper
Los Angeles River area, by percolation of precipitation and local runoff, and
by artificial recharge of either local or imported water.

5.2 Local Aquifer Hydrogeology

The groundwater table in the vicinity of the Union Station area occurs well
above the projected track elevation. This section discusses aquifer charac-
teristics interpreted from the exploratory drilling and well testing.

The aquifer materials that will require dewatering for this project comprise
mainly well-graded alluvial gravels and sands overlying relatively impermeable
siltstone bedrock of the Puente Formation (Figures 4, 5 and 5A). Depth to
groundwater ranges from about 20 to 30 feet over the area proposed for
excavation.

14
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The groundwater-saturated zone measured at the time of the pump tests averages
about 60 feet in thickness. The water table and base of the aquifer zone
appear to be relatively planar and gently sloping eastward in the proposed
station vicinity. Elevations of the aquifer top and bottom are tabulated for
test and observation wells in the vicinities of the western (Site #1) and
eastern (Site #2) areas in Tables A and B, respectively. Geologic Togs and
construction features of the wells are included in Appendix B - Field
Exploration.

Cobble and boulder zones were encountered in most test holes in the station
vicinity, occurring 70 to 80 feet deep in the western areas, and between
35 and 45 feet deep in the eastern area. Two silty zones, ranging from about
4 to 10 feet in the thickness, appear to be relatively. continuous in the
eastern section (Site #2), occurring within the elevation intervals of 240 to
250 feet and 210 to 220 feet above sea level. Fine-grained zones also are
present in the western area (Site #1) but may be less continuous. Strati-
graphic and textural variations affect well drawdowns during initial pumping,
but these effects are transient and are probably relatively unimportant after
a few days of pumping.

5.3 Groundwater Quality

As part of our investigation, water samples from the ground water test wells
were obtained for water quality analysis. Results of the analyses appears in
Appendix C of this report.
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6.0 AQUIFER PUMP TEST RESULTS

6.1 General Approach and Analysis

Four pump tests (excluding short preliminary tests) have been conducted and
analyzed under Converse Consultants' direction in the station vicinity. The
first test was performed in 1983 by ESA Geotechnical Consultants, Inc. at the
Site #1 location (Macy and Alameda Streets) and presented in Appendix E of
this report. Converse and Geo/Resource Consultants conducted three additional
pump tests in June, 1986. Two of these tests (Stage 1 and Stage 2) were
conducted in the eastern area (Site #2 - Ramirez and Vignes Streets) and the
third in the western area (Site #1 - Macy and Alameda Streets) using new test
wells and additional observation wells. The report by Geo/Resource Con-
sultants, in which these three tests are described and preliminarily
interpreted, are dincluded in Appendix A - Pump Test Data. Converse has
conducted additional review and analyses of these pump tests performed in 1986
and presented the results of our findings in this report.

Pump test measurements, including initial static water levels, saturated
thickness, pumping rates, time-drawdown fluctuations and recovery were
recorded for the pump well and observation wells during each. pump test. This
field data was then analyzed and plotted on log-log and semi-log paper to
graphically represent the specific response of the underlying aquifer system
to each pump test.

The interpretation of the pump test results involved matching specific curves
of drawdown versus time and recovery versus time for each well, generated from
the pump test data to theoretical type-curves of an appropriate aquifer system
model. This procedure involves the search for as close as possible match of
fluid level response in the aquifer to that expected in the well-defined
theoretical aquifer model. This approach requires that the theoretical and
actual aquifer fluid level response for a given flow rate be nearly identical.
Appropriate values derived from the type-curve matching are then used to
calculate the aquifer's transmissivity and storativity. The specific
type-curves generated from the pump test data and the type curve match points
are shown in Figures 6, 7 and 8.
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FIGURE NO. 6
UNION STATION SITE#1, STAGE 2
. DELAYED YIELD CURVES AND MATCH POINTS
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) FIGURE NO. 7
UNION STATION SITE #2 , STAGE 1
Match Point Reference: Lohman, U.S.G,S. Professional Paper 708, Plate 9
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LOG—-LOG PLOT of DRAWDOWN vs. TIME

I
FIGURE NO. 8
UNION STATION SITE #2 , STAGE 2
DELAYED YIELD CURVES AND MATCH POINTS
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In an aquifer system similar to that within the Los Angeles River narrows at
the test sites, aquifer properties, i.e., permeability, transmissivity and
storativity, may vary considerably in time and spatial distribution. Thus, it
is important to recognize that calculated values of aquifer properties based
on the results of short term (72 hours) pump tests cannot predict exact
aquifer conditions to be experienced during dewatering for much 1longer
periods.

Additional analyses and interpretation were performed using semi-log plots of
distance versus drawdown and residual drawdown versus time for wells in each
test site. Residual-drawdown plots for individual wells located close enough
-to the pump well and taken during the pump test recovery period provided
aquifer data unaffected by pump vibrations and momentary variations in pumping
rate. These methods provide another analytical method with which to interpret
aquifer properties. Semi-log plots of distance versus drawdown and residual
drawdown versus time for selected individual wells are shown in Appendix A of
this report. |

Table C summarizes the numerical results of aquifer parameters calculated by
various analytical methods for each pump test site.

6.2 Interpretation

Based on the analyses and interpretation of the type-curve matching and
semi-log and log-log plots, it is our opinion that there is no single value of
transmissivity that represents the aquifer characteristics at both sites 1 and
2 for all possible periods of future dewatering. Rather, there is a range of
expected values which may represent the initial aquifer transmissivity at the
start of dewatering followed by a different aquifer transmissivity that
represents aquifer conditions after long periods of dewatering. This state-
ment is borne out by interpretation of various pump test data and semi-log,
time-drawdown plots for observation wells which show definite boundary effects
after about 200 minutes of pumping. In essence, the effect of a boundary is
to reduce the amount of saturated thickness in the aquifer which reduces the

transmissivity.

In our attempt to provide as much useful aquifer information as possible,
we have presented both initial and long term transmissivity values and a
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¥e

Pump

Test Stage Well

-Date No. No.

1983 1 Ow-1
ow-2
(1)
ow-3
(2)
All

1986 2 Pump Well
ow-1
(4)
Ow-2
Oow-3
OW~4
Al

TABLE C

SUMMARY OF PUMP TEST RESULTS FOR UNION STATION SITE #1 - MACY AND ALAMEDA STREETS

Average
Pumping

Rate

(gpm)

150
(3)

150

150

150

362

362

362

362

362

362

Transmissivity
Duration (gallons per day per foot) Storage Coefficient
(min.) Tog-Log Semi-Log Dist - DD Residual - Db Tog-Log Dist - DD
1380 54,000 140,000 -- -- -- -
(10) (12)
1380 21,000 - - . - -- 0.07 --
(10) (10)
1380 42,000 30,000 -- -- -- 0.02 --
(10) (12) (10)
1380 -- -- .- 21,000 -- -- 0.06
(11) (1)
2998 12,000 48,000/83,000 62,000/28,000 - 84,500 - --
(6) (13) (15) (14)
2998 23,000 119,000/112,000 117,000/60,000 - 105,000 -- --
(6) (13) {15) (14)
2998 38,000 127,000/115,000 129,000/49,000 -~ 111,000 -- --
(6) (13) (15) (14)
2998 50,000 130,000/119,000 145,000/54,000 -- .- -- --
(6) (13) (1s)
2998 35,000 -- -- -- -- --
(6)
2998 -- .- 46,600 -~ g.0x1073
(9) (9)



G¢

Pump

Test Stage

Date

No.

Well
No.

1986

1986

1

2

Pump

OoW-1

Oow-2

OW-3

OW-4
(5)

AN

Pump

OW-1

ow-2

Ow-3

OuW-4

(5)

AN

Well

Well

TABLE C

SUMMARY OF PUMP TEST RESULTS FOR UNION STATION SITE #2 - RAMIREZ AND VICGNES STREETS

Average
Pumping Transmissivity
Rate Duration (gallons per day per foot) Storage Coefficient
{gpm) (min.) Tog-Tog Semi-Log Dist - DD Residual - DD log-Log Dist - DD
295 2880 - -~ 153,000/71,000 -- -- -- --
(15)
295 2880 130,000 --  104,000/64,000 - - 1x107" --
(7) (15) (7)
295 2880 114,000 --  205,000/85,000 - - sx107" -
(7 (15) (7
295 2880 173,000 -~ 186,000/57,000 -- - 6x10™" .-
(7) (15) (7)
295 2880 140,000/ -- -- -- - a0y --
45,000 9x10
(8) ®
295 2880 - -- -- 72,000 -- -~ 4.8x1073
(9) (9)
572 1440 -~ 200,000/180,000 191,000/110,000 - 178,000/ -- --
(13) (15) 134,000
(14)
572 1440 39,000 200,000/200,000 187,000/187,000 - 143,000 2x1o:§/ --
(8) {13) {15) (1%) 1x10
(8)
572 1440 61,000 190,000/200,000 196,000/196,000 -- 130,000 1x10:g --
(8) {13) {15) {(14) 2x10
(8)
572 1440 69,000 250,000/250,000 244 ,000/244 ,000 - -- 5x10_2/ -~
(8) (13) {15) 1x10
(8)
572 1440 24,000 -- -- -- - 0 -
(8) 9x10
(8)
572 1440 - -- -- 70,200 -- - 0.13

(9)

(9)



TABLE C
SUMMARY OF PUMP TEST RESULTS - UNION STATION SITES 1 AND 2

NOTES

1)
2)
3)
k)
5)
6)
7)
8)

9)

10)
11)

12)

13)

14)
15)

9¢

This well is referenced as OW-1 jn ESA Geotechnical Consultants (1983) and Geo/Resource Consultants (February, 1986).
This well is referenced as OW-2 in ESA Ceotechnical Consultants (1983) and Ceo/Resource Consultants (February, 1986).
This well is referenced as 5-1 in ESA Ceotechnical Consultants (1983) and Geo/Resource Consultants (February, 1986).
This well is 1983 boring 5-1.

This well is 1983 boring 5-5.

Analysis by Converse Consultants (Figure No. 6) using "delayed yield" type curves (Lohman, 1972, Plate 8).

Analysis by Converse Consultants (Figure No. 7) using "discharging image" type curves of Lohman, (1972, Plate 9).

Analysis by Converse Consultants (Figure No. 8) using "delayed yield" type curves (Lohman, 1972, Plate 8).
Figures are for early/late times (one Figure means same value for both early and late times).

Analysis by Converse Consultants (Figure Nos. 9 and 10) using Jacob semi-log plot of distance versus drawdown (e.g., see Powers,
1981, p. 82-83).

Analysis by ESA Geotechnical Consultants, Inc. (Appendix A) using “delayed yield" type curves of Neuman, 1975).

Analysis by ESA Geotechnical Consultants, Inc. (Appendix A) using Jacob semi-log plot of distance versus drawdown (e.g., see
Powers, 1981, p. 82-83),

Analysis by Geo/Resource Consultants, Inc. {(Appendix A) using semi-log residual drawdown (buildup) method (e.g., see Powers, 1981,
p. 82-85).

Analysis by Geo/Resource Consultants, Inc. (Appendix A) using semi-log drawdown/residual drawdown methods (e.g., see Powers, 1981,
p. 82-85). -

Analysis by Converse Consultants, Inc. (Appendix A) using semi-log plot of residual drawdown.

Analysis by Converse Consultants, Inc. (Appendix A) using semi-log plots of distance versus drawdown with initial and long-term
average transmissivity/permeability values.



permeability value. For practical purposes, under normal conditions the real
aquifer permeability can be considered as a constant value. Transmissivity
values, however, do change with time due to the effects of boundaries and
dewatering which create changes in the saturated thickness.

Aquifer transmissivity as calculated from a semi-log or log-log time-drawdown
plot from an individual observation well represents that portion of the
aquifer surrounding that individual well; however, often that value may not be
representative of the aquifer, as a whole. Most of the variations in cal-
culated values of transmissivity among observation wells at the same site
during the same pump test can be attributed to the combined effects of:
(1) inhomogeneties and variations in the local hydrological conditions (e.g.,
coarse, well-sorted alluvial channel gravels as compared to fine-grained
deposits); (2) differences in directional transmissivity due to aquifer
anisotropy; and (3) variations in observation well efficiencies caused by
differences in well construction/development.

Storativity, a dimensionless term, represents the volume of water an aquifer
releases from or takes into storage per unit surface area of the aquifer for a
unit change in hydraulic head. Storativity values were calculated from the
pump test data using the calculated initial and Tlong-term transmissivity
values. Storativity values presented in tables D and E are thought to be
representative of site aquifer conditions. These are apparent values
calculated from short-term (72 hours) pumping tests. Apparent storativity
values may be expected to change over long pumping periods.

6.2.1 Initial Transmissivity/Permeability Values

For initial aquifer transmissivity and real permeability values,
calculations were made using relatively early time-drawdown data from
the semi-log plots prior to the influence of the boundary effects, yet
late enough for the semi-log analysis to be valid. Thus, these initial
aquifer transmissivity and permeability (transmissivity divided by
saturated aquifer thickness) values are representative of actual
aquifer transmissivity in that area of the aquifer between the pump
well and observation wells under constant head and continuous recharge.
These initial transmissivity values represent transient aquifer con-
ditions that would likely exist at the beginning of aquifer dewatering
and decrease as dewatering progresses. However, the calculated
permeability values do not change with time.
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Table D presents the estimated initial aquifer transmissivity and real
permeability values calculated for sites 1 and 2, as interpreted from
the pump test data of June 1986 and represents aquifer conditions at
the time of the test.

TABLE D
SUMMARY OF INIT!AL TRANSMISSIVITY, PERMEABILITY AND STORATIVITY VALUES

SITE 1 SITE 2
Macy and Alameda Streets Ramirez and Vignes Streets
gpd/ft ft2/min. gpd/ft ft2/min.
INITIAL TRANSMISSIVITY 106,000 9.8 180,000 16.7
gpd/ft? ft/min. gpd/ft? ft/min.
PERMEQE!EIT{ 1,770% 0.16* 3,000t 0.28t
STORATIVITY 0.07 0.10

(Dimensionless)

* Average saturated thickness of the Site #1 aquifer on June 24, 1986: 60 feet.
+ Weighted average saturated thickness of the Site #2 aquifer on June 6, 1986: 59.5 feet.
Note: Values shown are rounded for convenience.

6.2.2 Long-Term Average Transmissivity Values

The average long-term aquifer transmissivity values were estimated from
interpretation of the distance-drawdown, semi-log and Tlog-log time
drawdown and the residual drawdown (recovery) plots of the individual
observation and pumping wells.

It should be emphasized that the real aquifer permeability changes very
little with time. However, transmissivity values do change with time
because of the effects of boundaries and dewatering which create
changes in the saturated thickness.

The distance-drawdown plots of several observation wells provide a
representative average aquifer transmissivity values for the area
between the observation wells (Figures 9 and 10). This value 1s
thought to be very representative of the average aquifer conditions.
The distance-drawdown plots of the observation wells at both sites for
both pump tests show consistency among individual wells, suggesting
that the values of transmissivity calculated from these plots are
representative of the aquifer conditions within the area of the aquifer
between the observation wells and the pump well at the time of the pump
test.

A number of log-log time-drawdown plots using "delayed yield" matching
curve techniques were employed to calculate transmissivity and storage
values. For the most part, these calculated transmissivity values are
Tow compared to values calculated by semi-log analysis, although some
values compare favorably with the distance-drawdown values of average
aquifer transmissivity, suggesting that these values are representative
of long-term average aquifer conditions.
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Residual drawdown (recovery) plots provide reliable values of aquifer
conditions near the individual observation wells because the recovery
is not influenced by the variations in pumping rates that commonly
occur during the drawdown periods. However, as in this case, when
boundary conditions are known or suspected, the interpretation of the
recovery data must be done with caution because of the difficulty in
separating the influence of boundaries.

Table E presents the Tlong-term average aquifer transmissivity and
storativity values at sites 1 and 2:

TABLE E
SUMMARY OF LONG-TERM AVERAGE TRANSMISSIVITY/STORATIVITY VALUES
SITE 1 SITE 2
Macy and Alameda Streets Ramirez and Vignes Streets
gpd/ft ft2/min, . gpd/ft ft2/min.
LONG-TERM TRANSMISSIVITY 60,000 5.6 * 100,000 9.3
APPARENT STORATIVITY 0.10 0.10 - 0.20

{Dimensionless)

Note: Values shown are rounded for convenience.

—

6.3 Chemical Treatment of Dewatering and Drainage Effluent

The presence of polluted ground water below the Union Station site will
require provisions for the treatment and disposal of dewatering and drainage
effluent. These provisions will be required to meet all the applicable
standards, conditions and requirements imposed by the City of Los Angeles
Sanitation Bureau and the California Regional Water Quality Board, Los Angeles
Region. Appendix D presents information about the temporary treatment system
used during the Union Station pump tests. Any treatment or disposal system
used for the proposed terminal will require permit application and written
concurrence of the California Regional Water Quality Control Board, Los
Angeles Region. ' )

6.4 Subsidence
The results from 1986 pump tests at Sites 1 and 2, in our judgment, do not

change the subsidence data presented in Section 6.2.4, page 18, of our
September 1983 Geotechnical Report for Design Unit A135.
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7.0 CLOSURE

This report presents our results of two separate aquifer pump tests performed
in the Union Station area. Considerable judgment should be exercised in the
interpretation and use of these results. Care should be exercised in inter-
polating or extrapolating aquifer properties between or beyond each pump test
site. This information should allow contractors to proceed more confidently
in designing dewatering systems for the proposed construction.

The findings and recommendations presented in this report are based on
analyses of currently available data and were prepared in accordance with
generally accepted professional engineering and geologic principles and
practice. We make no other warranty, either express or implied.
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APPENDIX A
PUMP TEST DATA

SUMMARY OF TEST DATA

Geo/Resource Consultants report of analysis of the 1986 aquifer pump
tests, dated July 25, 1986.

Geo/Resource Consultants well test analysis graphs of the 1986 aquifer
pump test, dated July 25, 1986 - Appendix B.

Geo/Resource Consultants review and analysis of the 1983 pump test
results, dated February 25, 1986. '

Site #1 (Macy and Alameda Streets) pump test data, includes drawdown and
recovery data from the 1986 pump test.

Site #2 (Ramirez and Vignes Streets) pump test data, includes drawdown
and recovery data from this 1986 pump test.

Analysis by Converse Consultants of selected wells from Sites #1 and #2
using semi-log time versus drawdown methods.

Analysis by Converse Consultants of Sites #1 and #2 using semi-log
residual drawdown methods.

Converse Consuitants, Inc.



NOMENCLATURE FOR APPENDIX A

change in pressure in "skin" region next to wellbore, psi

u = viscosity, cp
C = permeability, gpd/ft2
T = transmissivity, gpd, ft
Q = discharge, in gpm
K = permeability, gpd/ft?
h = saturated thickness of aquifer
Pd = dimensionless pressure
ap =
= yiscosity, cp
= formation volume factor
y = Eulers constant, y = 1.78

REFERENCE: SOCIETY OF PETROLEUM ENGINEERS,
Monograph Volume 5, 1977
Advances in Well Test Analysis
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Geo/Resource Consultants, Inc. o A ADAURATERS. s e
GEOLOGISTS / ENGINEERS / ENVIRONMENTAL SCIENTISTS SAN FRANCISCO, CA 94107 SEATTLE
TELEPHONE (416) 777-3177 TUCSON

WASHINGTON, D.C.

November 13, 1986 o
228-08H-01-1 SRy

Converse Consultants, Inc. 13
126 West Del Mar Boulevard, Suite A ¢
Pasadena, CA 91105

Attention: Mr. Howard A. Spellman, Jr.
Subject: MRTC-Union Station, Pump Tests

Dear Mr. Spellman:

The following is a letter report of analysis of the aquifer
pump tests conducted at Location 2 on June 6, 1986, and at
Location 1 on June 24, 1986. The results are presented in
the following discussion.

Test Activities

Location 2 Tests: The test activities at Location 2 test
wells consisted of:

1. 48-hour variable rate pump test at an average rate
of 295 gpm.

2. 24-hour constant rate pump test at an average rate
of 572 gpm.

3. 21-hours, l5-minute well recovery test.

The duration of time between the two tests was l-hour 56-
minute. The pumping well water (fluid) level had recovered
to approximately 80% of the initial static level within this
pump recovery period. The pumping rate during both flow
tests was variable., Fluctuations in the fluid level in the
pumping well and in well OW~1, OW-2, and OW-3 were measured
and recorded with an Enviro Labs DL 120 data logger system
using 50-, and 25-PSI transducers. Data was processed in
the field with a COMPAQ computer system. The geometry of
the test wells at Location 2 are presented in Figure 1.
Data for these pump tests are provided in Appendix A.
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Location 1 Tests: The test activities at Location 1 test
wells consisted of:

l. 9-minute test at an average rate of 341 gpm.

2. 49-hour, 58-minute constant rate pump test at an
average of 362 gpm.

3. 4-hour, 19-minute well recovery test.

The geometry of the test wells at Location 1 are presented
in Figure 2. The general test conditions observed at
Location 2 are applicable to Location 1. Data for these
pump tests are provided in Appendix A

Approach to Analysis

The interpretation of the well test results involved an
analysis technique .called the inverse problem, (Gringerten,
et. al., 1979). The analysis involved the search of a well-
defined theoretical aquifers model that has as close as pos-
sible fluid level response to the actual aquifer condition.
This approach requires that the theoretical and actual aqui-
fer fluid level response for a given flow rate be nearly
identical. Also, the solution of an inverse problem is
usually not unique. The validity of this technique in lieu
of inherant short comings is substantiated by understanding
the relationship of the time dependence of an aquifers
response for a specific aquifer system.

A well test creates a fluid level decline first observed in
the wellbore and with time will extend through the near
wellbore region to the full extent of the aquifer. The
observed fluid level decline during testing is indicative of
the time dependant type of flow condition in the aquifer.
These transitional flow conditions are early time (unsteady-
state flow), infinite acting time (quasi-steady state flow),
‘and late time (steady state flow.. The observed fluid level
response also is totally indicative of the unique aquifer
parameters characterizing the aquifers behavior,

(Gringerten, et. al., 1979).

Aquifer characteristics observed during each flow time
period are wellbore storage and fracture effects on flow

Geo/Resource Consulitants, inc.
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during early time: aquifer permeability and skin effects
for infinite acting time; and average aquifer fluid level
during late time. Therefore, the analysis requires the
recognition of the corresponding flow time period represen-
tative of the observed fluid levels., Additionally, the
earlier the test parameters are observed, the more detailed
and unique the aquifer information.

The identification of the applicable theoretical aquifer
models and the identification of the appropriate flow time
period for purposes of analysis was . accomplished by use of
published type-curves. Specific type-curves utilized for
this investigation are from U.S. Geological Survey, Profes-
sional Paper 708, and the Society of Petroleum Engineers,
Monograph 5. Test data has been plotted to a scale to
correspond with the published type curves, Test curves are
provided in AppendiznAo.

Analysis of results

Well tests of Locations 1 and 2 were analyzed for:
0 Wellbore effects
o Identification of theoretical model
0 Calculation of transmissivity
o Identification of hydrologic boundaries.

Well Location 2

For purpose of this analysis, pump test 2 at Location 2 was
evaluated because of the near constant pumping rate and the
pump test results represent aquifer conditions. Pump test 1
data is provided -but is not evaluated.

Wellbore Effects: Wellbore storage and skin effects were

evaluated from data graphs of the:

- Log Drawdown, s (ft) versus Log Elapsed Time, t,
(min.)

- Log Recovery, s(ft) versus Log Elapsed Time Ratio,
t, (min.)

Geo/Resource Consuitants, Inc.
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Wellbore storage effects were observed in the pumping well,
OwW-2, and OW-3, i.e., slope of 1. No wellbore effects were
observed in well OW-1l. The wellbore storage portion of the
data is shown on the Log-Log graphs in Appendix AG' Wellbore
skin effects were not observed in all test wells, i.e.,
effective wellbore radius is equal to the actual radius of
the well.

Hydrogeologic Model: The Log-Log graphs for both drawdown
and build-up were type curve matched to published curves to
identify the appropriate hydrologic flow model which was
used to identify the appropriate data for semi-log analysis
of transmissivity, and identify any hydrologic boundary
effects.

The applicable flow model is unsteady-state flow in a con-
fined aquifer. The observation well graphs match the type
curve in U.S. Geolagical Survey, Professional Paper 708,
Plate 8. The pumping well matches type-curve Cd = 107, S=0
(Pigure C.6, SPE Monograph, No. 5, 1976). The type-curve
match provided the following information:

- All wells reached late semi-log time within 13
minutes.

- A porosity boundary effects was observed in the
punping well during drawdown (@l00 minutes) and in
the observation wells during recovery (Ow-1 @ 13
minutes, OW-2 and OwW-3, @ 9 minutes).

- Well OW-1l reach a steady-state flow condition @
1,000 minutes during drawdown.

Aquifer Property Analysis: The aquifer properties of Loca-
tion 2 were calculated using the Jacob's Method from the
appropriate portion of the semi-log graphs. The results of
the analysis are as follows:

572 gpm or 1.274 ft3/sec

T = 2. Q C =
4 59.2 ft.

2.3 _Q T
Pi S/cycle h

e
nn

Geo/Resource Consultants, Inc.
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DRAWDOWN
well s/cycle T (ft/sec) T(gpd/ft) C (gpd/f£t2)
Pumping <75 .311 200,917 3,394
OW-2 .78 .299 193,165 3,263
OowW-3 .60 .388 251,308 4,245
BUILD-UP
well s/cycle T (ftz/sec) T(gpd/ft) C (gpd/ftz)
Pumping .82 .284 183,769 3,104
ow-1 .75 .311 200,917 3,394
OwW-2 .75 .311 - 200,917 3,394
OwW-3 .60 . 389 251,308 4,245

Well Location 1

Pump test 1 was for 9-minutes and will not be analyzed, but
the test data is provided in Appendix_Ar The analysis of
pump test 2 is provided in the following discussion.

Wellbore Effects: The analysis of pump test 2 for drawdown
testing utilized corrected Jacob's Log-Log graphs, and
recovery data analysis on standard Log-Log graphs. Wellbore
storage effects were observed in all test wells during
drawdown testing for the first 9-minutes of testing, see
graphs in Appendix AO' Storage effects were observed during
recovery testing in the pumping, OW-1, and OW-3 wells. The
effects were within the first minutes of recovery, see
graphs in Appendix AO' Wellbore skin effects were not
observed in all test wells,

Hvdrogeologic Model: The Log-Log graphs for both drawdown
and recovery were type-curve matched in the same manner as
Location 2. The appropriate hydrogeologic model at Location
1l is unclear. The corrected Jacob's Log-Log graph for draw-—
down matches an unsteady-state flow in a confined aquifer
with a porosity boundary effect observed after 100-minutes,.

Geo/Resource Consultants, Inc
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The uncorrected drawdown Log-Log graph can match either an
early-time delayed yield graph or late-transient flow in a
confined aquifer. The Log-Log graph for recovery can also
match early-time delayed yield or a late-transient flow in a
confined aquifer.

The more appropriate hydrologic model for purposes of cal-
culating aquifer properties for dewatering is the unsteady-
state radial flow model. Any observed delayed-yield effects
are over within a short time period (first 100-minutes) with
porosity boundary effects within 200-minutes. The appro-
priate semi-log portion of the data is shown in Appendix AO‘

Aquifer Property Analysis: The aquifer properties at
Location 1 were calculated using the Jacob's method from the -
appropriate portion of the semi-log graphs. The results of
the analysis are as_follows:

360 pgm or .802 ft>/sec

T = 2.3 Q c=r Q =
4 P: S/cycle h h = 60 ft.
DRAWDOWN
Well s/cycle T (£t3/sec) T(gpd/ft) ¢ (gpd/£t?)
Pumping 2.00 .073 47,460 790
OW-1 .80 .184 118,602 1977
OW-2 .75 .196 126,508 2,108
oW-3 .73 .201 129,974 2,166
BUILD-UP
Well s/cycle T (£t3/sec) T(gpd/ft) C (gpd/ft2)
pumping 1.15 .127 82,505 1,375
oW-1 .85 .173 111,625 1,860
OW-2 .83 .177 114,345 1,905
OW-3 .80 .183 118,602 1,977

Geo/Resource Consuitants, Inc.
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Stabilized Flow/Boundary Effects: Porosity boundary effects
were observed in the later pump test data at Locations 1 and
2. The boundary effects are typical for a two porosity
system., The radius of influence (drawdown) has extended to
a point in the aquifer were a change in porosity (in this
case lower porosity) effects the observed fluid level
response. For the Union Station aquifer systems, the fluid
level response at the point boundary effects were observed
match an unsteady-state radial flow aquifer model, i.e.,
drawdown and recovery following a new Theis curve.

The significant of the boundary effects is that a stabilized
drawdown value must consider this new aquifer flow regime.
The stabilized drawdown for a given pumping rate can be
estimated from a projection of the new Theis curve through
the observed boundary effects data on the Log-Log graphs.
The drawdown value ~from the projected Theis curve can then
be plotted on a well performance curve (log of drawdown, s,
ft, versus log of pumping rate, Q, gpm).

Stabilized drawdown for the pumping wells at Locations 1 and
2 were estimated. The results are presented in Figure 3.

Please contact me should you have any questions concerning
the results of this analysis.

- Sincerely yours,
GEO/RESOURCE CONSULTANTS, INC.

Michael J. King
Senior Hydrogeologist

MJK/bb

Geo/Resource Consultants, Inc
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APPENDIX AO
WELL TEST ANALYSIS

GRAPHS

Geo/ Resource Consultants, Inc,
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Location 1 Test 2
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CORPORATE HEADQUARTERS REGIONAL OFF:LE
Geo/Resou rce Consultants, Inc. 651 haRmSON STl o P
GEOLOGISTS / ENGINEERS / ENVIRONMENTAL SCIENTISTS SAN FRANCISCO, CA 94107 SEATTLE

TELEPHONE (418) 777-3177 TUCSON

WASHINGTON. D.C.

February 25, 1986
225-08H

Mr. Roger Hail

ESA Geotechnical Consultants
2625 Redwing Road, Suite 325
Fort Collins, CO 80526

Subject: MRTC Union Station - Pump Test Design

Re: Conversation of 24 February 86

Dear Mr. Hail:

Thank you for the information concerning the subject report.
I reviewed the pump test data to facilitate the design of
the additional test to assure interpretable data is col-
lected. The following discussion presents a summary of my
interpretation and a resulting pump test design.

I performed a type curve analysis of available data to char-
acterize the flow regime to establish key properties to
design the test. :

Well OW-2: The well matched an unsteady-state.line source
model, see enclosed plot. _ghe will experienced well bore
storage up to about 2 x 10 t/vy” and then followed the
model. The well never reached the semi-log analysis point
at the 175 gpm rate, but did for the 150 gpm rate. A
Horner-type semi-log analysis and a type curve analysis was
conducted, as follows:

Semi-Log Analysis: T = 2.303 (.334 £t3/sec)
. 477 (l.34 £t/cycle)

T = 29.978 gpd/ft

Type-Curve: T = Pd (141.3) (5,143 BPD) B
T = (141.3) (5,143)
.47 psi
or T = 28, 140 gpd/ft
Match Point = Pd = 1
A= 1
=1

B
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Well OW-1: Your analysis is correct in that this well
demonstrates delayed yield. The reported transmissivities
are:

Test 1 - 20,955 gpd/ft.

Test 2 - 21,488 gpd/ft.

The well does not show wellbore storage or skin effects.

Well 5-1: The log-log plot of both tesst can be interpreted
in two ways. The first interpretation is a delayed yield
with a quick response. The second interpretation is that
the well follows a line source model with a quick response.
A simi-log analysis was conducted as shown in the attached
figure to help selected the appropriate interpretation. I
selected the second interpretation because:

1. A drawdown of only 5 ft. in a well 11 feet from a well
pumping 150 gpm will in most cases go into late
unsteady-state time in a short period.

2. The permeability between the wells is relatively high.
3. An accurate type-curve match for delayed yield will be

difficult due to the quick response of the well. Also,
a quick response is not indicative of delayed yield.

Semi-Log Analysis: T = 2,303 (.334 ft3/sec)
47 (.34 ft/cycle)

T = .211 ft®/sec or 136,853 gpd/ft.

Type-Curve: T = (141.3) (6,000 BPD) (1) (1) (6)
1.72 psi

T = 2,957,442 md.-ft.
or T = 53,825 gpd/ft

The transmissivities are relatively high which looks to be a
local condition.

Pumping Well: The provided information on the pumping well
is inconclusive. Data in the observation wells and what was
reported on the pumping well indicate single phase flow with
less than 2% methane held in solution. The pressure drop in
the well was not significant in terms of methane coming out
of the solution. The pumping rate looks to have been var-
iable toward the end of the test, which does not appear to
have been due to gas breakout. More information on pumping

Geo/ Resource Consultants, Inc.
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rates and fluid levels during pumping would be necessary to
confirm any of those facts.

The postulation that the pumping well was damaged with a 30%
lose of efficiency appears to be based on experience during
the installation of the well and a distance drawdown plot.
The distance drawdown plot is not definitive because of the
variable permeability at distance in the aquifer, and the
delayed yield condition. The information provided will not
be used for pump test design.

