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548 South Spring Street, 7th Floor 
los Angeles, California 90013 

Attention: Howard J. Chaliff, 
Project Director 

Converse Consultants 
Geotechnical Engineering 
and Applied Sciences 

83-1140-06 

This letter transmits our final investigation report entitled 
"Union Station Area Aquifer Pump Tests·'. These tests were per­
formed under Contract No. 503, Amendment No. 10, dated February 10, 
1986, between Converse Consultants, Inc. and Metro Rail Transit 
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 
be used by contractors in designing dewatering systems for site 
construction, it is not intended to provide all the geotechnical 
information that may be required to design and construct the 
project. 

Our study team appreciated the assistance provided by Dr. James 
Monsees of MRTC, Dr. Dennis Kasper of Engineering-Science and Bob 
Bush of R. Y. Bush, Consul ting Engineer, Inc. We al so want to 
acknowl edge the dedi cated efforts of each member of the Converse 
team, especially Mark Schluter, Dr. Dave Sommers, Mike King, Gary 
Lowe, and Mark Shaffer. 

CONVERSE CONSULTANTS, INC. 

~f:::::ie~4f:!.)~ 
Vice President 
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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 hydraul ic 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 Al3S", prepared by 
Converse Consul tants, Earth Sci ences Associ ates, 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 crosso~er structure. 

• "Geotechnical Investigation Report, Metro Rail Project,'1 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. 

• IIGeologic 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 El 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 earl ierpump test was performed at this si te 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 Si te #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 loading 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. 

2 
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3.0 WELL CONSTRUCTION AND DEVELOPMENT 

Ground water tests wells used during this investigation include 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 II: OW-I, OW-2, OW-3 and Site 12: 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 II and Site 
12) and four additional ground water observation wells (Site 11: OW-4 and 
Site 12: OW-I, OW-2, OW-3) were drilled and installed during this 1986 
investigation. Locations of these wells are shown on Figure 2, Site II Well 
Location Map, and Figure 3, Site 12 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 II Well Construction and Development 

• Pump We11(s): The existing Site II Pump Well was drilled during the 1983 
geotechnical investigation. This well was drilled by the cable tool 
m~thod, driving 12-inch double walled caSing to a depth of 82.5 feet. 
The steel casing was then perforated by hydraulic louvers inplace from 21 
feet to 77 feet with staggered rows of punched slots measuring Ii 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 11 Pump Well and to remove accumulated sediments and 
improve hydraulic communication with the aquifer. The well was surged 
and air-lifted 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 11 Pump Well had significantly 
deteriorated since the 1983 Pump Test. This well was determined to be 
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inadequate for re-use due to uncorrectable damages. Well failure was 
be 1 i eved to have resu lted from corros i on and i ncrusta ti on of the stee 1 
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 
materi a 1 s from washi ng out as the bucket was removed from the bori ng. 
The well bori ng was kept fu 11 of water duri ng drill i ng to mi nimi ze 
caving. Approximately one 50 pound bag of Superco1® 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 slott~d 

(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 
sea 1 ed with 5 feet of bentonite and concrete above the perforati ons. A 
cast-iron well cover was installed over the completed well installation. 
The new pump well was developed using "air-l if til 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 
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· ... 
materials (PVC) were "air-lifted" 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 bori ng was dri 11 ed to a depth of 84 feet then f1 ushed wi th 

clean water to dilute the Revert. 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 in.formation 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 diameter 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 PVC casing. The 12-inch diameter pumping well was machine 

slotted (O.OS-inch full flow slots with 50.548 square inches of open 

filter area per 2 linear feet) schedule 160 PVC well casing. Metal 

8 
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TABLE A 
SITE 11 - WELL INFORMATION 

Depth Saturated Open Slot Total Depth 
Depth to To Static Thicknesa Static Distance Interval Drt lled 

1986 Aquiclude (feet) Groundwater of Aquifer Groundwater (r) From Surface Casing Below Below 
Pump Test (Bedrock Puente Date b Elevation P!JIIIP We 11 Casing Diameter Surface Surface 

Well Number Formation_) _ (feet) i feet ) 6/23-24/86 i feet ) Elevation (inches) (feet) --.If.!!t) 

New Site 11 80 19.1 60.9 259.3' 278.4' 1212 7-87 88 
Pump Well (6124/86) 

Observation 79.5 19.4 60.1 258.8' r , - 15.4 278.2' 2 45-85 85 
Well No. 1 (6124/86) 
(1983 - No. 5-1) 

Observation 79* 19.0 60 259.3' r 2 = 61.6 278.3' 4 5-70 84 
Well No. 2 (6124/86) 
(1983 - OW-l) 

Observation 79* 18.5 60.5 259.6' r3 = 119.5 278.1' 4 5-75 85 
Well No. 3 (6/24/86) 
(1983 OW-2) 

Observation 79 20.1 58.9 258.9' r4 '" 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 11 Aquifer on 6/24/86: 60 feet 

1.0 



centralizers were used to posttion 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 install ed 
over the completed well installation. The pump well was developed using 
"air-lift/l 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 Tab1 e B. Each well boring was then f1 ushed 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 rel11alnlng Revert~ 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 
concerni ng the des i gn and constructi on of thi s 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 /lair-lifted" to remove accumulated sediments and develop the 
well for re-use during this investigation. Approximately 1300 to 1600 
gallons of water were removed from this well during development. 

A summary of the Site 12 groundwater test well information is presented in 
Table B - Site '2 Well Information. 

10 
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TABLE B 
SITE 12 - WELL INFORMATION 

Satirated 
Depth to Depth Thickneu Static Dhtance 

1986 Aquiclude (feet) To Static of Aquifer Groundwater (r) From 
Pump Test (Bedrock Puente Groundwater b Elevation Pump Well 

Well Number Formation_) _ Date (feet) (feet) 6/6/86 (feet) 

Site 12 84.5 24.9 59.6 . 254' 
Pump Well (6/6/86) 

Observation 84.5 25.0 59.5 254.1' r1 .. 25.0 
Well No. 1 (6/6/86) 

Observation 84.5* 25.3 59.2 254.2' r2 = 52.0 
Well No. 2 (6/6/86) 

Observation 84 26.1 57.9 253.8' r3 = 99.1 
Well No.3 (6/6/86) 

Observati on 90 27.1 62.9 253.2' r4 = 199.4 
Well No.4 (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 12 Aquifer on 6/6/86: 59.5 feet 

Open Slot Total Depth 
Interval Drilled 

Casing Below Below 
Surface Casing Diameter Surface Surface 

Elevation (i nches} (feet) (feet) 

278.9' 12/2 7-87 110 

279.1' 2 10-89 94 

279.5' 2 12-81 84 

279.9' 2 10-79 85 

280.3' 2 60-100 100 



4.0 PUMP TEST PROCEDURES 

4.1 Site #1 - Pump Test Procedures 

Site If1 (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 activiti es performed during thi s period incl ude 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 levels 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 mi nute we 11 recovery test was perfo rmed fo 11 owi ng 
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 McCrometere 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 Labe DL 120 data logging system, using 50 
and 25 ps i g transducers, recorded water 1 eve 1 fl uctua ti ons in the pumpi ng 
wells and observation wells 1, 2 and 3. A Hermite Model SEI000B environmental 
data logger, using a 50 psig transducer, recorded water level fluctuations in 
observation well 4, data was processed in the field with a Compaqe computer 
system. 

13 



5.0 GROUNDWATER CONDITIONS 

5.1 Regional 
The Union 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 SA). 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 logs 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 1 evel • Fi ne-gra i ned 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 #l 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 included 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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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 longer 
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. Residua1-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 
thi s report. 

Table C sunmarizes 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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N 
.",. 

Pump 
Test Stage 

··Date No. 

1983 

1986 2 

Well 
No. 

OW-1 

OW-2 
(1 ) 

OW-3 
(2) 

All 

Pump Well 

OW-1 
(4) 

OW-2 

0\'1-3 

0\'1-4 

All 

TABLE C 
SUMMARY OF PUMP TEST RESULTS FOR UNION STATION SITE 11 - HACY AND ALAMEDA STREETS 

Average 
Pumpfng 
Rate Duratfon 
ise!!!.L (mf n. ) 

150 
(3) 

150 

150 

150 

362 

362 

362 

362 

362 

362 

1380 

1380 

1380 

1380 

2998 

2998 

2998 

2998 

2998 

2998 

Transmfssfvity 
(gallons per day per foot) Storage Coefficfent 

LOg-Log Semi-Log Dfst - DO Residual - DO Log-Log Dfst - DO 

54.000 
(10) 

21(000 
10) 

42.000 
(10) 

12,000 
(6) 

23,000 
(6) 

38,000 
(6) 

50,000 
(6) 

35,000 
(6) 

140.000 
( 12) 

30.000 
(12) 

48,000/83,000 
13) 

119,OOO/112l000 
13) 

127.000/115,000 
13) 

130.0001119.000 
(13) 

0.07 
(10) 

0.02 
(10) 

21,000 0.06 
(11 ) (11 ) 

62,000/28,000 
(15) 

841500 
14) 

117,000/60,°00 
15) 

105,000 
14) 

129,000/49.000 
(15) 

111 ,°00 
14) 

145,000/54.000 
(15) 

46.600 9.Ox10-3 
(9) (9) 



TABLE C 
SUMMARY OF PUMP TEST RESULTS FOR UNION STATION SITE 12 - RAMIREZ AND VIGNES STREETS 

Average 
Pwnp Pumping Transmissivity 
Test Stage Well Rate Duration (9allons ~er dal ~er foot) Storage Coefficient 
Date No. No. ~ Imin. ) [09-[09 Semt-[~ Dtst - DD Residual - DO [og-[og Dfst - DD 

1986 Pwnp Well 295 2880 153.000171.000 
(15) 

OW-l 295 2880 130.000 104.000/64.000 1x10-4 
(7) (15) (7) 

OW-2 295 2880 114.000 205.000/85.000 5xl0-4 
(7) (15 ) (7) 

OW-3 295 2880 173.000 186.000/57.000 6xl0- 4 
(7) ( 15) (7) 

OW-4 295 2880 140.000/ 4X10-~~ 
(5) 45.000 9xl0 

(8) (8) 

All 295 2880 72.000 4.8x10-3 
(9) (9) 

1986 2 Pwnp Well 572 1440 200.000/180.000 191.000/110.000 178.000/ 
(13) ( 15) 134.000 

(14) 

OW-1 572 1440 39.000 200.000/200l000 187.000/187, °00 143.000 2X10:~/ 
(8) 13) 15) (14 ) 1xl0 

(8) 

OW-2 572 1440 61.000 190. 000/200 l 000 196.000/1961000 130.000 1xl0:~ 
(8) 13) 15) (14 ) 2x10 

(8) 

0\'1-3 572 1440 69.000 250.000/250l000 244.000/244 l000 5x10:~/ 
(8) 13) 15) 1x10 

(8) 

OW-4 572 1440 24.000 1xlO:~1 
(5) (8) 9xl0 

(8) 
N 
01 

All 572 1440 70.200 0.13 
(9) (9) 



N 
en 

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

NOTES 

1) This well is referenced as OW-1 in ESA Geotechnical Consultants (1983) and Geo/Resource Consultants (February, 1986). 