Test Design

A diagnostic model of expected flow conditions in wells
during the planned pump test was developed to assist in the
definition of expected:

o] Pumping rates
Test duration for required well response o
Drawdown -
Effects of gas production

0O 0o

A radial unsteady-state flow model for an aquifer with a
transmissivity of 29,900 gpd/ft (from well OW-2) was deve-
loped for an observation well at a distance of S0 feet from
the pumping well, see enclosed Well Test Design. A pumping
rate of 150 gpm was used to design well responses. A delay-—
ed yield aquifer condition was not modeled because the sim-
pler radial flow modal provides suitable results for both
conditions. A drawdown-time response curve for an observa-
tion well at a distance of 50 feet was prepared with sup-
porting calculations presented in the enclosed well test
design. Also provided is expected drawdown calculations for
the pumping well. The resulting well test design is as

follows:
Pumping Rate: 225 gpm + 10%, wusing

- Flexible diaphragm orfice flow control
values

-~ Well head gas separator and ignition
detector

Duration of Test: Not less than-24 hours pumping
Not less than 12 hours recovery

Geo/Resource Consuitants, Inc
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Instrumentation:

Pumping well - 50 psi pressure transducer placed in
protective access tubing set at @ just
above the pump intake valve.

Observation Wells - 25 psi transducer set @ 90% of
measuring capacity

Data Collection: 4-channel Data Logger with IBM/COMPAQ
computer interface

Time Intervals Recording
Intervals

* Collection Intervals 6 sec to 30 sec 3 sec
30 sec to 60 sec 6 sec

60 sec to 300 sec 30 sec

5 min to 120 min 1 min

2 hrs to 6 hrs 20 min

6 hrs to end 30 min

* For Drawdown and Build-up Testing

‘Den51ty of the fluid column in wells is to be tested prlor
to pumping using a pressure transducers.

Please contract me if you have any questions.

Sincerely yours, :
GEO/RESOURCE CONSULTANTS, INC.

Michael J. King
Senior Hydrogeologist

MJK/bb

Geo/Resource Consultants, Inc
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CONSTANT RATE PUNP TEST DRAWDOWN DATA

Union Station Aquifer Test Location 1, Test 1 (PW-1B)

Discharge Rate = 341 GPM

Elapsed
Tine
(rin.)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00

Pumping
Well
PW-1B
Drawdown
(feet)
Logger

Channel 1

el e el el Sl o el e N N ol ol T Sy S S A U S U

1.24
2.89
3.60
4.07
4.51
4.91
5.20
5.55
5.89
6.58
7.36
7.97
8.40
8.66
8.98
10.42
11.52
12.21
12.73
13.05
13.25
13.40
13.66
13.69
13.77
13.81
13.81

Obse
Well

OW-1(5-1)

rve

Drawdown
(feet)
Logger

Channel 2

PO DN NDND NN R DD DN

0.20
0.59
0.91
1.20
1.40
1.59
1.76
1.91
2.05
2.34
2.63
2.87
3.04
3.19
3.32
3.88
4.30
4.56
4.77
4.88
4.97
5.04
5.17
5.18
5.20
5.23
5.21

Obse
Well
Oow-2

rve

Drawdown
(feet)
Logger
Channel 3

WWWWWWWWWWWWWWLWWLWWLWWWWWWWLOUWWWWW

0.00
0.01
0.04
0.09
0.12
0.16
0.20
0.26
0.30
0.39
0.49
0.58
0.65
0.73
0.81
1.14
1.39
1.59
1.73
1.83
1.92
1.98
2.12
2.17
2.22
2.26
2.28

Obse
Well
Ow-3

rve

Drawdown
(feet)
Logger
Channel 4

Ll e o R R N N N N N N N N N N N O N

0.00
0.00
0.00
0.01
0.01
0.03
0.04
0.06
0.07
0.10
0.13
0.17
0.20
0.24
0.29
0.46
0.62
0.76
0.90
0.99
l1.08
1.14
1.33
1.39
1.50
1.54
1.57

(

q-MSTE TEXTT
NOT EVALLATEC //



CONSTANT RATE PUMP TEST DRAWDOWN DATA

Union Station Location 1,

Test 2

(PW-1B)

Discharge Rate = 362.9 +/- 5.08 GPM

Elapsed
Time
(min.)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.50
0.60
0.70
0.80

0.90

1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
15.00
15.00
20.00
25.00
30.00
35.00
40.00

Pumping
Well
number?
Drawdown
(feet)
Loager

Channel 1

T L e e T el T S S e e S S e e S o S N SN SN SN S S Sy S S

4.42
3.62
4.77
5.14
5.46
5.83
6.33
6.79
7.37
8.20
8.72
9.18
9.70
10.11
10.57
13.00
14.04
14.65
15.13
15.42
15.69
15.88
16.12
16.38
16 .58
16.69
16.92
17.10
17.13
17.25
17.27
17.39
17.48
17.54
17.56
17.56
17.62
17.59
17.88
18.02
1§.25
18.40

Obse
Well

rve

number?
Drawdown

(fee

t)

Logger

Channel 2

[SESENESESESESESE SN SN SE SN SESESNSE SN SR SN SN SN SR SN SN SH SN SN S SN SN CN SN SN SI SN SN RSN SN SN VNS

0.02
0.43
0.94
1.28
1.51
1.68
1.86
2.03
2.24
2.58
2.83
3.03
3.25
3.42
3.61
4.46
4.91
5.20
5.40
5.55
5.63
5.72
5.81
5.95
6.02
6.08
6.13
6.19
6.18
6.19
6.22
6.30
6.32
6.35
6.37

- 6.37

6.38
6.35
6.45
6.51
6.57
6.61

Obse
Well

rve

number?
Drawdown
(feet)
Logger

Channel 3

WWWWwWwWwwWwwuwwuwiwwwwwwuLwWwWwLwLwWwLwWwLwWwWwLLwWwwwLwLwLwWwWwww

0.02
0.00
0.03
0.09
0.13
0.17
0.21
0.27
0.32
0.42
0.52
0.61
0.70
0.78
0.87
1.24
1.53
1.76
1.94
2.05
2.17
2.24
2.31
2.44
2.52
2.61
2.67
2.73
2.74
2.77
2.78
2.84
2.87
2.90
2.93
2.95
2.96
2.95
3.03
3.10
3.15
3.21

Obse
Well

rve

number?
Drawdown
(feet)
Logger

Channel 4

Y S A N N L Y Y~ S — g i A A A 3 S, S - ST - SN S i S S A N i R o S Y N T S~ Y = R

0.02
0.00
0.00
0.01
0.03
0.04
0.06
0.07
0.09
0.13
0.17
0.21
0.26
0.29
0.33
0.55
0.72
0.88
1.0z2
1.14
1.24
1.33
1.36
1.54
1.66
1.76
1.83
1.91
1.92
2.00
2.00
2.06
2.11
2.14
2.17
2.19
2.21
2.18
2.29
2.37
2.40
2.45

Sre*l
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CONSTANT RATE PUMP TEST DRAWDOWN DATA

Union Station Location 1, Test 2 (PW-1B)

Elarsed
Time
{min.)

45.00

50.00

55.00

60.00

65.00

70.00

75.00

80.00
100.00
120.00
140.00
160.00
180.00
200.00
220.00
240.00
260.00
280.00
300.00
320.00
340.00
360.00
380.00
400.00
420.00
440.00
460.00
480.00
500.00
520.00
540.00
560.00
580.00
600.00
620.00
640.00
660.00
660.00
700.00
720.00
740.00
760.00

Pumping
Well
number?

Drawdown

(feet)
Logger
Channel 1

D S I o I I S ST T S e e e e ol el ) )y Sy Sy Sy Sy W Sy Wy S iy Sy Sy S Wy Sy Sy Py W P g Wy AR Wy Wy WPy

18.
18.
18.
18.
18.
18.
18.
18.
19.
19.
19.
139.
139.
20.
20.
20.
20.
20.
20.
21.
21.
21.
21.
21.
2l.
2l.
21.
22.
22.
22,
22.
22.
22.
22,
22.
.64
.70
.76
22.
22.
22.
22.

22
22
22

48
52
63
72
77
87
87
98
10
39
50
67
87
02
19
33
51
60
94
03
18
29
31
46
72
78
95
01
16
18
24
33
41
56

82
91
93
99

QCbse
Well

rve

number?
Drawdown

(fee
Logg

Channel 2

MDD DD NN

t)
er

6.64
6.65
6.67
6.70
6.73
6.76
6.79
6.80
6.86
6.93
7.00
7.06
7.12
7.16
7.20
7.26
7.32
7.35
7.48
7.51
7.55
7.60
7.55
7.67
7.75
7.78
7.83
7.86
7.90
7.91
7.94
7.97
8.00
8.01
8.04
8.07
g.09
§.069
8.07
8.07
7.98
7.98

Obse
Well

rve

number?
Drawdown
(feet)
Logger

Channel 3

WWwwwLwuwwuwwwuwwuwwuwuwwwwwwwwwwwLwwwuwLwwwwwwwwwwww

3.23
3.25
3.28
3.30
3.33
3.36
3.39
3.42
3.49
3.56
3.64
3.71
3.78
3.82
3.85
3.91
3.94
3.97
4.04
4.08
4.13
4.19
4.16
4.26
4.33
4.36
4.40
4.43
4.48
4.51
4.53
4.57
4.60
4.63
4.66
4.69
4.72
4.75
4.77
4.81
4.82
4.85

Cbsc
Well

PAGE 2

rve

number?
Drawdown
(feet)
Logger

Channel 4

[ N O I I~ P e g . I T o o A o A T LI S U N o T i S S

2.50
2.50
2.52
2.55
2.58
2.61
2.64
2.66
2.73
2.78
2.87
2.93
3.00
3.03
3.07
3.13
3.19
3.23
3.29
3.33
3.39
3.44
3.41
3.51
3.56
3.61
3.65
3.68
3.73
3.74
3.77
3.79
3.82
3.85
3.88
3.91
3.94
3.97
3.99
4.01
4.04
4.07

Lre ¥l
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' CONSTANT RATE PUMP TEST DRAWDOWN DATA

Union Station Location 1, Test 2 (PW-1B)

Elapsed
Time
(min.)

780.00

800.00

820.00

840.00

860.00

880.00

900.00

920.00

940.00

960.00

980.00
1000.00
1020.00
1040.00
1060.00
1080.00
1100.00
1120.00
1140.00
1160.00
1180.00
1200.00
1220.00
1240.00
1260.00
1280.00
1300.00
1320.00
1340.00
1360.00
1380.00
1400.00
1420.00
1440.00
1460.00
1480.00
1500.00
1520.00
1540.00
1560.00
1580.00
1600.00

Pumping
Well
number?
Drawdown
(feet)
Logger

Channel 1

23.08
23.08
23.20
23.22
23.22
23.31
23.34
23.39
23.45
23.49
23.60
23.68
23.66
23.72
23.74
23.83
23.89
23.95
23.97
24.06
24.09
24.01
24.18
24.18
24.20
24.24
24.32
24.32
24.38
24.41
24 .47
24.43
24.47
24.49
24.49
24.49
24.58
24.58
24.58
24.64
24.87
24.90

S el ol o N N S e R Rl ol ol ol e e S Sy ey e S S S Sl S S SV ST ST

Observe
Well
number?
Drawdown
(feet)
Logger

Channel 2

8.01
8.01
8.04
8.07
8.09
8.12
8.13
8.14
8.17
8.18
8.21
8.23
8.24
8.27
8.29
8.30
8.33
8.35
8.36
8.36
8.35
8.24
8.36
8.36
8.36
8.38
8.39
8.39
8.42
8.42
8.44
8.44
8.44
8.46
8.46
§.47
8.49
8.50
8.52
8.53
8.59
8.61

NN

Observe
Well
number?
Drawdown
(feet)
Logger

Channel 3

4.89
4.89
4.94
4.95
4.98
5.00
5.03
5.04
5.07
5.08
5.11
5.14
5.15
5.18
5.20
5.21
5.24
5.26
5.29
5.31
5.31
5.11
5.23
5.33
5.35
5.38
5.41
5.43
5.44
5.46
5.47
5.47
5.47
5.49
5.49
5.50
5.50
5.52
5.55
5.56
5.59
5.61

WWLWWWwWwWwwwwuwwwwuwuwwwwwwwuwwwuwuwwunuwuwwuwuwuwuwuwwwww

T S R N N N T - i O S R S T Y S S S O S S N I - I W~ S S i

PAGE 3

Observe
Well
number?
Drawdown
(feet)
Logger
Channel

4.08
4.10
4.13
4.16
4.17
4.19
4.20
4.23
4.26
4.27
4.30
4.31
4.34
4.36
4.37
4.39
4.43
4.45
4.48
4.51
4.51
4.42
4.55
4.55
4.57
4.57
4.60
4.62
4.63
4.63
4.66
4.65
4.65
4.66
4.66
4.68
4.68
4.71
4.72
4.74
4.77
4.79

fsqrs}’l
Sraes 2
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A-4Z

CONSTANT RATE PUMP TEST DRAWDOWN DATA

Union Station Location 1, Test 2 (PW-1B)

Elapsed
Time
(min.)

1620.00
1640.00
1660.00
1680.00
1700.00
1720.00
1740.00
1760.00
1780.00
1800.00
1820.00
1840.00
1860.00
1880.00
1900.00
1920.00
1940.00
1960.00
1980.00
2000.00
2020.00
2040.00
2060.00
2080.00
2100.00
2120.00
2140.00
2160.00
2180.00
2200.00
2220.00
2240.00
2260.00
2280.00
2300.00
2320.00
2340.00
2360.00
2360.00
2400.00
2420.00
2440.00

Purpinag
Well
number?
Drawdown
(feet)
Logger

Channel 1

24.90
24.95
24.99
25.05
25.10
25.10
25.13
25.16
25.22
25.22
25.33
25.36
25.39
25.45
25.51
25.57
25.59
25.65
25.74
25.80
25.85
25.85
25.88
25.85
25.88
25.94
25.99
26.05
26.11
26 .11
26.14
26.20
26 .26
26.28
26.32
26.37
26 .37
26 .40
26.43
26 .51
26 .55
26.61

1 b = = = s 2 et e s e b e b e b e e e e e e B e b o b e e e

Observe
Well
number?
Drawdown
(feet)
Logger

Channel 2

8.64
8.65
8.66
8.68
8.69
8.70
8.72
8.73
8.75
8.76
8.81
8.81
8.82
8.85
8.88
8.90
8.90
8.92
8.94
8.96
8.98
8.99
9.01
8.99
9.02
9.04
9.05
9.07
9.08
9.08
9.10
9.11
9.13
5.14
9.16
9.17
9.17
9.18
9.20
9.21
9.21
9.24

SR ON N SISO IS SH SR SR SR SN SR SR SR SN SN SE VN SH VN SN SESESESE R SESE S SESESNESE SN SN SN SN SN VN SN SN N

Observe
Well
number?
Drawdown
(feet)
Logger

Channel 3

5.63
5.64
5.64
5.64
5.64
5.64
5.66
5.67
5.69
5.67
5.69
5.70
5.72
5.75
5.76
5.78
5.79
5.81
5.81
5.82
5.82
5.83
5.85
5.86
5.87
5.89
5.90
5.92
5.93
5.93
5.95
5.96
5.98
5.99
6.01
6.02
6.02
6.04
6.05
6.07
6.08
6.09

WLWWLWWWWWWWLWWWLWWWWWLWWLWwWwWwwwwwwbwwwuwwwuwwwwwwwwwouwww
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Chserve
Well
number?
Drawdown
(feet)
Logger

Channel 4

4.81
4.82
4.83
4.83
4.86
4.86
4.88
4.91
4.92
4.94
4.95
4.97
5.00
5.01
5.03
5.04
5.05
5.05
5.07
5.08
5.08
5.09
5.11
5.12
5.14
5.14
5.17
5.18
5.20
5.20
5.21
5.23
5.24
5.26
5.26
5.27
5.27
5.29
5.30
5.31
5.31
5.33

R N T S - N i St S i . - - Y T T - N - Y Y S A T R = i
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A-43

CONSTANT RATE PUMP TEST DRAWDOWN DATA

Union Station Location 1, Test 2 (PW-1B)

Elapsed
Time
(min.)

2460.00
2480.00
2500.00
2520.00
2540.00
2560.00
2580.00
2600.00
2620.00
2640.00
2660.00
2680.00
2700.00
2720.00
2740.00
2760.00
2780.00
2800.00
2820.00
2840.00
2860.00
2880.00
2900.00
2920.00
2940.00
2960.00
2980.00
2999.00

Purping
Well
number?
Drawdown
(feet)
Logger

Channel 1

26.63
26.66
26.69
26.72
26.78
26.78
26.80
26 .86
26.92
26.95
26.98
27 .03
27.03
27.03
27.03
27.07
27.13
27.15
27.21
27.30
27 .24
27.09
27.13
27.24
27.21
27.21
27 .24
27.21

S S Sl ol e T ol S S S e e S e e N L o

Observe
Well
number?
Drawdown
(feet)
Logger

Channel 2

[[SE S SESESESECESNESENE SR SR N SESESHE SR SE SR VR SHSESE VN SN CN SN S
(Vo]
.
w
S

Cbserve
Well
number?
Drawdown
(feet)
Logger

Channel 3

6.11
6.11
6.12
6.13
6.15
6.15
6.16
6.18
6.18
6.19
6.21
6.21
6.22
6.24
6.24
6.25
6.25
6.27
6.27
6.25
6.24
6.16
6.09
6.09
6.11
6.22
6.24
6.18

Vwuwuwwuwuwwwuwuwwwwwwuwwwwuwwwwwwuwww
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Chserve
Well
number?
Drawdown
(feet)
Logger

Channel 4

5.34
5.34
5.35
5.37
5.40
5.40
5.41
5.43
5.43
5.43
5.43
5.44
5.44
5.44
5.44
5.44
5.44
5.43
5.43
5.40
5.38
5.33
5.37
5.37
5.40
5.40
5.40
5.34
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1

A- Y

CONSTANT RATE PUIMP TEST DRAWDOWN DATA
Union Station Location 1, Test 2 (PW~1B) PAGE 6

Constant Rate Drawdown Test COf Well PW-1B

Pumping was at a rate of 367.6 declining to 357.45 GPM.

Observation Well OW-1 (5-1) & 15.4 ft. from PW
Observation Well OW-2 @ 61.6 ft. from PW
Observation Well OW-3 @ 119.5 ft. from PW

. Pump was turned on at 11:40 HRS. on 06/24/86.
Pump was turned off at 13:40 BRS. on 06/26/86.

Depth to Static Water:

Well PW-1B was 19.11 ft. @ 08:03 HRS. on 06/24/86.
Well OW-1(5-1) was 19.45 ft. @ 07:58 HRS. on 06/24/86.
Well OW-2 was 18.99 ft. @ 07:52 HRS. on 06/24/86.

Well OW-3 was 18.50 ft. @ 07:45 HRS. on 06/24/86.

Depth of Well:

Well PW-1B is 85.5 ft.
Well OW-1(5-1) is 77.5 ft.
Well OW-2 is 78.7 ft.

Well OW-3 is 82.5 ft.

Saturated Thickness of Aquifer in Well:
Well PW-1B is 66.4 ft.

Well OW-1(5-1) is 58.1 ft.

Well OW-2 is 58.7 ft.

Well OW-3 is 64.0 ft.

SITE * 1
e 2
Uneogeecteo  Dam

(o oF (-



A -BO

Unconfined Aquifer Reduced Drawdown Data

Well: OW-1 (5-1)
Distance (r):
Discharce Rate:

Elapsed Jacobs'

Time Corrected

{mins.) Drawdown

sl
(feet)
0.00 0.0173
0.05 0.4316
0.10 0.9282
0.15 1.2682
0.20 1.4937
0.25 1.6510
0.30 1.8302
6.35 1.9977
0.40 2.1924
6.50 2.5246
G.60 2.7614
0.70 2.9534
0.80 3.1556
0.90 3.3189
1.00 3.4980
1.50 4.2881
2.00 4.7024
2.50 4.9660
3.00 5.1498
3.50 5.2806
4.00 5.3589
4.50 5.4371
5.00 5.5151
6.00 5.6449
7.00 5.7071
8.00 5.7588
5.00 5.8105
10.00 5.8622
11.00 5.8518
12.00 5.8622
13.00 5.8880
14.00 5.9550
15.00 5.9807
16.00 6.0064
17.00 6.0167
18.00 6.0167
19.00 6.0322
20.00 6.0064
25.00 6.09386
30.00 6.1451
35.00 6.1964
40.00 6.2374
45.00 6.2629
50.00 6.2732

15.4
362.9 + 5.08

feet

1/t

0.600E+05
0.200E+02
0.100E+02
0.667E+01
0.500E+01
0.400E+01
0.333E+01
0.286E+01
0.250E+01
0.200E+01
0.167E+01
0.143E+01
0.125E+01
0.111E+01
0.100E+01
0.667E+00
0.500E+00
0.400E+CO
0.333E+00
0.286E+00
0.250E+00
0.222E+C0
0.200E+0Q0
0.167E+00
0.143E+00
0.125E+00
0.111E+00
0.100E+00
0.909E-01
0.833E-01
0.769E-01
0.714E-01
0.667E-01
0.625E-01
0.588E-01
0.556E-01
0.526E-01
0.500E-01
0.400E-01
0.333E-01
0.286E-01
0.250E-C1
0.222E-01
0.200E-G1

Thickness
GPM

r2/t

0.142E+08
0.474E+04
0.237E+04
0.158E+04
0.119E+04
0.949E+C3
0.790E+03
0.678E+03
0.593E+03
0.474E+03
0.395E+03
0.339E+03
0.296E+03
0.264E+03
0.237E+03
0.158E+03
0.119E+03
0.949E+02
0.791E+02
0.678E+02
0.593E+02
0.527E+02
0.474E+02
0.395E+02
0.339E+02
0.296E+02
0.264E+02
0.237E+02
0.216E+02
0.198E+02
0.182E+02
0.16SE+02
0.158E+02
0.148E+02
0.140E+0C2
0.132E+02
0.125E+02
0.119E+0C2
0.949E+01
0.791E+C1l
0.678E+0C1
0.593E+Cl
0.527E+0C1
0.474E+01

(b):

58.1 feet

Sire )
Srase T
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Unconfined Aquifer Reduced Drawdown Data

Well: OwW-1

Elapsed
Time
(mins.)

55.00

60.00

65.00

70.00

75.00

§0.00
100.00
120.00
140.00
160.00
180.00
200.00
220.00
240.00
260.00
280.00
300.00
320.00
340.00
360.00
380.00
400.00
420.00
440.00
460.00
480.00
500.00
520.00
540.00
566.00
580.00
600.00
620.00
640.00
660.00
680.00
700.00
720.00
740.00
760.00
780.00
800.00
820.00
840.00

(5-1)

Jacobs'
Corrected
Drawdown
Sl
(feet)

6.2885
6.3141
6.3396
6.3652
6.3907
6.4009
6.4518
6.5180
6.5790
6.6298
6.6805
6.7211
6.7565
6.8071
6.8576
6.8828
6.9987
7.0239
7.0591
7.0992
7.0591
7.1595
7.2346
7.2596
7.2996
7.3246
7.3596
7.3745
7.3995
7.4244
7.4493
7.4593
7.4842
7.5090
7.5240
7.5240
7.5090
7.5090
7.4344
7.4344
7.4593
7.4593
7.4842
7.5090

1/t

0.182E-01
0.167E-01
0.154E-01
0.143E-01
0.133E-01
0.125E-01
0.100E-01
0.833E-02
0.714E-02
0.625E-02
0.556E-02
0.500E-02
0.455E-02
0.417E-G2
0.385E-02
0.357E-02
0.333E-~02
0.313E-02
0.294E-02
0.278E-02
0.263E-02
0.250E-02
0.238E-02
0.227E-02
0.217E-02
0.208E-02
0.200E-02
0.192E-02
0.185E-02
0.179E-02
0.172E-02
0.167E-02
0.161E-02
0.156E-02
0.152E-02
0.147E-02
0.143E-02
0.139E-02
0.135E-02
0.132E-02
0.128E-02
0.125E-02
0.122E-G2
0.119E-02

PAGE 2

r2/t

0.431E+01
0.395g+01
0.365E+01
0.339E+01
0.316E+01
0.296E+01
0.237E+01
0.198E+01
0.169E+01
0.148E+01
0.132E+01
0.119E+01
0.108E+01
0.988E+00
0.912E+CGO
0.847E+00
0.791E+00
0.741E+CGO
0.698E+CO0
0.659E+00
0.624E+00
0.593E+00
0.565E+00
0.539E+00
0.516E+00
0.494E+00
0.474E+00
0.456E+00
0.439E+00
0.423E+00
0.409E+00
0.395E+00
0.383E+00
0.371E+CO
0.359E+00
0.349E+00
0.339E+00
0.329E+00
0.320E+00C
0.312E+00
0.304E+00
0.296E+00
0.289E+00
0.282E+0QQ

Sme#l
Smee 2
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Unconfined Aquifer Reduced Drawdown Data

Well: OW-1

Elapsed
Time
{mins.)

860.00

880.00

900.00

920.00

940.00

960.00

980.00
1000.00
1020.00
1040.00
1060.00
1080.00
1100.00
1120.00
1140.00
1160.00
1180.00
1200.00
1220.00
1240.00
1260.00
1280.00
1300.00
1320.00
1340.00
1360.00
1380.00
1400.00
1420.00
1440.00
1460.00
1480.00
1500.00
1520.00
1540.00
1560.00
1580.00
1600.00
1620.00
1640.00
1660.00
1680.00
1700.00
1720.00

(5-1)

Jacobs'
Corrected
Drawdown
s!
(feet)

7.5240
7.5488
7.5588
7.5737
7.5985
7.6084
7.6332
7.6481
7.6580
7.6828
7.6976
7.7075
7.7323
7.7471
7.7570
7.7570
7.7471
7.6580
7.7570
7.7570
7.7570
7.7719
7.7817
7.7817
7.8065
7.8065
7.8311
7.8311
7.8311
7.8458
7.8459
7.8558
7.8706
7.8805
7.8953
7.9051
7.9544
7.9691
7.9937
8.0036
8.0183
8.0281
8.0429
8.0527

1/¢

0.116E-02
0.114E-02
0.111E-02
0.109E-02
0.106E-02
0.104E-02
0.102E-02
0.100E-02
0.980E-03
0.962E-03
0.943E-03
0.926E-03
0.909E-03
0.893E-03
0.877E-03
0.862E-03
0.847E-03
0.833E-03
0.820E-03
0.806E-03
0.794E-03
0.781E-03
0.769E-03
0.758E-03
0.746E-03
0.735E-03
0.725E-03
0.714E-03
0.704E-03
0.694E-03
0.685E-03
0.676E-03
0.667E-03
G.658E-03
0.649E-03
0.641E-03
0.633E-03
C.625E~-03
0.617E-G3
G.610E-03
0.602E-03
0.595E-03
0.588E-03
0.581E-03

PAGE 3

r2/t

0.276E+00
0.269E+00
0.264E+00
0.258E+00
0.252E+00
0.247E+00
0.242E+00
0.237E+00
0.233E+00
0.228E+00
0.224E+00
0.220E+00
0.216E+CO
0.212E+00
0.208E+00
0.204E+00
0.201E+00
0.198E+00
0.194E+0Q0
0.191E+0Q0
0.188E+00
0.185E+0Q0
0.182E+C0O
0.180E+00
0.177E+00
0.174E+0Q0
0.172E+00
0.169E+CO0
0.167E+00
0.165E+00
0.162E+00
0.160E+00
0.158E+00
0.156E+00
0.154E+00
0.152E+00
0.150E+00
0.148E+00
0.146E+CO
0.145E+00
0.143E+00
0.141E+CO
0.140E+00
0.138E+0C0

Smel
STRoE 2
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A-52

Unconfined Aquifer Reduced Drawdown Data
Well: OW-1 (5-1)

Elapsed
Time
(mins.)

1740.00
1760.00
1780.00
1800.00
1820.00
1840.00
1860.00
1880.00
1900.00
1920.00
1940.00
1960.00
1980.00
2000.00
2020.00
2040.00
2060.00
2080.00
2100.00
2120.00
2140.00
2160.00
2180.00
2200.00
2220.00
2240.00
2260.00
2280.00
2300.00
2320.00
2340.00
2360.00
2380.00
2400.00
2420.00
2440.00
2460.00
2480.00
2500.00
2520.00
2540.00
2560.00
2580.00
2600.00

Jacobs'
Corrected
Drawdown
sl
(feet)

8.0674
8.0773
8.0920
8.1018
8.1410
8.1410
8.1508
8.1753
8.1998
8.2145
8.2145
8.2389
8.2487
8.2731
8.2878
8.2975
8.3122
8.2975
8.3219
8.3366
8.3463
8.3610
8.3707
8.3707
8.3853
8.3951
8.4097
8.4194
8.4340
8.4437
8.4437
8.4583
8.4681
8.4826
8.4826
8.5069
8.5069
8.5065
8.5166
8.5312
8.5409
8.5409
8.5652
8.5652

1/t

0.575E-03
0.568E-03
0.562E-03
0.556E-03
0.549E-03
0.543E-03
0.538E-03
0.532E-03
0.526E-03
0.521E-03
0.515E-03
0.510E~-03
0.505E~03
0.500E-03
0.495E-03
0.490E-03
0.485E-~03
0.481E-03
0.476E-03
0.472E-03
0.467E-03
0.463E-03
0.459E-Q3
0.455E~03
0.450E-03
0.446E-03
0.442E-03
0.439E-03
0.435E-03
0.431E-03
0.427E-03
0.424E-03
0.42CE-03
0.417E-03
0.413E-0C3
0.410E-03
0.407E-GC3
0.4C3E-03
0.400E-C3
0.397E-03
0.394E-Q2
0.391E-Q2
0.388E-02
0.385E-03

PAGE 4

rz/t

0.136E+00
0.135E+00
0.133E+00
0.132E+00
0.130E+00
0.129E+00
0.128E+00
0.126E+00
0.125E+00
0.124E+00
0.122E+00
0.121E+00
0.120E+00
0.119E+00
0.117E+00
0.116E+00
0.115E+00
0.114E+00
0.113E+00
0.112E+00
0.111E+00
0.110E+00
0.109E+00
0.108E+00
0.107E+00
0.106E+00
0.105E+00
0.104E+00
0.103E+00
0.102E+00
0.101E+00
0.100E+CO
0.996E-01
0.988E-01
0.980E-01
0.972E-01
0.964E-01
0.956E-01
0.949E-01
0.941E-01
0.934E-01
0.926E-01
0.919E-C1
0.912E-01

finz*?j-
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A~

Unconfined Agquifer Reduced Drawdown Data

Well: OwW-1

Elapsed
Time
(mins.)

2620.00
2640.00
2660.00
2680.00
2700.00
2720.00
2740.00
2760.00
2780.00
2800.00
2820.00
2840.00
2860.00
2880.00
2900.00
2920.00
2940.00
2960.00
2980.00
2999.00

(5-1)

Jacobs'
Corrected
Drawdown
sl
(feet)

8.5652
8.5894
8.5797
8.5894
8.5894
8.5894
8.6040
8.6040
8.6137
8.6282
8.6282
8.6137
8.6040
8.5409
8.5797
8.5894
8.5894
8.6137
8.6137
8.5652

1/t

0.382E-03
0.378E-03
0.376E-03
0.373E-03
0.370E-03
0.368E-03
0.365E-03
0.362E-03
0.360E-03
0.357E-03
0.355E-03
0.352E-03
0.350E-03
0.347E-03
0.345E-03
0.342E-03
0.340E-03
0.338E-03
0.336E-03
0.333E-03

PAGE 5

r2/t

0.905E-C1
0.898E-01
0.892E-01
0.885E-01
0.878E-01
0.872E-01
0.866E-01
0.859E-01
0.853E-01
0.847E-01
0.841E-01
0.835E-01
0.829E~01
0.823E-01
0.818E-01
0.812E-01
0.807E-01
0.801E-01
0.796E-01
0.791E-01

enTE#)
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HLO-l  DATA
5 oF S



A-ST

Unconfined Aquifer Reduced Drawdown Data

Well: OW-2Z
Distance (r): 61.6 feet Thickness
Discharge Rate: 362.9 + 5.08 GPK
Elapsed Jacobs'
Time Corrected 1/t r2/t
(mins.) Drawdown
sl
(feet)
0.00 0.0173 0.600E+05S 0.228E+0C9
0.05 0.0000 0.200E+02 0.759E+05
0.10 0.0289 0.100E+02 0.379E+05
0.15 0.0866 0.667E+01 0.253E+05
0.20 0.1269 0.500E+01 0.190E+05
0.25 0.1730 0.400E+01 0.152E+05
0.30 0.2133 0.333E+01 0.126E+05
0.35 0.2709 0.286E+01 0.108E+05
0.40 0.3169 0.250E+01 0.949E+04
0.50 0.4144 0.200E+01 - 0.759E+04
0.60 0.5176 0.167E+01 0.632E+04
0.70 0.6034 0.143E+01 0.542E+04
0.80 0.7005 0.125E+01 0.474E+04
0.90 0.7747 0.111E+01 0.422E+04
1.00 0.8601 0.100E+01 0.379E+C4
1.50 1.2290 0.667E+0G0 0.253E+04
2.00 1.5111 0.500E+0Q0 0.190E+04
2.50 1.7358 0.400E+00 0.152E+04
3.00 1.9037 0.333E+00 0.126E+C4
3.50 2.0154 0.286E+C0 0.108E+04
4.00 2.1268 0.250E+00 0.949E+03
4.50 2.1936 0.222E+00 0.843E+03
5.00 2.2658 0.200E+0Q0 0.759E+03
6.00 2.3878 0.167E+00 0.632E+03
7.00 2.4709 0.143E+00 0.542E+03
8.00 2.5538 0.125E+00 0.474E+03
5.00 2.6090 0.111E+00 0.422E+03
10.00 2.6641 0.100E+00 0.378E+03
11.00 2.6807 0.909E-01 0.345E+03
12.00 2.7082 0.833E-01 0.316E+03
13.00 2.7192 0.769E-01 0.292E+C3
14.00 2.7743 0.714E-01 0.271E+03
15.00 2.8018 0.667E-01 0.253E+C3
16.00 2.8293 0.625E~-01 0.237E+03
17.00 2.8567 0.588E-01 0.223E+03
18.00 2.8732 0.556E-01 "~ 0.211E+03
19.00 2.8842 0.526E-01 0.200E+C3
20.00 2.8732 0.500E-01 0.190E+03
25.00 2.9555 0.400E-01 0.152E+C3
30.00 3.0213 0.333E-01 0.126E+03
35.00 3.0651 0.286E-01 0.108E+0C3
40.00 3.1197 0.250E-01 0.949E+02
45.00 3.1471 0.222E-01 0.843E+02
50.00 3.1580 0.200E-01 0.759E+02

(b):

59.7 feet

Se W
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Unconfined Aguifer Reduced Drawdown Data

Well: OW-2

Elapsed
Time
(mins.)

55.00
60.00
65.00
70.00
75.00
80.00
100.00
120.00
140.00
160.00
1&0.00
200.00
220.00
240.00
260.00
280.00
300.00
320.00
340.00
360.00
380.00
400.00
420.00
.440.00
460.00
480.00
500.00
520.00
540.00
560.00
580.00
600.00
620.00
640.00
660.00
680.00
700.00
720.00
740.00
760.00
780.00
800.00
§20.00
840.00

Jacobs'
Corrected
Drawdown
SI
(feet)

3.1853
3.2126
3.2399
3.2671
3.2944
3.3216
3.3924
3.4576
3.5281
3.5932
3.6636
3.7014
3.7284
3.7824
3.8094
3.8364
3.9065
3.9441
3.9872
4.0409
4.0140
4.1053
4.1750
4.2018
4.2392
4.2660
4.3088
4.3355
4.3622
4.3995
4.4262
4.4528
4.479%4
4.5061
4.5327
4.5593
4.5752
4.6124
4.6283
4.6549
4.6920
4.6920
4.7344
4.7450

1/t

0.182E~01
0.167E-01
0.154E-01
0.143E-01
0.133E-01
0.125E-01
0.100E-01
0.833E-02
0.714E-02
0.625E-02
0.556E~-02
0.500E-02
0.455E-02
0.417E-02
0.385E~-02
0.357E-02
0.333E-02
0.313E-02
0.294E-02
0.278E-02
0.263E-02
0.250E-02
0.238E-02
0.227E-02
0.217E-02
0.208E-02
0.200E-02
0.192E-02
0.185E-02
0.179E-02
0.172E-02
0.167E-02
0.161E-02
0.156E-02
0.152E-02
0.147E-02
0.143E-02
0.139E-02
0.135E-02
0.132E-02
0.128E-02
0.125E-02
0.122E-02
0.119E-02

PAGE 2

r2/t

0.690E+02
0.632E+02
0.584E+02
0.542E+02
0.506E+02
0.474E+02
0.37%E+02
0.316E+02
0.271E+02
0.237E+02
0.211E+02
0.190E+02
0.172E+02
0.158E+02
0.146E+02
0.136E+02
0.126E+02
0.119E+02
0.112E+02
0.105E+02
0.999E+01
0.949E+01
0.903E+01
0.862E+01
0.825E+01
0.791E+01
0.759E+01
0.730E+01
0.703E+01
0.678E+01
0.654E+01
0.632E+01
0.612E+01
0.593E+C1
0.575E+C1
0.558E+01
0.542E+01
0.527E+C1
0.513E+01
0.499E+C1l
0.486E+01
0.474E+01
0.463E+01
0.452E+C1

fnTE’*]
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Unconfined Agquifer keduced Drawdown Data

Well: OW-2

Elapsed
Time
{mins.)

860.00
880.00
900.00
920.00
940.00
960.00
980.00

1000.00

1020.00

1040.00

1060.00

1080.00

1100.00

1120.00

1140.00

1160.00

1180.00

1200.00

1220.00

1240.00

1260.00

1280.00

1300.00

1320.00

1340.00

1360.00

1380.00

1400.00

1420.00

1440.00

1460.00

1480.00

1500.00

1520.00

1540.00

1560.00

1580.00

1600.00

1620.00

1640.00

1660.00

1680.00

1700.00

1720.00

Jacobs'
Corrected
Drawdown
sl
(feet)

4.7715
4.7874
4.8138
4.8244
4.8508
4.8667
4.8931
4.9195
4.9301
4.9565
4.9723
4.9828
5.0092
5.0250
5.0513
5.0776
5.0776
4.8931
4.9986
5.0882
5.1145
5.1407
5.1670
5.1828
5.1933
5.2090
5.2195
5.2195
5.21895
5.2352
5.2352
5.2457
5.2457
5.2615
5.2877
5.2981
.3243
.3505
.3662
.3767
.3767
.3767
.3767
.3767

vuouuvuvuruuw

1/¢

0.116E-02
0.114E-02
0.111E-02
0.109E-02
0.106E-02
0.104E-02
0.102E-02
0.100E-02
0.980E-03
0.962E-03
0.943E-03
0.926E-03
0.909E-03
0.893E-03
0.877E-03
0.862E-03
0.847E-03
0.833E-03
0.820E-03

0.806E-03

0.794E-03
0.781E-03
0.769E-03
0.758E-03
0.746E-03
0.735E-03
0.725E-03
0.714E-03
0.704E-03
0.694E-03
0.685E-03
0.676E-03
0.667E-03
0.658E-03
0.649E-03
.641E-03
.633E-03
.625E-03
.617E-03
.610E-03
.602E-03
.595E-03
.588E-03
.581E-03

COOCOOO0O0OO0O

PAGE 3

r2/t

0.441E+01
0.431E+01
0.422E+01
0.412E+01
0.404E+01
0.395E+01
0.387E+01
0.379E+01
0.372E+01
0.365E+01
0.358E+01
0.351E+01
0.345E+01
0.339E+01
0.333E+01
0.327E+01
0.322E+01
0.316E+01
0.311E+01
0.306E+01
0.301E+01
0.296E+01
0.292E+01
0.287E+01
0.283E+01
0.279E+01
0.275E+01
0.271E+01
0.267E+01
0.264E+01
0.260E+01
0.256E+C1
0.253E+C1
0.250E+C1
0.246E+C1
0.243E+C1
0.240E+01
0.237E+01
0.234E+01
0.231E+01
0.229E+C1
0.226E+01
0.223E+01
0.221E+C1l

E;rﬁZ’*l._
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Unconfined Aquifer Reduced Drawdown Data

well: OW-2 PAGE 4

Elapsed Jacobs'

Time Corrected 1/t r2/t

(mins.) Drawdown

sl
(feet)
1740.00 5.3924 0.575E-03 0.218E+01
1760.00 5.4028 0.568E-03 0.216E+01
1780.00 5.4185 0.562E-03 0.213E+01
1800.00 5.4028 0.556E-03 0.211E+01
1820.00 5.4185 0.549E-03 0.208E+0C1
1840.00 5.4289 0.543E-03 0.206E+01
1860.00 5.4446 0.538E-03 0.204E+01
1880.00 5.47C7 0.532E-03 0.202E+01
1900.00 5.4812 0.526E-03 0.200E+01
1920.00 5.4968 0.521E-03 0.198E+01
1940.00 5.5072 0.515E-03 0.196E+01
1960.00 5.5229 0.510E-03 0.194E+01
1980.00 5.5229 0.505E-03 0.192E+C1
2000.00 5.5333 0.500E-02 0.190E+C1
2020.00 5.5333 0.495E-03 0.188E+01
2040.00 5.5490 0.490E-03 0.186E+01
2060.00 5.5594 0.485E-03 0.184E+01
2080.00 5.5750 0.481E-03 0.182E+01
2100.00 5.5854 0.476E-03 0.181E+01
.2120.00 5.6010 0.472E-03 0.179E+01
2140.00 5.6115 0.467E-03 0.177e+01
2160.00 5.6271 0.463E-03 0.176E+01
2180.00 5.6375 0.459E-03 0.174E+01
2200.00 5.6375 0.455E-03 0.172E+01
2220.00 5.6531 0.450E-03 0.171E+01
2240.00 5.6635 0.446E-03 0.169E+01
2260.00 5.6791 0.442E-03 0.168E+01
2280.00 5.6895 0.439E-03 0.166E+01
2300.00 5.7051 0.435E-03 0.165g+C1
2320.00 5.7154 0.431E-03 0.164E+01
2340.00 5.7154 0.427E-03 0.162E+01
2360.00 5.7310 0.424E-03 0.161E+01
2360.00 5.7414 0.420E-03 0.159E+01
2400.00 5.7570 0.417E-03 0.158E+01
2420.00 5.7674 0.413E-03 0.157E+01
2440.00 5.7829 0.410E-03 0.156E+01
2460.00 5.7933 0.407E-03 0.154E+01
2480.00 5.7933 0.403E-03 0.153E+01
2500.00 5.8088 0.400E-03 0.152E+01
2520.00 5.8192 0.397E-0G3 0.151E+01
2540.00 5.8348 0.394E-G3 0.149E+C1
2560.00 5.8348 0.391E-G3 0.148E+0C1
2580.00 5.8451 (0.388E-03 6.147E+01
2600.00 5.8607 0.385E-03 0.146E+01
Sre l
STALE 2
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bl

Unconfined Aquifer Reduced Drawdown Data

Well: OW-2

Elapsed
Time
(mins.)

2620.00
2640.00
2660.00
2680.00
2700.00
2720.00
2740.00
2760.00
2780.00
2800.00
2820.00
2840.00
2860.00
2880.00
2900.00
2920.00
2940.00
2960.00
2980.00
2995.00

Jacobs'
Corrected
Drawdown
sl
(feet)

5.8607
5.8710
5.8865
5.8865
5.8969
5.9124
5.9124
5.9228
5.9228
5.9383
5.9383
5.9228
5.9124
5.8451
5.7829
5.7829
5.7933
5.8969
5.9124
5.8607

1/¢

0.382E-03
0.379E-03
0.376E-03
0.373E-03
0.370E-03
0.368E-03
0.365E-03
0.362E-03
0.360E-03
0.357E-03
0.355E-03
0.352E-03
0.350E-03
0.347E-03
0.345E-03
0.342E-03
0.340E-03
0.338E-03
0.336E-03
0.333E-03

PAGE 5

rz/t

0.145E+01
0.144E+01
0.143E+01
0.142E+01
0.141E+01
0.140E+01
0.138E+01
0.137E+01
0.136E+01
.136E+01
.135E+01
.134E+01
.133E+0Q1
.132E+01
.131E+01
.130E+01
.129E+01
.128E+01
0.127E+01
0.127E+C1

[eNeoNooNoNoNoNoNo]
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Unconfined Aquifer Feduced Drawdown Data

Well: -PW—IB OW-3
!ﬂ'g (oq,o
Cistance (r): =9 feet  Thickness (b): €6=4 feet
Discharge Rate: 362.9 + 5.08 GPM
Elapsed Jacobs'
- Time Corrected 1/t r2/t
{mins.) Drawdown
sl
(feet)
0.00 0.0173 0.600E+05 0.857E+09
0.05 0.0000 0.200E+02 0.286E+06
0.10 0.0000 0.100E+02 0.143E+06
0.15 0.0116 0.667E+01 0.952E+05
0.20 0.0289 0.500E+01 0.714E+05
0.25 0.0404 0.400E+01 0.571E+05
0.30 0.0577 0.333E+01 0.476E+05
0.35 0.0693 0.286E+01 0.408E+05
0.40 0.0866 0.250E+01 0.357E+05
0.50 0.1270 0.200E+01 0.286E+05
0.60 0.1731 0.167E+01 0.238E+05
0.70 0.2134 0.143E+01 0.204E+05
0.80 0.2594 0.125E+C1 0.178E+05
0.90 0.2882 0.111E+01 0.159E+05
1.00 0.3284 0.100E+01 U.143E+05
1.50 0.5464 0.667E+00 0.952E+04
2.00 0.7180 0.500E+00 0.714E+04
2.50 0.8720 0.400E+00 0.571E+04
3.00 1.0142 0.333E+00 0.476E+04
3.50 1.1278 0.286E+00 0.408E+04
4.00 1.2298 0.250E+00 0.357E+04
4.50 1.3147 0.222E+00 0.317E+04
5.00 1.3430 0.200E+CO 0.286E+04
6.00 1.5237 0.167E+00 0.238E+04
7.00 1.6363 0.143E+00 0.204E+04
8.00 1.7375 0.125E+00 0.179E+04
9.00 1.8049 0.111E+00 0.15%E+04
10.00 1.8778 0.100E+00 0.143E+04
11.00 1.8890 0.909E~01 0.130E+04
12.00 1.9730 0.833E-01 0.119E+04
13.00 1.9730 0.769E-01 0.110E+C4
14.00 2.0289 0.714E-01 0.102E+04
15.00 2.0736 0.667E-01 0.952E+03
16.00 2.1015 0.625E-01 0.893E+03
17.00 2.1294 0.588E-01 0.840E+03
18.00 2.1573 0.556E-01 0.793E+03
19.00 2.1685 0.526E-01 0.752E+03
20.00 2.1406 0.500E-01 0.714E+03
25.00 2.2521 0.400E-01 0.571E+03
30.00 2.3244 0.333E-01 0.476E+023
35.00 2.3523 0.286E-01 0.408E+03
40.00 2.4078 0.250E-01 U.357E+03
45.00 2.4467 0.222E-01 0.317E+03
50.00 2.4467 0.200E-01 0.286E+03
Sme# |
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A-bi

Unconfined Aquifer EReduced Drawdown Data

Well: OW-3

Elapsed
Time
(mins.)

55.00°

60.00

65.00

70.00

75.00

80.00
100.00
120.00
140.00
160.00
180.00
200.00
220.00
240.00
260.00
280.00
300.00
320.00
340.00
360.00
380.00
400.00
420.00
440.00
460.00
480.00
500.00
520.00
540.00
560.00
580.00
600.00
620.00
640.00
660.00
680.00
700.00
720.00
740.00
760.00
780.00
800.00
820.00
840.00

Jacobs'
Corrected
Drawdown
sl
(feet)

2.4744
2.5022
2.5299
2.5576
2.5853
2.6019
2.6683
2.7236
2.8064
2.8616
2.9332
2.9607
2.9992
3.0542
3.1091
3.1530
3.2078
3.2461
3.3008
3.3446
3.3173
3.4101
3.4647
3.5083
3.5465
3.5737
3.6172
3.6281
3.6553
3.6825
3.7096
3.7368
3.7635
3.7911
3.8182
3.8453
3.8615
3.8886
3.9157
.9427
.9535
.9697
.9968
.0238

s W wwWww

1/¢

0.182E-01
0.167E-01
0.154E-01
0.143E-01
0.133E-01
0.125E-01
0.100E-01
0.833E-02
0.714E-02
0.625E-02
0.556E-02
0.500E-02
0.455E~02
0.417E-02
0.385E-02
0.357E-02
0.333E-02
0.313E-02
0.294E-02
0.278E-02
0.263E-02
0.250E-02
0.238E-02
0.227E-02
0.217E-02
0.208E-02
0.200E-02
0.192E-02
0.185E-02
0.179E-02
0.172E-02
0.167E-02
0.161E-02
0.156E~02
0.152E-02
0.147E-02
0.143E-02
0.139E-02
0.135E-02
0.132E-02
0.128E-G2
0.125E-02
0.122E-02
0.119E-02

PAGE 2

r2/t

0.260E+03
0.238E+03
0.220E+03
0.204E+03
0.130E+03
0.179E+03
0.143E+03
0.119E+03
0.102E+03
0.893E+02
0.793E+02
0.714E+02
0.649E+02
0.595E+02
0.549E+02
0.510E+C2
0.476E+C2
0.446E+02
0.420E+02
0.397E+02
0.376E+02
0.357E+02
0.340E+02
0.325E+02
0.310E+02
0.298E+0C2
0.286E+02
0.275E+02
0.264E+02
0.255E+02
0.246E+02
0.238E+C2
0.230E+C2
0.223E+02
0.216E+02
0.210E+02
0.204E+C2
0.158E+0C2
0.193E+C2
0.188E+02
0.183E+0Q2
0.179E+02
0.174E+Q2
0.170E+02

éhTE *W
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A-bZ

Unconfined Aquifer Reduced Drawdown Data

Well: OW-3

Elapsed
Time
(nins.)

£60.00

880.00

$00.00

920.00

940.00

960.00

$80.00
1000.00
1020.00
1040.00
1060.00
1080.00
1100.00
1120.00
1140.00
1160.00
1180.00
1200.00
1220.00
1240.00
1260.00
1280.00
1300.00
1320.00
1340.00
1360.00
1380.00
1400.00
1420.00
1440.00
1460.00
1480.00
1500.00
1520.00
1540.00
1560.00
1580.00
1600.00
1620.00
1640.00
1660.00
1680.00
1700.00
1720.00

Jacobs'
Corrected
Drawdown
sl
(feet)

4.0346
4.0508
4.0616
4.0885
4.1155
4.1317
4.1586
4.1694
4.1963
4.2125
4.2233
4.2394
4.2770
4.2932
4.3200
4.3469
4.3469
4.2663
4.3845
4.3845
4.4113
4.4113
4.4381
4.4542
4.4649
4.4649
4.4917
4.4810
4.4810
4.4917
4.4917
4.5077
4.5077
4.5345
4.5452
4.5613
4.5880
4.6147
4.6254
.6414
.6521
.6521
.6788
.6788

b B

1/t

0.116E-02
0.114E-02
0.111E~-02
0.109E-02
0.106E-02
0.104E-02
0.102E-02
0.100E-02
0.980E-03
0.962E~-03
0.943E-03
0.926E-03
0.9039E-03
0.893E-03
0.877E-03
0.862E-03
0.847E-03
0.833E-03
0.820E-03
0.806E-03
0.794E-03
0.781E-03
0.769E-03
0.758E-03
0.746E-03
0.735E-03
0.725E-03
0.714E-03
0.704E-03
0.694E-03
0.685E-03
0.676E-03
0.667E-03
0.658E-03
0.649E-023
0.641E-GC3
.633E~-03
.625E-03
.617E-03
.610E-03
.602E-03
.595E-03
.588E-03
.581E-02

OOCOO0OOOLO

PAGE 3

r2/t

0.166E+02
0.162E+02
0.159E+02
0.155E+02
0.152E+02
0.149E+02
0.146E+02
0.143E+02
0.140E+02
0.137E+02
0.135E+02
0.132E+02
0.130E+02
0.128E+02
0.125E+02
0.123E+02
0.121E+02
0.119E+02
U.117E+02
0.115E+02
0.113E+02
0.112E+02
0.110E+02
0.108E+02
0.107E+02
0.105E+02
0.103E+C2
0.102E+02
0.101E+02
0.992E+Q1
0.978E+01
0.965E+01
0.952E+01
0.939E+0C1
0.927E+01
0.915E+C1
0.904E+01
0.893E+01
0.881lE+(C1l
0.871E+C1
0.6860E+01
0.850E+C1
0.840E+C1
0.830E+C1

§5ﬂ15*h\
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Unconfined Aquifer Reduced Drawdown Data

Well: OW-3

Elapsed
Time
{mins.)

1740.00
1760.00
1780.00
1800.00
1820.00
1840.00
1860.00
1880.00
1900.00
1520.00
1540.00
1960.00
1980.00
2000.00
2020.00
2040.00
2060.00
2080.00
2100.00
2120.00
2140.00
2160.00
2180.00
2200.00
2220.00
2240.00
2260.00
2280.00
2300.00
2320.00
2340.00
2360.00
2380.00
2400.00
2420.00
2440.00
2460.00
2480.00
2500.00
2520.00
2540.00
2560.00
2580.00
2600.00

Jacobs!
Corrected
Drawdown
S ]
(feet)

4.6948
4.7215
4.7321
4.7481
4.7588
4.7748
4.8014
4.8121
4.8280

4.8387 -

4.8546
4.8546
4.8653
4.8812
4.8812
4.8919
4.9078
4.9185
4.9344
4.9344
4.9609
4.9716
4.9875
4.9875
4.9981
5.0140
5.0246
5.0405
5.0405
5.0511
5.0511
5.0670
5.0776

5.0935

5.0935
5.1041
5.1200
5.1200
5.1306
5.1465
5.1729
5.1729
5.1835
5.1994

1/t

0.575E-03
0.568E-03
0.562E-03
0.556E-03
0.549E-03
0.543E-03
0.538E-03
0.532E-03
0.526E-03
0.521E-03
0.515E-03
0.510E-03
0.505E~-03
0.500E-03
0.495E-03
0.490E-03
0.485E-03
0.481E-03
0.476E-03
0.472E-03
0.467E-03
0.463E-03
0.459E-03
0.455E-03
0.450E-03
0.446E-03
0.442E-03
0.439E-03
0.435E-03
0.431E-03
0.427E-03
0.424E-03
0.420E-03
0.417E-03
0.413E-03
0.410E-03
0.407E-03
0.403E-03
0.400E-03
0.397E-03
0.394E-03
0.391E-G3
0.388E-03
0.385E-03

PAGE 4

r2/t

0.821E+01
0.811E+01
0.802E+01
0.793E+01
0.785E+01
0.776E+01
0.768E+01
0.760E+01
0.752E+01
0.744E+01
0.736E+01
0.729E+01
0.721E+01
0.714E+01
0.707E+01
0.700E+01
0.693E+01
0.687E+C1
0.680E+01
0.674E+01
0.667E+01
0.661E+01
0.655E+01
0.649E+01
0.643E+01
0.638E+01
0.632E+01
0.626E+01
0.621E+01
0.616E+01
0.610E+01
0.605E+01
0.600E+01
0.595E+01
0.590E+01
0.585E+01
0.580E+01
0.576E+01
.571E+01
.567E+C1
.562E+01
.558E+01
.553E+01
.549E+01

OCCTCOCTCOo
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A -4

Unconfined Aquifer Reduced Drawdown Data

Well:

Elapsed
Time
(mins.)

2620.
2640.
2660.
2680.
2700.
2720.
2740.
2760.
2780.
2800.
2820
2840.
2860
2880.
2900
2920
2940
2960
2980.
2995.

OwW-3

00
00
00
00
00
00
00
00
00
00

.00

00

.00

00

.00
.00
.00
.00

00
00

Jacobs'
Corrected
Drawdown
sl
(feet)

5.1994
5.1994
5.1994
5.2099
5.2099
5.2099
5.2099
5.2099
5.2099
5.1994
5.1994
5.1729
5.1570
5.1041
5.1465
5.1465
5.1729
5.1729
5.1729
5.1200

1/t

0.382E~03
0.379E-03
0.376E-03
0.373E-03
0.370E-03
0.368E~03
0.365E-03
0.362E-03
0.360E-03
0.357E-03
0.355E-03
0.352E-02
0.350E-03
0.347E-03
0.345E-03
0.342E-03
0.340E-03
0.338E-03
0.336E-03
0.333E-03

PAGE 5

r2/t

0.545E+01
0.541E+01
0.537E+01
0.533E+01
0.529E+01
0.525E+01
0.521E+01
0.517E+01
0.514E+01
0.510E+01
0.506E+01
0.503E+01
0.499E+01
0.496E+01
0.492E+01
0.489E+01
0.486E+01
0.482E+01
0.479E+01
0.476E+01

Sme ¥
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PUMP TEST RECOVERY DATA
Second Test at Union Station - Location 1

Discharge Rate = 362.9 +/- 5.08 GPM
Discharge Duration = 3000 minutes

Elapsed Elapsed Pumping Observe Observe Observe
Recovery Time Well Well Well Well
Time Ratio PW-1B OW-1(5-1) OW-2 OW-3
(mins.) Residual Residual Residual Residual
Drawdown Drawdown Drawdown Drawdown
(feet) (feet) (feet) (feet)
Channel 1 Channel 2 Channel 3 Channel 4
0.35 8572.02 1 16.15 2 7.98 3 6.08 4 5.34
0.40 7500.69 1 15.36 2 7.81 3 6.04 4 5.33
0.50 6000.80 1 13.90 2 7.48 3 5.95 4 5.30
0.60 5000.86 1l 12.82 2 7.20 3 5.86 4 5.27
0.70 4286.61 1 11.78 2 6.93 3 5.78 4 5.23
0.80 3750.92 1 10.78 2 6.68 3 5.69 4 5.20
0.90 3334.27 1 10.11 2 6.45 3 5.59 4 5.15
1.00 3000.95 1 9.65 2 6.28 3 5.50 4 5.11
1.50 2000.98 1. 7.66 2 5.57 3 5.12 4 4.91
2.00 1500.99 1l 6.50 2 5.08 3 4.83 4 4.71
2.50 1200.99 1l 6.04 2 4.81 3 4.62 4 4.55
3.00 1000.99 1 5.70 2 4.59 3 4.46 4 4.42
3.50 858.14 1 5.46 2 4.45 3 4.33 4 4.30
4.00 751.00 1 5.29 2 4,33 3 4.23 4 4.20
4.50 667 .66 1 5.18 2 4.26 3 4.16 4 4.13
5.00 601.00 1 4.94 2 4.08 3 3.99 4 3.88
6.00 501.00 1 4.85 2 4.05 3 3.93 4 3.84
7.00 429.57 1 4.79 2 4.00 3 3.87 4 3.78
8.00 376.00 1 4.77 2 3.96 3 3.81 4 3.74
9.00 334.33 1 4.68 2 3.91 3 3.77 4 3.68
10.00 301.00 1 4.62 2 3.88 3 3.74 4 3.64
11.00 273.73 1 4.56 2 3.84 3 3.70 4 3.58
12.00 251.00 1 4.54 2 3.82 3 3.68 4 3.55
13.00 231.77 1 4.51 2 3.79 3 3.65 4 3.52
14.00 215.29 1 4.48 2 3.78 3 3.64 4 3.51
15.00 201.00 1 4.45 2 3.74 3 3.61 4 3.48
16.00 188.50 1l 4.42 2 3.73 3 3.59 4 3.47
17.00 177.47 1 4,42 2 3.70 3 3.56 4 3.44
1€.00 167.67 1l 4.39 2 3.68 3 3.55 4 3.41
19.00 158.89 1 4.37 2 3.67 3 3.54 4 3.41
24 .00 126 .00 1 4,25 2 3.58 3 3.45 4 3.30
29.00 104.45 1 4.14 2 3.51 3 3.39 4 3.25
34.00 89.24 1 4.10 2 3.45 3 3.35 ¢4 3.21
39.00 77.92 1 4.02 2 3.39 3 3.29 4 3.15
44 .00 69.18 1 3.96 2 3.35 3 3.25 4 3.10
49.00 62.22 1 3.93 "2 3.29 3 3.22 4 3.06
54.00 56 .56 1 3.87 2 3.25 3 3.18 4 3.02
59.00 51.85 1 3.85 2 3.21 3 3.15 4 2.99
64.00 47.88 1 3.81 2 3.18 3 3.12 4 2.96
69.00 44.48 1 3.75 2 3.13 3 3.09 4 2.93
74.00 41.54 1 3.73 2 3.10 3 3.06 & 2.90
7¢.00 38.97 1 3.70 2 3.07 3 3.03 4 2.87
g\TE *1
RewvEry DA™
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PUMP TEST RECOVERY DATA

Union Station Location 1,

Elapsed Elapsed
Recovery Time
Time Ratio
(mins.)
84.00 36.71
89.00 34.71
94.00 32.91
99.00 31.30
104.00 29.85
109.00 28.52
115.00 26.21
139.00 22.58
159.00 19.87
179.00 17.76
169.00 16.08
219.00 14.70
239.00 13.55
259.00 12.58

Test 2
Pumrping Observe
Well Well
number number
Residual Residual
Drawdown Drawdown
{feet) (feet)
Channel 1 Channel 2

1 3.67 2 3.04
1 3.64 2 3.02
1 3.62 2 2.99
1l 3.56 2 2.97
1l 3.56 2 2.95
1 3.50 2 2.92
1 3.44 2 2.87
1l 3.38 2 2.80
1l 3.35 2 2.73
1l 3.23 2 2.67
1 3.21 2 2.61
1 3.15 2 2.57
1l 3.10 2 2.52
1l 3.10 2 2.50

A-ldo

Observe
Well
number
Residual
Drawdown
(feet)
Channel 3
3 3.00
3 2.97
3 2.96
3 2.93
3 2.92
3 2.90
3 2.84
3 2.78
3 2.71
3 2.67
3 2.51
3 2.44
3 2.41
3 2.38

(Well PW-1B). 2

Cbserve
Well
number
Residual
Drawdown
(feet)
Channel 4
4 2.86
4 2.83
4 2.81
4 2.78
4 2.76
4 2.76
4 2.69
4 2.64
4 2.58
4 2.54
4 2.50
4 2.45
4 2.43
4 2.41

‘5WE&I
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CONSTANT RATE PUKP TEST DRAWDOWN DATA

Union Station Aquifer Test Location 2, Test 1
Discharge Rate

Elapsed
Time
(min.)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00

= 295 GPM
Pumping Observe
Well Well
PW=-2 Ow-1
Drawdown Drawdown
(feet) (feet)
Logger Logger
Channel 1 Channel 2
1 1.50 2 0.48
1 4.39 2 0.75
1l 4,89 2 1.07
1 4.54 2 1.21
1 3.85 2 1.23
1 3.50 2 1.20
1 3.35 2 1.18
1l 3.35 2 1.18
1 3.33 2 1.21
1l 3.38 2 1.24
1l 3.38 2 1.27
1 3.38 2 1.30
1 3.41 2 1.33
1l 3.41 2 1.35
1 3.52 2 1.44
1l 3.58 2 1.50
1 3.64 2 1.55
1 3.67 2 1.56
1 3.70 2 1.59
1l 3.70 2 1.62
1l 4.02 2 1.69
1 4.19 2 1.78
1 4.45 2 1.91
1 4.60 2 1.98
1 4.56 2 1.98
1 4.60 2 1.99
1l 4.56 2 2.01
1l 4.56 2 2.01
1 4.56 2 2.01
1 4.62 2 2.02
1 5.58 2 2.28
1l 5.64 2 2.43
1l 5.70 2 2.45
1l 5.72 2 2.48
1 6.18 2 2.57
1 6.56 2 2.76
1 6.33 2 2.73
1 6.18 2 2.66
1 6.12 2 2.66
1l 6.16 2 2.67
1 6.18 2 2.69
1 6.18 2 2.70

Obse
Well
Ow-2
Draw
(fee

Logg

Channel >

WWWwLLWWWWLWLWWWLWWWLWLWWLWLLLVWWWLWWWWLWWWLWWWLWWWWWWWWwW WwWWww ww

rve

down
t)
er

0.05
0.14
0.29
0.40
0.49
0.52
0.54
0.57
0.59
0.64
0.66
0.69
0.72
0.75
0.87
0.95
1.01
1.06
1.10
1.14
1.18
1.26
1.38
1.47
1.52
1.53
1.56

1.58

1.59
l.61
1.75
1.88
1.94
1.96
2.02
2.13
2.11
2.05
2.05
2.07
2.07
2.08

Obse
Well
Oow=3

rve

Drawdown

(fee

t)

Logger

Channel 4

FY S N S S S SO Y N N O ST N S G SO Y U S SO S S SO SO SO SV S SO S S O S SO S S S S S S SO N N

o

0.02
0.00
0.03
0.07
0.13
0.17
0.20
0.23
0.27
0.30
0.33
0.35
0.36
0.38
0.44
0.49
0.50
0.53
0.55
0.56
0.58
0.58
0.64
0.73
0.75
0.75
0.76
0.78
0.78
0.79
0.85
0.88
0.92
0.94
0.95
1.01
1.04
1.02
1.04
1.05
1.05
1.07

Sre*2
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CONSTANT RATE PUMKP TEST DRAWDOWN DATA
Union Station Location 2, Test 1

Elapsed
Time
(min.)