2) This well is referenced as OW-2 in ESA Geotechnical Consultants (1983) and Ceo/Resource Consultants (February, 1986). 

3) This well is referenced as 5-1 in ESA Ceotechnical Consultants (1983) and Ceo/Resource Consultants (February, 1986). 

4) This well is 1983 boring 5-1. 

5) This well is 1983 boring 5-5. 

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

7) Analysis by Converse Consultants (Figure No.7) using IIdischarging imagell type curves of Lohman, (1972, Plate 9). 

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

9) 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). 

10) Analysis by ESA Ceotechnical Consultants, Inc. (Appendix A) using "delayed yieldll type curves of Neuman, 1975). 

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

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

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

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

15) Analysis by Converse Consultants, Inc. (Appendix A) using semi-log plots of distance versus drawdown with initial and long-term 
average transmtssivfty/permeabil i ty va lues. 



permeability value. For practical purposes, under normal conditions the real 
aquifer permeability can be considered as a constant value. Transmissivity 
va 1 ues, however, do change wi th time due to the effects of boundari es 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 long-term transmissivity 
values. Storativity values presented in tables 0 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, 
ca 1 cul ations were made usi ng rel atively 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 divide~L_.bL 
saturated aquifer thi<:k"-~~.~ 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 0 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 INITIAL TRANSMISSIVITY, PERMEABILITY AND STORATIVITY VALUES 

SITE 1 
Macy and Alameda Streets 
gpd/ft ftZ/min. 

INITIAL TRANSMISSIVITY 106,000 9.8 

PERMEAB I L I TY 

STORATIVITY 
(Dimensionless) 

gpd/ftZ 

1,nO* 

0.07 

ft/min. 
0.16* 

SITE 2 

Ramire~ and Vignes Streets 
gpd/ft ftZ/min. 
180,000 

gpd/ftZ 

3,0001' 

0.10 

16.7 

ft/min. 
0.2st 

* Average saturated thickness of the Site '1 aquifer on June 24, 1986: 60 feet. 
t 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 log-log time 
drawdown and the residual drawdown (recovery) plots of the individual 
observation and pumping wells. 

It should be emp"hasized 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 is 
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 
low 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 duri ng the drawdown peri ods. However, as in thi s 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 long-term average aquifer transmissivity and 
storativity values at sites 1 and 2: 

TABLE E 
SUMMARY OF LONG-TERM AVERAGE TRANSMISSIVITY/STORATIVITY VALUES 

SITE 1 
Macy and Alameda Streets 
gpd/ft ftz/min. 

LONG-TERM TRANSMISSIVITY 60,000 5.6 

APPARENT STORATIVITY 
(Dimensionless) 

0.10 

Note: Values shown are rounded for convenience. 

SITE 2 
Ramirez and Vignes Streets 
gpd/ft ftz/min. 
100,000 9.3 

0.10 - 0.20 

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 theCi ty 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 

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

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

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

4. Site 11 (Macy and Alameda Streets) pump test data, includes drawdown and 
recovery data from the 1986 pump test. 

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

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

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

Con".,. Consultants, Inc. 
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NOMENCLATURE FOR APPENDIX A 

~ = viscosity, cp 
C = permeability, gpd/ft2 

T = transmissivity, gpd, ft 
Q = discharge, in gpm 
K = permeability, gpd/ft2 

h = saturated thickness of aquifer 

Pd = dimensionless pressure 
IIp = change in pressure in "skin" region next to wellbore, psi 
~ = viscosity, cp 
a = 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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'" Tag' Geol Resource Consultants, Inc. 
'- • GEOLOGISTS I ENGINEERS I ENVIRONMENTAL SCIENTISTS 

CORPORATE HEADOUARTERS: 
851 HARRISON STREET 

REGIONAL OFFICES: 
SAN FRANCISCO 
SEATTLE L~ 

November 13, 1986 
228-08H-Ol-l 

Converse Consultants, Inc. 
126 west Del Mar Boulevard, Suite A 
Pasadena, CA 91105 

SAN FRANCISCO, CA 941 07 
TELEPHONE (415) 7n'3177 

Attention: Mr. Howard A. Spellman, Jr. 

Subject: MRTC-Union Station, pump Tests 

Dear Mr. Spellman: 

/~ 

0W 
TUCSON 
WASHINGTON, D.C. 

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, IS-minute well recovery test. 

The duration of time between the two tests was I-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-I, 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 ~. 
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Location 1 Tests: The test activities at Location 1 test 
wells consisted of: 

1. 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 Ar 

Approach to Analysis 

The interpretation of the well test results involved an 
analysis technique...c.alled 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 

Geol Resource Consultants, 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 AppendiJLAO. 

Analysis of results 

Well tests of Locations 1 and 2 were analyzed for: 

o Wellbore effects 
o Identification of theoretical model 

o 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/ResourceConsultants, Inc. 
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Wellbore storage effects were observed in the pumping well, 
OW-2, and OW-3, i.e., slope of 1. No wellbore effects were 
observed in well OW-1. The wellbore storage portion of the 
data is shown on the Log-Log graphs in Appendix AO· 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. Geol~ical Survey, Professional Paper 708, 
Plate 8. The pumping well matches type-curve Cd = 10 3 , 5=0 
(Figure 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 
pumping well during drawdown (@100 minutes) and in 
the observation wells during recovery (OW-1 @ 13 
minutes, OW-2 and OW-3, @ 9 minutes). 

Well OW-1 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: 

T = 2.3 
4 Pi 

Q 
S/cycle 

C = T 
h 

Q = 572 gpm or 1.274 ft 3/sec 
h = 59.2 ft. 

Geol Resource Consultants, Inc. 
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Well s/cycle 

Pumping .75 
OW-1 .75 
OW-2 .78 
OW-3 .60 

Well s/cycle 

pumping • 82 
OW-1 .75 
OW-2 .75 
OW-3 .60 

Well Location 1 

T 

T 

A-5 

ORAWDOWN 

(ft 2/sec) T (gpd/ft) C (gpd/ft2) 

.311 200,917 3,394 

.311 200,917 3,394 

.299 193,165 3,263 

.388 251,308 4,245 

BUILD-UP 

(ft 2/sec) T (SH2d/ft) c (SH2d / ft2 ) 

.284 183,769 3,104 . 

.311 200,917 3,394 

.311 200,917 3,394 
.• 389 251,308 4,245 

Pump test 1 was for 9-minutes and will not be analyzed, but 
the test data is provided in Appendix AI. 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. 

Hydrogeologic 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 
1 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 __ ~ollows: 

T = 2.3 Q 
4 P: S/cycle 

Well s/cycle 

pumping 2.00 
OW-1 .80 
OW-2 .75 
OW-3 .73 

Well s/cycle 

Pumping 1.15 
OW-1 .85 
OW-2 .83 
OW-3 .80 

C = T 
h 

Q = 360 pgm or .802 ft 3/sec 
h = 60 ft. 

DRAwnOWN 

T (ft3/sec) T(gpd/ft) C (gpd/ft2) 

.073 47,460 790 

.184 118,602 1977 

.196 126,508 2,108 

.201 129,974 2,166 

BUILD-UP 

T (ft3/sec) T (gpd/ft) C (.gpd/ft2 ) 

.127 82,505 1,375 

.173 111,625 1,860 

.177 114,345 1,905 

.183 118,602 1,977 

Geo/Resource Consultants, Inc. 



November 13, 1986 
228-08H-01-1 
Page 7 

A-7 

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~om 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 

Geol Resource Consultants, Inc. 
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NEW OBSERVATION WELL 0j02 
(52.0' FROM PUMP WELL) 
ELEVATION: 279.8' N o 30 

NEW PUMP WELL 
12' CASING TO 87' 
ELEVATION: 279.8' 

.~ 
NEW OBSERVA rlON WELL oj> 1 
(25.0' FROM PUMP WELL) 
ELEVATION: 279.8' 

FEET 

~ 

/ , I( , 
" , 

/ /t 
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, 1(' 
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, / 
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NOTE: Observation well No. 5-5 (1983) was used as 
Observati()n well No.4 for the 1986 Site +2 pump test. 
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APPENDIX AO 

WELL TEST ANALYSIS 

GRAPHS 
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February 25, 1986 
225-0SH 

Mr. Roger Hail 
ESA Geotechnical Consultants 
2625 Redwing Road, Suite 325 
Fort Collins, CO 80526 

A -zr:; 

CORPOA':'TE HEADQUARTERS 
851 HARRISON STREET 
SAN FRANCISCO. CA 941 07 
TELEPHONE (4151777-3177 

Subject: MRTC Union Station - Pump Test Design 

Re: Conversation of 24 February 86 

Dear Mr. Hail: 

REGIONAL OF~'::=S 
SAN FRANCISCO 
SEATTLE 
ruCSON 
WASHINGTON. O.c. 

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. 