25.00
26.00
27.00
28.00
29.00
34.00
39.00
44.00
49.00
54.00
59.0C0
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00
104.00
109.00
114.00
119.00
124.00
125.00
134.00
135.00
144.00
149.00
154.00
159.00
164.00
169.00
174.00
179.00
184.00
185.00
194.00
199.00
204.00
209.00
214.00

Pumping

Well
PW-2

Drawdown

(fee

t)

Logger

Channel 1

R = ) Sy Wy Wy iy Sy Sy Wy S Sy Wy Sy Wy Wy Sy S Wy Wy Wy Wy Wy Py Py Wy S S Wy S P W S R Sy

6.18
6.18
6.18
6.16
6.18
6.12
6.18
6.22
6.27
6.30
6.30
6.30
6.35
6.33
6.39
6.41
6.39
6.45
6.45
6.45
6.45
6.47
6.47
6.47
6.45
6.50
6.50
6.56
6.56
6.58
6.62
6.62
6.64
6.68
6.70
6.70
6.70
6.76
6.70
6.76
6.74
6.76

PRV NDRONDNDNMDNDDNDDDDDNNNDNDDDDDDDNDNNNNDNDNDNDNDNDNDDDNDNDDDNDDDNDDDDDDDN

Obse
Well
ow-1

rve

Drawdown

(fee

t)

Logger

Channel 2

2.70
2.70
2.71
2.70
2.66
2.65
2.76
2.80
2.82
2.83
2.85
2.86
2.89
2.91
2.93
2.95
2.96
2.97
2.99
3.00
3.00
3.03
3.03
3.05
3.06
3.09
3.11
3.12
3.15
3.17
3.18
3.19
3.21
3.22
3.23
3.25
3.25
3.26
3.28
3.28
3.29
3.31

Obse
Well
OoW~2

rve

Drawdown

(fee

t)

Logger

Channel 3

LWLWLWLWLWLWWLWWLWWLWLWWLWLWLWWLWLWLWLWWLWWULWLWLLLWLWWWWWLWLWWLWLLWLWLLWLWWLWWW

2.08
2.08
2.08
2.10
2.05
2.04
2.13
2.15
2.17
2.18
2.19
2.21
2.22
2.24
2.25
2.28
2.28
2.31
2.33
2.34
2.34
2.37
2.37
2.39
2.40
2.41
2.43
2.44
2.47
2.48
2.50
2.51
2.51
2.53
2.54
2.56
2.57
2.59
2.59
2.60
2.60
2.60

Ol

Obse
Well
OW=-3

PAGE 2

rve

Drawdown

(fee

t)

Logger
Channel

R S R L T T N T i A Y L~~~ N R g L i R =

1.08
1.08
1.10
1.11
1.13
1.11
1.14
1.17
1.20
1.21
1.22
1.22
1.25
1.27
1.28
1.30
1.30
1.33
1.34
1.36
1.37
1.39
1.40
1.42
1.42
1.44
1.47
1.48
1.51
1.53
1.54
1.356
1.57
1.59
1.60
1.62
1.63
1.65
1.65
1.66
1.68
1.70

Sre®2
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CONSTANT RATE PUMP TEST DRAWDOWN DATA
Union Station Location 2, Test 1

Elapsed
Time
{min.)

219.00
224.00
229.00
234.00
239.00
244.00
249.00
254.00
259.00
264.00
269.00
274.00
279.00
284.00
289.00
294.00
299.00
304.00
309.00
314.00
319.00
324.00
329.00
334.00
339.00
344.00
349.00
354.00
359.00
364.00
369.00
374.00
37%.00
384.00
389.00
394.00
399.00
404.00
409.00
414.00
415.00
424.00

Pumping

Well
PW-2
Draw
(fee

Logg

Channel 1

o bt b o et et bt b bt b b b s et bt b b e b b b e B o b b e b b e e e e e

down
t)
er

6.79
6.82
6.79
6.79
6.74
6.76
6.82
6.79
6.76
6.79
6.79
6.82
6.85
6.82
6.82
6.79
6.70
6.76
6.64
6.62
6.91
6.91
6.91
6.87
6.91
6.91
6.87
6.91
6.91
6.87
6.87
6.91
6.91
6.93
6.79
6.82
6.82
6.91
6.87
6.93
6.93
6.91

Obse
Well
OwW-1
Draw
(fee

Logg

Channel 2

(SR SN SN SHCH N SN SRS SHECE.CRVESESESESREVESNESESE SR SESHESESE SE SR SN SR SN SN SN SN SN SN SN SN SN SN NN

rve

down
t)
er

3.32
3.34
3.29
3.32
3.34
3.35
3.35
3.37
3.37
3.38
3.38
3.40
3.41
3.41
3.43
3.41
3.40
3.40
3.37
3.38
3.45
3.47
3.48
3.48
3.48
3.48
3.49
3.49
3.51
3.51
3.51
3.51
3.52
3.52
3.51
3.51
3.51
3.54
3.55
3.55
3.57
3.57

Obse

rve

Well

OW=-2

Drawdown

(fee

t)

Logger

Channel 3

WWWWWLWWWwWwLwLwwwwwwwwuLuwwwLWLWwWWLWWWWLWWWLWLWWWLWWWWWWLWWWWW

2.60
2.60
2.62
2.65
2.66
2.67
2.67
2.67
2.69
2.69
2.70
2.70
2.71
2.73
2.73
2.73
2.71
2.71
2.70
2.71
2.76
2.79
2.79
2.79
2.80
2.80
2.80
2.80
2.82
2.82
2.83
2.83
2.83
2.85
2.83
2.83
2.83
2.86
2.88
2.88
2.89
2.89

-y

PAGE 3

Cbserve

Well
OW-3

Drawdown
(feet)
Logger
Channel

[ R o I I T O T A T I I S i o T T R S g A N A e

.86
.86
.86
.91

.95

ém—: * Z—
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CONSTANT RATE PUMP TEST DRAWDOWN DATA
Union Station Location 2, Test 1

Elapsed
Time
(min.)

429.00
434.00
439.00
444.00
445.00
454.00
459.00
464.00
469.00
474.00
479.00
484.00
489.00
494.00
495.00
504.00
509.00
514.00
5159.00
524.00
529.00
534.00
539.00
544.00
549.00
554.00
559.00
564.00
569.00
574.00
575.00
584.00
589.00
594.00
599.00
604.00
605.00
614.00
619.00
624.00
629.00
634.00

Pumpinag

Well
PW=-2
Draw
(fee

Logg

Channel 1 Channel 2

ot bt b b e et e bt et e s e e S e e e e b B e e e e S b e B e e et e e e e e

down
t)
er

6.93
6.93
6.93
6.79
6.85
7.31
7.25
7.22
7.20
7.22
7.25
7.22
7.25
7.22
7.22
7.25
7.22
7.25
7.22
7.25
7.28
7.22
7.22
7.22
7.25
7.20
7.20
7.20
7.20
7.20
7.25
7.20
7.25
7.22
.25
.22
.20
.25
.25
.31
.28

NN NNI Y

Obse
Well
OW-1

rve

Drawdown

(fee

t)

Logger

DN NMPDDDRDODNNNODDDONNDNDNDNDNDNDNNNDNDNDNDNDNDNDNDNDNDNDNDNDNNDNDNDDDNDNNDNDNDNDND

3.57
3.58
3.58
3.55
3.55
3.70
3.69
3.69
3.70
3.71
3.71
3.71
3.71
3.71
3.71
3.71
3.71
3.73
3.73
3.74
3.74
3.74
3.74
3.74
3.74
3.74
3.75
3.75
3.75
3.77
3.77
3.77
3.77
3.77
3.78
3.78
3.78
3.80
3.80
3.81
3.83
3.83

Obse
Well
OW-~2
Draw
(fee

Logg

Channel 3

WWWLWWwLLWWLWWWLWWLWULWLWWWWWLWWLWWLWLWWOLWLWWLWWLWLWWULWLWWLWLWWLWWLWWWWW

rve

down
t)
er

2.89
2.89
2.91
2.88
2.88
2.96
2.97
2.97
2.97
2.99
2.99
2.99
3.00
3.00
3.00
3.00
3.00
3.02
3.02
3.03
3.03
3.03
3.03
3.03
3.03
3.03
3.05
3.05
3.05
3.06
3.06

3.06
.06
.08
.08
.08
.09
.09
.11

WWwwwwwwww

12

Obse
Well
OowW-3

PAGE ¢

rve

Drawdown
(feet)
Logger

Channel 4

e - T T S Y g - S e Y S A S O T Y N . S I T T o S g Y L o )

[ S S

2.08
2.08
2.09
2.08
2.08
2.15
2.15
2.15
2.17
2.18
2.18
2.18
2.19
2.19
2.19
2.21
2.21
2.22
2.22
2.24
2.24
2.24
2.24
2.25
2.25
2.25
2.26
2.26
2.26
2.28
2.28
2.28
2.29
2.29
2.29
2.31
2.31
2.32
2.32
2.34
2.34
2.35

Sre Y2
Smee 1
UnoRrREeLTey

d e 4

DaTa



AT\

CONSTANT RATE PUMP TEST DRAWDOWN DATA
Union Station Location 2, Test 1

Elapsed
Time
(min.)

639.00
644.00
649.00
654.00
659.00
664.00
669.00
674.00
675.00
684.00
689.00
694.00
699.00
704.00
709.00
714.00
719.00
724.00
729.00
734.00
739.00
744.00
749.00
754.00
759.00
764.00
769.00
774.00
779.00
784.00
789.00
794.00
799.00
804.00
809.00
814.00
819.00
824.00
829.00
834.00
836.00
844.00

Pump
Well
PW~-2
Draw
(fee

Logg

Channel 1

L e el el ol ol T el Tl el S S S e S e R e T S e e e S e e AP S e L Y™

ing

down
t)
er

7.31
7.34
7.31
7.34
7.34
7.39
7.37
7.39
7.37
7.37
7.37
7.43
7.39
7.43
7.45
7.49
7.49
7.49
7.43
7.43
7.45
7.43
7.45
7.49
7.54
7.51
7.49
7.54
7.51
7.54
7.54
7.51
7.54
7.54
7.51
7.57
7.57
7.54
7.57
7.57
7.60
7.62

Obse
Well
OwW-1
Draw
(fee

rve

down
t)

Logger

Channel 2

PR NNDNDNRDDDNDNDDDDDDNDNDNDNDDNDDNDDDDDNDDDNDNDDDNDNDNDNDDND N

3.83
3.84
3.84
3.86
3.86
3.87
3.89
3.89
3.89
3.89
3.90
3.90
3.90
3.92
3.92
3.92
3.95
3.95
3.93
3.93
3.93
3.95
3.95
3.96
3.96
3.97
3.97
3.97
3.97
3.99
3.99
3.99
3.99
4.00
4.00
4.00
4.00
4.01
4.01
4.01
4.03
4.03

Obse
Well
ow-2
Draw
(fee
Logg

Channel 3

LWL WWWwWLwLwLwWLWWWWWWLWWLWWWWWWWWWWWWLWWWLWWWWWWLWWLWWWLWWWW

rve

down
t)
er

3.12
3.12
3.14
3.14
3.15
3.15
3.17
3.17
3.17
3.17
3.18
3.18
3.18
3.19
3.19
3.19
3.21
3.21
3.21
3.21
3.21
3.21
3.21
3.22
3.23

3.23

3.25
3.25
3.25
3.25
3.25
3.25
3.25
3.26

3.26

3.28

3.26

3.28

3.28

3.28
3.29
3.29

Obse
Well
ow-3

PAGE 5

rve

Drawdown
(feet)
Logger

Channel ¢

[ A A - I N Y G S g S St A S S S A S

[ SN SN I S ST <N SR Y <A N

2.35
2.35
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A-T

CONSTANT RATE PUMP TEST DRAWDOWN DATA

Union Station Location 2,

Elapsed
Time
{min.)

849.00
854.00
859.00
864.00
869.00
874.00
879.00
884.00
889.00
894.00
899.00
904.00
909.00
914.00
919.00
924.00
929.00
934.00
939.00
944.00
949.00
954.00
959.00
964.00
969.00
974.00
979.00
984.00
989.00
994.00
1001.00
1021.00
1041.00
1061.00
1081.00
1101.00
1121.00
1141.00
1161.00
1181.00
1201.00
1221.00

Pumpind
Well
PW-2
Drawdown
(feet)
Logger

Channel 1

7.60
7.57
7.57
7.60
7.62
7.60
7.66
7.62
7.62
7.66
7.66
7.60
7.54
7.60

~J

. L[]
LuuvtovnbnubtnbnLknwvr LKL
' N I S RO IS RS B I S ]

.60

w
~J

.51
.60
.66
.66
.68
.66
.72
.66
.62
.62
.62

(SO S G U U P S S S S S S W S S N el ) Sy Wy Wy S Wy S o

\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\l\]\l\l\l\l\l\l
. L] [ [ Y ) . s @ . . L] L]

O\

o

Test 1
Observe Observe
Well Well
ow-1 OW=-2
Drawdown Drawdown
(feet) (feet)
Logger Logger
Channel 2 Channel 3
2 4.03 3 3.29
2 4.03 3 3.29
2 4.04 3 3.31
2 4.04 3 3.31
2 4.04 3 3.31
2 4,04 3 3.31
2 4.06 3 3.31
2 4.06 3 3.31
2 4.06 3 3.32
2 4.06 3 3.32
2 4.06 3 3.32
2 4.07 3 3.32
2 4.04 3 3.31
2 4.04 3 3.31
2 4.04 3 3.31
2 4.04 3 3.31
2 4.04 3 3.31
2 4.06 3 3.28
2 4.06 3 3.28
2 4.06 3 3.28
2 4.06 3 3.28
2 4.06 3 3.28
2 4.06 3 3.28
2 4.06 3 3.28
2 4.09 3 3.29
2 4.07 3 3.29
2 4.07 3 3.28
2 4.07 3 3.29
2 4.07 3 3.28
2 4.07 3 3.29
2 4.07 3 3.28
2 4,07 3 3.32
2 4.10 3 3.35
2 4.13 3 3.37
2 4.13 3 3.38
2 4.15 3 3.38
2 4,16 3 3.38
2 4.16 3 3.40
2 4,18 3 3.40
2 4.16 3 3.40
2 4.15 3 3.38
2 4.16 3 3.40

-
y

PAGE 6

Cbserve
Well
OW-3
Drawdown
(feet)
Logger

Channel 4

2.57
2.57
2.57
2.58
2.58
2.58
2.58
2.58
2.60
2.60
2.60
2.60
2.58
2.58
2.58
2.60
2.60
2.60
2.60
2.61
2.61
2.61
2.61
2.61
2.63
2.63
2.63
2.63
2.63
2.63
2.61
2.64
2.66
2.67
2.69
2.70
2.70
2.71
2.71
2.71
2.71
2.74
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A-T2

CONSTANT RATE PUMP TEST DRAWDOWN DATA
Union Station Location 2, Test 1 PAGE 7

Elapsed Pumping Observe Observe - Observe

Time Well Well Well Well

(min.) PW~2 OwW-1 OW-2 Ow-3
Drawdown Drawdown Drawdown Drawdown
(feet) (feet) (feet) (feet)

Logger Logger Logger Logger
Channel 1 Channel 2 Channel 3 Channel 4

1241.00 1 7.66 2 4,16 3 3.40 4 2.73
1261.00 1 7.66 2 4,15 3 3.38 4 2.71
1281.00 1 7.60 2 4.10 3 3.32 4 2.66
1301.00 1l 7.45 2 4,12 3 3.35 4 2.69
1321.00 1 7.49 2 4.15 3 3.37 4 2.71
1341.00 1 7.43 2 4.13 3 3.37 4 2.71
1361.00 1l 7.72 2 4.21 3 3.41 4 2.73
1381.00 1 7.74 2 4.23 3 3.44 4 2.77
1401.00 1l 7.72 2 4.23 3 3.44 4 2.77
1421.00 1l 7.77 2 4.26 3 3.47 4 2.80
1441.00 1l 7.86 2 4.29 3 3.49 4 2.83
1461.00 1l 7.45 2 4.07 3 3.29 4 2.66
1481.00 1 7.49 2 4.09 3 3.32 4 2.74
1501.00 1l 7.51 2 4,22 3 3.45 4 2.78
1521.00 1l 7.62 2 4.25 3 3.47 4 2.81
1541.00 1 7.60 2 4.26 3 3.48 4 2.83
1561.00 1l 7.66 2 4.25 3 3.48 4 2.84
1581.00 1 7.66 2 4.27 3 3.51 4 2.87
1601.00 1l 7.72 2 4.30 3 3.52 4 2.88
1621.00 1 7.72 2 4.32 3 3.54 4 2.90
1641.00 1 7.74 2 4.35 3 3.57 4 2.93
1661.00 1 7.74 2 4.36 3 3.58 4 2.95
1681.00 1l 7.74 2 4.36 3 3.58 4 2.96
1701.00 1 7.72 2 4.36 3 3.58 4 2.96
1721.00 1l 7.68 2 4.36 3 3.58 4 2.96
1741.00 1 7.74 2 4.39 3 3.61 4 2.99
1761.00 1 7.77 2 4.39 3 3.61 4 2.99
1781.00 1l 7.77 2 4.39 3 3.61 4 3.00
1801.00 1 7.77 2 4.41 3 3.63 4 3.02
1821.00 1 7.80 2 4.42 3 3.64 4 3.02
1841.00 1l 7.86 2 4,44 3 3.66 4 3.03
1861.00 1 7.95 2 4.47 3 3.69 4 3.06
1881.00 1 7.97 2 4.49 3 3.70 4 v3.07
1901.00 1 8.01 2 4.52 3 3.71 4 3.09
1921.00 1 8.03 2 4.52 3 3.71 4 3.10
1941.00 1 §.01 2 4.52 3 3.73 4 3.10
1961.00 1 8.06 2 4,53 3 3.74 4 3.12
1981.00 1l 8.03 2 4.53 3 3.74 4 3.12
2001.00 1l 8.03 2 4,55 3 3.74 4 3.13
2021.00 1 £§.06 2 4.56 3 3.75 4 3.13
2041.00 1l g§.01 2 4,55 3 3.75 4 3.13
2061.00 1 g§.06 2 4.56 3 3.75 4 3.15 & Ny
: <VE

Smee L

Uncorremeo Drra
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A-T4

CONSTANT RATE PUMP TEST DRAWDOWN DATA

Union Station Location 2, Test 1 PAGE 8
Elapsed Pumping Observe Observe Observe
Time Well Well Well Well
{min.) PW-2 Oow=-1 OwW-2 OwW-~3
Drawdown Drawdown Drawdown Drawdown
(feet) (feet) (feet) (feet)
Logger Logger Logger Logger
Channel 1 Channel 2 Channel 3 Channel 4
2081.00 1 8.03 2 4.56 3 3.77 4 3.15
2101.00 1 8.09 2 4.56 3 3.77 4 3.16
2121.00 1 8.09 2 4.58 3 3.77 4 3.16
2141.00 1 8.06 2 4.58 3 3.77 4 3.16
2161.00 1 8.03 2 4,58 3 3.78 4 3.16
2181.00 1 8.03 2 4.58 3 3.78 4 3.18
2201.00 1 8.12 2 4.61 3 3.80 4 3.19
2221.00 1 8.09 2 4.61 3 3.81 4 3.19
2241.00 1 8.09 2 4.61 3 3.81 4 3.19
2261.00 1 g8.12 2 4.62 3 3.81 4 3.21
2281.00 1 g8.12 2 4.62 3 3.81 4 3.22
2301.00 1 8.14 2 4.64 3 3.83 4 3.22
2321.00 1 .18 2 4,64 3 3.83 4 3.22
2341.00 1 g§.18 2 4.64 3 3.83 4 3.22
2361.00 1 8.14 2 4.65 3 3.84 4 3.22
2381.00 1l 8.24 2 4.68 3 3.86 4 3.25
2401.00 1 8.24 2 4.68 3 3.87 4 3.25
2421.00 1 8.29 2 4.68 3 3.86 4 3.25
2441.00 1l 8.14 2 4.65 3 3.84 4 3.23
2461.00 1 8.14 2 4.65 3 3.83 4 3.22
2481.00 1l 8.24 2 4.65 3 3.83 4 3.22
2501.00 1 8.18 2 4.65 3 3.83 4 3.22
2521.00 1 8.18 2 4.65 3 3.81 4 3.22
2541.00 1 8.12 2 4.64 3 3.81 4 3.21
2561.00 1 8.12 2 4.62 3 3.78 4 3.18
2581.00 1l 8.03 2 4.61 3 3.77 4 3.18
2601 .00 1l 8.06 2 4.61 3 3.75 4 3.16
2621.00 1 8.06 2 4.59 3 3.75 4 3.16
2641.00 1 7.97 2 4.59 3 3.74 & 3.15
2661.00 1 7.97 2 4.62 3 3.77 4 3.18
2681.00 1 8.03 2 4.62 3 3.77 4 3.18
2701.00 1 8.09 2 4.62 3 3.78 4 3.19
2721.00 1 8.01 2 4.62 3 3.78. 4 3.18
2741.00 1 8§.01 2 4.64 3 3.80 4 3.21
2761.00 1 g.06 2 4.64 3 3.80 4 3.21
2781.00 1 g§.05 2 4.65 3 3.81 ¢ 3.22
2801.00 1 8.06 2 4.65 3 3.83 4 3.23
2821.00 1 §.09 2 4.64 3 3.83 4 3.23
2841.00 1 §.03 2 4.58 3 3.75 4 3.21
2861.00 1 7.89 2 4.64 3 3.83 4 3.23 .
i — - . Cire *7
Smee L
Uneoerezmeo
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A-g

CONSTANT RATE PUWMP TEST DRAWDOWN DATA
Union Station Location 2, Test 1

"Constant
Pumping

Observation Well OW-1 € 25.0 ft.
Observation Well OW-2 & 52.0 ft.
Observation Well OW-3 @ 99.1 ft.

Rate" Drawdown Test Of Well

was at a rate of 295 GPM.
from PW
from PW
from PW

PAGE 9

PwW-2

Pump was turned on at 16:18 HRS. on 06/06/86.

Pump rate changed and then failed between 16:18 and 16:29

HRS. on 06/08/86.

Depth to Static Water:

Well PW-2
Well OwW-1
Well OwW-2
Well OW-3

was 24.91 ft. @ 06:15 HBRS. on
was 25.04 ft. @ 06:25 HBRS. on
was 25.28 ft. @ 06:33 BRS. on
was 25.98 ft. @ 06:44 HRS. on

Depth of Well:

Well PW-2
Well OW-1
Well OW=-2
Well OW-3

Saturated
Well PW-2
Well OwW-1
Well OW=-2
Well OW-3

is 85 ft.
is 89 ft.
is 81 ft.
is 78.5 ft.

Thickness of Aquifer in Well:
is 59.05 ft.
is 63.96 ft.
is 55.72 ft.
is 52.52 ft.

06/06/86
06/06/ 86
06/06/ 86
06/06/ 86

‘5ﬂ€’*§1
Smee L
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Al

Unconfined Aquifer Reduced Drawdown Data

Well: PwW-2

Distance (r): 0.9 feet Thickness (b): 59.09 feet
Discharge Rate:

Elapsed
Time
(mins.)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.50
0.60
0.70
0.80
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
15.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00

Jacobs'
Corrected
Drawdown
Sl
(feet)

1.4827
4.2269
4.6846
4.3657
3.7218
3.3967
3.2553
3.2553
3.2335
3.2879
3.287%
3.2879
3.3097
3.3097
3.4185
3.4728
3.5270
3.5595
3.5812
3.5812
3.8835
4.0448
4.2803
4.4190
4.3870
4.4190
4.3870
4.3870
4.3870
4.4403
5.3164
5.3687
5.4209
5.4418
5.8574
6.1975
.9916
.8574
.8056
.8367
.8574
5.8574
5.8574
5.8574

[(GEORONURNS))

295 CGPM

1/t

0.600E+05
0.200E+02
0.100E+02
0.667E+01
0.500E+01
0.400E+01
0.333E+01
0.286E+01
0.250E+01
0.200E+C1
0.167E+0C1
0.143E+0C1
0.125E+01
0.111E+0C1
0.100E+01
0.667E+00
0.500E+0Q0
0.400E+00
0.333E+CO
0.286E+00
0.250E+00
0.222E+C0Q
0.200E+QCO0
0.167E+00
0.143E+00
0.125E+GO
0.111E+00
0.100E+00
0.909E-01
0.833E-01
0.769E~-01
0.714E-01
0.667E-01
0.625E-01
0.588E-01
0.556E-01
0.526E~01
0.500E-C1
.476E-01
.455E-01
.435E-01
.417E-01
.400E-01
.385E~01

O0OO0.0O0O0OC

r2/t

0.216E+(C5
0.720E+01
0.360E+01
0.240E+01
0.180E+01
0.144E+01
0.120E+01
0.103E+01
0.900E+00
0.720E+00
0.600E+0O0
0.514E+Q0
0.450E+CO
0.400E+Q0
0.360E+00
0.240E+00
0.180E+CO
0.144E+00

.0.120E+00

0.103E+00
0.900E-01
0.800E-01
0.720E-01
0.600E-01
0.514E-01
0.450E-01
0.400E-01
0.360E-01
0.327E-01
0.300E-01
0.277E-01
0.257E-01
0.240E-01
C.225E-01
0.212E-01
0.200E-01
0.189E-01
0.180E-01
0.171E-01
0.164E-01
0.157E-01
0.150E-01
0.144E-01

.0.138E-01

5ﬂ?fﬁ2l
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A-T7

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well PW-2. PAGE 2

Elapsed
Time
(mins.)

27.00
28.00
29.00
34.00
39.00
44.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
$9.00
104.00
109.00
114.00
119.00
124.00
129.00
134.00
139.00
144.00
149.00
154.00
159.00
164.00
169.00
174.00
179.00
184.00
189.00
194.00
199.00
204.00
209.00
214.00
219.00
224.00
~229.00
234.00

Jacobs'

Corrected

Drawdown
sl

(feet)

5.8574
5.8367
5.8574
5.8056
5.8574
5.8884
5.9400
5.9607
5.9607
5.9607
6.0123
5.9916
6.0432
6.0638
6.0432
6.0947
6.0947
6.0947
6.0947
6.1153
6.1153
6.1153
6.0947
6.1461
6.1461
6.1975
6.1975
6.2180
6.2488
6.2488
6.2693
6.3001
6.3206
6.3206
6.3206
6.3717
6.3206
6.3717
6.3513
6.3717
6.4024
6.4229
6.4024
6.4024

1/t

0.370E-01
0.357E-01
0.345E-01
0.294E-01
0.256E-01
0.227E-01
0.204E-01
0.185E-01
0.169E-01
0.156E-01
0.145E-01
0.135E-01
0.127E-01
0.119E-01
0.112E-01
0.106E-01
0.101E-01
0.962E-02
0.917E-02
0.877E-02
0.840E-02
0.806E-02
0.775E-02
0.746E-02
0.719E-02
0.694E~02
0.671E-~02
0.649E-02
0.629E-02
0.610E~-02
C.592E~02
0.575E-02
0.559E-02
0.543E-02
0.529E-02
0.515E-02
0.503E-02
0.490E-02
0.478E-02
0.467E-02
0.457E-02
0.446E-02
0.437E-02
0.427E-02

r2/t

0.133E-01
0.129e-01
0.124E-01
0.106E-01
0.923E-02
0.818E-02
0.735E-02
0.667E-02
0.610E-02
0.563E-02
0.522E-02
0.486E-02
0.456E~-02
0.429E-02
0.404E-02
0.383E-02
0.364E-02
0.346E-02
0.330E-02
0.316E-02
0.303E~-02
0.290E-02
0.279E~02
0.269E-02
0.259E-02
0.250E-02
0.242E-02
0.234E-02
0.226E-02
0.220E-02
0.213E-02
0.207E-02
0.201E-02
0.196E-02
0.190E-02
0.186E-02
0.181E-02
0.176E-02
0.172E-02
0.168E-02
0.164E-02
0.161E-02
0.157E-02
0.154E-02

Sire *¥2-
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Ao

Unconfined Aguifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well PW-2. PAGE 3

Elapsed
Time
{(mins.)

239.00
244.00
249.00
254.00
259.00
264.00
269.00
274.00
279.00
284.00
289.00
294.00
299.00
304.00
308.00
314.00
319.00
324.00
329.00
334.00
339.00
344.00
349.00
354.00
359.00
364.00
369.00
374.00
379.00
384.00
389.00
394.00
399.00
404.00

409.00 .

414.00
419.00
424.00
429.00
434.00
439.00
444.00
449.00
454.00

Jacobs'
Corrected
Drawdown
sl
(feet)

6.3513
6.3717
6.4229
6.4024
6.3717
6.4024
6.4024
6.4229
6.4535
6.4229
6.4229
6.4024
6.3206
6.3717
6.2693
6.2488
6.5046
6.5046
6.5046
6.4739
6.5046
6.5046
6.4739
6.5046
6.5046
6.4739
6.4739
6.5046
6.5046
6.5250
6.4024
6.4225
6.4229
6.5046
6.4739
6.5250
6.5250
6.5046
6.5250
6.5250
6.5250
6.4024
6.4535
6.8602

1/t

0.418E-02
0.410E~-02
0.402E-02
0.394E-02
0.386E-02
0.379E-02
0.372E-02
0.365E-02
0.358E-02
0.352E-02
0.346E-02
0.340E-02
0.334E-02
0.329E-02
0.324E-02
0.318E~G2
0.313E-02
0.309E-02
0.304E-02
0.299E-02
0.295E~02
0.291E-02
0.287E-02
0.282E-02
0.279E-02
0.275E-02
0.271E-02
0.267E-02
0.264E-02
0.260E-02
0.257E-02
0.254E-02
0.251E-02
0.248E-02
0.244E-02
0.242E-02
0.239E-02
0.236E-02
0.233E-02
0.230E-02
0.228E-02
0.225E-02
0.223E-02
0.220E-02

rz/t

0.151E-02
0.148E-02
0.145E-02
0.142E-02
0.139eE-02
0.136E-02
0.134E-02
0.131E-02
0.129E-02
0.127E-02
0.125e-02
0.122E-02
0.120E-02
0.118E-02
0.117E-02
0.115E-02
0.113E-02
0.111E-02
0.109E-02
0.108E-02
0.106E-02
0.105E-02
0.103E-02
0.102E-02
0.100E-02
0.989E-03
0.976E-03
0.963E-03
0.950E-03
0.938E-03
0.925E-03
0.914E-03
0.902E-03
0.891E-03
0.880E-03
0.87C6E-03
0.859E-03
0.849E-G3
0.835E-03
0.829E-03
0.820E-02
0.811E-03
0.802E-02

0.793E-03

e T
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A1

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well PW-2. PAGE 4

Elapsed
Time
(mins.)

459.00
464.00
469.00
474.00
479.00
484.00
489.00
494.00
499.00
504.00
509.00
514.00
519.00
524.00
529.00
534.00
539.00
544.00
549.00
554.00
559.00
564.00
569.00
574.00
579.00
584.00
589.00
594.00
599.00
604.00
609.00
614.00
619.00
624.00
629.00
634.00
639.00
644.00
649.00
654.00
659.00
664.00
669.00
674.00

Jacobs'
Corrected
Drawdown
sl
(feet)

6.8096
6.7792
6.7589
6.7792
6.8096
6.7792
6.8096
6.7792
6.7792
6.8096
6.7792
6.8096
6.7792
6.8096
6.8299
6.7792
6.7792
6.7792
6.8096
6.7589
6.7589
6.7589
6.7589
6.7589
6.8096
6.7589
6.8096
6.7792
6.8096
6.7792
6.7589
6.8096
6.8096
6.8096
6.8602
6.8299
6.8602
6.8805
6.8602
6.8805
6.8805
6.9310
6.91C8
6.9310

1/t

0.218E-02
0.216E-02
0.213E-02
0.211E-02
0.209E-02
0.207E-02
0.204E-02
0.202E-02
0.200E-02
0.198E-02
0.196E~02
0.195E~02
0.193E-02
0.191E-02
0.189E-02
0.187E-02
0.186E-02
0.184E-02
0.182E-02
0.181E-02
0.179E-02
0.177E-02
0.176E-02
0.174E-02
0.173E-02
0.171E-02
0.170E-02
0.168E-02
0.167E-02
0.166E-02
0.164E-02
0.163E-02
0.162E-02
0.160E-02
0.159E-02
0.158E-02
C.156E~-02
0.155E-02
0.154E-02
0.153E-02
0.152E-02
0.151E-02
0.149E-02
0.148E-02

r2/t

0.784E-03
0.776E-03
0.768E-03
0.75%9E-03
0.752E-~03
0.744E-03
0.736E-03
0.729E-03
0.721E-03
0.714E-03
0.707E-03
0.700E-03
0.694E-03
0.687E-03
0.681E-03
0.674E-03
0.668E-G3
0.662E-03
0.656E-03
0.650E-03
0.644E-03
0.638E-03
0.633E-03
0.627E-03
0.622E-03
0.616E~03
0.611E-03
0.606E~03
0.601E-03
0.596E-03
0.591E-03
0.586E-03
0.582E-03
0.577E-03
0.572E-03
0.568E-03
0.563E-03
.559E-03
.555E-03
.550E-03
.546E-03
.542E-03
.538E-03
0.534E-03

OCOOOO0O O
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A-%0o

Unconfined Aguifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well PwWw-2. PAGE 5

Flapsed
Time
(mins.)