WellOW-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 tiT and then followed the . 
model. The well never reached the semi-log analysis poiht 
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 ft3/sec) 
4 1f (1.34 ft/cycle) 

T = 29.978 gpd/ft 

Type-Curve: T = pd (141.3) (5,143 BPD)A..B 
(P 1 - P2 ) 

T = (141.3) (5,143) 
.47 psi 

or T = 28, 140 gpd/ft 

Match Point = pd = 1 
~= 1 
B = 1 
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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) 
411'(.34 ft/cycle) 

T = .211 ft 2/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. 



February 25, 1986 
225-08H, Page 3 

A-Z7 

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 9n 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 
o Test duration for required well response 
o Drawdown 
o Effects of gas production 

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 50 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 
co"ndi tions. 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%, using 

- 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 Consultants, 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 togger 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 

Densi ty of 'the fluid column in wells is to be tested prior 
to pumping using a pressure transducers. 

Please contract me if you have any questions. 

Sincerely yours, 
GEO/RESOURCE CONSOtTANTS, INC. 

?Ie ~ I' ~ 
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 
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 

Pumping 
Well 
PW-IB 
Drawdown 
(feet) 
Logger 
Channel 1 

1 1.24 
1 2.89 
1 3.60 
1 4.07 
1 4.51 
1 4.91 
1 5.20 
1 5.55 
1 5.89 
1 6.58 
1 7.36 
1 7.97 
1 8.40 
1 8.66 
1 8.98 
1 10.42 
1 11.52 
1 12.21 
1 12.73 
1 13.05 
1 13.25 
1 13.40 
1 13.66 
1 13.69 
1 13.77 
1 13.81 
1 13.81 

Observe 
Well 
OW-l (5-1) 
Drawdown 
(feet) 
Logger 
Channel 2 

2 0.20 
2 0.59 
2 0.91 
2 1.20 
2 1.40 
2 1.59 
2 1.76 
2 1.91 
2 2.05 
2 2.34 
2 2.63 
2 2.87 
2 3.04 
2 3.19 
2 3.32 
2 3.88 
2 4.30 
2 4.56 
2 4.77 
2 4.88 
2 4.97 
2 5.04 
2 5.17 
2 5.18 
2 5.20 
2 5.23 
2 5.21 

Observe 
Well 
OW-2 
Drawdown 
(feet) 
Logger 
Channel 3 

3 0.00 
3 0.01 
3 0.04 
3 0.09 
3 0.12 
3 0.16 
3 0.20 
3 0.26 
3 0.30 
3 0.39 
3 0.49 
3 0.58 
3 0.65 
3 0.73 
3 0.81 
3 1.14 
3, 1.39 
3 1.59 
3 1.73 
3 1.83 
3 1.92 
3 1.98 
3 2.12 
3 2.17 
3 2.22 
3 2.26 
3 2.28 

Observe 
Well 
OW-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 0.00 
4 0.00 
4 0.00 
4 0.01 
4 0.01 
4 0.03 
4 0.04 
4 0.06 
4 0.07 
4 0.10 
4 0.13 
4 0.17 
4 0.20 
4 0.24 
4 0.29 
4 0.46 
4 0.62 
4 0.76 
4 0.90 
4 0.99 
4 1.08 
4 1.14 
4 1.33 
4 1.39 
4 1.50 
4 1.54 
4 1.57 



CONSTANT RATE PUl-1P TEST DRAWDOWN DATA 

Union Station Location 1, Test 2 (PW-IE) 
Discharge Rate = 362.9 +/-. 5.08 Gl'~! 

Elapsed Pumping Observe Observe Observe 
Time Well Well Well Well 
(min. ) number? number? number? number? 

Drawdown Drawdown Drawdown Drawdown 
(feet) (feet) (feet) (feet) 
Logger Logger Logger Logger 
Channel 1 Channel 2 Channel 3 Channel 4 

0.00 1 4.42 2 0.02 3 0.02 4 0.02 
0.05 1 3.62 2 0.43 3 0.00 4 0.00 
0.10 1 4.77 2 0.94 3 0.03 4 0.00 
0.15 1 5.14 2 1.28 3 0.09 4 0.01 
0.20 1 5.46 2 1.51 3 0.13 4 0.03 
0.25 1 5.83 2 1.68 3 0.17 4 0.04 
0.30 1 6.33 2 1.86 3 0.21 4 0.06 
0.35 1 6.79 2 2.03 3 0.27 4 0.07 
0.40 1 7.37 2 2.24 3 0.32 4 0.09 
0.50 1 8.20 2 2.58 3 0.42 4 0.13 
0.60 1 8.72 2 2.83 3 0.52 4 0.17 
0.70 1 9.18 2 3.03 

., 0.61 4 0.21 .) 

0.80 1 9.70 2 3.25 3 0.70 4 0.26 
0.90 1 10.11 2 3.42 3 0.78 4 0.29 
1.00 1 10.57 2 3.61 3 0.87 4 0.33 
1.50 1 13.00 2 4.46 3 1.24 4 0.55 
2.00 1· 14.04 2 4.91 3 1.53 4 0.72 
2.50 1 14.65 2 5.20 3 1.76 4 0.88 
3.00 1 15.13 2 5.40 3 1.94 4 1.02 
3.50 1 15.42 2 5.55 3 2.05 4 1.14 
4.00 1 15.69 2 5.63 3 2.17 4 1.24 
4.50 1 15.88 2 5.72 3 2.24 4 1.33 
5.00 1 16.12 2 5.81 3 2.31 4 1.36 
6.00 1 16.38 2 5.95 3 2.44 4 1.54 
7.00 1 16.58 2 6.02 3 2.52 4 1.66 
8.00 1 16.69 2 6.08 3 2.61 4 1.76 
9.00 1 16.92 2 6.13 3 2.67 4 1.83 

10.00 1 17.10 2 6.19 3 2.73 4 1.91 
11.00 1 17.13 2 6.18 3 2.74 4 1.92 
12.00 1 17.25 2 6.19 3 2.77 4 2.00 
13.00 1 17.27 2 6.22 3 2.78 4 2.00 
14.00 1 17.39 2 6.30 3 2.84 4 2.06 
15.00 1 17.48 2 6.32 3 2.87 4 2.11 
16.00 1 17.54 2 6.35 3 2.90 4 2.14 
17.00 1 17.56 2 6.37 3 2.93 4 2.17 
18.00 1 17.56 2 6.37 3 2.95 4 2.19 
19.00 1 17.62 2 6.38 3 2.96 4 2.21 
20.00 1 17.59 2 6.35 3 2.95 4 2.18 
25.00 1 17.88 2 6.45 3 3.03 4 2.29 
30.00 1 18.02 2 6.51 3 3.10 4 2.37 
35.00 1 18.25 2 6.57 3 3.15 4 2.40 
40.00 1 18.40 2 6.61 3 3.21 4 2.45 

'SIIS*1. 
S~e: 2-
()N~e;cn:o r;A~ 

l of" (P 
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CONSTANT RATE PU!4P TEST DRAWDOWN DATA 
Union Station Location 1, Test 2 (PW-IB) 

Elapsed PUIT:ping Observe Observe 
Time ~ve11 Well Well 
( min. ) number? number? number? 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

45.00 1 18.48 2 6.64 3 3.23 
50.00 1 18.52 2 6.65 3 3.25 
55.00 1 18.63 2 6.67 3 3.28 
60.00 1 18.72 2 6.70 3 3.30 
65.00 1 18.77 2 6.73 3 3.33 
70.00 1 18.87 2 6.76 3 3.36 
75.00 1 18.87 2 6.79 3 3.39 
80.00 1 18.98 2 6.80 3 3.42 

100.00 1 19.10 2 6.86 3 3.49 
120.00 1 19.39 2 6.93 3 3.56 
140.00 1 19.50 2 7.00 3 3.64 
160.00 1 19.67 2 7.06 ... 3.71 ..) 

180.00 1 19.87 2 7.12 3 3.78 
200.00 1 20.02 2 7.16 3 3.82 
220.00 1 20.19 2 7.20 3 3.85 
240.00 1 20.33 2 7.26 3 3.91 
260.00 1 20.51 2 7.32 3 3.94 
280.00 1 20.60 2 7.35 3 3.97 
300.00 1 20.94 2 7.48 3 4.04 
320.00 1 21.03 2 7.51 3 4.08 
340.00 1 21.18 2 7.55 3 4.13 
360.00 1 21.29 2 7.60 3 4.19 
380.00 1 21.31 2 7.55 3 4.16 
400.00 1 21.46 2 7.67 3 4.26 
420.00 1 21.72 2 7.75 3 4.33 
440.00 1 21.78 2 7.78 3 4.36 
460.00 1 21.95 2 7.83 3 4.40 
480.00 1 22.01 2 7.86 3 4.43 
500.00 1 22.16 2 7.90 3 4.48 
520.00 1 22.18 2 7.91 3 4.51 
540.00 1 22.24 2 7.94 3 4.53 
560.00 1 22.33 2 7.97 3 4.57 
580.00 1 22.41 2 8.00 3 4.60 
600.00 1 22.56 2 8.01 3 4.63 
620.00 1 22.56 2 8.04 ... 4.66 oJ 

640.00 1 22.64 2 8.07 3 4.69 
660.00 1 22.70 2 8.09 3 4.72 
680.00 1 22.76 2 8.09 3 4.75 
700.00 1 22.82 2 8.07 3 4.77 
720.00 1 22.91 2 8.07 3 4.81 
740.00 1 22.93 2 7.98 3 4.82 
760.00 1 22.99 2 7.98 3 4.85 

PAGE 2 

Ob~c:rv€: 

Well 
number? 
Drawdown 
(feet) 
Logger 
Channel 4 

4 2.50 
4 2.50 
4 2.52 
4 2.55 
4 2.58 
4 2.61 
4 2.64 
4 2.66 
4 2.73 
4 2.78 
4 2.87 
4 2.93 
4 3.00 
4 3.03 
4 3.07 
4 3.13 
4 3.19 
4 3.23 
4 3.29 
4 3.33 
4 3.39 
4 3.44 
4 3.41 
4 3.51 
4 3.56 
4 3.61 
4 3.65 
4 3.68 
4 3.73 
4 3.74 
4 3.77 
4 3.79 
4 3.82 
4 3.85 
4 3.88 
4 3.91 
4 3.94 
4 3.97 
4 3.99 
4 4.01 
4 4.04 
4 4.07 

~1~~1. 
ST1lo~ 2. 

r)R-T/\ l)",~1V$ 

2. DF ~ 
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CONS'l'ANT RlsTE PUHP TEST DRAWDOWN DATA 
Union Station Location 1, Test 2 (PW-IB) 

Elapsed Pumping Observe Observe 
Time Well Well Well 
(min. ) number? number? number? 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

780.00 1 23.08 2 8.01 3 4.89 
800.00 1 23.08 2 8.01 3 4.89 
820.00 1 23.20 2 8.04 3 4.94 
840.00 1 23.22 2 8.07 3 4.95 
860.00 1 . 23.22 2 8.09 3 4.98 
880.00 1 23.31 2 8.12 3 5.00 

1 23.34 2 8.13 3 5.03 

PAGE 3 

Observe 
Well 
number? 
Drawdown 
(feet) 
Logger 
Channel 4 

4 4.08 
4 4.10 
4 4.13 
4 4.16 
4 4.17 
4 4.19 
4 4.20 900.00 

920.00 1 23.39 2 8.14 3 5.04 -4 4.23 
940.00 1 23.45 2 8.17 3 5.07 4 4.26 
960.00 1 23.49 2 8.18 3 5.08 4 4.27 

980.00 1 23.60 2 8.21 3 5.11 4 4.30 

1000.00 1 23.68 2 8.23 3 5.14 4 4.31 

1020.00 1 23.66 2 8.24 3 5.15 4 4.34 

1040.00 1 23.72 2 8.27 3 5.18 4 4.36 

1060.00 1 23.74 2 8.29 3 5.20 4 4.37 

1080.00 1 23.83 2 8.30 3 5.21 4 4.39 

1100.00 1 23.89 2 8.33 3 5.24 4 4.43 

1120.00 1 23.95 2 8.35 3 5.26 4 4.45 

1140.00 1 23.97 2 8.36 3 5.29 4 4.48 

1160.00 1 24.06 2 8.36 3 5.31 4 4.51 

1180.00 1 24.09 2 8.35 3 5.31 4 4.51 
1200.00 1 24.01 2 8.24 3 5.11 4 4.42 

1220.00 1 24.18 2 8.36 3 5.23 4 4.55 

1240.00 1 24.18 2 8.36 3 5.33 4 4.55 

1260.00 1 24.20 2 8.36 3 5.35 4 4.57 

1280.00 1 24.24 2 8.38 3 5.38 4 4.57 

1300.00 1 24.32 2 8.39 3 5.41 4 4.60 

1320.00 1 24.32 2 8.39 3 5.43 4 4.62 

1340.00 1 24.38 2 8.42 3 5.44 4 4.63 

1360.00 1 24.41 2 8.42 3 5.46 4 4.63 

1380.00 1 24.47 2 8.44 3 5.47 4 4.66 

1400.00 1 24.43 2 8.44 3 5.47 4 4.65 

1420.00 1 24.47 2 8.44 3 5.47 4 4.65 

1440.00 1 24.49 2 8.46 3 5.49 4 4.66 

1460.00 1 24.49 2 8.46 3 5.49 4 4.66 

1480.00 1 24.49 2 8.47 3 5.50 4 4.68 
1500.00 1 24.58 2 8.49 3 5.50 4 4.68 

1520.00 1 24.58 2 8.50 3 5.52 4 4.71 

1540.00 1 24.58 2 8.52 3 5.55 4 4.72 

1560.00 1 24.64 2 8.53 3 5.56 4 4.74 

1580.00 1 24.87 2 8.59 3 5.59 4 4.77 

1600.00 1 24.90 2 8.61 3 5.61 4 4.79 
6 IT'S *1 
STh~ 2. 

\)N£Of2.Ptt-c..T~-O flAT" 
3 oF' &:, 
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CONSTANT RATE PUMP TEST DRAWDOWN DATA 
Union Station Location 1, Test 2 (PW-IB) 

Elapsed Pmr.nj no Observe Observe .. -
Time Well Well Well 
(min. ) number? number? number? 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

1620.00 1 24.90 2 8.64 3 5.63 
1640.00 1 24.95 2 8.65 3 5.64 
1660.00 1 24.99 2 8.66 3 5.64 
1680.00 1 25.05 2 8.68 3 5.64 
1700.00 1 25.10 2 8.69 3 5.64 
1720.00 1 25.10 2 8.70 3 5.64 
1740.00 1 25.13 2 8.72 3 5.66 
1760.00 1 25.16 2 8.73 3 5.67 
1780.00 1 25.22 2 8.75 3 5.69 
1800.00 1 25.22 2 8.76 3 5.67 
1820.00 1 25.33 2 8.81 3 5.69 
1840.00 1 25.36 2 8.81 3 5.70 
1860.00 1 25.39 2 8.82 3 5.72 
1880.00 1 25.45 2 8.85 3 5.75 
1900.00 1 25.51 2 8.88 3 5.76 
1920.00 1 25.57 2 8.90 3 5.78 
1940.00 1 25.59 2 8.90 3 5.7~ 

1960.00 1 25.65 2 8.92 3 5.81 
1980.00 1 25.74 2 8.94 3 5.81 
2000.00 1 25.80 2 8.96 3 5.82 
2020.00 1 25.85 2 8.98 3 5.82 
2040.00 1 25.85 2 8.99 3 5.83 
2060.00 1 25.88 2 9.01 3 5.85 
2080.00 1 25.85 2 8.99 3 5.86 
2100.00 1 25.88 2 9.02 3 5.87 
2120.00 1 25.94 2 9.04 3 5.89 
2140.00 1 25.99 2 9.05 3 5.90 
2160.00 1 26.05 2 9.07 3 5.92 
2180.00 1 26.11 2 9.08 3 5.93 
2200.00 1 26.11 2 9.08 3 5.93 
2220.00 1 26.14 2 9.10 3 5.95 
2240.00 1 26.20 2 9.11 3 5.96 
2260.00 1 26.26 2 9.13 3 5.98 
2280.00 1 26.28 2 9.14 3 5.99 
2300.00 1 26.32 2 9.16 3 6.01 
2320.00 1 26.37 2 9.17 3 6.02 
2340.00 1 26.37 2 9.17 3 6.02 
2360.00 1 26.40 2 9.18 3 6.04 
2380.00 1 26.43 2 9.20 

.., 6.05 ~ 

2400.00 1 26.51 2 9.21 3 6.07 
2420.00 1 26.55 2 9.21 3 6'~08 

2440.00 1 26.61 2 9.24 3 6.09 

PAGE 4 

Obst:rve 
Well 
number? 
Drawdown 
(feet) 
Logger 
Channel 4 

4 4.81 
4 4.82 
4 4.83 
4 4.83 
4 4.86 
4 4.86 
4 4.88 
4 4.91 
4 4.92 
4 4.94 
4 4.95 
4 4.97 
4 5.00 
4 5.01 
4 5.03 
4 5.04 
4 5.05 
4 5.05 
4 5.07 
4 5.08 
4 5.08 
4 5.09 
4 5.11 
4 5.12 
4 5.14 
4 5.14 
4 5.17 
4 5.18 
4 5.20 
4 5.20 
4 5.21 
4 5.23 
4 5.24 
4 5.26 
4 5.26 
4 5.27 
4 5.27 
4 5.29 
4 5.30 
4 5.31 
4 5.31 
4 5.J3 

51i~ ~i.. 
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CONSTANT RATE PUl-1P TEST DRAWDOWN DATA 
Union Station Location 1, Test 2 (PW-lB) 

Elapsed PUlT'pjng Observe Observe 
Time Well Well Well 
(min. ) number? number? number? 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

2460.00 1 26.63 2 9.24 3 6.11 
2480.00 1 26.66 2 9.24 3 6.11 
2500.00 1 26.69 2 9.25 '" 6.12 .) 

2520.00 1 26.72 2 9.27 3 6.13 
2540.00 1 26.78 2 9.28 3 6.15 
2560.00 1 26.78 2 9.28 3 6.15 
2580.00 1 26.80 2 9.31 3 6.16 
2600.00 1 26.86 2 9.31 3 6.18 
2620.00 1 26.92 2 9.31 3 6.18 
2640.00 1 26.95 2 9.34 3 6.19 
2660.00 1 26.98 2 9.33 3 6.21 
2680.00 1 27.03 2 9.34 3 6.21 
2700.00 1 27.03 2 9.34 3 6.22 
2720.00 1 27.03 2 9.34 3 6.24 
2740.00 1 27.03 2 9.36 3 6.24 
2760.00 1 27.07 2 9.36 3 6.25 
2780.00 1 27.13 2 9 •. 37 3 6.25 
2800.00 1 27.15 2 9.39 3 6.27 
2820.00 1 27.21 2 9.39 3 6.27 
2840.00 1 27.30 2 9.37 3 6.25 
2860.00 1 27.24 2 9.36 3 6.24 
2880.00 1 27.09 2 9.28 3 6.16 
2900.00 1 27.13 2 9.33 3 6.09 
2920.00 1 27.24 2 9~34 3 6.09 
2940.00 1 27.21 2 9.34 3 6.11 
2960.00 1 27.21 2 9.37 3 6.22 
2980.00 1 27.24 2 9.37 3 6.24 
2999.00 1 27.21 2 9.31 3 6.18 

PAGE 5 

Observl:: 
Well 
number? 
Drawdown 
(feet) 
Logger 
Channel 4 

4 5.34 
4 5.34 
4 5 .35 
4 5.37 
4 5.40 
4 5.40 
4 5.41 
4 5.43 
4 5.43 
4 5.43 
4 5.43 
4 5.44 
4 5.44 
4 5.44 
4 5.44 
4 5.44 
4 5.44 
4 5.43 
4 5.43 
4 5.40 
4 5.38 
4 5.33 

·4 5.37 
4 5.37 
4 5.40 
4 5.40 
4 5.40 
4 5.34 
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A-<-l4 

CONSTANT RATE PUl'lP TEST DRAWDOWN DATA 
Union Station Location 1, Test 2 (PW-IB) 

Constant Rate Drawdown Test Of Well PW-IB 

PAGE 6 

Pumping was at a rate of 367.6 declining to 357.45 GPfol. 
Observation Well OW-l (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 BRS. on 06/24/86. 
Pump was turned off at 13:40 HRS. on 06/26/86. 