679.00
684.00
689.00
694.00
699.00
704.00
709.00
714.00
719.00
724.00
729.00
734.00
739.00
744.00
749.00
754.00
759.00
764.00
769.00
774.00
779.00
784.00
789.00
794.00
799.00
804.00
809.00
814.00
819.00
824.00
829.00
834.00
839.00
844.00
849.00
854.00
859.00
864.00
869.C0
874.00
879.00
8§84.00
889.00
894.00

Jacobs'
Corrected
Drawdown
sl
(feet)

6.9108
6.9108
6.9108
6.9614
6.9310
6.9614
6.9815
7.0118
7.0118
7.0118
6.9614
6.9614
6.9815
6.9614
6.9815
7.0118
7.0622
7.0320
7.0118
7.0622
7.0320
7.0622
7.0622
7.0320
7.0622
7.0622
7.0320
7.0824
7.0824
7.0622
7.0824
7.0824
7.1126
7.1327
7.1126
7.0824
7.0824
1126
.1327
1126
.1629
1327
.1327
.1629

N N N R I BEN BN |

1/t

0.147E~-02
0.146E-02
0.145E-02
0.144E-02
0.143E-02
0.142E-02
0.141E-02
0.140E-02
0.13SE-02
0.138E-02
0.137E-02
0.136E-02
0.135E-02
0.134E-02
0.134E-02
0.133E-02
0.132E-02
0.131E-02
0.130E-02
0.129E-02
0.128E-02
0.128E~-02
0.127E-02
0.126E-0C2
0.125E-02
0.124E~02
0.124E-02
0.123E-02
0.122E~02
0.121E-02
0.121E-02
0.120E-02
0.119E-02
0.118E-02
0.118E-02
0.117E-02
0.116E-02
0.116E-02
0.115E-02
0.114E-02
0.114E-02
0.113E-02
0.112E-02
0.112E-02

r2/t

0.530E-03
0.526E-03
0.522E-03
0.519E-03
0.515e-03
0.511E-03
0.508E~03
0.504E-03
0.501E-03
0.497E-03
0.494E-03
0.490E-03
0.487E-03
0.484E-03
0.481E-03
0.477E-03
0.474-03
0.471E-03
0.468E-03
0.465E-03
0.462E-03
0.459E-03
0.456E-03
0.453E-03
0.451E-03
0.448E-03
0.445E-03
0.442E-03
0.440E-03
0.437E-03
0.434E-03
0.432E-03
0.429E-03
0.427E-03
0.424E-03
0.422E-03
0.419E-03
.417E-03
.414E-03
.412E-GC3
.410E-03
.407E-03
.405E-03
.403E-03

OO0 O0OO0OCO
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A-23i

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well PW-2. PAGE 6

Elapsed
Time
(mins.)

899.00
9504.00
909.00
914.00
919.00
924.00
$29.00
$34.00
939.00
944.00
949.00
954.00
$59.00
964.00
969.00
974.00
979.00
984.00
$89.00
994.00
1001.00
1021.00
1041.00
1061.00
1081.00
1101.00
1121.00
1141.00
1161.00
1181.00
1201.00
1221.00
1241.00
1261.00
1281.00
1301.00
1321.00
1341.00
1361.00
1381.00
1401.00
1421.00
1441.00
1461.00

Jacobs'
Correctea
Drawdown
sl
(feet)

7.1629
7.1126
7.0622
7.1126
7.0622
7.0824
7.0622
7.0824
7.0824
7.0622
7.0824
7.0622
7.0824
7.0320
731126
7.0622
7.0622
7.0622
7.1126
7.1126
7.0824
7.0320
7.1126
7.1629
7.1629
7.1830
7.1629
7.2132
7.1629
7.1327
7.1327
7.1327
7.1629
7.1629
7.1126
6.9815
7.0118
6.9614
.2132
.2332
2132
.2633
.3335
.9815

(o) UEN IENEEN BE AN |

1/t

0.111E-02
0.111E-02
0.110E-02
0.109E-02
0.109E-02
0.108E-02
0.108E-02
0.107E-02
0.106E-02
0.106E-02
0.105E-02
0.105E-02
0.104E-02
0.104E-02
0.103E-02
0.103E-02
0.102E-02
0.102E-02

0.101E-02 .

0.101E-02
0.999E-03
0.979E-03
0.961E-03
0.943E-03
0.925E-03
0.908E-03
0.892E-03
0.876E-03
0.861E-03
0.847E-03
0.833E-03
0.819E-03
0.806E-03
0.793E-03
0.781E-03
0.769E-03
0.757E-03
0.746E-03
0.735E-03
0.724E-03
0.714E-02
0.704E-03
0.694E-G3
0.684E-03

r2/t

0.400E-03
0.398E-03
0.396E-03
0.394E-03
0.392E-03
0.390E-03
0.388E-03
0.385E-03
0.383E-03
0.38l1E-03
0.379E-03
0.377E-03
0.375E-03
0.373E-03
0.372E-03
0.370E-03
0.368E-03
0.366E-03
0.364E-03
0.362E-03
0.360E-03
0.353E-03
0.346E-03
0.339E-03
0.333E-03
0.327E-03
0.321E-03
0.316E-03
0.310E-03
0.305E-03
0.300E-03
0.295E-03
0.290E-03
0.285E-03
0.281E-03
0.277E-G3
0.273E-03
0.268E-023
0.265E-G3
0.261E-03
0.257E-03
0.253E-03
0.250E-C3
0.246E-C3

E;HE4*:1
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A-BL

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well PW-2. PAGE 7

Elapsed

Jacobs'

Time Corrected 1/¢ r2/¢t
(mins.) Draw?own
(]
(feet)
1481.00 7.0118 0.675E-03 0.243E-03
1501.00 7.0320 0.666E=-03 0.240E-03
1521.00 7.1327 0.657E-03 0.237E-03
1541.00 7.1126 0.649E-03 0.234E-03
1561.00 7.1629 0.641E-03 0.231E~-03
1581.00 7.1629 0.633E-03 0.228E-03
1601.00 7.2132 0.625E-02 0.225E~-03
1621.00 7.2132 0.617E-03 0.222E-03
1641.00 7.2332 0.609E-03 0.219E-03
1661.00 7.2332 0.602E-03 0.217E-03
1681.00 7.2332 0.595E-03 0.214E-03
1701.00 7.2132 0.588E-03 0.212E-03
1721.00 7.1830 0.581E-03 0.209E-03
1741.00 7.2332 0.574E-03 0.207E-03
1761.00 7.2633 0.568E-03 0.204E-03
1781.00 7.2633 0.561E-03 0.202E-03
1801.00 7.2633 0.555E-03 0.200E-03
1821.00 7.2834 0.549E-03 0.198E-03
1841.00 . 7.3335 0.543E-03 0.196E~-03
1861.00 7.4136 0.537E-03 0.193E-03
1881.00 7.4336 0.532E-03 0.191E-03
1901.00 7.4635 0.526E~-03 0.189E-03
1921.00 7.4835 0.521E-03 0.187E~03
1941.00 7.4635 0.515E-03 0.185E-03
1961.00 7.5135 0.510E-03 0.184E-03
1981.00 7.4835 0.505E-03 0.182E-03
2001.00 7.4835 0.500E-03 0.180E-03
2021.00 7.5138 0.495E-03 0.178E-03
2041.00 7.4635 0.490E-03 0.176E-03
2061.00 7.5135 0.485E~-03 0.175E-03
2081.00 7.4835 0.481E-03 0.173E-03
2101.00 7.5334 0.476E-03 0.171E-03
2121.00 7.5334 0.471E-03 0.170E-03
2141.00 7.5135 0.467E-03 0.168E-03
2161.00 7.4835 0.463E-03 0.167E-03
2181.00 7.4835 0.459E-03 0.165E-03
2201.00 7.5633 0.454E-03 0.164E-03
2221.00 7.5334 0.450E-03 0.162E-03
2241.00 7.5334 0.446E-03 0.161E-03
2261.00 7.5633 0.442E-C3 0.159E-03
2281.00 7.5633 0.438E-G3 0.158E-03
2301.00 7.5832 0.435E-G3 0.156E-C3
2321.00 7.6131 0.431E~G3 0.155E-03
2341.00 7.6131 0.427E-G3 0.154E-03 4;nE’*2L
STAGE
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A-83%

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well PW-2. PAGE 8

Elapsed
Time
(mins.)

2361.00
2381.00
2401.00
2421.00
2441.00
2461.00
2481.00
2501.00
2521.00
2541.00
2561.00
2581.00
2601.00
2621.00
2641.00
2661.00
2681.00
2701.00
2721.00
2741.00
2761.00
2781.00
2801.00
2821.00
2841.00
2861.00

Jacobs'
Corrected
Drawdown
s!
(feet)

7.5832
7.6628
7.6628
7.7125
7.5832
7.5832
7.6628
7.6131
7.6131
7.5633
7.5633
7.4835
7.5135
7.5135
7.4336
7.4336
7.4835
7.5334
7.4635
7.4635
7.5133
7.5334
7.5135
7.5334
7.4835
7.3636

1/t

0.424E-03
0.420E-03
0.416E-03
0.413E-03
0.410E-03
0.406E~03
0.403E-03
0.400E-03
0.397E-03
0.394E-03
0.390E-03
0.387E-03
0.384E-03
0.382E-03
0.379E-03
0.376E-03
0.373E-03
0.370E-03
0.368E-03
0.365E-03
0.362E-03
0.360E-03
0.357E-03
0.354E-03
0.352E-G3
0.350E-03

r2/t

0.152E-03
0.151E-03
0.150E-03
0.149E-03
0.147E-03
0.146E-03
0.145E-03
0.144E-03
0.143E-03
0.142E-03
0.141E-03
0.139E-03
0.138E-G3
0.137E-03
0.136E-03
0.135E-03
0.134E-03
0.133E-03
0.132E-03
0.131E-03
0.130E-03
0.129E-03
0.129E-03
0.128E-03
0.127E-03
0.126E-03

5\'\2 '*2.
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A-B4%

Unconfined Aquifer Reduced Drawdown Data

Kell: OW-1l
Distance (r): 25.0 feet Thickness (b): 63.96 feet
Discharge Rate: 295 GPM
Elapsed Jacobs'
T ime Corrected 1l/¢ r2/t
(mins.) Drawdown
sl
(feet)
0.00 0.4776 0.600E+05 0.375E+08
0.05 0.7465 0.200E+02 0.125E+05
0.10 1.0597 0.100E+02 0.625E+04
0.15 1.2015 0.667E+01 0.417E+04
0.20 1.2185 0.500E+01 0.312E+04
0.25 1.1902 0.400E+01 0.250E+04
0.30 1.1732 0.333E+01 0.208E+04
0.35 1.1732 0.286E+01 0.179E+04
0.40 1.2015 0.250E+01 0.156E+04
0.50 1.2298 0.200E+01 0.125E+04
0.60 1.2582 0.167E+01 0.104E+04
0.70 1.2865 0.143E+CQ1 0.893E+03
0.80 1.3147 0.125E+01 0.781E+03
6.90 1.3317 0.111E+C1 0.6%4E+03
1.00 1.4278 0.100E+01 0.625E+03
1.50 1.4842 0.667E+00 0.417E+03
2.00 1.5293 0.500E+00 0.312E+03
2.50 1.5406 0.400E+CO 0.250E+03
3.00 1.5687 0.333E+0Q0 0.208E+03
3.50 1.5969% 0.286E+00 0.179E+03
4.00 1.6700 0.250E+00 0.156E+03
4.50 1.7543 0.222E+00 0.139E+03
5.00 1.8778 0.200E+0C0 0.125E+03
6.00 1.9506 0.167E+00 0.104E+03
7.00 1.9506 0.143E+00 0.893E+02
8.00 1.9618 0.125E+0Q0 0.781E+02
9.00 1.9785 0.111E+0Q0 0.694E+02
10.00 1.9785 0.100E+CO 0.625E+02
11.00 1.9785 0.909E-01 0.568E+02
12.00 1.9897 0.833E-01 0.521E+02
13.00 2.2409 0.769E~-01 0.481E+02
14.00 2.3800 0.714E-01 0.446E+02
15.00 2.4078 0.667E~01 0.417E+02
16.00 2.4356 0.625E-01 0.391E+02
17.00 2.5188 0.588E-01 0.368E+02
18.00 2.7015 0.556E~01 0.347E+02
19.00 2.6738 0.526E-01 0.329E+02
20.00 2.6019 0.500E-01 0.313E+C2
21.00 2.6019 0.476E-01 0.298E+02
22.00 2.6185 0.455E-01 0.284E+C2
23.00 2.6296 0.435E-G1 0.272E+02
24.00 2.6462 0.417E-C1 0.260E+02
25.00 2.64672 0.400E-01 0.250E+0z2
26.00 2.6462 0.385E-C1 0.240E+02 6\T‘E YA
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A-BT

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-1. PAGE 2

Elapsed
Time
(mins.)

27.00
28.00
29.00
34.00
39.00
44.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00
104.00
109.00
114.00
119.00
124.00
125.00
134.00
139.00
144.00
149.00
154.00
159.00
164.00
169.00
174.00
179.00
184.00
189.00
194.00
199.00
204.00
209.00
214.00
219.00
224.00
229.00
234.00

Jacobs!
Corrected
Drawdown
s!
(feet)

2.6572
2.6462
2.6019
2.5908
2.7015
2.7401
2.7567
2.7677
2.7843
2.7953
2.8229
2.8395
2.8670
2.8780
2.8946
2.9056
2.9221
2.9331
2.9331
2.9606
2.9606
2.9771
2.9881
3.0156
3.0321
3.0431
3.0706
3.0871
3.0980
3.1145
3.1255
3.1419
3.1529
3.1694
3.1694
3.1803
3.1968
3.1968
3.2077
3.224z2
3.2351
3.2515
3.2077
3.2351

1/t

0.370E-01
0.357E-01
0.345E-01
0.294E-01
0.256E-01
0.227E-01
0.204E-01
0.185E-01
0.169E-01
0.156E-01
0.145E-01
0.135E-01
0.127E-01
0.119E-01
0.112E-01
0.106E-01
0.101E-01
0.962E-02
0.917E-02
0.877E-02
0.840E-02
0.806E-02
0.775E-02
0.746E-02
0.719E-02
0.694E-02
0.671E-02
0.649E-02
0.629E-02
0.610E-02
0.592E-02
0.575E~-02
0.559E-02
0.543E-02
0.529E-02
0.515E-02
0.503E-02
0.490E-02
0.478E-02
0.467E-02
0.457E-02
0.446E-02
0.437E-02
0.427E-02

r2/t

0.231E+02
0.223E+02
0.216E+02
0.184E+02
0.160E+02
0.142E+02
0.128E+02
0.116E+02
0.106E+02
0.977E+01
0.906E+01
0.845E+01
0.791E+01
0.744E+01
0.702E+01
0.665E+01
0.631E+01
0.601E+01
0.573E+01
0.548E+01
0.525E+01
0.504E+Cl
0.484E+01
0.466E+01
0.450E+01
0.434E+01
0.419E+01
0.406E+01
0.393E+01
0.381lE+01
0.370E+01
0.359E+01
0.349E+01
0.340E+C1
0.331E+01
0.322E+01
0.314E+01
0.306E+01
0.299E+01
0.292E+01
0.285E+01
0.279E+01
0.273E+01
0.267E+C1

Sre®Z
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A - B

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-1l.

Elapsed
Time
(mins.)

239.
244.
249.
254.
259.
264.
269.
274.
279.
284.
289.
294.
299.
304.
309.
314.
319.
324.
329.
334.
339.
344.
349.
354.
359.
364.
369.
374.
3789.
384.
389.
394.
399.
404.
409.
414.
419.
424.
429
434
439
444
449.
454.

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

.00
.00
.00
.00

00
00

Jacobs'
Correctea
Drawdown
sl
(feet)

3.2515
3.2625
3.2625
3.2789
3.2789
3.2898
3.2898
3.3063
3.3172
3.3172
3.3336
3.3172
3.3063
3.3063
3.2789
3.2898
3.3609
3.3719
3.3882
3.3882
3.3882
3.3882
3.3992
3.3992
3.4155
3.4155
3.4155
3.4155
3.4265
3.4265
3.4155
3.4155
3.4155
3.4428
3.4537
3.4537
.4701
.4701
.4701
.4810
.4810
.4537
.4537
.5900

WWwWwuwwwwww

1/t

0.418E-02
0.410E-02
0.402E-02
0.394E-02
0.386E-02
0.379E-02
0.372E-02
0.365E-02
0.358E-02
0.352E-02
0.346E-02
0.340E-02
0.334E-02
0.329E-02
0.324E-02
0.318E-02
0.313E-02
0.309E-02
0.304E-02
0.299E-02
0.295E-02
0.291E-02
0.287E-02
0.282E-02
0.279E-02
0.275E-02
0.271E-02
0.267E-02
0.264E~-02
0.260E-02
0.257E-02
0.254E-02
0.251E-02
0.248E-02
0.244E-02
0.242E-02
0.239E-02
0.236E-02
0.233E-02
0.230E~-02
0.228E-02
0.225E~02
0.223E-02
0.220E~02

r2/t

0.262E+01
0.256E+01
0.251E+01
0.246E+01
0.241E+01
0.237E+01
0.232E+01
0.228E+01
0.224E+01
0.220E+01
0.216E+01
0.213E+01
0.209E+C1
0.206E+01
0.202E+01
0.199E+C1
0.196E+01
0.193E+01
0.190E+01
0.187E+Q1
0.184E+01
0.182E+01
0.179E+01
0.177E+01
0.174E+€1
0.172E+01
0.169E+0C1
0.167E+01
0.165E+01
0.163E+01
0.161E+01
0.159E+01
0.157E+01
0.155E+C1
0.153E+01
0.151E+C1
0.149E+01
0.147E+C1l
0.146E+C1
0.144E+0C1
0.142E+01
0.141E+C1
0.139E+C1
0.138E+C1

PAGE 3

QEWE'*QL
Smee 1
ouwo-1

) oF‘E5

CATP-



A-B7

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-1.

Elapsed
Time
(mins.)

459.00
464.00
469.00
474.00
479.00
484.00
489.00
494.00
499.00
504.00
509.00
514.00
519.00
524.00
529.00
534.00
539.00
544.00
549.00
554.00
559.00
564.00
569.00
574.00
579.00
584.00
589.00
594.00
599.00
604.00
609.00
614.00
619.00
624.00
629.00
634.00
639.00
644.00
649.00
654.00
659.00
664.00
669.00
674.00

Jacobs'
Corrected
Drawdown
sl
(feet)

3.5791
3.5791
3.5900
3.6063
3.6063
3.6063
3.6063
3.6063
3.6063
3.6063
3.6063
3.6172
3.6172
3.6335
3.6335
3.6335
3.6335
3.6335
3.6335
3.6335
3.6444
3.6444
3.6444
3.6607
3.6607
3.6607
3.6607
3.6607
3.6715
3.6715
3.6715
3.6878
3.6878
3.6987
3.7150
3.7150
3.7150
3.7259
3.7259
3.7421
3.74z21
3.7530
3.7693
3.7693

1/t

0.218E-02
0.216E-02
0.213E-02
0.211E-02
0.209E-02
0.207E-02
0.204E-02
0.202E~-02
0.200E-02
0.198E-02
0.196E-02
0.195E-02
0.193E-02
0.191E-02
0.189E-C2
0.187E-02
0.186E-02
0.184E-02
0.182E-02
0.181E-02
0.179E-02
0.177E-02
0.176E-02
0.174E-02

-0.173E-02

0.171E-02
0.170E-02
0.168E-02
0.167E-02
0.166E-02
0.164E-02
0.163E-02
0.162E-02
0.160E-02
0.159E-02
0.158E-02
0.156E-02
0.155E-02
0.154E-02
0.153E-02
0.152E-02
0.151E-02
0.149E-02
0.148E-02

r2/t

0.136E+01
0.135E+01
0.133E+01
0.132E+01
0.130E+01
0.128E+01
0.128E+01
0.127E+01
0.125E+01
0.124E+01
0.123E+01
0.122E+01
0.120E+01
0.11%E+01
0.118E+C1
0.117E+01
0.116E+01
0.115E+01
0.114E+01
0.113E+01
0.112E+01
0.111E+01
0.110E+C1
0.109E+01
0.108E+01
0.107E+01
0.106E+01
0.105E+01
0.104E+01
0.103E+01
0.103E+01
0.102E+01
0.101E+01
0.100E+01
0.994E+00
0.986E+00
0.978E+00
0.970E+0Q0
0.963E+00
0.956E+00
0.948E+CO
0.941E+0Q0
0.934E+CO
0.927E+CO
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A-25

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-1l.

Elapsed
Time
(mins.)

679.00
684.00
689.00
694.00
699.00
704.00
709.00
714.00
719.00
724.00
729.00
734.00
739.00
744.00
749.00
754.00
759.00
764.00
769.00
774.00
7759.00
784.00
789.00
794.00
+799.00
804.00
809.00
814.00
8159.00
824.00
829.00
834.00
839.00
844.00
849.00
854.00
859.00
864.00
869.00
874.00
879.00
884.00
889.00
894.00

Jacobs'
Corrected
Drawdown
s'
(feet)

3.7693
3.7693
3.7801
3.7801
3.7801
3.7964
3.7964
3.7964
3.8235
3.8235
3.8072
3.8072
3.8072
3.8235
3.8235
3.8343
3.8343
3.8506
3.8506
3.8506
3.8506
3.8614
3.8614
3.8614
3.8614
3.8777
3.8777
3.8777
3.8777
3.8885
3.8885
3.8885
3.9047
3.9047
3.9047
3.9047
3.9156
3.9156
3.9156
3.9156
3.9316
3.9318
3.9318
3.9318

1/t

0.147E-02
0.146E-02
0.145E-02
0.144E-02
0.143E-02
0.142E-02
0.141E-02
0.140E-02
0.139E-02
0.138E-02
0.137E-02
0.136E-02
0.135E-02
0.134E-02
0.134E-02
0.133E-02
0.132E-02
0.131E-02
0.130E-02
0.129E-02
0.128E-02
0.128E-02
0.127E-02
0.126E-02
0.125E-02
0.124E-02
0.124E-02
0.123E-02
0.122E-02
0.121E-02
0.121E-02
0.120E-02
0.119E-0Q2
0.118E-02
0.118E-02
C.117E-02
0.116E-02
0.116E-02
0.115E-02
0.114E-02
0.114E-02
0.113E-02
0.112E-02
0.112E-02

r2/t

0.920E+00
0.914E+00
0.907E+00
0.901E+00
0.894E+00
0.888E+00
0.882E+00
0.875E+00
0.869E+00
0.863E+00
0.857E+00
0.851E+0Q0
0.846E+00
0.840E+00
0.834E+00
0.829E+00
0.823E+00
0.818E+00
0.813E+00
0.807E+00
0.802E+00
0.797E+00
0.792E+00
0.787E+C0
0.782E+00
0.777E+00
0.773E+GO
0.768E+00
0.763E+00
0.758E+00
0.754E+00
0.749E+CO
0.745E+CO
0.741E+00
0.736E+00
0.732E+Q0
0.728E+CO
0.723E+CO
0.719E+CQ
0.715E+CO
0.711E+0Q0
0.707E+CO
0.703E+00
0.699E+CO
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Ao

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well Ow-1. PAGE 6

Elapsed
Time
(mins.)

§99.00
904.00
909.00
914.00
919.00
924.00
929.00
934.00
$39.00
944.00
949.00
954.00
959.00
964.00
969.00
974.00
979.00
984.00
989.00
994.00
1001.00
1021.00
1041.00
1061.00
1081.00
1101.00
1121.00
1141.00
1161.00
1181.00
1201.00
1221.00
1241.00
1261.00
1281.00
1301.00
1321.00
1341.00
1361.00
1381.00
1401.00
1421.00
1441.00
1461.00

Jacobs'
Corrected
Drawdown
s!
(feet)

3.9318
3.9426
3.9156
3.9156
3.9156
3.9156
3.9156
3.9318
3.9318
3.9318
3.9318
3.9318
3.9318
3.9318
3.9588
3.9426
3.9426
3.9426
3.9426
3.9426
3.9426
3.9426
3.9697
3.9967
3.9967
4.0129
4.0237
4.0237
4.0399
4.0237
4.0129
4.0237
4.0237
4.0129
3.9697
3.9859
4.0129
3.9967
.066°
.0936%
.0936
.1208
.147¢
3.9426

[ S S

1/t

0.111E-02
0.111E-02
0.110E-02
0.109E-02
0.109E-02
0.108E-02
0.108E-02
0.107E-02
0.106E-02
0.106E-02
0.105E-02
0.105E-02
0.104E-02
0.104E-02
0.103E-02
0.103E-02
0.102E-02
0.102E-02
0.101E-02
0.101E-02
0.999E-03
0.979E-03
0.961E-03
0.943E-03
0.925E-03
0.908E-03
0.892E-03
0.876E-03
0.861E-03
0.847E-03
0.833E-03
0.819E-03
0.806E-03
0.793E-03
0.781E-03
0.769E-03
0.757E-03
0.746E-03
0.735E-03
0.724E-03
0.714E-03
0.704E-03
0.694E-03
0.684E-03

r2/t

0.695E+00C
0.691E+0C
0.688E+00
0.684E+0C
0.680E+00
0.676E+00
0.673E+00
0.669E+00
0.666E+00
0.662E+00
0.659E+00
0.655E+00
0.652E+00
0.648E+C0
0.645E+00
0.642E+00
0.638E+00
0.635E+00
0.632E+00
0.629E+00
0.624E+00
0.612E+00
0.600E+00
0.589E+00
0.578E+00
0.568E+00
0.558E+00
0.548E+00
0.538E+CO0
0.529E+00
0.520E+u0Q
0.512E+0Q0
0.504E+00
0.496E+00
0.488E+0Q0
0.480E+CQO
0.473E+C0
0.466E+00
0.459E+CQO
0.453E+CO
0.446E+00
0.440E+0Q
0.434E+CO
0.428E+CQO



Aqo

Unconfined Aguifer keduced Drawdown Data

Union Station Location 2, Test 1, Well OW-1. PAGE 7

Elapsed
Time
(mins.)

1481.00
1501.00
1521.00
1541.00
1561.00
1581.00
1601.00
1621.00
1641.00
1661.00
1681.00
1701.00
1721.00
1741.00
1761.00
1781.00
1801.00
1821.00
1841.00
1861.00
1881.00
1901.00
1921.00
1941.00
1961.00
1981.00
2001.00
2021.00
2041.00
2061.00
2081.00
2101.00
2121.00
2141.00
2161.00
2181.00
2201.00
2221.00
2241.00
2261.00
2281.00
2301.00
2321.00
2341.00

Jacobs'
Corrected
Drawdown
sl
(feet)

3.9588
4.0777
4.1046
4.1208
4.1046
4.1316
4.1585
4.1747
4.2016
4.2124
4.2124
4.2124
4.2124
4.2393
4.2393
4.2393
4.2554
4.2662
4.2823
4.3092
4.3360
4.3629
4.3629
4.3629
4.3736
4.3736
4.3897
4.4005
4.3897
4.4005
4.4005
4.4005
4.4165
4.4165
4.4165
4.4165
4.4434
4.4434
.4434
.4541
.4541
.4701
.4701
.4701

[ = S SN

1/t

0.675E-03
0.666E-03
0.657E-03
0.649E-03
0.641E-03
0.633E-03
0.625E-03
0.617E-03
0.609E~03
0.602E-03
0.595E~03
0.588E-03
0.581E-03
0.574E-03
0.568E~03
0.561E-03
0.555E-03
0.549E-03
0.543E-03

0.537E-03.

0.532E-03
0.526E-03
0.521E-03
0.515E-03
0.510E-03
0.505E-03
0.500E-03
0.495E-03
0.490E-03
0.485E-03
0.481E-03
0.476E-03
0.471E-03
0.467E-03
0.463E-03
0.45%E-03
0.454E-03
0.450E-03
0.446E-G3
0.442E-03
0.438E-03
0.435E-03
0.431E-Q3
¢.427E-03

r2/t

0.422E+00
0.416E+00
0.411E+00
0.406E+00
0.400E+00
0.395E+CO
0.390E+00
0.386E+00
0.381E+00
0.376E+00
0.372E+QCO
0.367E+00
0.363E+00
0.359E+0C0
0.355E+00
0.351E+00
0.347E+0Q0
0.343E+00
0.339E+00
0.336E+00
0.332E+00
0.329E+00
0.325E+00
0.322E+CO
0.319E+00
0.315E+00
0.312E+0CO0
0.309E+CO
0.306E+QQ
0.303E+00
0.300E+CO
0.297E+00
0.295E+C0
0.292E+CQO
0.289E+00
0.287E+00
.284E+CQ
.281E+CO
.27%E+CC
.276E+CC
.274E+CGC
.272E+QC
.268E+CO0
.267E+QC

OCOOCOOOC0O



A-4

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well Ow-1. PAGE 8

Elapsed
Time
(mins.)

2361.00
2381.00
2401.00
2421.00
2441.00
2461.00
2481.00
2501.00
2521.00
2541.00
2561.00
2581.00
2601.00
2621.00
2641.00
2661.00
2681.00
2701.00
2721.00
2741.00
2761.00
2781.00
2801.00
2821.00
2841.00
2861.00

Jacobs'
Correctedc
Drawdown
Sl
(feet)

4.4809
4.5076
4.5076
4.5076
4.4809
4.4809
4.4809
4.4809
4.4809
4.4701
4.4541
4.4434
4.4434
4.4273
4.4273
4.4541
4.4541
4.4541
4.4541
. 4.4701
4.4701
4.4809
4.4809
4.4701
4.4165
4.4701

1/t

0.424E-03
0.420E-03
0.416E-03
0.413E-03
0.410E-03
0.406E-03
0.403E-03
0.400E-03
0.397E-03
0.394E-03
0.390E-03
0.387E-03
0.384E-03
0.382E-03
0.379E-03
0.376E-03
0.373E-03
0.370E-03
0.368E-03
0.365E-03
0.362E-03
0.360E-03
0.357E-03
0.354E-03
0.352E-03
0.350E-03

r2/t

0.265E+00
0.262E+00
0.260E+00
0.258E+00
0.256E+00
0.254E+00
0.252E+00
0.250E+00C
0.248E+0C0
0.246E+0O0
0.244E+CO
0.242E+00
0.240E+0CO
0.238E+00
0.237E+00
0.235E+00
0.233E+0CO0
0.231E+00
0.230E+00
0.228E+00
0.226E+00
0.225E+00
0.223E+0CO0
0.222E+00
0.220E+CO
0.218E+00

Qe ¥ 2
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A-42

Unconfined Aquifer Reduced Drawdown Data

Well: OW-2
Distance (r): 52.0 feet
Discharge Rate: 295 GPM
Elapsed Jacobs'
Time Corrected l/¢
(mins.) Drawdown
. e
(feet)
0.00 0.0462 0.600E+05
0.05 0.1442 0.200E+02
0.10 0.2881 0.100E+02
0.15 0.4029 0.667E+01
0.20 0.4888 0.500E+01
0.25 0.5174 0.400E+01
0.30 0.5346 0.333E+01
0.35 0.5632 0.286E+01
0.40 0.5918 0.250E+01
0.50 0.6318 0.200E+01
6.60 0.6603 0.167E+01
0.70 0.6888 0.143E+01
0.80 0.7174 0.125E+01
0.90 0.7459 0.111E+C1
1.00 0.8597 0.100E+01
1.50 0.9448 0.667E+00
2.00 1.0017 0.500E+00
2.50 1.047¢C 0.400E+CO
3.00 1.0867 0.333E+00
3.50 1.1320 0.286E+00
4.00 1.1715 0.250E+00
4.50 1.2450 0.222E+00
5.00 1.3691 0.200E+00
6.00 1.4535 0.167E+00
7.00 1.4984 0.143E+00
8.00 1.5097 0.125E+00
9.00 1.5378 0.111E+00
10.00 1.5546 0.100E+0Q0
11.00 1.5658 0.90%9E-01
12.00 1.5827 0.833E-01
13.00 1.7227 0.76%E-01
14.00 1.8457 0.714E-01
15.00 1.901¢ 0.667E-01
16.00 1.9293 0.625E-01
17.00 1.9850 0.588E-01
18.00 2.0851 0.556E~-01
19.00 2.0684 0.526E-01
20.00 2.0128 0.500E-01
21.00 2.0128 0.476E-01
22.00 2.0295 0.455E-01
23.00 2.0295 0.435E-01
24.00 2.0406 0.417E-01
25.00. 2.0406 0.400E-01
26.00 2.0406 0.385E-01

Thickness

r2/t

0.162E+0C9
0.541E+05
0.270E+05
0.180E+05
0.135E+05
0.108E+05
0.901E+04
0.773E+04
0.676E+04
0.541E+04
0.451E+04
0.386E+04
0.338E+04
0.300E+04
0.270E+C4
0.180E+04
0.135E+04
0.108E+04
0.901E+03
0.773E+0C3
0.676E+0C3
0.601E+0C3
0.541E+03
0.451E+03
0.386E+03
0.338E+03
0.300E+03
0.270E+03
0.246E+03
0.225E+Q3
0.208E+(Q3
0.193E+03
0.180E+03
0.169E+C3
0.159E+0C3
0.150E+C3
0.142E+0Q3
0.135E+G3
0.129E+03
0.123E+0C3
0.118E+C3
0.113E+0Q3
0.108E+C3
G.104E+C3

(bl):

55.72 feet

e ¥

6%2 L
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A-42

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-2. PAGE 2

Elapsed
Time
(mins.)