Depth to Static Water: 
Well PW-IB was 19.11 ft. @ 08:03 BRS. on 06/24/86. 
Well OW-l(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-IB is 85.5 ft. 
Well OW-l(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-IB is 66.4 ft. 
Well OW-l(5-1) is 58.1 ft. 
Well OW-2 is 59.7 it. 
Well OW-3 is 64.0 ft. 

SI~~1.. 
~e:2. 
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A-So 

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

Distance (r): 15.4 feet Thickness (b): 58.1 feet 
Discharge Rate: 362.9 ± 5.08 GPM 

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 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Jacobs' 
Corrected 
Drawdown 

s' 
(feet) 

0.0173 
0.4316 
0.9282 
1.2682 
1.4937 
1.6510 
1.8302 
1.9977 
2.1924 
2.5246 
2.7614 
2.9534 
3.1556 
3.3189 
3.4980 
4.2881 
4.7024 
4.9660 
5.1498 
5.2806 
5.3589 
5.4371 
5.5151 
5.6449 
5.7071 
5.7588 
5.8105 
5.8622 
5.8518 
5.8622 
5.8880 
5.9550 
5.9807 
6.0064 
6.0167 
6.0167 
6.0322 
6.0064 
6.0938 
6.1451 
6.1964 
6.2374 
6.2629 
6.2732 

lit 

0.600E+05 
0.200E+02 
0.100E+02 
0.667E+Ol 
0.500E+Ol 
0.400E+Ol 
0.333E+Ol 
0.286E+01 
0.250E+01 
0.200E+01 
0.167E+Ol 
0.143E+Ol 
0.125E+Ol 
0.111E+01 
0.100E+Ol 
0.667E+00 
0.500E+00 
0.400E+00 
0.333E+00 
0.286E+00 
0.250E+00 
0.222E+OO 
0.200E+00 
0.167E+00 
0.143E+00 
0.125E+00 
0.111E+00 
0.100E+00 
0.909E-Ol 
0.833E";'01 
0.769E-Ol 
0.714E-Ol 
0.667E-01 
0.625E-Ol 
0.588E-Ol 
0.556E-Ol 
0.526E-Ol 
0.500E-Ol 
0.400E-Ol 
0.333E-01 
0.286E-Ol 
0.250E-Ol 
0.222E-01 
0.200E-Ol 

r2/t 

0.142E+08 
0.474E+04 
0.237E+04 
0.158E+04 
0.119E+04 
0.949E+03 
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 
0.169E+02 
0.158E+02 
0.148E+02 
0.140E+02 
0.132E+02 
0.125E+02 
0.119E+02 
0.949E+01 
0.791E+01 
0.678E+01 
0.593E+01 
0.527E+01 
0.474E+01 

5\1'E .4=f 1 
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A-S\ 

Unconfined Aquifer Reduced Drawdown Data 
Well: OW-1 (5-1) PAGE 2 

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 

s I 

(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 

lit r2/t 

0.182E-Ol 0.431E+Ol 
0.167E-01 0.395E+Ol 
0.154E-Ol 0.365E+Ol 
0.143E-Ol 0.339E+Ol 
0.133E-Ol 0.316E+Ol 
0.125E-Ol 0.296E+Ol 
0.100E-Ol 0.237E+Ol 
0.833E-02 0.198E+Ol 
0.714E-02 0.169E+Ol 
0.625E-02 0.148E+Ol 
0.556E-02 0.132E+Ol 
0.500E-02 0.119E+Ol 
0.455E-02 0.108E+Ol 
0.417E-02 0.988E+00 
0.385E-02 0.912E+00 
0.357E-02 0.847E+00 
0.333E-02 0.791E+00 
0.313E-02 0.741E+00 
0.294E-02 0.698E+00 
0.278E-02 0.659E+00 
0.263E-02 0.624E+00 
0.250E-02 0.593E+00 
o .238E-02 0.565E+00 
0.227E-02 0.539E+00 
0.217E-02 0.516E+00 
0.208E-02 0.494E+00 
0.200E-02 0.474E+00 
0.192E-02 0.456E+00 
0.185E-02 0.439E+00 
0.179E-02 0.423E+00 
0.172E-02 0.409E+00 
0.167E-02 0.395E+00 
0.161E-02 0.383E+00 
0.156E-02 0.371E+OO 
0.152E-02 0.359E+00 
0.147E-02 0.349E+00 
0.143E-02 0.339E+00 
0.139E-02 0.329E+00 
0.135E-02 o .3 20E+00 
0.132E-02 0.312E+00 
o .128E-02 0.304£+00 
0.125E-02 0.296E+00 
0.122E-02 0.289E+00 
0.119E-02 0.282E+OO 

51TE:~\ 
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A-S2. 

Unconfined Aquifer Reduced Drawdown Data 
Well: OW-l (5-1) PAGE 3 

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 
10S0.00 
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 

s I 

(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 
7.7S17 
7.8065 
7.S065 
7.8311 
7.8311 
7.8311 
7.8459 
7.8459 
7.8558 
7.S706 
7.8805 
7.8953 
7.9051 
7.9544 
7.9691 
7.9937 
8.0036 
8.0183 
8.0281 
8.0429 
8.0527 

lit r 2/t 

0.116E-02 0.276E+00 
0.114E-02 0.269E+00 
0.111E-02 0.264E+00 
0.109E-02 0.258E+00 
0.106E-02 0.252E+00 
0.104E-02 0.247E+00 
0.102E-02 0.242E+00 
0.100E-02 0.237E+00 
0.980E-03 0.233E+00 
0.962E-03 0.228E+00 
0.943E-03 0.224E+00 
0.926E-03 0.220E+00 
O. 90 9E~03 0.216E+OO 
0.893E-03 0.212E+00 
0.877E-03 0.208E+00 
0.862E-03 0.204E+00 
O.S47E-03 0.201E+00 
0.833E-03 0.198E+00 
0.820E-03 0.194E+00 
0.806E-03 0.191E+00 
O.794E-03 0.lS8E+00 
0.781E-03 0.185E+00 
O.769E-03 0.182E+OO 
O.75SE-03 0.180E+00 
0.746E-03 0.177E+00 
O.735E-03 0.174E+00 
0.725E-03 0.172E+00 
0.714E-03 O.169E+00 
0.704E-03 0.167E+00 
0.694E-03 0.165E+00 
0.685E-03 0.162E+00 
0.676E-03 0.160E+00 
0.667E-03 O.158E+OO 
O.6S8E-03 0.lS6E+OO 
O.649E-03 0.154E+OO 
0.641E-03 0.152E+OO 
0.633E-03 0.150E+00 
O.625E-03 0.14SE+00 
O.617E-03 o .146E+OO 
O.610E-03 0.145E+00 
0.602E-03 0.143E+00 
0.595E-03 0.141E+00 
0.S8SE-03 0.140E+00 
0.58lE-03 O.138E+OO 

SI~~1 
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A-5~ 

Unconfined Aquifer Reduced Drawdown Data 
Well: OW-l (5-1) PAGE 4 

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 

s' 
(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 
8.5069 
8.5166 
8.5312 
8.5409 
8.5409 
8.5652 
8.5652 

lIt r2/t 

0.575E-03 0.136E+00 
0.568E-03 0.135E+00 
o .562E-03 0.133E+00 
0.556E-03 0.132E+00 
0.549E-03 0.130E+00 
0.543E-03 0.129E+00 
0.538E-03 0.128E+00 
0.532E-03 0.126E+00 
0.526E-03 0.125E+00 
0.521E-03 0.124E+00 
0.515E-03 0.122E+00 
0.510E-03 0.121E+00 
0.505E-03 o .120E+00 
0.500E-03 0.119E+00 
0.495E-03 0.117E+00 
0.490E-03 0.116E+00 
0.485E-03 0.115E+00 
0.481E-03 0.114E+00 
0.476E-03 0.113E+00 
0.472E-03 0.112E+00 
0.467E-03 O.lllE+OO 
0.463E-03 0.110E+00 
0.459.E-03 0.109E+00 
0.455E-03 0.108E+00 
0.450E-03 0.107E+00 
0.446E-03 0.106E+00 
0.442E-03 0.105E+00 
0.439E-03 0.104E+00 
0.435E-03 0.103E+00 
0.431E-03 0.102E+00 
0.427E-03 0.101E+00 
0.424E-03 0.100E+00 
0.420E-03 0.996E-01 
0.417E-03 0.988E-01 
0.413E-03 0.980E-Ol 
0.410E-03 o .97 2E-01 
0.407E-03 0.964E-01 
0.403E-03 0.956E-01 
0.400E-03 0.949E-Ol 
0.397E-03 0.941E-01 
0.394E-03 0.934E-01 
0.391E-03 0.926E-01 
0.388E-03 0.919E-01 
0.385E-03 0.912E-01 

Srr~~-:L 
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A-Sl.\ 

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

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 

Jacobs' 
Corrected 
Drawdown 

s' 
(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 

lit r2/t 

0.382E-03 0.905E-Ol 
0.379E-03 0.898E-Ol 
0.376E-03 0.892E-01 
0.373E-03 0.885E-01 
0.370E-03 0.878E-01 
0.368E-03 0.872E-01 
0.365E-03 0.866E-01 
0.362E-03 0.859E-01 
0.360E-03 0.853E-01 
0.357E-03 0.847E-01 
0.355E-03 0.841E-01 
0.352E-03 0.835E-01 
0.350E-03 0.829E-01 
0.347E-03 0.823E-Ol 
0.345E-03 0.818E-01 
0.342E-03 0.812E-01 
0.340E-03 0.807E-01 
0.338E-03 0.801E-01 
0.336E-03 0.796E-01 
0.333E-03 0.791E-01 

61Te~ I 
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A-S'5 

Unconfined Aquifer Reduced Drawdown Data 
\AIe11: OW- 2 

Distance (r): 61.6 feet Thickness (b): 59.7 feet 
Discharge Rate: 362.9 ± 5.08 GPM 

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 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Jacobs • 
Corrected 
Drawdown 

s' 
(feet) 

0.0173 
0.0000 
0.0289 
0.0866 
0.1269 
0.1730 
0.2133 
0.2709 
0.3169 
0.4144 
0.5176 
0.6034 
0.7005 
0.7747 
0.8601 
1.2290 
1.5111 
1.7358 
1.9037 
2.0154 
2.1268 
2.1936 
2.2658 
2.3878 
2.4709 
2.5538 
2.6090 
2.6641 
2.6807 
2.7082 
2.7192 
2.7743 
2.8018 
2.8293 
2.8567 
2.8732 
2.8842 
2.8732 
2.9555 
3.0213 
3.0651 
3.1197 
3.1471 
3.1580 

lIt 

0.600E+05 
0.200E+02 
0.100E+02 
0.667E+01 
0.500E+Ol 
0.400E+01 
0.333E+01 
0.286E+01 
0.250E+Ol 
0.200E+01 
0.167E+01 
0.143E+01 
0.125E+01 
o .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+00 
o .909E-Ol 
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-Ol 
0.400E-01 
0.333E-01 
0.286E-01 
0.250E-01 
0.222E-01 
0.200E-01 

r2/t 

0.228E+09 
0.759E+05 
0.379E+05 
0.253E+05 
0.190E+05 
0.152E+05 
0.126E+05 
0.108E+05 
0.949E+04 
0.759E+04 
0.632E+04 
0.542E+04 
0.474E+04 
0.422E+04 
0.379E+04 
0.253E+04 
0.190E+04 
0.152E+04 
0.126E+04 
0.108E+04 
0.949E+03 
0.843E+03 
0.759E+03 
0.632E+03 
0.542E+03 
0.474E+03 
0.422E+03 
0.379E+03 
0.345E+03 
0.316E+03 
0.292E+03 
0.271E+03 
0.253E+03 
0.237E+03 
0.223E+03 

-0.211E+03 
0.200E+03 
0.190E+03 
0.152E+03 
o .126E+03 
0.108E+03 
0.949E+02 
0.843E+02 
0.759E+02 

Srn~ ~L 
S~e;,B2.. 
ow-2. DAIflr-
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-2 PAGE 2 

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 

s' 
(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 
4.4794 
4.5061 
4.5327 
4.5593 
4.5752 
4.6124 
4.6283 
4.6549 
4.6920 
4.6920 
4.7344 
4.7450 

lit r2/t 

0.182E-Ol 0.690E+02 
0.167E-Ol 0.632E+02 
0.154E-Ol 0.584E+02 
0.143E-Ol 0.542E+02 
0.133E-Ol 0.506E+02 
0.125E-Ol 0.474E+02 
0.100E-Ol 0.379E+02 
0.833E-02 0.316E+02 
0.714E-02 0.271E+02 
0.625E-02 0.237E+02 
0.556E-02 0.211E+02 
0.500E-02 0.190E+02 
0.455E-02 0.172E+02 
0.417E-02 0.158E+02 
0.385E-02 0.146E+02 
0.357E-02 0.136E+02 
0.333E-02 o .126E+02 
0.313E-02 0.119E+02 
0.294E-02 0.112E+02 
0.278E-02 0.105E+02 
0.263E-02 0.999E+Ol 
0.250E-02 0.949E+Ol 
0.238E-02 0.903E+Ol 
0.227E-02 0.862E+Ol 
0.217E-02 0.825E+Ol 
0.208E-02 0.791E+Ol 
0.200E-02 0.759E+Ol 
0.192E-02 0.730E+Ol 
0.185E-02 0.703E+Ol 
0.179E-02 0.678E+Ol 
0.172E-02 0.654E+Ol 
0.167E-02 0.632E+Ol 
0.161E-02 0.612E+Ol 
0.156E-02 0.593E+Ol 
0.152E-02 0.575E+Ol 
0.147E-02 0.558E+Ol 
0.143E-02 0.542E+Ol 
0.139E-02 0.527E+Ol 
0.135E-02 0.513E+Ol 
0.132E-02 0.499E+01 
0.128E-02 0.486E+01 
0.125E-02 0.474E+01 
0.122E-02 0.463E+01 
0.119E-02 0.452E+01 C.l~ ~ 1 -S~z. 

ow-z. DAIPt 
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-2 PAGE 3 

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 
U80.00 
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 

s' 
(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 
5.2195 
5.2352 
5.23-52 
5.2457 
5.2457 
5.2615 
5.2877 
5.2981 
5.3243 
5.3505 
5.3662 
5.3767 
5.3767 
5.3767 
5.3767 
5.3767 

lit r2/t 

0.116E-02 0.441E+Ol 
0.114E-02 0.431E+Ol 
0.111E-02 0.422E+Ol 
0.109E-02 0.412E+Ol 
0.106E-02 0.404E+01 
0.104E-02 0.395E+Ol 
0.102E-02 0.387E+Ol 
0.100E-02 0.379E+Ol 
0.980E-03 0.372E+Ol 
0.962E-03 0.365E+Ol 
0.943E-03 0.358E+Ol 
0.926E-03 0.351E+Ol 
0.909E-03 0.345E+Ol 
0.893E-03 0.339E+Ol 
0.877E-03 0.333E+01 
0.862E-03 0.327E+Ol 
0.847E-03 0.322E+Ol 
0.833E-03 0.316E+Ol 
0.820E-03 0.311E+Ol 
0.806E-03 0.306E+01 
0.794E-03 0.301E+01 
0.781E-03 0.296E+Ol 
0.769E-03 0.292E+Ol 
0.758E-03 0.287E+Ol 
0.746E-03 0.283E+01 
0.735E-03 o .27 9E+Ol 
0.725E-03 0.275E+Ol 
0.714E-03 0.271E+Ol 
0.704E-03 0.267E+01 
0.694E-03 0.264E+01 
0.685E-03 0.260E+Ol 
0.676E-03 0.256E+Ol 
0.667E-03 0.253E+Ol 
0.658E-03 0.250E+Ol 
0.649E-03 0.246E+Ol 
0.641E-03 0.243E+Ol 
0.633E-03 0.240E+Ol 
0.625E-03 0.237E+Ol 
0.617E-03 0.234E+Ol 
0.610E-03 0.231E+Ol 
0.602E-03 0.229E+Ol 
0.595E-03 0.226E+Ol 
0.588E-03 0.223E+Ol 
0.581E-03 0.221E+01 

~\-n: 1*= i 
STAE::£ Z 
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unconfined Aquifer Reduced Drawdown Data 
Well: OW-2 PAGE 4 

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 

s' 
(feet) 

5.3924 
5.4028 
5.4185 
5.4028 
5.4185 
5.4289 
5.4446 
5.4707 
5.4812 
5.4968 
5.5072 
5.5229 
5.5229 
5.5333 
5.5333 
5.5490 
5.5594 
5.5750 
5.5854 
5.6010 
5.6115 
5.6271 
5.6375 
5.6375 
5.6531 
5.6635 
5.6791 
5.6895 
5.7051 
5.7154 
5.7154 
5.7310 
5.7414 
5.7570 
5.7674 
5.7829 
5.7933 
5.7933 
5.8088 
5.8192 
5.8348 
5.8348 
5.8451 
5.8607 

lIt 

0.575E-03 
0.568E-03 
o .56 2E-03 
0.556E-03 
0.549E-03 
0.543E-03 
0.538E-03 
o .53 2E-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-03 
0.388E-03 
0.385E-03 

r2lt 

0.218E+Ol 
0.216E+Ol 
0.213E+Ol 
0.211E+Ol 
0.208E+Ol 
0.206E+Ol 
0.204E+Ol 
0.202E+01 
0.200E+Ol 
0.198E+Ol 
0.196E+Ol 
0.194E+01 
o .192E+01 
0.190E+01 
0.188E+01 
0.186E+Ol 
0.184E+01 
0.182E+01 
0.181E+01 
0.179E+01 
0.177E+01 
0.176E+01 
0.174E+01 
0.172E+01 
0.171E+01 
0.169E+01 
0.168E+01 
0.166E+01 
0.165E+01 
0.164E+01 
0.162E+01 
0.161E+01 
0.159E+01 
0.158E+Ol 
0.157E+Ol 
0.156E+01 
0.154E+Ol 
0.153E+01 
0.152E+01 
0.151E+01 
0.149E+01 
0.148E+01 
0.147E+01 
0.146E+01 

SITE. ~ \ 
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-2 PAGE 5 

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 
2999.0·0 

Jacobs' 
Corrected 
Drawdown 

s' 
(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 

lit r2/t 

0.382E-03 0.145E+Ol 
0.379E-03 0.144E+Ol 
0.376E-03 0.143E+Ol 
0.373E-03 0.142E+Ol 
0.370E-03 0.141E+Ol 
0.368E-03 0.140E+Ol 
0.365E-03 0.138E+Ol 
0.362E-03 0.137E+01 
0.360E-03 0.136E+01 
0.357E-03 0.136E+01 
0.355E-03 0.135E+01 
0.352E-03 0.134E+01 
0.350E-03 0.133E+01 
0.347E-03 0.132E+01 
0.345E-03 0.131E+01 
0.342E-03 0.130E+01 
0.340E-03 0.129E+01 
0.338E-03 0.128E+01 
0.336E-03 o .127E+01 
0.333E-03 0.127E+01 

SI1~"1 
S111&e: Z 
bW-2. OA-T'A-
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Unconfined Aquifer Reduced Drawdown 
Well: PW IS I>lO-3 