27 .00
28.00
29.00
34.00
39.00
44.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00
104.00

109.00

114.00
115.00
124.00
129.00
134.00
139.00
144.00
149.00
154.00
159.00
164.00
169.00
174.00
179.00
184.00
189.00
194.00
199.00
204.00
209.00
214.00
219.00
224.00
229.00
234.00

Jacobs'
Corrected
Drawdown
Sl
(feet)

2.0406
2.0573
2.0128
2.0017
2.0851
2.1129
2.1240
2.1406
2.1517
2.1684
2.1795
2.1961
2.2072
2.2349
2.2349
2.2626
2.2792
2.2903
2.2903
2.3179
2.3179
2.3345
2.3456
2.3622
2.3732
2.3898
2.4174
2.4284
2.4450
2.4560
2.4560
2.4726
2.4836
2.5001
2.5111
2.5277
2.5277
2.5387
2.5387
2.5387
2.5387
2.5387
2.5552
2.5827

1/t

0.370E-01
0.357E-01
0.345E-01
0.294E-01
0.256E-01
0.227E-01
0.204E-01
0.185E-01
0.169E-01
0.156E-01
0.145E-~01
0.135e-01
0.127E-01
0.119E-01
0.112E-01
0.106E-01
0.101E-01
0.962E-02
0.917E-02
0.877E-02
0.840E-02
0.806E-02
0.775E-02
0.746E-02
0.719E-02
0.694E-02
0.671E-02
0.649E-02
0.629E-02
0.610E-02
0.592E-02
0.575E-02
0.559E-02
0.543E-02
0.529E-02
0.515E-02
0.503E-02
0.490E-02
0.478E-02
0.467E-02
0.457E-02
0.446E-02
0.437E-02
0.427E-02

r2/t

0.100E+03
0.966E+02
0.932E+02
0.795E+02
0.693E+02
0.615E+02
0.552E+02
0.501E+02
0.458E+02
0.423E+02
0.392E+02
0.365E+02
0.342E+02
0.322E+02
0.304E+02
0.288E+02
0.273E+02
0.260E+02
0.248E+02
0.237E+02
0.227E+02
0.218E+02
0.210E+02
0.202E+02
0.195E+02
0.188E+02
0.181E+02
0.176E+02
0.170E+02
0.165E+02
0.160E+02
0.155E+02
0.151E+02
0.147E+02
0.143E+0C2
0.139E+02
0.136E+02
0.133E+02
0.129E+02
0.126E+C2
0.123E+C2
0.121E+02
0.118E+02
0.116E+02

Shre *2-
S |

Ow-Z. CATAR
Z.DF'Sg



A-4a4

Unconfined Agquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-2. PAGE 3

Elapsed
Time
(mins.)

239.00
244.00
249.00
254.00
259.00
264.00
269.00
274.00
279.00
284.00
289.00
294.00
299.00
304.00
309.00
314.00
318.00
324.00
329.00
334.00
339.00
344.00
349.00
354.00
359.00
364.00
369.00
374.00
379.00
384.00
389.00
394.00
399.00
404.00
409.00
414.00
419.00
424.00
429.00
434.00
439.00
444.00
449.00
454.00

Jacobs'
Corrected
Drawdown
s!
(feet)

2.5937
2.6102
2.6102
2.6102
2.6212
2.6212
2.6377
2.6377
2.6487
2.6652
2.6652
2.6652
2.6487
2.6487
2.6377
2.6487
2.6926
2.7201
2.7201
2.7201
2.7311
2.7311
2.7311
2.7311
2.7475
2.7475
2.7585
2.7585
2.7585
2.7749
2.7585
2.7585
2.7585
2.7859
2.8023
2.8023
2.8133
2.8133
2.8133
2.8133
2.8297
2.8023
2.8023
2.8844

1/t

0.418E-02
0.410E-02
0.402E-02
0.394E-02
0.386E-02
0.379E-02
0.372E-G2
0.365E-02
0.358E-02
0.352E-02
0.346E-02
0.340E-02
0.334E-02
0.329E-02
0.324E-02
0.318E~02
0.313E-02
0.309E-02
0.304E-02
0.299E-02
0.295E-02
0.291E-02
0.287E-02
0.282E-02
0.279E-02
0.275E-02
0.271E-02
0.267E-02
0.264E-02
0.260E~02
0.257E~-02
0.254E-02
0.251E-02
0.248E-02
0.244E-02
0.242E-02
0.239E-02
0.236E-02
0.233E-02
0.230E-02
0.228E-02
0.225E-02
0.223E-02
0.220E-02

r2/t

0.113E+02
0.111E+02
0.109E+02
0.106E+02
0.104E+02
0.102E+02
0.101E+02
0.987E+01
0.969E+01
0.952E+01
0.936E+01
0.920E+01
0.904E+01
0.889E+01
0.875E+01
0.861lE+01
0.848E+01
0.835E+01
0.822E+01
0.810E+01
0.798E+01
0.786E+01
0.775E+01
0.764E+01
0.753E+01
0.743E+01
0.733E+0C1
0.723E+01
0.713E+01
0.704E+Q1
0.695E+01
0.686E+01
0.678E+01
0.669E+01
0.661lE+01
0.653E+01
0.645E+C1
0.638E+0C1
0.630E+01
0.623E+01
0.616E+01
0.609E+0Q1
0.602E+01
0.596E+01

€5ﬂ5=&21
ETAGE
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A-4%

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-2.

Elapsed
Time
(mins.)

459.00
464.00
469.00
474.00
479.00
484.00
489.00
494.00
499.00
504.00
509.00
514.00
519.00
524.00
529.00
534.00
539.00
544.00
549.00
554.00
559.00
564.00
569.00
574.00
579.00
584.00
589.00
594.00
599.00
604.00
609.00
614.00
619.00
624.00
629.00
634.00
639.00
644.00
649.00
654.00
659.00
664.00
665.00
674.00

Jacobs'
Corrected
Drawdown
S ]
{feet)

2.8954
2.8954
2.8954
2.9118
2.9118
2.9118
2.9227
2.9227
2.9227
2.9227
2.9227
2.9391
2.9391
2.9500
2.9500
2.9500
2.9500
2.9500
2.9500
2.9500
2.9664

2.9664

2.9664
2.9773
2.9773
2.9773
2.9773
2.9773
2.9937
2.9937
2.9937
3.0046
3.0046
3.0210
3.0210
3.0319
3.031°
3.0319
3.0482
3.0482
3.0581
3.0581
3.0755
3.0755

1/t

0.218E-02
0.216E-02
0.213E-02
0.211E-02
0.209E-02

'0.207E-02

0.204E-02
0.202E-02
0.200E-02
0.198E-02
0.196E-02
0.195E-02
0.193E-02
0.191E-02
0.189E-02
0.187E-02
0.186E-02
0.184E~02
0.182E-02
0.181E-02
0.179E-02
0.177E-02
0.176E-02
0.174E-02
0.173e-02
0.171E-02
0.170E-02
0.168E-02
0.167E-02
0.166E-02
0.164E-02
0.163E-02
0.162E-02
0.160E-02
0.159E-02
0.158E-02
0.156E-02
.155E-02
.154E-02
.153E-02
.152E-02
.151E-02
0.149E-02
0.148E-02

oNoNololoe)]

r2/t

0.589E+01
0.583E+01
0.577E+Q1
0.570E+01
0.565E+01
0.559E+01
0.553E+01
0.547E+01
0.542E+01
0.537E+01
0.531E+Cl
0.526E+01
0.521E+01
0.516E+01
0.511E+01
0.506E+01
0.502E+0C1
0.497E+01
0.493E+01
0.488E+01
0.484E+01
0.479E+01
0.475E+01
0.471E+01
0.467E+01
0.463E+01
0.459E+01
0.455E+01
0.451E+01
0.448E+01
0.444E+01
0.440E+01
0.437E+C1
0.433E+01
0.430E+01
0.426E+01
0.423E+Cl
0.420E+01
0.417E+01
0.413E+Cl
0.410E+C1
0.407E+C1l
0.404E+01
0.401E+C1

PAGE 4
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A-46

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-2.

Elapsea
Tine
(mins.)

679.00
684.00
689.00
694.00
699.00
'704.00
709.00
714.00
719.00
724.00
729.00
734.00
739.00
744.00
749.00
754.00
759.00
764.00
769.00
774.00
779.00
- 784.00
789.00
794.00
799.00
804.00
809.00
814.00
819.00
8§24.00
829.00
834.00
839.00
844.00
849.00
854.00
859.00
864.00
£69.00
§74.00
879.00
884.00
889.00
894.00

Jacobs'
Corrected
Drawdown
sl
(feet)

3.0755
3.0755
3.0864
3.0864
3.086¢4
3.1027
3.1027
3.1027
3.1136
3.1136
3.1136
3.1136
3.1136
3.1136
3.1136
3.1299
3.1408
3.1408
3.1571
3.1571
3.1571
3.1571
3.1571
3.1571
3.1571
3.1680
3.1680
3.1843
3.1680
3.1843
3.1843
3.1843
3.1952
3.1952
3.1952
3.1952
3.2113
3.2115
3.2115
3.2115
3.2115
3.2115
3.2224
3.2224

1/t

0.147E-02
0.146E-02
0.145E-02
0.144E-02
0.143E-02
0.142E-02
0.141E-02
0.140E-02
0.139E-02
0.138E-02
0.137E-02
0.136E-02
0.135E-02
0.134E-02
0.134E-02
0.133E-02
0.132E-02
0.131E-02
0.130E-02
0.129E-02
0.128E-02
0.128E-02
0.127E-02
0.126E-02
0.125E~-02
0.124E-02
0.124E-02
0.123E-02
0.122E-02
0.121E-02
0.121E-02
0.120E-02
0.119E-02
0.118E-02
0.118E-02
0.117E-02
0.116E-02
0.116E-02
0.115E-02
0.114E-02
0.114E-02
0.113E-02
0.112E-02
0.112E-02

r2/t

0.398E+01
0.395E+01
0.392E+01
0.390E+01
0.387E+01
0.384E+01
0.381E+01
0.379E+C1
0.376E+01
0.373E+01
0.371E+01
0.368E+01
0.366E+C1
0.363E+01
0.361E+01
0.359E+01
0.356E+01
0.354E+01
0.352E+0Q1
0.349E+01
0.347E+01
0.345E+01
0.343E+01
0.341E+01
0.338E+01
0.336E+01
0.334E+C1
0.332E+01
0.330E+01
0.328E+01
0.326E+01
0.324E+01
0.322E+01
0.320E+01
0.318E+01
0.317E+01
0.315E+C1
0.313E+01
0.311E+01
0.309E+C1
0.308E+C1
0.306E+C1
0.304E+01
0.302E+01

PAGE 5
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p-4a7

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well CW-2. PAGE 6

Elapsed
Time
(mins.)

899.00
904.00
909.00
914.00
919.00
924.00
929.00
934.00
939.00
944.00
949.00
954.00
959.00
964.00
969.00
974.00
979.00
984.00
989.00
994.00
1001.00
1021.00
1041.00
1061.00
1081.00
1101.00
1121.00
1141.00
1161.00
1181.00
1201.00
1221.00
1241.00
1261.00
1281.00
1301.00
1321.00
1341.00
1361.00
1381.00
1401.00
1421.00
1441.00
1461.00

Jacobs'
Corrected
Drawdown
s|
(feet)

3.2224
3.2224
3.2115
3.2115
3.2115
3.2115
3.2115
3.1843
3.1843
3.1843
3.1843
3.1843
3.1843
3.1843
3.1952
3.1952
3.1843
3.1952
3.1843
3.1952
3.1843
3.2224
3.2495
3.2658
3.2766
3.2766
3.2766
3.2929
3.2929
3.2929
3.2766
3.2929
3.2929
3.2766
3.2224
3.2495
3.2658
3.2658
3.3038
3.3309
3.3309
3.3580
3.3850
3.1952

1/t

0.111E-02
0.111E-02
0.110E-02
0.109E-02
0.109E-02
0.108E-02
0.108E-02
0.107E-02
0.106E-02
0.106E-02
0.105E-02
0.105E-02
0.104E-02
0.104E-02
0.103E-02
0.103E-02
0.102E-02
0.102E-02
0.101E-02
0.101E-02
0.999E-03
0.979E-03
0.961E-03
0.943E-03
0.925E-03
0.908E-03
0.892E-03
0.876E-03
0.861E-03
0.847E-03
0.833E-03
0.819E-03
0.806E-03
0.793E-03
0.781E-03
0.769E-03
0.757E-03
0.746E~03
0.735E-03
0.724E-03
0.714E-03
0.704E-G3
0.694E-03
0.684E-03

r2/t

0.301E+01
0.299E+01
0.297E+01
0.296E+01
0.294E+0C1
0.293E+01
0.291E+01
0.290E+0C1
0.288E+01
0.286E+01
0.285E+C1
0.283E+01
0.282E+C1
0.280E+01
0.279E+01
0.278E+01
0.276E+01
0.275E+01
0.273E+01
0.272E+01
0.270E+01
0.265E+01
0.260E+01

0.255E+01

0.250E+01
0.246E+01
0.241E+01
0.237E+01
0.233E+01
0.229E+01
0.225E+01
0.221E+01
0.218E+01
0.214E+01
0.211E+01
0.208E+01
0.205E+01
0.202E+C1
0.199E+C1
0.196E+C1
0.193E+01
0.190E+01
0.188E+01

6.185E+01

Sre® 2
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A-98

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-2. PAGE 7

Elapsed
Lime
(mins.)

1481.00
1501.00
1521.00
1541.00
1561.00
1581.00
1601.00
1621.00
1641.00
1661.00
1681.00
1701.00
1721.00
1741.00
1761.00
1781.00
1801.00
1821.00
1841.00
1861.00
1881.00
1901.00
1921.00
1941.00
1961.00
1981.00
2001.00
2021.00
2041.00
2061.00
2081.00
2101.00
2121.00
2141.00
2161.00
2181.00
2201.00
2221.00
2241.00
2261.00
2281.00
2301.00
2321.00
2341.00

Jacobs'
Corrected
Drawdown
sl
(feet)

3.2224
3.3471
3.3580
3.3742
3.3742
3.4013
3.4121
3.4283
3.4554
3.4662
3.4662
3.4662
3.4662
3.4932
3.4932
3.4932
3.5094
3.5202
3.5364
3.5634
3.5742
3.5903
3.5903
3.6011
3.6173
3.6173
3.6173
3.6281
3.6281
3.6281
3.6442
3.6442
3.6442
3.6442
3.6550
3.6550
3.6711
3.6819
3.6819
.6819
.681%
.6980
.6980C
.6980

WWwWwww

1/t

0.675E-03
0.666E=03
0.657E=03
0.649E-03
0.641E-03
0.633E-03
0.625E-03
0.617E-03
0.609E-03
0.602E~03
0.595E~03
0.588E~-03
0.581E-03
0.574E=03
0.568E~-03
0.561E~03
0.555E-03
0.549E-03
0.543E-03
0.537E~03
0.532E-03
0.526E~03
0.521E-03
0.515E-03
0.510E-03
0.505E-03
0.500E-03
0.495E-03
0.490E-03
0.485E-03
0.481E-03
0.476E-03
0.471E-03
0.467E~03
0.463E-03
0.459E-03
0.454E-03
0.450E-03
0.446E-03
0.442E-03
0.438E-03
0.435E-03
0.431E-03
0.427E-03

r2/t

0.183E+01
0.180E+01
0.178E+01
0.175E+01
0.173E+01
0.171E+01
0.169E+01
0.167E+01
0.165E+01
0.163E+01
0.161E+01
0.159E+01
0.157E+01
0.155E+01
0.154E+01
0.152E+01
0.150E+01
0.148E+01
0.147E+01
0.145E+01
0.144E+01
0.142E+0Q1
0.141E+01
0.139E+01
0.138E+C1
0.136E+01
0.135E+01
0.134E+01
0.132E+01
0.131E+01
0.130E+01
0.129E+C1
0.127E+01
0.126E+01

.0.125E+01

0.124E+C1
0.123E+01
0.122E+0C1
0.121E+Cl
0.120E+Cl
0.119E+0C1
G.118E+Cl
0.117E+C1
0.116E+C1l

Sre F2-
Spee L

-2 DATA
_7 oF 25



A -

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well Ow-2. PAGE 8

Elapsed
Time
(mins.)

2361.00
2381.00
2401.00
2421.00
2441.00
2461.00
2481.00
2501.00
2521.00
2541.00
2561.00
2581.00
2601.00
2621.00
2641.00
2661.00
2681.00
2701.00
2721.00
2741.00
2761.00
2781.00
2801.00
2821.00
2841.00
2861.00

Jacobs'
Corrected
Drawdown
sl
(feet)

3.7088
3.7249
3.7357
3.7249
3.7088
3.6980
3.6980
3.6980
3.6819
3.6819
3.6550
3.6442
3.6281
3.6281
3.6173
3.6442
3.6442
3.6550
3.6550
3.6711
3.6711
3.6819
3.6980
3.6980
3.6281
3.6980

1/t

0.424E-03
0.420E-03
0.416E-03
0.413E-03
0.410E-03
0.406E-03
0.403E-03
0.400E-03
0.397E-03
0.394E-03
0.390E-03
0.387E-03
0.384E-03
0.382E-03
0.379E-03
0.376E~-03
0.373E-03
0.370E-03
0.368E-03
0.365E-03
0.362E-03
0.360E-03
0.357E-03
0.354E-03
0.352E-03
0.350E-03

r2/t

0.115E+Cl
0.114E+01
0.113E+01
0.112E+01
0.111E+01
0.110E+01
0.109E+Gl
0.108E+01
0.107E+01
0.106E+01
0.106E+01
0.105E+Cl
0.104E+01
0.103E+01
0.102E+C1
0.102E+01
0.101E+01
0.100E+01

. 0.994E+00

0.987E+00
0.979E+00
0.972E+00
0.965E+00
0.959E+00
0.952E+00
0.945E+00

CEO.
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A-~100

Unconfined Aquifer Reduced Drawdown Data

Well: OW-3
Distance (r): 99.1 feet Thickness (b): 52.52 feet
Discharge Rate: 295 GPM :
Elapsed Jacobs'
Time Corrected 1/t r2/t
(mins.) Drawdown
sl
(feet)
0.00 0.0173 0.600E+05 0.589E+09
0.05 0.0000 0.200E+02 0.196E+06
0.10 0.0289 0.100E+02 0.982E+(C5
0.15 0.0693 0.667E+01 0.655E+05
0.20 0.1269 0.500E+01 0.491E+05
0.25 0.1730 0.400E+01 0.393E+05
0.30 0.2018 0.333E+01 0.327E+05
0.35 0.2305 0.286E+01 0.281E+05
0.40 0.2708 0.250E+01 0.246E+05
0.50 0.2995 0.200E+01 0.196E+05
0.60 0.3282 0.167E+01 0.164E+C5
0.70 0.3454 0.143E+01 0.140E+05
0.80 0.3569 0.125E+01 0.123E+C5
0.90 0.3741 0.111E+01 0.109E+C5
1.00 0.4429 0.100E+01 0.982E+C4
1.50 0.4887 0.667E+00  0.655E+C4
2.00 0.5001 0.500E+00 0.491E+04
2.50 0.5287 0.400E+00 0.393E+04
3.00 0.5459 0.333E+00 0.327E+04
3.50 0.5573 0.286E+00 0.281E+04
4.00 0.5744 0.250E+00 0.246E+04
4.50 0.5744 0.222E+00 0.218E+04
5.00 0.6315 0.200E+00 0.196E+04
6.00 0.7285 0.167E+00 0.164E+04
7.00 0.7455 0.143E+00 0.140E+04
8.00 0.7455 0.125E+00 0.123E+04
9.00 0.7569 0.111E+CO 0.109E+04
10.00 0.7740 0.100E+00 0.982E+03
11.00 0.7740 0.909E-01 0.893E+03
12.00 0.7854 0.833E-01 0.818E+03
13.00 0.8422 0.769E-01 0.755E+03
14.00 0.8707 0.714E-01 0.701E+C3
15.00 0.9161 0.667E-01 0.655E+03
16.00 0.9274 0.625E-01 0.614E+C3
17.00 0.9444 0.588E-01 0.578E+03
18.00 1.0011 0.556E-01 0.546E+03
19.00 1.0294 0.526E-01 0.517E+03
20.00 1.0124 0.500E-01 0.491E+C3
21.00 1.0294 0.476E-01 0.468E+03
22.00 1.0408 0.455E-01 0.446E+0C3
23.00 1.0408 0.435E~-01 0.427E+03
24 .00 1.0577 0.417E-G1 0.409E+0C3
25.00 1.0691 0.400E-01 0.393E+03
.385E~ . +
26.00 1.0691 0.385E-01 0.378E+0C3 S\TE*Z.
Sree L
6lW-3 DATA
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A -0\

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1,

Elapsed
Time
(mins.)

27.
28.
29.
34.
39.
44.
49.
54.
59.
64.
69.
74.
79.
84.
89.
94.
99.
104.
109.
114.
119.
124.
129.
134.
139.
144.
149.
154.
159.
164.
169.
174.
179.
184.
189.
194.
199.
204.
209
214
219
224
229.
234

00
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o
00
00
0o
0o
00

.00
.00
.00
.00

.00

Jacobs'
Corrected
Drawdown
sl
(feet)

1.0860
1.0973
1.1143
1.0973
1.1256
1.1538
1.1821
1.1990
1.2103
1.2103
1.2385
1.2554
1.2667
1.2836
1.2836
1.3117
1.3230
1.3399
1.3511
1.3680
1.3793
1.3961
1.3961
1.4242
1.4523
1.4635
1.4916
1.5084
1.5196
1.5364
1.5476
1.5644
1.5756
1.5924
1.6036
1.6204
1.6204
1.6316
1.6484
1.6764
1.6875
1.6875
1.6764
1.7043

1/t

0.370E-01
0.357E-01
0.345E-01
0.294E-01
0.256E-01
0.227E-01
0.204E-01
0.185E-01
0.169E-01
0.156E-01
0.145E-01
0.135E-01
C.127E-01
0.119e-01
0.112E-01
0.106E-01
0.101E-01
0.962E-02
0.917E-02
0.877E-02
0.840E-02
0.806E-02
0.775E-02
0.746E-02
0.719E-02
0.694E-02
0.671E-02
0.649E-02
0.629E-02
0.610E-02
0.592E~02
0.575E~02
0.559E-02
0.543E-02
0.529E-02
0.515E-02
0.503E-02
0.490E-02
0.478E-02
.467E-02
.457E-02
.446E-02
.437E-02
.427E-02

OOO0OQOO

Well OW-3.

r2/t

0.364E+03
0.351E+03
0.339E+03
0.289E+03
0.252E+03
0.223E+C3
0.200E+03
0.182E+03
0.166E+03
0.153E+03
0.142E+03
0.133E+03
0.124E+03
0.117E+03
0.110E+03
0.104E+023
0.992E+02
0.944E+02
0.901E+C2
0.861E+02
0.825E+02
0.792E+02
0.761E+02
0.733E+02
0.707E+02
0.682E+02
0.659E+02
0.638E+02
0.618E+02
0.599E+02
0.581E+02
0.564E+02
0.549E+C2
0.534E+02
0.520E+02
0.506E+02
0.494E+02
0.481E+02
0.470E+C2
0.45%E+C2
0.448E+Q2
0.438E+02
0.429E+C2
0.420E+C2

PAGE 2
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A-loZ

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-3.

Elapsed
Time
(mins.)

239.00
244.00
249.00
254.00
259.00
264.00
269.00
274.00
279.00
284.00
289.00
294.00
299.00
304.00
309.00
314.00
319.00
324.00
329.00
334.00
339.00
344.00
349.00
354.00
359.00
364.00
369.00
374.00
379.00
384.00
389.00
394.00
399.00
404.00
409.00
414.00
419.00
424.00
429.00
434.00
439.00
444.00
449.00
454.00

Jacobs'
Correctec
Drawdown
sl
(feet)

1.7155
1.7322
1.7434
1.7434
1.7601
1.7713
1.7880
1.7880
1.7992
1.8159
1.8270
1.8270
1.8270
1.8270
1.8270
1.8437
1.8716
1.8827
1.8994
1.9105
1.9105
1.9105
1.9272
1.9272
1.9383
1.9383
1.9550
1.9550
1.9661
1.5828
1.9661
1.9828
1.9828
1.9939
2.0105
2.0216
2.0216
2.0383
2.0383
2.0383
2.0494
2.0383
2.0383
2.1048

1/t

0.418E-02
0.410E-02
0.402E-02
0.394E-02
0.386E-02
0.379E-02
0.372E-02
0.365E-02
0.358E-02
0.352E-02
0.346E-02
0.340E-02
0.334E-02
0.329E-02
0.324E-~02
0.318E-02
0.313E-02
0.309E-02
0.304E-02
0.299E-02
0.295E-02
0.291E-02
0.287E-02
0.282E-02
0.279E-02
0.275E-02
0.271E-02
0.267E-02
0.264E-02
0.260E-02
0.257E-02
0.254E-02
0.251E-02
0.248E-02
0.244E-02
0.242E-02
0.239E-02
0.236E-02
0.233E-02
0.230E-02
0.228E-02
0.225E-02
0.223E-02
0.220E-02

r2/t

0.411E+C2
0.402E+02
0.394E+02
0.387E+02
0.379E+02
0.372E+02
0.365E+0C2
0.358E+02
0.352E+02
0.346E+02
0.340E+02
0.334E+02
0.328E+02
0.323E+02
0.318E+02
0.313E+02
0.308E+02
0.303E+02
0.299E+02
0.294E+02
0.290E+02
0.285E+02
0.281E+02
0.277E+02
0.274E+02
0.270E+02
0.266E+02
0.263E+02
0.259E+02
0.256E+02
0.252E+02
0.249E+0C2
0.246E+02
0.243E+02
0.240E+02
0.237E+02
0.234E+02
0.232E+02
0.229E+02
0.226E+C2
0.224E+C2
0.221E+0C2
0.219E+C2
0.216E+02

PAGE 3



A-107%

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OW-3. PAGE 4

Elapsed
Time
(mins.)

459.00
464.00
469.00
474.00
479.00
484.00
489.00
494.00
459.00
504.00
509.00
514.00
519.00
524.00
529.00
534.00
539.00
544.00
549.00
554.00
559.00
564.00
569.00
574.00
579.00
584.00
589.00
594.00
599.00
604.00
609.00
614.00
619.00
624.00
629.00
634.00
639.00
644.00
649.00
654.00
659.00
664.00
669.00
674.00

Jacobs'
Corrected
Drawdown
sl
(feet)

2.1048
2.1048
2.1214
2.1325
2.1325
2.1325
2.1491
2.1491
2.1491
2.1602
2.1602
2.1768
2.1768
2.1878
2.1878
2.1878
2.1878
2.2044
2.2044
2.2044
2.2155
2.2155
2.2155
2.2321
2.2321
2.2321
2.2431
2.2431
2.2431
2.2597
2.2557
2.2707
2.2707
2.2873
2.2873
2.2983
2.2983
2.2983
2.3149
2.3149
2.3259
2.3259
2.3424
2.3424

1/t

0.218E-02
0.216E-02
0.213E-02
0.211E-02
0.209E-02
0.207E-02
0.204E-02
0.202E-02
0.200E-02
0.198E-02
0.196E-02
0.195E-02
0.193E-02
0.191E-02
0.189E-02
0.187E-02
0.186E-02
0.184E-02
0.182E-02
0.181E-02
0.179E-02
0.177E-02
0.176E-02
0.174E-02
0.173E-02
0.171E-02
0.170E-02
0.168E-02
0.167E-02
0.166E-02
0.164E-02
0.163E-02
0.162E-02
0.160E-02
0.159E-02
0.158E-02
0.156E-02
0.155E-02
0.154E-02
0.153E-02
0.152E-G2
0.151E-02
0.149E-02
0.148E-02

r2/t

0.214E+02
0.212E+02
0.209E+02
0.207E+02
0.205E+02
0.203E+02
0.201E+02
0.199E+02
0.197E+02
0.195E+02
0.193E+02
0.191E+02
0.189E+02
0.187E+02
0.186E+02
0.184E+02
0.182E+02
0.181E+02
0.179E+02
0.177E+02
0.176E+02
0.174E+02
0.173E+02
0.171E+02
0.170E+02
0.168E+02
0.167E+02
0.165E+02
0.164E+02
0.163E+02
0.161E+02
0.160E+02
0.159E+02
0.157E+02
0.156E+02
0.155E+02
0.154E+02
0.152E+02
0.151E+C2
0.150E+02
0.149E+02
0.148E+C2
0.147E+02
0.146E+02

Sire *#2
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A -loY

Unconfined Aquifer keduced Drawdown Data

Union Station Location 2, Test 1, Well OW-3. PAGE 5

Flapsed Jacobs'

Time Corrected 1/t r2/t

(mins.) Drawdown

S t
(feet)
679.00 2.3424 0.147E-02 0.145E+02
684.00 2.3535 0.146E-02 0.144E+02
689.00 2.3535 0.145E~-02 0.143E+02
694.00 2.3700 0.144E-02 0.142E+02
699.00 2.3700 0.143E-02 0.140E+02
704.00 2.3700 0.142E-02 0.140E+02
709.00 2.3810 0.141E-02 0.139E+02
714.00 2.3810 0.140E-02 0.138E+02
719.00 2.3975 0.139E-02 0.137E+C2
724.00 2.3975 0.138E-02 0.136E+02
729.00 2.3975 0.137E-02 0.135E+02
734.00 2.3975 0.136E-02 0.134E+C2
739.00 2.3975 0.135E-02 0.133E+02
744.00 2.4085 0.134E-02 0.132E+02
749.00 2.4085 0.134E-02 0.131E+02
754.00 2.4251 0.133E~-02 0.130E+02
759.00 2.4251 0.132E-02 0.129E+02
764.00 2.4361 0.131E-02 0.129E+02
769.00 2.4361 0.130E-02 0.128E+02
774.00 2.4361 0.129E-02 0.127E+02
779.00 2.4361 0.128E-02 0.126E+02
78€4.00 2.4526 0.128E-02 0.125E+02
789.C0 2.4526 0.127E-02 0.124E+02
794.00 2.4526 0.126E~02 0.124E+C2
799.00 2.4526 0.125E-02 0.123E+02
804.00 2.4636 0.124E-02 0.122E+02
809.00 2.4636 0.124E-02 0.121E+02
814.00 2.4801 0.123E-02 0.121E+02
819.00 2.4636 0.122E-02 0.120E+02
824.00 2.4801 0.121E-~-02 0.119E+02
829.00 2.4910 0.121E-02 0.118E+02
834.00 2.4910 0.120E-02 0.118E+02
839.00 2.4910 0.119E-02 0.117E+02
844.00 2.4910 0.118E-02 0.116E+02
849.00 2.5075 0.118E-02 0.116E+02
854.00 2.5075 0.117E-02 0.115E+02
859.00 2.5075 0.116E-02 0.114E+02
864.00 2.5185 0.116E-02 0.114E+C2
869.00 2.5185 0.115E-0G2 0.113E+02
874.00 2.5185 0.114E-02 0.112E+C2
879.00 2.5185 0.114E-02 0.112E+C2
884 .00 2.5185 0.113E-02 0.111E+02
889.00 2.5350 0.112E-02 0.110E+C2
894.00 2.5350 0.112E-02 0.110E+02 é;ﬂE‘”Ql
Smee 1
OW-3 pATA

S o B



A - 105

Unconfined Aquifer keduced Drawdown Data

Union Station Location 2, Test 1, Well OW-3.

Elapsed
Time
{mins.)

899.00
904.00
909.00
914.00
919.00
924.00
929.00
934.00
939.00
944.00
549.00
554.00
$59.00
564.00
569.00
574.00
579.00
984.00
989.00
994.00
1001.00
1021.00

1041.00

1061.00
1081.00
1101.00
1121.00
1141.00
1161.00
1181.00
1201.00
1221.00
1241.00
1261.00
1281.00
1301.00
1321.00
1341.00
1361.00
1381.00
1401.00
1421.00
1441.00
1461.00

Jacobs'
Corrected
Drawdown
sl
(feet)

2.5350
2.5350
2.5185
2.5185
2.5185
2.5350
2.5350
2.5350
2.5350
2.5460
2.5460
2.5460
2.5460
2.5460
2.5624
2.5624
2.5624
2.5624
2.5624
2.5624
2.5460
2.5734
2.589¢
2.6008
2.6173
2.6282
2.6282
2.6447
2.6447
2.6447
2.6447
2.6720
2.6556
2.6447
2.5899
2.6173
2.6447
2.6447
2.6556
2.6994
2.6994
2.7268
2.7541
2.5899

1/t

0.111E-02
0.111E-02
0.110E-02
0.109E-02
0.109E-02
0.108E-02
0.108E-02
0.107E-02
0.106E-02
0.106E-02
0.105e~02
0.105E-02
0.104E-02
0.104E-02
0.103E-02
0.103E-02
0.102E-02
0.102E-02
0.101E-02
0.101E-02
0.999E-03
0.979E-03
0.961E-03
0.943E~03
0.925E-03
0.908E-03
0.892E-03
0.876E-03
0.861E-03
0.847E-03
0.833E-03
0.819E-03
.806E-03
.793E-03
.781E-03
.769E-03
.757E-03
.746E-03
.735E-03
.724E-03
.714E-03
.704E-03
0.694E-03
0.684E-C3

OO OOCOOOLOCDOOCO

r2/t

0.109E+0Q2
0.109E+02
0.108E+02
0.107E+02
0.107E+02
0.106E+02
0.106E+02
0.105E+02
0.105E+C2
0.104E+02
0.103E+02
0.103E+02
0.102E+02
0.102E+02
0.101E+C2
0.101E+02
0.100E+02
0.998E+01
0.993E+01
0.988E+01
0.981E+01
0.962E+01
0.943E+01
0.926E+C1
0.908E+01
0.892E+01
0.876E+01
0.861lE+01
0.846E+01
0.832E+01
0.818E+C1l
0.804E+01
0.791E+01
0.779E+01
0.767E+01
0.755E+C1
0.743E+01
0.732E+01
0.722E+C1
0.711E+C1
0.701E+01
0.691E+01
0.682E+01
0.672E+C1

PAGE 6



A-1006

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OWw-3. PAGE 7

Elapsed
Time
(mins.)