Data 

114 • S"' (e,LJ • /::I 
Cistance (r): ~ feet Thickness (b): 66. 4 feet" 
Discharge Rate: 362.9 ± 5.08 GPM 

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 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Jacobs' 
Corrected 
Drawdown 

s' 
(feet) 

0.0173 
0.0000 
0.0000 
0.0116 
0.0289 
0.0404 
0.0577 
o .0693 
0.0866 
0.1270 
0.1731 
0.2134 
0.2594 
0.2882 
0.3284 
0.5464 
0.7180 
0.8720 
1.0142 
1.1278 
1.2298 
1.3147 
1.3430 
1.5237 
1.6363 
1.7375 
1.8049 
1.8778 
1.8890 
1.9730 
1.9730 
2.0289 
2.0736 
2.1015 
2.1294 
2.1573 
2.1685 
2.1406 
2.2521 
2.3244 
2.3523 
2.4078 
2.4467 
2.4467 

lIt 

0.600E+Os 
0.200E+02 
0.100E+02 
O.667E+Ol 
O.sOOE+Ol 
0.400E+01 
0.333E+Ol 
O.286E+Ol 
O.2s0E+Ol 
O.200E+Ol 
0.167E+Ol 
0.143E+01 
0.12sE+Ol 
O.IIIE+Ol 
0.100E+01 
O.667E+00 
O.sOOE+OO 
O.400E+OO 
0.333E+OO 
0.286E+OO 
0.2s0E+OO 
O.222E+OO 
0.200E+OO 
0.167E+OO 
0.143E+00 
0.125E+00 
0.111E+OO 
O.100E+OO 
O.909E-01 
O.833E-01 
O.769E-Ol 
0.7l4E-01 
0.667E-Ol 
O.62sE-01 
0.s88E-Ol 
0.ss6E-Ol 
O.s26E-01 
O.500E-Ol 
O.400E-Ol 
0.333E-01 
O.286E-Ol 
0.250E-Ol 
0.222E-Ol 
0.200E-Ol 

r2/t 

O.8s7E+09 
O.286E+06 
0.143E+06 
0.9s2E+05 
0.714E+Os 
0.571E+Os 
0.476E+Os 
0.408E+Os 
0.3s7E+Os 
0.286E+Os 
0.238E+Os 
0.204E+Os 
0.178E+05 
0.ls9E+Os 
u.143E+Os 
0".9s2E+04 
O.714E+04 
0.s71E+04 
0.476E+04 
0.408E+04 
0.3s7E+04 
0.317E+04 
0.286E+04 
0.238E+04 
0.204E+04 
0.179E+04 
O.ls9E+04 
0.143E+04 
0.130E+04 
0.119E+04 
0.110E+C4 
0.102E+04 
0.952E+03 
0.893E+03 
0.840E+03 
0.793E+03 
0.752E+03 
0.714E+03 
0.571E+03 
0.476E+C3 
O.408E+03 
v.357E+03 
O.317E+03 
O.286E+03 Srre:" \ 

~~(,C: z... 
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-3 PAGE 2 

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 

s' 
(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 
3.7639 
3.7911 
3.811:$2 
3.8453 
3.8615 
3.8886 
3.9157 
3.9427 
3.9535 
3.9697 
3.9968 
4.023 & 

lIt r2/t 

0.182E-Ol 0.260E+03 
0.167E-Ol 0.238E+03 
0.154E-Ol 0.220E+03 
0.143E-Ol 0.204E+03 
0.133E-01 0.190E+03 
0.125E-Ol 0.179E+03 
0.100E-Ol 0.143E+03 
0.833E-02 0.119E+03 
0.714E-02 0.102E+03 
0.625E-02 0.893E+02 
0.556E-02 0.793E+02 
0.500E-02 0.714E+02 
0.455E-02 0.649E+02 
0.417E-02 0.595E+02 
0.385E-02 0.549E+02 
0.357E-02 0.510E+02 
0.333E-02 0.476E+02 
0.313E-02 0.446E+02 
0.294E-02 0.420E+02 
0.278E-02 0.397E+02 
0.263E-02 0.376E+02 
0.250E-02 0.357E+02 
0.238£-02 0.340E+02 
0.227E-02 0.325E+02 
0.217E-02 0.310E+02 
0.208E-02 0.298E+02 
0.200E-02 0.286E+02 
0.192E-02 0.275E+02 
0.185E-02 0.264E+02 
0.179E-02 0.255E+02 
0.172E-02 0.246E+02 
0.167E-02 0.238E+02 
0.161E-02 0.230E+02 
0.156E-02 0.223E+02 
0.152E-02 0.216E+02 
0.147E-02 0.210E+02 
0.143E-02 0.204E+02 
0.139E-02 0.198E+02 
0.135E-02 0.1.93E+02 
0.132E-02 0.188E+02 
0.128E-02 0.183E+02 
0.125E-02 0.179E+02 
0.122E-02 0.174E+02 
0.119E-02 0.170E+02 'S111: *1 
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-3 PAGE 3 

Elapsed 
'1' irne 
(mins. ) 

860.00 
880.00 
900.00 
920.00 
940.00 
960.00 
9aO.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 
1320.0'0 
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 

s • 
(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 
4.6414 
4.6521 
4.6521 
4.6788 
4.6788 

lIt r2/t 

0.116E-02 0.166E+02 
0.114E-02 o .162E+02 
0.111E-02 0.159E+02 
0.109E-02 0.155E+02 
0.106E-02 0.152E+02 
0.104E-02 0.149E+02 
0.102E-02 0.146E+02 
0.100E-02 0.143E+02 
0.980E-03 0.140E+02 
0.962E-03 0.137E+02 
0.943E-03 0.135E+02 
0.926E-03 0.132E+02 
0.909E-03 0.130E+02 
0.893E-03 0.128E+02 
0.877E-03 o .125E+02 
0.862E-03 o .123E+02 
0.847E-03 0.121E+02 
0.833E-03 0.119E+02 
0.820E-03 u.117E+02 
0.806E-03 0.115E+02 
0.794E-03 0.113E+02 
0.781E-03 a .112E+02 
0.769E-03 0.110E+02 
0.758E-03 0.108E+02 
0.746E-03 0.107E+02 
0.735E-03 0.105E+02 
0.725E-03 0.103E+02 
0.714E-03 0.102E+02 
0.704E-03 0.10IE+02 
0.694E-03 0.992E+Ol 
0.685E-03 0.978E+Ol 
0.676E-03 0.965E+Ol 
0.667E-03 0.952E+Ol 
0.658E-03 o .93 9E+Ol 
0.649E-03 0.927E+Ol 
0.641E-03 0.915E+Ol 
0.633E-03 0.904E+Ol 
0.625E-03 0.893E+Ol 
0.617E-03 0.881E+Ol 
0.6l0E-03 0.871E+Ol 
0.602E-03 0.860E+01 
0.595E-03 0.850E+Ol 
0.588E-03 0.840E+01 
0.581E-03 0.830E+Ol 6\~-t\:. \ 

ST'PthE 2-
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-3 PAGE 4 

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 

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 

lIt 

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-03 
0.388E-03 
0.385E-03 

r2/t 

0.821E+01 
0.811E+01 
0.802E+01 
0.793E+Ol 
0.785E+01 
0.776E+Ol 
0.768E+Ol 
0.760E+01 
0.752E+01 
0.744E+Ol 
0.736E+01 
0.729E+Ol 
0.721E+Ol 
0.714E+Ol 
0.707E+Ol 
0.700E+01 
0.693E+01 
0.687E+01 
0.680E+Ol 
0.674E+Ol 
0.667E+Ol 
0.661E+01 
0.655E+01 
0.649E+01 
0.643E+01 
0.638E+01 
0.632E+01 
o .626E+01 
0.621E+01 
0.616E+01 
0.610E+01 
0.605E+01 
0.600E+Ol 
0.595E+01 
0.590E+01 
0.585E+01 
0.580E+01 
0.576E+01 
0.571E+01 
0.567E+01 
0.562E+01 
0.558E+01 
0.553E+01 
0.549E+01 

S\il3 * I 
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-3 PAGE 5 

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 

Jacobs' 
Corrected 
Drawdown 

s' 
(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 

lIt r2lt 

0.382E-03 0.545E+Ol 
0.379E-03 0.541E+Ol 
0.376E-03 0.537E+Ol 
0.373E-03 0.533E+Ol 
0.370E-03 0.529E+Ol 
0.368E-03 0.525E+Ol 
0.365E-03 0.521E+Ol 
0.362E-03 0.517E+Ol 
0.360E-03 0.514E+Ol 
0.357E-03 0.510E+Ol 
0.355E-03 0.506E+Ol 
0.352E-03 0.503E+Ol 
0.350E-03 0.499E+Ol 
0.347E-03 0.496E+Ol 
0.345E-03 0.492E+Ol 
0.342E-03 0.489E+Ol 
0.340E-03 0.486E+Ol 
0.338E-03 0.482E+Ol 
0.336E-03 0.479E+Ol 
0.333E-03 0.476E+Ol 

SI1'E ~ 1 
S~ z.. 
ow - 3 DAT~ 
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A-Cd.P 

PUl~P TEST RECOVERY DATA 
Union Station Location 1, Test 2 (Well PW-IB). 2 

Elapsed Elapsed PUIl'ping Observe ObGerv€ 
Recovery Time Well Well Well 
Time Ratio number number number 
(mins. ) Residual Residual Residual 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Channel 1 Channel 2 Channel 

84.00 36.71 1 3.67 2 3.04 3 3.00 
89.00 34.71 1 3.64 2 3.02 3 2.97 
94.00 32.91 1 3.62 2 2.99 3 2.96 
99.00 31.30 1 3.56 2 2.97 3 2.93 

104.00 29.85 1 3.56 2 2.95 3 2.92 
109.00 28.52 1 3.50 2 2.92 3 2.90 
119.00 26.21 1 3.44 2 2.87 3 2.84 
139.00 22.58 1 3.38 2 2.80 3 2.78 
159.00 19.87 1 3.35 2 2.73 3 2.71 
179.00 17.76 1 3.23 2 2.67 3 2.67 
199.00 16.08 1 3.21 2 2.61 3 2.51 
219.00 14.70 1 3.15 2 2.57 3 2.44 
239.00 13.55 1 3.10 2 2.52 3 2.41 
259.00 12.58 1 3.10 2 2.50 3 2.38 