1481.00
1501.00
1521.00
1541.00
1561.00
1581.00
1601.00
1621.00
1641.00
1661.00
1681.00
1701.00
1721.00
1741.00
1761.00
1781.00
1801.00
1821.00
1841.00
1861.00
1881.00
1901.00
1921.00
1941.00
1961.00
1981.00
2001.00
2021.00
2041.00
2061.00
2081.00
2101.00
2121.00
2141.00
2161.00
2181.00
2201.00
2221.00
2241.00
2261.00
2281.00
2301.00
2321.00
2341.00

Jacobs'’
Corrected
Drawdown
sl
(feet)

2.6720
2.7104
2.7377
2.7541
2.7650
2.7923
2.8087
2.8196
2.8469
2.8633
2.8742
2.8742
2.8742
2.9014
2.901¢4
2.9178
2.9286
2.9286
2.9450
2.9722
2.9831
2.9994
3.0102
3.0102
3.0266
3.0266
3.0374
3.0374
3.0374
3.0537
3.0537
3.0646
3.0646
3.0646
3.0646
3.0809
3.0917
3.0917
3.0917
3.1080
3.1188
3.1188
3.1188
3.1188

-1/t

0.675E-03
0.666E-03
0.657E-03
0.649E-03
0.641E-03
0.633E-03
0.625E-03
0.617E-03
0.609E-03
0.602E-03
0.595E-03
0.588E-03
0.581E-03
0.574E-03
0.568E-03
0.561E-03
0.555E~03
0.549E-03
0.543E-03
0.537E-03
0.532E-03
0.526E~03
0.521E-03
0.515E-03
0.510E~03
0.505E-03
0.500E-03
0.495E-03
0.490E-03
0.485E-03
0.481E-03
0.476E-03
0.471E-03

" 0.467E-03

0.463E-03
0.459E-03
0.454E-03
0.450E-03
0.446E-0C3
.442E-02
.438E-02
.435E-0C3
.431E-03
.427E-03

OO0OOOO0O

r2/t

0.663E+01
0.654E+01
0.646E+01
0.637E+01
0.629E+01
0.621E+01
0.613E+01
0.606E+01
0.598E+01
0.591E+01
0.584E+01
0.577E+01
0.571E+01
0.564E+01
0.558E+01
0.551E+C1
0.545E+C1
0.539E+01
0.533E+01
0.528E+01
0.522E+01
0.517E+C1
0.511E+01
0.506E+01
0.501E+01
0.496E+01
0.491E+01
0.486E+01
0.48lE+01
0.477E+01
0.472E+01
0.467E+01
0.463E+01
0.459E+01
0.454E+C1
0.450E+C1
0.446E+01
0.442E+C1
.438E+01
.434E+01
.431E+01
.427E+01
.423E+01
.420E+01

OCOOCCOOo
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A-107

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 1, Well OwW-3. PAGE 8

Elapsed
Time
{mins.)

2361.00
2381.00
2401.00
2421.00
2441.00
2461.00
2481.00
2501.00
2521.00
2541.00
2561.00
2581.00
2601.00
2621.00
2641.00
2661.00
2681.00
2701.00
2721.00
2741.00
2761.00
2781.00
2801.00
2821.00
2841.00
2861.00

Jacobs!
Corrected
Drawdown
s!
(feet)

3.1188
3.1459
3.1459
3.1459
3.1351
3.1188
3.1188
3.1188
3.1188
3.1080
3.0805
3.0808
3.0646
3.0646
3.0537
3.0809
3.0809
3.0917
3.0809
3.1080
3.1080
3.1188
3.1351
3.1351
3.1080
3.1351

1/t

0.424E-03
0.420E-03
0.416E-03
0.413E-03
0.410E-03
0.406E-03
0.403E-03
0.400E-03
0.397E-03
0.394E-03
0.390E-03
0.387E-03
0.384E-03
0.382E-03
0.379E-03
0.376E-03
0.373E-03
0.370E-03
0.368E-03
0.365E-03
0.362E~03
0.360E-03
0.357E-03
0.354E-03
0.352E-03
0.350E-03

r2/t

0.416E+01
0.412E+01
0.409E+01
0.406E+01
0.402E+01
0.399E+01
0.396E+01
0.393E+01
0.390E+01

0.386E+01.

0.383E+01
0.381E+01
0.378E+01
0.375E+01
0.372E+01
0.369E+01
0.366E+01
0.364E+01
0.361E+01
0.358E+01
0.356E+01
0.353E+01
0.351E+01
0.348E+01
0.346E+01
0.343E+C1

S\TE ’H’Z
S L
OW-2  DATH

R of B



A-108

CONSTANT RATE PUMP TEST DRAWDOWN DATA
Union Station Aquifer Test Location 2, Test 2

Discharge Rate = 572

Elapsed
Time
(min.)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00

Pumping
Well

PW-2
Drawdown
(feet)
Logger
Channel 1

e N S e S S N ol ol =l ol ) o N ) Sy Sy Sy iy vy Sy Wy Wy iy Sy Sy Wy Sy WP Wy Wy W W WP Ay S Ay S

GP

Obse
Well
OW=-1

M

Irve

Drawdown

(fee

t)

Logger

Channel 2

DoV

0.13
0.12
0.54
0.92
1.21
1.43
1.62
1.76

'1.89

2.13
2.31
2.44
2.54
2.65
2.71
3.00
3.17
3.26
3.34
3.40
3.44
3.48
3.51
3.64
3.67
3.73
3.77
3.80
3.83
3.81
3.83
3.83
3.84
3.86
3.87
3.93
3.95
3.97
3.99
4.01
3.99
4.01

WWWWUWWWWWWWWWLWWWLWWWWWWWWWWWRWWWWWWWWWRWWLW0WWWLW0Wwwwww

Obse
Well
OW=-2

Ive

Drawdown
(feet)
Logger

Channel 3

0.10
0.06
0.06
0.23
0.38
0.50
0.64
0.73
0.82
0.99
1.13
1.24
1.33
1.40
1.46
1.70
1.85
1.96
2.03
2.11
2.15
2.19
2.21
2.32
2.38
2.43
2.47
2.50
2.52
2.52
2.54
2.54
2.54
2.57
2.57
2.63
2.66
2.67
2.70
2.70
2.70
2.71

Obse
Well
OW=-3

rve

Drawdown
(feet)
Logger

Channel 4

R R O R N o N S S e S O N T R e S T e R A I N N - i = =
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A-109

CONSTANT RATE PUMP TEST DRAWDOWN DATA
Union Station Location 2, Test 2

Elapsed
Time
{min.)

25.00
26.00
27.00
28.00
29.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00
110.00
130.00
150.00
170.00
190.00
210.00
230.00
250.00
270.00
290.00
310.00
330.00
350.00
370.00
390.00
410.00
430.00
450.00
470.00
490.00
510.00
530.00
550.00
570.00

Pumping
Well
PW-2
Drawdown
(feet)
Logger

Channel 1

R N Tl I Sy Sy Sy Wy W T W S W Ul o T ) S SV Wiy oy WPy By e o

12.48

12.48
12.53
12.53
12.53
12.48
12.59
12.77
12.88
12.94
13.02
13.00
13.14
13.19
13.23
13.29
13.29
13.40
13.54
13.60
13.77
13.86
13.92
13.92
14.06
14.09
14.21
14.33
14.38
14.33
14.41
14.41
14.46
14.52
14.56
14.61
14.64
14.64
14.67
14.73
14.73
14.72

QObse
Well
OW-1

rve

Drawdown

(fee

t)

Logger

Channel 2

MR RNDNDNDNDNDNDNDRDDDNDNDNDNDDNDNDNDNDDDNDNDNDNDNDDRDNDNNDMDDDNMDNDNDNDDNDN

4.03
4.04
4.06
4.07
4.07
4.03
4.12
4.19
4.22
4.27
4.27
4,25
4.33
4.38
4.39
4.41
4.42
4.45
4.51
4.55
4.62
4.67
4.70
4.71
4.77
4.79
4.87
4.91
4.96
4.96
4.98
5.00
5.03
5.05
5.07
5.10
5.13
5.14
5.16
5.17
5.19
5.20

Obse
Well
Oow-2

rve

Drawdown

(fee

t)

Logger

Channel 3

WWWWWwWwWwWwWwwWwwwwiwbwwwiwwbwwwLlwwwwLwLWwLWLwWLWWLWWLWWWWWWWW

2.74
2.76
2.77
2.78
2.80
2.74
2.83
2.90
2.93
2.99
3.02
2.99
3.07
3.10
3.12
3.13
3.15
3.18
3.23
3.28
3.33
3.38
3.41
3.42
3.47
3.49
3.56
3.61
3.62
3.64
3.67
3.68
3.71
3.74
3.75
3.77
3.79
3.81
3.82
3.84
3.87
3.88

.{‘—b-hsb»hul-\-l-\b-.b-hhth-bﬁuhh&bbbbbﬁbﬁ.b&&bh-babh.h.b.h‘h-h‘h.h.h.h

Obse
Well
ow~-3

PAGE 2

rve

Drawdown

(fee

t)

Logger

Channel 4

2.36
2.37
2.39
2.39
2.40
2.37
2.43
2.47
2.50
2.54
2.54
2.50
2.57
2.60
2.62
2.63
2.65
2.66
2.70
2.73
2.79
2.82
2.85
2.86
2.89
2.91
2.96
3.00
3.02
3.02
3.03
3.05
3.08
3.09
3.11
3.12
3.14
3.15
3.17
3.18
3.19
3.21

Sime ¥

Sraee 2o
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A-NO

CONSTANT RATE PUMP TEST DRAWDOWN DATA
Union Station Location 2, Test 2

Flarsed
Time
(min.)

590.00
610.00
630.00
650.00
670.00
690.00
710.00
730.00
750.00
770.00
790.00
810.00
830.00
850.00
870.00
890.00
910.00
930.00
950.00
970.00
990.00
1010.00
1030.00
1050.00
1070.00
1090.00
1110.00
1130.00
1150.00
1170.00
1190.00
12106.00
1230.00
1250.00

Pumping
Well
PW-2
Drawdown
(feet)
Logger

Channel 1

14.81
14.81
14.81
14.81
14.84
14.93
14.87
14.93
14.93
14.90
14.87
14.81
14.90
14.87
14.84
14.84

14.87
14.84
14.87
14.81
14.87
14.84
14.75
14.87
14.81
14.81
14.84
14.87
14.84
14.87
14.84
14.90
14.90

e el Tl e T e e el ol Tl Sl e S S e e ol ol o A N N SN S Sy S )

14.87

Observe
Well
Oow-1
Drawdown
(feet)
Logger

Channel 2

5.22
5.23
5.24
5.26
5.27
5.29
5.23
5.30
5.30
5.31
5.30
5.30
5.31
5.31
5.33
5.31
5.33
5.33
5.33
5.34
5.34
5.34
5.34
5.27
5.34
5.36
5.36
5.36
5.37
5.37
5.40
5.40
5.42
5.43

(SIS SN SR SN SN CRCN SN SR SR SR VN SE LS SESESESESESESESESE SN SN SR CE SN SN N

Cbserve
Well
OwW-2
Drawdown
(feet)
Logger

Channel 3

3.88
3.90
3.93
3.94
3.94
3.97
3.91
3.99
3.99
3.99
3.97
3.97
3.99
3.99
3.99
3.99
3.99
3.99
3.99
4.00
4.00
4.00
4.00
3.94
4.00
4.01
4.03
4.03
4.04
4.05
4.07
4.07
4.08
4.11

WWWWWLwLWWwWwLLwWwWwWwWwWwLwwWwwLwWwwwWwwwwwwwwww

PAGE 3

Observe
Well
Oow-3
Drawdown
(feet)
Logger

Channel 4

3.21
3.22
3.23
3.25
3.25
3.28
3.22
3.28
3.28
3.28
3.26
3.26
3.28
3.28
3.28
3.28
3.26
3.26
3.28
3.28
3.28
3.28
3.28
3.26
3.28
3.28
3.29
3.29
3.31
3.31
3.34
3.34
3.35
3.37

[ T SN S SN SR S S ~ Y ST S N Rt SN SR S S SO S - NI SN A S~ S R S A A S
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CONSTANT RATE
Union Station

"Constant Rat

Pumping was

A -l

PUMP TEST DRAWDOWN DATA

Location 2, Test 2 PAGE 4

e" Drawdown Test Of Well PW-2

at a rate of 572 GPM.

Observation Well OW-1 € 25.0 ft. from PW
Observation Well OwW-2 @ 52.0 ft. from BPW
Observation Well OW-3 € 99.1 ft. from PW

Pump was turn
Pump was turn

Depth to Stat
Well PW-2 was
Well OW-1 was
Well OW-2 was
Well OW-3 was

Depth of Well:

Well PW-2 is
Well OW-1 is
Well OW-2 is
Well OW-3 is

Saturated Thi
Well PW-2 is
Well OW-1 is
Well OW-2 is
Well OW-3 is

ed on at 17:56 HRS. on 06/08/86.
ed off at 15:29 BRS. on 06/09/66.

ic Water:

24.91 ft. @ 06:15 HRS. on 06/06/86
25.04 ft. @ 06:25 BRS. on 06/06/86
25.28 ft. @ 06:33 HRS. on 06/06/86
25.98 ft. € 06:44 HRS. on 06/06/86

85 ft.
89 ft.
81 ft.
78.5 ft.

ckness of Aquifer in Well:
59.09 ft.
63.96 ft.
55.72 ft.
52.52 ft.

Sre *¥ 2
Staee 2
Un coreeCTeD Dam

d or 4



A-UT

Unconfined Aquifer Reduced Drawdown Data

Well:

Distance (r): 0.9 feet Thickness (b):
Discharge Rate:

Elapsed
Time
(mins.)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00

PW-2

Jacobs'
Corrected
Drawdown
sl
(feet)

3.9803
1.9536
3.6893
4.7270
5.4626
6.0329
6.4433
6.7995
7.1327
7.7026
8.0981
8.3728
8.5874
8.7622
8.9555
9.5301
9.8332
10.0027
10.1434
10.2555
10.3488
10.4232
10.4696
10.6271
10.6733
10.7655
10.7932
10.8116
10.8851
10.9034
10.9310
10.9310
10.94893
10.9951
10.9951
11.0682
11.0865
11.0865
11.0865
11.1595
11.1139
11.1139
11.1595
11.1585

572 CPM

1/t

0.600E+05
0.200E+02
0.100E+02
0.667E+01
0.500E+€1
0.400E+01
0.333E+01
0.286E+01
0.250E+01
0.200E+01
0.167E+01
0.143E+01
0.125E+01
0.111E+01
0.100E+01
0.667E+00
0.500E+00
0.400E+00
0.333E+00
0.286E+00
0.250E+00
0.222E+00
0.200E+00
0.167E+00
0.143E+00
0.125E+00
0.111E+00
0.100E+GO
0.909E-01
0.833E-01
0.769E-01
0.714E-01
0.667E-01
0.625E-01
0.588E-01
0.556E-01
0.526E-01
0.500E-01
0.476E-0C1
0.455E~01
0.435E-G1
0.417E-01
0.400E-01
0.385E-01

r2/t

0.216E+05
0.720E+01
0.360E+01
0.240E+01
0.180E+01
0.144E+01
0.120E+01
0.103E+01
0.900E+00
0.720E+00
0.600E+00
0.514E+00
0.450E+00
0.400E+0Q0
0.360E+00
0.240E+00
0.180E+00
0.144E+0Q0
0.120E+00
0.103E+00
0.900E-01
0.800E-01
0.720E-01
0.600E-01
0.514E-01
0.450E-01
0.400E-01
0.360E-01
0.327E-01
0.300E-01
0.277E-01
0.257E-01
0.240E-01
0.225E-01
0.212E-01
0.200E-01
0.189E~-01
0.18GE-01
0.171E-01
0.164E-01
0.157E-01
0.150E-01
0.144E-01
0.138E-01

59.05 feet

Sz ¥2
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A-172

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 2, Well PW-2.

Elapsed
Time
(nins.)

27.00
28.00
29.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
$0.00
110.00
130.00
150.00
170.00
190.00
210.00
230.00
250.00
270.00
290.00
310.00
330.00
350.00
370.00
390.00
410.00
430.00
450.00
470.00
490.00
510.00
530.00
550.00
570.00
590.00
610.00
630.00
650.00

Jacobs'
Corrected
Drawdown
sl
(feet)

11.2050
11.2050
11.2050
11.1595
11.2505
11.3866
11.4771
11.5222
11.5853
11.5673
11.6753
11.7202
11.7471
11.7915
11.7919
11.8813
11.9883
12.0328
12.1660
12.2368
12.2810
12.2810
12.3868
12.4132
12.5011
12.5887
12.6324
12.5887
12.6499
12.6499
12.6936
12.7371
12.7633
12.8068
12.8242
12.8242
12.8502
12.8936
12.8936
12.9110
12.9543
12.9543
12.9543
12.9543

1/t

0.370E-01
0.357E-01
0.345E-01
0.333E-01
0.286E-01
0.250E-01
0.222E-01
0.200E-01
0.182E-01
0.167E-01
0.154E-01
0.143E-01
0.133E-01
0.125E-01
0.118-01
0.111E-01
0.909E-02
0.769E-02
0.667E-02
0.588E-02
0.526E-02
0.476E-02
0.435E-02
0.400E-02
0.370E-02
0.345E-02
0.323E-02
0.303E-02
0.286E-02
0.270E-02
0.256E-02
0.244E-02
0.233E-02
0.222E-02
0.213E-02
0.204E-~02
0.196E-02
0.189E-02
0.182E-02
0.175E-02
0.169E-02
0.164E-02
0.159E-02
0.154E-02

r2/t

0.133E-01
0.129E-01
0.124E-01
0.120E~01
0.103E-01
0.900E-02
0.800E-02
0.720E-02
0.655E-02
0.600E-02
0.554E-02
0.514E-02
0.480E-02
0.450E-02
0.424E-02
0.400E-02
0.327E-02
0.277E-02
0.240E-02
0.212E-02
0.189E-02
0.171E-02
0.157E-02
0.144E-02
0.133E-02
0.124E-02
0.116E-02
0.109E-02
0.103E-02
0.973E-03
0.923E-03
0.878E-03
0.837E-03
0.800E-G2
0.766E-02
0.735E-03
0.706E-03
0.679E-03
0.655E-02
0.632E-03
0.610E-G3
0.590E-03
0.571E-03
0.554E-03

PAGE 2
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A -1y

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 2, Well PW-2. PAGE 3

Elapsed
Time
(mins.)

670.00
690.00
710.00
730.00
750.00
770.00
790.00
810.00
830.00
850.00
8§70.00
8§90.00
910.00
930.00
850.00
$70.00
990.00
1010.00
1030.00
1050.00
1070.00
1080.00
1110.00
1130.00
1150.00
1170.00
1190.00
1210.00
1230.00
1250.00

Jacobs'
Corrected
Drawdown
sl
(feet)

12.9802
13.0407
12.9975
13.0407
13.0407
13.0235
12.9975
12.9543
13.0235
12.9975
12.9802
12.9802
12.9975
12.9975
12.9802
12.9975
12.9543
12.9975
12.9802
12.9110
12.9975
12.9543
12.9543
12.9802
12.9975
12.9802
12.9975
12.9802
13.0235
13.0235

1/t

0.149E-02
0.145E-02
0.141E-02
0.137E-02
0.133E-02
0.130E-02
0.127E-02
0.123E-02
0.120E-02
0.118E-02
0.115E-02
0.112E-02
0.110E-02
0.108E~02
0.105E-02
0.103E-02
0.101E-02
0.990E-03
0.971E-03
0.952E-03
0.935E-03
0.917E-03
0.901E-03
0.885E-03
0.870E-03
0.855E-03
0.840E-03
0.826E-03
0.813E-03
0.800E-03

r2/t

0.537E-03
0.522E-03
0.507E-03
0.493E-03
0.480E-03
0.468E-03
0.456E-03
0.444E-03
0.434E-03
.424E-03
.414E-03
.404E-03
.396E~03
.387E-03
.379E-03
0.371E-03
0.364E-03
0.356E-03
0.350E-03
0.343E-03
0.336E-03
0.330E-03
0.324E-03
0.319E-03
0.313E-03
0.308E-03
0.303E-03
0.298E-03
0.293E-03
0.288E-03

[oNeoNoNololo]
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A-US

Unconfined Aquifer keduced Drawdown Data

Well: OW-1

Distance (r): 25.0 fee£

Discharge Rate:

Elapsed
Time
(mins.)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.50
0.60
0.70
0.80
0.90
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.00
20.00
21.00
22.00
23.00
24.00
25.00
26.00

Jacobs!
Corrected
Drawdown
sl
(feet)

0.1270
0.1154
0.5349
0.9175
1.2015
1.4165
1.5969
1.7375
1.8665
2.0803
2.2688
2.3967
2.4911
2.5908
2.6572
2.9331
3.0871
3.1803
3.2515
3.3063
3.3445
3.3882
3.4155
3.5355
3.5627
3.6172
3.6607
3.6878
3.7150
3.6987
3.7150
3.7150
3.7259
3.7421
3.7530
3.8072
3.8235
3.8506
3.8614
3.8885
3.8614
3.8885
3.9047
3.9156

572 GPM

1/t

0.600E+05
0.200E+02
0.100E+02
0.667E+01
0.500E+01
0.400E+01
0.333E+01
0.286E+01
0.250E+01
0.200E+C1
0.167E+01
0.143E+01
0.125E+C1
0.111E+C1
0.100E+01
0.667E+00
0.500E+00
0.400E+CO
0.333E+00

0.286E+00-

0.250E+00
0.222E+00
0.200E+00
0.167E+00
0.143E+00
0.125E+00
0.111E+00
0.100E+00
0.909E-01
0.833E-01
0.769E-01
0.714E-01
0.667E-01
0.625E-01
0.588E-01
0.556E-01
0.526E-01
0.500E-01
0.476E-01
0.455E-01
0.435E-01
6.417E-01
0.400E-01
0.385E-01

Thickness (b): 63.96 feet

r2/t

0.375E+08
0.125E+05
0.625E+04
0.417E+04
0.312E+04
0.250E+C4
0.208E+C4
0.179E+04
0.156E+04
0.125E+C4
0.104E+04
0.893E+03
0.781lE+03
0.694E+03
0.625E+C3
0.417E+03
0.312E+03
0.250E+03
0.208E+03
0.179E+03
0.156E+03
0.139E+03
0.125E+03
0.104E+03
0.893E+02
0.781E+02
0.694E+02
0.625E+02
0.568E+02
0.521E+02
0.481lE+0Q2
0.446E+02
0.417E+02
0.391E+02
0.368E+C2
0.347E+02
0.329E+0C2
0.313E+02
0.298E+02
0.284E+02
0.272E+02
0.260E+02
0.250E+C2
0.240E+C2

Se ¥2
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A -\lo

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 2, Well OW-l. PAGE 2

Elapsed
Time
(mins.)

27 .00
28.00
29.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
78.00
80.00
85.00
90.00
110.00
130.00
150.00
170.00
190.00
210.00
230.00
250.00
270.00
290.00
310.00
330.00
350.00
370.00
360.00
£10.00
430.00

£50.00

470.00
£90.00
510.00
530.00
550.00
570.00
590.00
610.00
630.00
650.00

Jacobs'
Corrected
Drawdown
s!
(feet)

3.9318
3.9426
3.9426
3.9047
3.9859
4.0507
4.0777
4.1316
4.1316
4.1046
4.1855
4.2285
4.2393
4.2554
4.2662
4.2931
4.3468
4.3897
4.4541
4.4969
4.5237
4.5344
4.5879
4.6146
4.6840
4.7214
4.7640
4.7640
4.7906
4.8013
4.8279
4.8545
4.8705
4.8571
4.9236
4.9343
4.9502
4.9608
4.5767
4.9874
5.0033
5.013¢9
5.0298
5.0404

1/t

0.370E-01
0.357E-01
0.345E-01
0.333E-01
0.286E-01
0.250E-01
0.222E-01
0.200E-01
0.182E~01
0.167E-01
0.154E-01
0.143E~-01
0.133E-01
0.125E-01
0.118E-01
0.111E-01
0.909E-02
0.769E-02
0.667E-02
0.588E-02
0.526E-02
0.476E-02
0.435E-02
0.400E-02
0.370E-02
0.345E-02
0.323E-02
0.303E-02
0.286E-02
0.270E-02
0.256E-02
0.244E-02
0.233E-02
0.222E-02
0.213E-02
0.204E-02
0.196E-02
0.185E-02
C.182E-02
0.175E-02
0.169E-02
0.164E-02
0.159g-02
0.154E-02

r2/t

0.231E+02
0.223E+02
0.216E+02
0.208E+02
0.179E+02
0.156E+02
0.139E+02
0.125E+02
0.114E+02
0.104E+02
0.962E+01
0.893E+01
0.833E+01
0.781E+01
0.735E+01
0.694E+01
0.568E+01
0.481E+01
0.417E+01
0.368E+01
0.329E+01
0.298E+C1
0.272E+01
0.250E+01
0.231E+01
0.216E+01
0.202E+01
0.189E+01
0.179E+01
0.169E+01
0.160E+01
0.152E+01
0.145E+C1
0.13S%E+01
0.133E+0C1
0.128E+(C1
0.123E+0C1
0.118E+01
0.114E+01
0.110E+C1
0.106E+C1
0.102E+C1
0.992E+CO
0.962E+CO

Sire ¥2
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A -1

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 2, Well OW-l.

Elapsed
Time
(mins.)

€70.00
690.00
710.00
730.00
750.00
770.00
790.00
810.00
830.00
850.00
870.00
890.00
910.00
930.00
950.00
970.00
$90.00
10l10.00
1030.00
1050.00
1070.00
1090.00
1110.00
1130.00
1150.00
1170.00
1190.00
1210.00
1230.00
1250.00

Jacobs'
Corrected
Drawdown
sl
(feet)

5.0563
5.0669
5.0139
5.0828
5.0828
5.0934
5.0828
5.0828
5.0934
5.0934
5.1092
5.0934
5.1093
5.1093
5.1093
5.1199
5.1199
5.1199
5.1199
5.0563
5.1199
5.1357
5.1357
5.1357
5.1463
5.1463
5.1728
5.1728
5.1886
5.1992

1/t

0.149E-02
0.145E-02
0.141E-02
0.137E~02
0.133E-02
0.130E-02
0.127E-02
0.123E-02
0.120E-02
0.118E-02
0.115E-02
0.112E-02
0.110E-02
0.108E-02
0.105E-02
0.103E-02
0.101E-02
0.990E-03
0.971E-03
0.952E-03
0.935E-03
0.917E-03
0.901E-03
0.885E-03
0.870E~03
0.855E-03
0.840E-03
0.826E~03
0.813E~03
0.800E-03

r2/t

0.933E+00
0.906E+0O0
0.88CE+0QO0
0.856E+00
0.833E+00
0.812E+0O0
0.791E+00
0.772E+00
0.753E+00
0.735E+00
0.718E+00
0.702E+00
0.687E+00
0.672E+00
0.658E+00
0.644E+00
0.631E+CO
0.619E+0C0
0.607E+Q0
0.595E+00
0.584E+00
0.573E+0Q0
0.563E+00
0.553E+00
0.543E+0C
0.534E+00
0.525E+00
6.517E+0Q0C
0.508E+00
6.500E+0O
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A-us

Unconfined Aquifer Reduced Drawdown Data
Well: OW-2

Distance (r): 52.0 feet Thickness (b): 55.72 feet
Discharge Rate: 572 GPM

Elapsed Jacobs'
Time Corrected 1/t r2/t
(mins.) Drawdown
sl
(feet)
0.00 0.1039 0.600E+05 0.162E+09
0.05 0.0577 0.200E+02 0.541E+05
0.10 0.0577 0.100E+02 0.270E+05
0.15 0.2306 0.667E+01 0.180E+05
0.20 0.3742 0.500E+01 0.135E+05
0.25 0.5003 0.400E+01 0.108E+0S
0.30 0.6318 0.333E+01 0.901E+04
0.35 0.7288 0.286E+01 0.773E+04
0.40 0.8142 0.250E+01 0.676E+04
0.50 0.9847 0.200E+01 0.541E+04
0.60 1.1150 0.167E+01 0.451E+04
0.70 1.2281 0.143E+01 0.386E+04
0.80 1.3127 0.125E+01 0.338E+04
0.90 1.3803 0.111E+C1 0.300E+04
1.00 1.4366 0.100E+01 0.270E+04
1.50 1.6779 0.667E+00 0.180E+04
2.00 1.8177 0.500E+00 0.135E+04
2.50 1.9293 0.400E+00 0.108E+04
3.00- 1.9961 0.333E+00 0.901E+03
3.50 2.0684 0.286E+00 0.773E+03
4.00 2.1073 0.250E+00 0.676E+03
4.50 2.1517 0.222E+00 0.601E+03
5.00 2.1628 0.200E+00 0.541E+03
6.00 2.2737 0.167E+00 0.451E+03
7.00 2.3290 0.143E+00 0.386E+03
8.00 2.3732 0.125E+00 0.338E+03
$.00 2.4119 0.111E+00 0.300E+03
10.00 2.4395 0.100E+00 0.270E+03
11.00 2.4670 0.909E-01 0.246E+03
12.00 2.4670 0.833E-01 0.225E+03
13.00 2.4836 0.769E-01 0.208E+03
14.00 2.4836 0.714E-01 0.193E+03
15.00 2.4836 0.667E-01 0.180E+C3
16.00 2.5111 0.625E-01 0.169E+03
17.00 2.5111 0.588E-01 0.159E+C3
18.00 2.5662 0.556E~-01 0.150E+C3
15.00 2.5937 0.526E-01 0.142E+03
20.00 2.6047 0.500E-01 0.135E+C3
21.00 2.6322 0.476E-01 0.129E+C3
22.00 2.6322 0.455E-01 0.123E+C3
23.00 2.6322 0.435E-01 0.118E+03
24.00 2.6487 0.417E~-01 0.113E+03
25.00 2.6762 0.400E-01 0.108E+C3
26.00 2.6871 0.385E-01 0.104E+03
46 0 S\Tt '&2.
Stace Z-
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A -4

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 2, Well OW-2. PAGE 2

Elapsed
Time
(mins.)

27.00
28.00
29.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
90.00
110.00
130.00
150.00
170.00
190.00
210.00
230.00
250.00
270.00
290.00
310.00
330.00
350.00
370.00
390.00
410.00
430.00
450.00
470.00
490.00
510.00
530.00
550.00
570.00
590.00
610.00
630.00
650.00

Jacobs'
Corrected
Drawdown
sl
(feet)

2.7036
2.7146
2.7311
2.6762
2.7585
2.8242
2.8516
2.9063
2.9336
2.9063
2.9882
3.0155
3.0319
3.0428
3.0581
3.0864
3.1408
3.1789
3.2332
3.2766
3.3038
3.3146
3.3580
3.3850
3.4500
3.4932
3.5040
3.5202
3.5472
3.5580
3.5849
3.6119
3.6281
3.6388
3.6658
3.6819
3.6927
3.7088
3.7357
3.7464
3.7464
3.7626
3.7894
3.8001

1/t

0.370E-01
0.357E-01
0.345E-01
0.333e-01
0.286E-01
0.250E-01
0.222E-01
0.200E-01
0.182E-01
0.167E-01
0.154E-01
0.143E-01
0.133E-01
0.125E-01
0.118E-01
0.111E-01
0.909E-02
0.769E-02
0.667E-02
0.588E-02
0.526E-02

0.476E-02

0.435E-02
0.400E-02
0.370E-02
0.345E-02
0.323E-02
0.303E-02
0.286E-02
0.270E-02
0.256E-02
0.244E-02
0.233E-02
0.222E-02
0.213E-02
0.204E-02
0.196E~02
0.189E-02
0.182E-0G2
0.175E-02
0.169E-CG2
0.164E-02
0.158E-02
0.154E-0Q2

r2/t

0.100E+03
0.966E+02
0.932E+02
0.901E+02
0.773E+02
0.676E+02
0.601E+02
0.541E+02
0.492E+02
0.451E+02
0.416E+02
0.386E+02
0.361E+02
0.338E+02
0.318E+02
0.300E+02
0.246E+02
0.208E+02
0.180E+02
0.159E+02
0.142E+02
0.129E+02
0.118E+02
0.108E+02
0.100E+02
0.932E+01
0.872E+01
0.819E+01
0.773E+01
0.731E+01
0.693E+01
0.660E+01
0.629E+01
0.601E+01
0.575E+01
0.552E+01
0.530E+01
0.510E+01
0.492E+01
0.474E+01
0.458E+01
0.443E+01
0.429E+0C1
0.416E+01

Syt ¥ L
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A-1Zo

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 2, Well OW-2. PAGE 3

Elapsed
Tinme
(mins.)

670.00
690.00
710.00
730.00
750.00
770.00
790.00
810.00
830.00
850.00
870.00
890.00
910.00
830.00
950.00
970.00
990.00
1010.00
1030.00
1050.00
1070.00
1090.00
1110.00
1130.00
1150.00
1170.00
1190.00
1210.00
1230.00
1250.00

Jacobs'
Corrected
Drawdown
sl
(feet)

3.8001
3.8270
3.7733
3.8431
3.8431
3.8431
3.8270
3.8270
3.8431
3.8431
3.8431
3.8431
3.8431
3.8431
3.8431
3.8538
3.8538
3.8538
3.8538
3.8001
3.8538

3.8699 "

3.8806
3.8806
3.8967
3.9074
3.9234
3.9234
3.9342
3.9609

1/t

0.149E-02
0.145E-02
0.141E-02
0.137E-02

. 0.133E-02

0.130E-02
0.127E-02
0.123E-02
0.120E-02
0.118E-02
0.115E-02
0.112E-02
0.110E-02
0.108E-02
0.105E-02
0.103E-02
0.101E-02
0.990E-03
0.971E-03
0.952E-03
0.935E-03
0.917E-03
0.901E-03
0.885E-03
0.870E-03
0.855E-03
0.840E-C3
0.826E-03
0.813E-03
0.800E-03

r2/t

0.404E+01
0.392E+01
0.381E+01
0.370E+01
0.361E+01
0.351E+01
0.342E+01
0.334E+01
0.326E+01
0.318E+01
0.311E+01
0.304E+01
0.297E+01
0.291E+01
0.285E+01
0.279E+01
0.273E+01
0.268E+01
0.263E+01
0.258E+01
0.253E+01
0.248E+01
0.244E+01
0.239E+01
0.235E+01
0.231E+01
0.227E+01
0.223E+01
0.220E+01
0.216E+01

fEWWE *21
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VA

Unconfined Aquifer Reduced Drawdown Data

Well:

ow-3

Distance (r): 99.1 feet

Discharge Rate:

Elapsed
Time
{mins.)

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.50
0.60
0.70
0.80
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00
6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.C0
20.00
21.00
22.00
23.00
24.00
25.00
26.00

Jacobs'
Corrected
Drawdown
sl
(feet)

0.0462
0.0289
0.0577
0.1154
0.1903
0.2583
0.3454
0.4200
0.4887
0.6201
0.7171
0.8195
0.8877
0.9444
1.0011
1.2441
1.3961
1.5252
1.6204
1.7043
1.7768
1.8326
1.7880
1.8994
2.0272
2.0105
2.0660
2.1103
2.1380
2.2210
2.2044
2.2210
2.2210
2.2321
2.1657
2.2044
2.2210
2.2486
2.25897
2.2762
2.3580
2.2873
2.3038
2.3149

572 GPM

1/t

0.600E+05
0.200E+02
0.100E+02
0.667E+01
0.500E+01
0.400E+01
0.333E+C1
0.286E+01
0.250E+01
0.200E+C1
0.167E+01
0.143E+C1
0.125E+01
0.111E+C1
0.100E+01
0.667E+00
0.500E+00
0.400E+00
0.333E+00
0.286E+00
0.250E+00
0.222E+CO
0.200E+00
0.167E+00
0.143E+00
0.125E+00
0.111E+Q0
0.100E+00
0.909E-01
0.833E-01
0.769E-01
0.714E-01
0.667E-01
0.625E-01
0.588E-01
0.556E-01
0.526E-01
0.500E-01
0.476E-01
0.455E-01
0.435E-01
0.417E-01
0.400E-01
0.385E-01

Thickness (b):

r2/t

0.589E+09
0.196E+06
0.982E+05
0.655E+05
0.491E+05
0.393E+C5
0.327E+05
0.281E+05
0.246E+05

- 0.196E+05

0.164E+05
0.140E+05
0.123E+05
0.109E+05
0.982E+04
0.655E+04
0.491E+04
0.393E+04
0.327E+04
0.281E+04
0.246E+04
0.218E+04
0.196E+04
0.164E+C4
0.140E+04
0.123E+04
0.109E+04
0.982E+03
0.893E+03
0.818E+C3
0.755E+03
0.701E+03
0.655E+03
0.614E+C3
0.578E+03
0.546E+03
0.517E+03
.491E+C3
.468E+C3
.446E+03
.427E+03
.409E+03
.393E+03
.378E+03

COOO0O OO0

52.52 feet
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A-1zo

Unconfined Aquifer Reduced Drawdown Data

Union Station Location 2, Test 2, Well OW-3.

Elapsed
Tinme
(mins.)

27.00
28.00
29.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
65.00
70.00
75.00
80.00
85.00
$0.00
110.00
130.00
150.00
170.00
190.00
210.00
230.00
250.00
270.00
290.00
310.00
330.00
350.00
370.00
390.00
410.00
430.00
450.00
470.00
490.00
510.00
530.00
550.00
570.00
590.00
610.00
630.00
650.00

Jacobs'
Corrected
Drawdown
s’
(feet)

2.3314
2.3314
2.3424
2.3149
2.3700
2.4140
2.4416
2.4801
2.4801
2.4416
2.5075
2.5350
2.5515
2.5624
2.5789
2.5899
2.6337
2.6611
2.7158
2.7432
2.7705
2.7814
2.8087
2.8251
2.8796
2.9178
2.9341
2.9341
2.9450
2.9613
2.9885
2.9994
3.0157
3.0266
3.0428
3.0537
3.0700
3.0809
3.0971
3.1080
3.1080
3.1242
3.1351
3.1513

1/t

0.370E-01
0.357E~01
0.345E-01
0.333E-01
0.286E~01
0.250E-01
0.222E-01
0.200E-01
0.182E-01
0.167E-01
0.154E-01
0.143E-01
0.133E-01
0.125E-01
0.118E~01
0.111E-01
0.909E-02
0.769E-02
0.667E~-02
0.588E-02
0.526E-02
0.476E-02
0.435E-02
0.400E-02
0.370E-02
0.345E-02
0.323E-02
0.303E-02
0.286E-02
0.270E-02
0.256E-02
0.244E-02
0.233E-02
0.222E-02
0.213E-02
0.204E-02
0.196E-02
0.189E-CG2
0.182E-CG2
0.175E-02
0.169E-G2
0.164E-02
0.159-02
0.154E-02

r2/t

0.364E+03
0.351E+03
0.339E+03
0.327E+03
0.281E+03
0.246E+03
0.218E+03
0.196E+03
0.179E+03
0.164E+03
0.151E+03
0.140E+03
0.131E+03
0.123E+Q3
0.116E+03
0.109E+03
0.893E+02
0.755E+02
0.655E+02
0.578E+02
0.517E+02
0.468E+02
0.427E+02
0.393E+02
0.364E+02
0.339E+02
0.317E+02
0.298E+02
0.281E+02
0.265E+02
0.252E+02
0.240E+02
0.228E+02
0.218E+02
0.209E+02
0.200E+02
0.193E+02
0.185E+02
0.179E+0Q2
0.172E+02
0.166E+C2
0.161E+02
0.156E+02
0.151E+02

PAGE 2
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A-\73

Unconfined Agquifer Reduced Drawdown Data

Union Station Location 2, Test 2, Well OwW-3. PAGE 3

Flapsed
Time
{(mins.)

€70.00
690.00
710.00
730.00
750.00
770.00
790.00
810.00
830.00
850.00
870.00
890.00
81C.00
930.00
950.00
$70.00
990.00
1010.00
1030.00
1050.00
1070.00
10%0.00
1110.00
1130.00
1150.00
1170.00
1190.00
1210.00
1230.00
1250.00

Jacobs!
Corrected
Drawdown
sl
(feet)

3.1513
3.1784
3.1242
3.1784
3.1784
3.1784
3.1622
3.1622
3.1784
3.1784
3.1784
3.1784
3.1622
3.1622
3.1784
3.1784
3.1784
3.1784
3.1784
3.1622
3.1784
3.1784
3.1893
3.1883
3.2055
3.2055
3.2326
3.2326
3.2434
3.2596

1/t

0.149E-02
0.145E-02
0.141E~02
0.137E-02
0.133E-02
0.130E-02
0.127E-02
0.123E-02
G.120E-02
0.118E-02
0.115E-02
0.112E-02
0.110E-02
0.108E-02
0.105E-02
0.103E-02
0.101E-02
0.990E-03
0.971E-03
0.952E-03
0.935E-03
0.917E-03
0.901E-03
0.885E-03
0.870E-03
0.855E-03
0.840E-03
0.826E-03
0.813E-03
0.800E-03

r2/t

0.147E+02
0.142E+02
0.138E+02
0.135E+02
0.131E+02
0.128E+02
0.124E+02
0.121E+02
0.118E+02
0.116E+02
0.113E+02
0.110E+02
0.108E+C2
0.106E+02
0.103E+02
0.101E+02
0.992E+01
0.972E+01
0.953E+01
0.935E+01
0.918E+01
0.901E+01
0.885E+01
0.869E+C1
0.854E+01
0.839E+01
0.825E+01
0.812E+01
0.798E+01
0.786E+01

Site *Z2
Smree 2

O -3 DATA

3o 3



PUMP TEST RECOVERY DATA

A- 24

Union Station Aquifer Test Location 2, Test 2 - Recovery
Discharge Rate =

Discharge Duration

572

GPM for test 2.

= 1251 mirutes

Elapsed Elapsed Pumping Observe Observe  Observe
Recovery Time Well Well Well Well
Time Ratio PW-2 Oow-1 OW-2 OW-3
(mins.) Residual Residual Residual Residual
Drawdown Drawdown Drawdown Drawdown
(feet) (feet) (feet) (feet)
Channel 1 Channel 2 Channel 3 Channel 4
0.15 8340.07 1 7.24 2 4.51 3 3.74 4 3.19
0.20 6255.48 1 6.20 2 4.27 3 3.61 4 3.11
0.25 5004.67 1 5.91 2 4.07 3 3.52 4 3.03
0.30 4170.77 1 5.31 2 3.90 3 3.42 4 2.95
0.35 3575.12 1 5.05 2 3.75 3 3.33 4 2.88
0.40 3128.37 1 4.64 2 3.64 3 3.25 4 2.80
0.50 2502.92 1 4.16 2 3.45 3 3.12 4 2.67
0.60 2085.94 1 3.81 2 3.31 3 3.02 4 2.56
0.70 1788.10 1 3.58 2 3.19 '3 2.95 4 2.45
0.80 1564.72 1 3.41 2 3.09 3 2.89 4 2.37
0.90 1390.97 1 3.29 2 3.00 3 2.84 4 2.30
1.00 1251.98 1 3.18 2 2.93 3 2.80 4 2.24
1.50 834.99 1 2.95 2 2.70 3 2.64 4 1.99
2.00 626.49 1 2.80 2 2.54 3 2.55 4 1.91
2.50 501.40 1 2.71 2 2.45 3 2.50 4 1.85
3.00 418.00 1 2.68 2 2.40 3 2.44 4 1.81
3.50 358.43 1 2.62 2 . 2.34 3 2.40 4 1.78
4.00 313.75 1 2.56 2 2.30 3 2.37 4 1.76
4.50 279.00 1 2.54 2 2.25 3 2.32 4 1.73
5.00 251.20 1 2.43 2 2.19 3 2.29 4 1.65
6.00 209.50 1 2.37 2 2.17 3 2.26 4 1.63
7.00 179.71 1 2.31 2 2.13 3 2.24 4 1.63
8.00 157.38 1 2.28 2 2.10 3 2.22 4 l1.62
9.00 140.00 1 2.25 2 2.07 3 2.19 4 1.61
10.00 126.10 1 2.19 2 2.04 3 2.17 4 1.62
11.00 114.73 1 2.16 2 1.99 3 2.14 4 1.61
12.00 105.25 1 2.16 2 1.98 3 2.11 4 1.61
13.00 97.23 1 2.14 2 1.95 3 2.09 ¢ 1.59
14.00 90.36 1 2.10 2 1.92 3 2.06 4 1.58
15.00 84.40 1 2.08 2 1.89 3 2.03 4 1.56
16.00 79.19 1 2.04 2 1.84 3 1.96 ¢4 1.53
17.400 74.59 1 2.02 2 1.79 3 1.95 4 1.58
18.00 70.50 1 1.96 2 1.75 3 1.91 4 1.55
19.00 66.84 1 1.91 2 1.72 3 1.88 4 1.53
20.00 63.55 1 1.87 2 1.69 3 1.85 4 1.50
21.00 60.57 1 1.87 2 1.66 3 1.83 4 1.50
22.00 57 .86 1 1.85 2 1.63 3 1.79 4 1.47
23.00 55.39 1 1.79 2 1.61 3 1.76 4 1.40
24.00 53.13 1 1.81 2 1.63 3 1.79 4 1.43
25.00 51.04 1 1.81 2 1.63 3 1.77 4 1.43
26.00 49.12 I 1.76 2 1.58 3 1.73 4 1.46
27.00 47 .33 1 1.70 2 1.55 3 1.70 4 1.44

Sme *Z
Rewverq DaTn
[ oF 2



A-25

PUMP TEST RECOVERY DATA

Union Station Locastion 2, Test 2 PAGE 2
Elapsed Elapsed Punping Cbserve Observe Observe
Recovery Tine Well Well Well Well
Time Ratio PW-2 Oow-1 OwW=-2 Ow-3
(mins.) Residual Residual Residual Residual
Drawdown Drawdown Drawdown Drawdown
(feet) (feet) (feet) (feet)

Channel 1 Channel 2z Channel 3 Channel 4

28.00 45.68 1 1.68 2 1.53 3 1.69 4 1.43
29.00 44.14 1 1.64 2 1.50 3 l1.66 4 1.42
30.00 42.70 1 1.64 2 1.53 3 1.68 4 1.37
31.00 41.35 1 1.64 2 1.53 3 1.68 4 1.39
32.00 40.09 1 l1.64 2 1.53 3 1.68 4 1.39
33.00 38.81 1 1.64 2 1.53 3 1.66 4 1.39
34.00 37.79 1 l1.64 2 1.52 3 1.66 4 1.39
35.00 36.74 1 1.64 2 1.50 3 1.65 4 1.39
36.00 35.75 1 1.64 2 1.49 3 1.63 4 1.39
37.00 34.81 1 1.62 2 1.47 3 1.62 4 1.39
3§.00 33.92 1 1.58 2 1.47 3 1.60 4 1.39
39.00 33.08 1 1.58 2 1.46 3 1.59 4 1.37
40.00 32.28 1 1.56 2 1.44 3 1.59 4 1.37
41.00 31.51 1 1.56 2 1.44 3 1.57 4 1.37
42.00 30.79 1 1.56 2 1.43 3 1.56 4 1.36
43.00 30.09 1 1.52 2 1.42 3 1.54 4 1.36
44.00 29.43 1 1.52 2 1.40 3 1.53. 4 1.36
45.00 28.80 1 1.52 2 1.40 3 1.51 4 1.36
46 .00 28.20 1 1.52 2 1.39 3 1.50 4 1.35
47.00 27.62 1 1.50 2 1.37 3 1.50 4 1.35
48.00 27.06 1 1.47 2 1.36 3 1.48 4 1.35
49.00 26 .53 1 1.47 2 1.36 3 1.47 4 1.35
50.00 26.02 1 1.47 2 1.35 3 1.46 4 1.33
51.00 25.53 1 1.47 2 1.35 3 l1.46 4 1.33
52.00 25.06 1 1.47 2 1.33 3 l.44 4 1.33
53.00 24.60 1 1.44 2 1.27 3 1.39 4 1.29
54.00 24.17 1 1.41 2 1.24 3 1.37 4 1.33
55.00 23.75 1 1.39 2 1.21 3 1.34 4 1.32
56.00 23.34 1 1.35 2 1.20 3 1.33 4 1.30
57.00 22.95 1 1.33 2 1.18 3 1.30 4 1.23
58.00 22.57 1 1.35 2 1.23 3 1.34 4 1.26
59.00 22.20 1 1.33 2 1.23 3 1.33 4 1.26
60.00 21.85 1 1.33 2 1.23 3 1.33 4 1.26
61.00 21.51 1 1.33 2 1.23 3 1.33 4 1.26
62.00 21.18 1 1.33 2 1.23 3 1.33 4 1.26
63.00 20.86 1 1.33 2 1.21 3 1.31 4 1.27
64.00 20.55 1 1.35 2 1.21 3 1.28 4 1.27
65.00 20.25 1 1.35 2 1.21 3 1.28 4 1.27
€6.00 19.95 1 1.29 2 1.16 3 1.21 4 1.24
67.00 19.67 1 1.29 2 1.14 3 1.20 4 1.29
68.00 19.40 1 1.27 2 1.11 3 1.18 4 1.26
69.00 19.13 1 1.24 2 1.10 3 1.17 ¢ 1.24

f%TE &Z;
Retovery DAT
2 o 2



PUMP TEST RECOVERY DATA
Union Station Locastion 2, Test 2

Elapsed Elapsed
kecovery Time
Time Ratio
(mins.)
70.00 18.87
71.00 18.62
72.00 18.38
73.00 18.14
74.00 17.91
75.00 17.68
76.00 17.46
77.00 17.25
78.00 17.04
72.00 16.84
80.00 16.64
81.00 16.44
82.00 16.26
83.00 16.07
84.00 15.88
85.00 15.72
86.00 15.55
87.00 15.38
88.00 15.22
89.00 15.06
90.00 14.90
91.00 14.75
92.00 14.60
93.00 14.45
94.00 14.31
95.00 14.17
96 .00 14.03
97.00 13.90
98.00 13.77
99.00 13.64
100.00 13.51
101.00 13.395
102.00 13.26
103.00 13.15
105.00 12.91
110.00 12.37
115.00 11.88
120.00 11.43
125.00 11.01
13¢.00 10.62
135.00 10.27
140.00 9.94

Pumpinag

Well
PW-2

Residual
Drawdown
(feet)

Channel 1

R e Ll ol S T e S S e e e O S = o T v ey e EU e e S e S T Sy S S S S Sy o

1.21
1.21
1.21
1.21
1.18
1.16
1.16
1.21
l1.21
1.24
1.24
1.21
l1.21
1.24
l1.21
l1.21

1.21.

l1.21
1.21
1.24
1.24
1.24
1.21
1.21
1.21
l1.21
1.21
1.21
1.18
1.18
1.18
1.16
1.12
1.10
1.12
1.12
1.10
1.06
1.06
1.01
1.01
1.04

A2l

Obse
Well
Ow~-1
Resi

rve

dual

Drawdown
{(feet)

Channel 2

oD DDN N

1.09
1.07
1.07
1.06
1.06
1.04
1.04
1.09
1.10
1.11
1.11
1.11
1.11
1.11
1.10
1.10
1.10
1.10
1.10
1.10
1.09
1.09
1.07
1.07
1.07
1.06
1.06
1.04
1.04
1.04
1.04
0.98
0.95
0.94
0.98
1.00
0.95
0.97
0.95
0.87
0.90
.90

Obse
Well
Oow-2

rve

Residual
Drawdown
{feet) .

Channel 3

WWWLWWLWWWWWWWLUWWWLWWWWLWWWWWWWWLWLWLWLWWWLWWWLWWLWWWWWLWWWWWWW

1.16
1.14
1.14
1.13
1.11
1.10
1.10
1.13
1.14
1.14
1.14
1.14
1.14
1.14
1.14
1.13
1.13
1.13
1.11
1.13
1.11
1.11
1.10
1.10
1.08
1.08
1.08
1.07
1.07
1.07
1.05
1.01
0.98
0.96
1.01
1.01
0.96
0.96
0.95
0.87
0.90
0.50

Cbse
Well
OwW-3

PAGE 3

rve

Residual
Drawdown
(feet)

Channel 4

O N S S S e e S o e . o T R I

1.24
1.23
1.23
1.21
l1.21
1.20
1.20
1.17
1.18
1.18
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.20
1.18
1.18
1.18
1.18
1.18
1.18
1.17
1.17
1.17
1.16
1.20
1.17
1.16
1.11
1.13
1.10
1.11
1.11
1.04
1.07
1.07

Sre¥l
Reovery DATA
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MRTL PompP 1e5T

o ONIoN STATIOS sEF2
o ?QE5VW$TEER
Ready pecemummon LoBLL 5-

se1oa08 221N’
Environmental Logger

360"‘33

Unit# 296835

15:59
Test# O

IMPUT 12 Lewel (FD

Reference
Scale factor
Qffsat

ELEVATIOS )
3.22
58.13
92.09

Step# @ 96-06 16313

Elapsed Time value
2.3990 253.29
8.9033 253.29
7.9066 253.20
2.2999 253.20
8.9133 253.20
B8.9166 253.208
7.92089 253.29
8.,8233 - 7 7 293.20
8.02¢88 253.28
2.83a8 253.28
8.9333 253.28
2.65909 253.28
8.0686 253.20
2.9333 253.20
9. 1900 253.20
8.1166 253.29
8.1333 253.28

. B8.1569 253.298
9.1666 253.28
2.1333 253.28
8.2993 253.208
R.21656 253.29
8.2333 253.20
0.2509 253.29
9.2666 253.28
8.2333 253.20
8.3009 253.28
8.3166 253.208
8.3333 253.29
8.4167 . 253.208
8.5009 253.29
8.5833 253.298
9.6567 253.28
8.7509 253.20
8.8333 253.28
8.9167 253.20
1.0980 253.29
1.0833 253.18
1.1667 253.18
1.2500 253.18
1.3333 233.18
1.4166 ©253.18
1.5089 253.18
1.5833 253.17
1.6667 253.17
1.7509 253.17
1.8333 253.17
1.9167 253.17
2.2009 253.17
2.5008 253.13
3.9009 253.14
3.56009 253.14
4.2000 2353.12
4.50890 253.19
5.0009 253.18
5.5008 253.99
6.9000 253.97
6.5009 253.96
7.0000 253.06
7.5008 - 293.94

g

9.2009 4.,
3 5a00 ~1%°
3. 2008
3.500@
19,2000
12,5209
14,2000
15,2000
18,2099
20. 3089
22,0209
24,2000
26.0009
28.8002
39,2900
32.090@9
34.0002
36.02000
33. 0000
49,0009
42.9000
44,2002
45.0080
43.9000
59.3000
52. 3209
54.3009
56.2200
53. 9000
50.0209
62.0009
642083
65. 2000
63. 0000
70.0009
72.9000
74.0000
76.9009
73.9009
50. 0000
§2. 3000
84.0000
96.0000
33,0080

-~ 90.9099

92.0009
94,8959
96.8009
98.0089
189. 809
110.000
120.099
139.969
140,009
150.0609
169.099
170.909
189,009
139. 9089
209.009
219.009
2206.009
230.009
240,009
2508.009
260.909
279.0089
288. 089
290.009
399,000
J310.009
320.009
339,009
349.000

358. 009 -

358,000
379.004
380.009
394.099
499, 090
410.0609

253.94
253.083
253.83
253,981
253.01
252.99
252.98
252.95
252.93
252.83
252.83
252.83
252.87
252.87
252.85
252.85
252.83
252.85
252.85
252.85
252.85
252.83
252.85
252.84
252.84
252.85
252.84
232.84
252.84
252.84
252.84
252.84
252.82
252.82
252.82
252.82
252.32
252.82
252.82
252.82
252.82
252.82
252.82
252.809
252.82
252.82
252.80
252.809
252.39
252.88
252.82
252.80
252.39
252.80
252.79
252.77
252.76
252.76
252.74
252.74
252.71
252.71
252.69
252.68
252.66
252.66

+ 252.65

252.65
252.63
252.63
252.63
252.61
252.69
252.60@
252.68
252.58
252.58
252.58
252.38
252.57
252.57

429,260
439, 889
4413, 329
459,383
4£9. 999
479.909
4349. 009
439,209
S99. 309
S19. 995
S529.989
539.908
549,909
S53.398
559.090
579.239
530. 809
599.089
£589. 809
519.1200
5£29.000
£39.009
549,800
£59. 399
558,000
579,099
©39. 800
579.289
709,008
719,889
729,289
730,888
‘749, 13313
759.083
759, 389
779.869
730.269
720,808
$599. 308
819. 800
$528. 0008
3830, 009
349,809
359.000
869.9093
370. 908
529. 009
399. 009
990. 029
919,009
929.809
939. 009
9413, 809
959.089
963,009
979.200
989,999
990. 009
1898.99
1189.99
© 1298.09
1398.89
1499.09
1509.69
1689.89
1708.93
1299.99
1999.99
20139.99
2199.99
2209.49
2399.99
2499.09
2509.09
2609.99
2799.929
2800.99
END

P

| oF

252.55
252.55
252.53
252.53
252.32
252.32
252.58
252.359
2352.359
252.4%
252.47
252.49
252.43
252.47
252.47
252.45
252.45
252.46
252.45
252.44
252.44
252.42
252.42
252.42
2352.42
252.41
252.41
252.41
252.39
252.39
252.37
252.33
252.33
252.38
252.33
252.35
252.35
252.35
252.35
252.35
252.33
252.33
252.3

252.35
252.33
252.33
252.31
252.31
252.31
252.31
252.31
252.38
252.308
252.28
252.28
252.28 |
252.23 {
252.27 .
252.27

252.22

252.17
252.14
252.99
252.98
252.94
252.09
251.98
251.93
251.92
251.3%
251.86
251.84
251.81
251.78
251.74
251.73
251.79

_€5sTE5i*22;J
zmee L

\ DLo-H  DATA
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A

Unit# 29805 Test# 4

INPUT 13 Leuel (F3

Raferance 252.14
Scale factor 59.13
Nffset .09

Step# 9 ge-83 13:13

Elapsad Time Yalue
B.9333 252.12
8.2933 252.12
3. 8056 - 292.12
2.2093 252.12
P.9133 252.12
B.B31585 252.12
2.9289 252.18
8.9233 252.18
B.2266 252.198
3.8309 252.18
?.9333 252.19
3.8599 252.12
8.96556 252.12
B.9833 252.12
3.1888 232.12
B.1165 232.12
R.1333 252.12
3.1589 252.12
B. 1885 252.19
8.1833 252.106
9.2909 252.19
3.2185 252.19
B.2333 252.19
3.2508 252.108
9.2666 252.18
B.2333 252.19
B3.3089 252.19
3.3168 252.19
3.3333 252.89
B8.4167 252.99
9.50080 252.97
2.5833 252.96
B.6657 252.684
2.795048 252.082
8.83333 252.81
B.3167 251.98
1.9008 251.98
1.8833 2351.956
1.1667 251.95
1.25988 251.93
1.3333 251.91
1.41858 251.99
1.50093 251.92
1.5833 251.83
1.68567 251.87
1.7509 251.87
1.8333 251.85
1.9167 251.83
2.88992 251.83
2.56088 251.79
3.9698 251.76
3.58099 251.74
4.9869 251.71
4,560 251.69
5.9998 251.63
5.5009 251.65
5.0999 251.65
5.5098 251.63
7.9999 251.63
7.56099 251.61
38.96899 251.61
3.5098 2%1.69
9.929089 251.69
9.50989 251.69

12,8350 251.58

12,5099
14,9062
15, 3559
13. 9963
29,3999
22,9999
24,9999
25,9999
23. 3692
39,2599
32,2999
34,2599
36.9693
33. 2699
42,0095
42,3992
44,0509
45,2899
43,2999
59. 2699
52.9699
54,2599
55. 3095
53. 2999
0. 8090
62,2699
64,9899
66. D@2
53,0999
79.00899
72,9699
74,9500
763939
72,5899
39. 53909
32,9900
24,9900
85,2900
38,0008
99, 0999
92.0099
94,0099
95,099
38, 9999
190,809
110,099
120. 999
139.998
149,099
159,999
169,800
179, 999
122,999
199,690
209,809
219.999
220,009
230,899
249, 999
250. 099
260, 899
279,099
289, 399
290, 899
309,999
319.590
329.999
359. 999
349, 999
359. 999
359. @99
379,200
380, 898
399. 290
499,099 ~
419, 909
429,999
439,999
449, 990
459,899
4£9, 309
479, 909

—'5‘

Z231.2v
291.57
251.35
251.359
231.53
251,53
251.32
251.32
251.52
291.59
351.52
251.54Q
231.358
291.59
291.4%
251.43
251.43
251.49
251.49
251.49
251.47
251.47
251.47
251.47
251.47
251.47
251.456
251.46
251.4%
251.48
251.45
251.45
231.44
251.45
2351.44
251.44
251.44
251.44
251.42
251.42
251.42
251.42
251.42
251.42
251.42
2951.42
251.41
251.33
251.33
231.35
251.34
251.33
251.31
251.39
251.39
251.27
251.28
251.23
251.27
2351.2¢7
251.25
251.23
231.23
251.22
251.22
251.29
251.29
251.29
251.19
251.19
251.17
251.17
251.15
251.15
251.14
251.14
251.14
251.12
251.12
251.11

251.11

251.11

‘

JOSeVAiIN ANBUL D73 ®="T

Mz, Pum

e TeT

STEHZ - UNION STATION

Zrt PHIGE OF PumEe  TEST

ReEEPET B
I*QEﬂijPrrx

I20

INITIAL REFLEZEN(E ELEVATIA—
INLOROEZT, SoME RS2 04 -7
AFTz. mumi®  SHXTOF-

434, 281
439, 890
S89. B89
518,999
529, 309
339,499
549, 593
5355, 399
SR8, B9d
573,809
339, 099
599, 69y
5913, 5349
513,898
529, Baa

55, AR
A7H. 383
589,889
533, 36
7919, 18a
718,299
720,099
739,983
749,083
739,893
758, 0ag
778,388
738,898
726,889
359,299
319,989
829.998
338.988
343,089
350,299
356,809
-379.989
850.a89
339,209
983, 902
919,099
329. 988
33, 989
949, 309
359, 999
9683, B93
979,999
533, 289
370, 229
- 1909.29
1199.39

280.99

END

251.9%2
251.93
251.93
251.88
251.93
251.95
251.98
231.94
231.94
251,084
291.83
251.83
251.893
251.81
251.81
251.949
251.89
- 251.89
250,33
259,93
259.33
230,35
258,38
254.35
290.95
250.93
258,35
259.33
258.33
258,33
259.92
259.92
250.92
259.%9
250.79
259.3%9
258,37
259.33
258.39
259.27
259.85
251.33
259.83
258.34
25R.34
258,34
2519.82
258.32
258.82
259.32
259.81
250.79
23R.63 . >
192.13 ,
192,18

. Z
Ao TOATA




TEEE 2T Te=
e popmeental Lo3FRC mMi pome T Aﬁ{%?/
@18 L2333 NG SIANOn  &TeE B2

5 Recover Te=T

CCrevRITIo  WELL. S-5

Lessl LFD
DSentlE FRot  PUMP  LOELL & l"l‘?-t-l/

afarence 132,13 nim
fca.le factar - 358.13 MMAL BEFTEInCE | LB imeoRmeET
Qff=at 9.29

12,2099 192.73

14,5009 132.74

15,5299 132.7%

3.2000 132.73

20,3956 192.73

2.5368 132,29 22,8249 192.51
5.5509 152,29 2520 1%2.52
2.0E55 132,29 2 122.52
8.9333 123,23 2. 294 122.84
@. 1969 133,23 32,0903 13284
9. 1156 132.23 34.2009 122.83
e 135 3h 35,9099 132.37
3.1599 132,23 35,9009 122.87
B. 1555 132,29 4a. 2009 122.37
9.1233 192,23 42.2029 122.32
2. 1o EE 44,9089 152.83
2022 R 5. 5980 132,39
. 8.2333 192.39 +3. 9000 122.22
55 1353 S9. 0099 192,32
S 1253 S2.8099 192.92
oot 19530 543009 192.92
o 13230 S5.2299 192.93
.3155 132.32 572.2299 192.92
29-3357 19538 58.2059 192,35
o iies T 52.5089 132,35
EAP 1933 54,2209 192.95
13533 55, 3009 122,95

132.33 53,2899 132,37

Ee 15248 70.5999 192.97
o 19341 72.2000 192.97
Eo e 13541 74,0000 192.93
. an 19543 75. 3900 132.93
1.9833 192,44 r3.9a29a 122.28
108 15" 48 39,2299 132,93
L TPH 52.6099 193. 08
1232 193 48 34,9099 133,89
$6.9009 123,99

1.4166 192.43
L s@a 132. 43 33. 68093 123.81
23, 3981 1335.81

1.5933 122.851

1.88867 132.51 22,9884 193.81

1.7528 192.82 24, HRZA 193.91

1.3333 1922.32 25, 533 193.83

1.3157 192.52 33. 51380 123.83
183,389 193.83

2.0002 132.54
2.5000 192.57 - L. 12328
<8.4 33. B

3.9884 122.59

35099 132.62 133,291 133.89

4. GRoR 192.62 148,398 193.11
- 158,009 123.11

4.5009 192,83
3.5222 19283 19,999 193,11
5.5999 192.63 i’ 0+ 298 195.12 - | <o
5. B909 132,87 - :

6.5009 192.67 | P Sire *Z
7.2009 132. 63 o i

7. 5000 192,53 Rewvert Lhawy
3.0009 132,79

3.5009 122.79 bLo-H

3. 003 132.79

3,509 132.79 | oF |

13,5969 192.71
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