ObSE:rvE: 
Well 
number 
Residual 
Drawdown 
(feet) 

3 Channel 

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 

4 
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A-&il 

CONSTANT RATE PUl'iP TEST DRAWDOWN DATA 

Union Station Aquifer Test Location 2, Test 1 
Discharge Rate = 295 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 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 

Pumping 
Well 
PW-2 
Drawdown 
(feet) 
Logger 
Channel 1 

1 1.50 
1 4.39 
1 4.89 
1 4.54 
1 3.85 
1 3.50 
1 3.35 
1 3.35 
1 3.33 
1 3.38 
1 3.38 
1 3.38 
1 3.41 
1 3.41 
1 3.52 
1 3.58 
1 3.64. 
1 3.67 
1 3.70 
1 3.70 
1 4.02 
1 4.19 
1 4.45 
1 4.60 
1 4.56 
1 4.60 
1 4.56 
1 4.56 
1 4.56 
1 4.62 
1 5.58 
1 5.64 
1 5.70 
1 5.72 
1 6.18 
1 6.56 
1 6.33 
1 6.18 
1 6.12 
1 6.16 
1 6.18 
1 6.18 

Observe 
Well 
OW-l 
Drawdown 
(feet) 
Logger 
Channel 2 

2 0.48 
2 0.75 
2 1.07 
2 1.21 
2 1.23 
2 1.20 
2 1.18 
2 1.18 
2 1.21 
2 1.24 
2 1.27 
2 1.30 
2 1.33 
2 1.35 
2 1.44 
2 1.50 
2 1.55 
2 1.56 
2 1.59 
2 1.62 
2 1.69 
2 1.78 
2 1.91 
2 1.98 
2 1.98 
2 1.99 
2 2.01 
2 2.01 
2 2.01 
2 2.02 
2 2.28 
2 2.43 
2 2.45 
2 2.48 
2 2.57 
2 2.76 
2 2.73 
2 2.66 
2 2.66 
2 2.67 
2 2.69 
2 2.70 

Observe 
Well 
OW-2 
Drawdown 
(feet) 
Logger 
Channel ~ 

3 0.05 
3 0.14 
3 0.29 
3 0.40 
3 0.49 
3 0.52 
3 0.54 
3 0.57 
3 0.59 
... 0.64 ,) 

3 0.66 
3 0.69 
3 0.72 
3 0.75 
3 0.87 
3 0.95 
3 1.01 
3 1.06 
3 1.10 
3 1.14 
3 1.18 
3 1.26 
3 1.39 
3 1.47 
3 1.52 
3 1.53 
3 1.56 
3 1.58 . 
3 1.59 
3 1.61 
3 1.75 
3 1.88 
3 1.94 
3 1.96 
3 2.02 
3 2.13 
3 2.11 
3 2.05 
3 2.05 
3 2.07 
3 2.07 
3 2.08 

Observe 
Well 
OW-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 0.0 2 
4 0.00 
4 0.03 
4 0.07 
4 0.13 
4 0.17 
4 0.20 
4· 0.23 
4 0.27 
4 0.30 
4 0.33 
4 0.35 
4 0.36 
4 0.38 
4 0.44 
4 0.49 
4 0.50 
4 0.53 
4 0.55 
4 0.56 
4 0.58 
4 0.58 
4 0.64 
4 0.73 
4 0.75 
4 0.75 
4 0.76 
4 0.78 
4 0.78 
4 0.79 
4 0.85 
4 0.88 
4 0.92 
4 0.94 
4 0.95 
4 1.01 
4 1.04 
4 1.02 
4 1.04 
4 1.05 
4 1.05 
4 1.07 

5ri"S if Z. 
5T"1'6~:l . 
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A- (0'0 

CONSTANT MTE PUlI;P TEST DRA~'JDOWN DATA 
Union Station Location 2, Test 1 

Elapsed Pumping Observe Observe 
Time Well Well Well 
(min. ) pw-2 OW-1 OW-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

25.00 1 6.18 2 2.70 3 2.08 
26.00 1 6.18 2 2.70 3 2.08 
27.00 1 6.18 2 2.71 3 2.08 
28.00 1 6.16 2 2.70 3 2.10 
29.00 1 6.18 2 2.66 ... 2.05 .) 

34.00 1 6.12 2 2.65 3 2.04 
39.00 1 6.18 2 2.76 3 2.13 
44.00 1 6.22 2 2.80 3 2.15 
49.00 1 6.27 2 2.82 3 2.17 
54.00 1 6.30 2 2.83 3 2.18 
59.00 1 6.30 2 2.85 3 2.19 
64.00 1 6.30 2 2.86 3 2.21 
69.00 1 6.35 2 2.89 3 2.22 
74.00 1 6.33 2 2.91 3 2.24 
79.00 1 6.39 2 2.93 3 2.25 
84.00 1 6.41 2 2.95 3 2.28 
89.00 1 6.39 2 2.96 3 2.28 
94.00 1 6.45 2 2.97 3 2.31 
99.00 1 6.45 2 2.99 3 2.33 

104.00 1 6.45 2 3.00 3 2.34 
109.00 1 6.45 2 3.00 3 2.34 
114.00 1 6.47 2 3.03 3 2.37 
119.00 1 6.47 2 3.03 3 2.37 
124.00 1 6.47 2 3.05 3 2.39 
129.00 1 6.45 2 3.06 ... 2.40 .) 

134.00 1 6.50 2 3.09 3 2.41 
139.00 1 6.50 2 3.11 3 2.43 
144.00 1 6.56 '2 3.12 3 2.44 
149.00 1 6.56 2 3.15 3 2.47 
154.00 1 6.58 2 3.17 3 2.48 
159.00 1 6.62 2 3.18 3 2.50 
164.00 1 6.62 2 3.19 3 2.51 
169.00 1 6 .• 64 2 3.21 3 2.51 
174.00 1 6.68 2 3.22 3 2.53 
179.00 1 6.70 2 3.23 3 2.54 
184.00 1 6.70 2 3.25 3 2.56 
189.00 1 6.70 2 3.25 3 2.57 
194.00 1 6.76 2 3.26 3 2.59 
199.00 1 6.70 2 3.28 3 2.59 
204.00 1 6.76 2 3.28 3 2.60 
209.00 1 6.74 2 3.29 3 2.60 
214.00 1 6.76 2 3.31 3 2.60 

PAGE 2 

Observe 
Well 
OW-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 1.08 
4 1.08 
4 1.10 
4 1.11 
4 1.13 
4 1.11 
4 1.14 
4 1.17 
4 1.20 
4 1.21 
4 1.22 
4 1.22 
4 1.25 
4 1.27 
4 1.28 
4 1.30 
4 1.30 
4 1.33 . 
4 1.34 
4 1.36 
4 1.37 
4 1.39 
4 1.40 
4 1.42 
4 1.42 
4 1.44 
4 1.47 
4 1.48 
4 1.51 
4 1.53 
4 1.54 
4 1.56 
4 1.57 
4 1.59 
4 1.60 
4 1.62 
4 1.63 
4 1.65 
4 1.65 
4 1.66 
4 1.68 
4 1.70 

S\TE ~ 2. 
C;~bE 1. 
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U"'~~ l)~, 

2 OF'9 



• ,. 

A-(ol 

CONSTANT RATE PU14P TEST DRAvlDOWN DATA 
Union Station Location 2, Test 1 

Elapsed Pumping Observe Observe 
Time Well Well Well 
(min. ) PW-2 OW-l OW-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 

219.00 1 6.79 2 3.32 3 2.60 
224.00 1 6.82 2 3.34 3 2.60 
229.00 1 6.79 2 3.29 3 2.62 
234.00 1 6.79 2 3.32 3 2.65 
239.00 1 6.74 2 3.34 3 2.66 
244.00 1 6.76 2 3.35 3 2.67 
249.00 1 6.82 2 3.35 3 2.67 
254.00 1 6.79 2 3.37 3 2.67-
259.00 1 6.76 2 3.37 3 2.69 
264.00 1 6.79 2 3.38 3 2.69 
269.00 1 6.79 2 3.38 3 2.70 
274.00 1 6.82 2 3.40 3 2.70 
279.00 1 6.85 2 3.41 3 2.71 
284.00 1 6.82 2 3.41 3 2.73 
289.00 1 6.82 2 3.43 3 2.73 
294.00 1 6.79 2 3.41 3 2.73 
299.00 1 6.70 2 3.40 3 2.71 
304.00 1 6.76 2 3.40 3 2.71 
309.00 1 6.64 2 3.37 3 2.70 
314.00 1 6.62 2 3.38 3 2.71 
319.00 1 6.91 2 3.45 3 2.76 
324.00 1 6.91 2 3.47 3 2.79 
329.00 1 6.91 2 3.48 3 2.79 
334.00 1 6.87 2 3.48 3 2.79 
339.00 1 6.91 2 3.48 3 2.80 
344.00 1 6.91 2 3.48 3 2.80 
349.00 1 6.87 2 3.49 3· 2.80 
354.00 1 6.91 2 3.49 3 2.80 
359.00 1 6.91 2 3.51 3 2.82 
364.00 1 6.87 2 3.51 3 2.82 
369.00 1 6.87 2 3.51 3 2.83 
374.00 1 6.91 2 3.51 3 2.83 
379.00 1 6.91 2 3.52 3 2.83 
384.00 1 6.93 2 3.52 3 2.85 
389.00 1 6.79 2 3.51 3 2.83 
394.00 1 6.82 2 3.51 3 2.83 
399.00 1 6.82 2 3.51 3 2.83 
404.00 1 6.91 2 3.54 3 2.86 
409.00 1 6.87 2 3.55 3 2.88 
414.00 1 6.93 2 3.55 3 2.88 
419.00 1 6.93 2 3.57 3 2.89 
424.00 1 6.91 2 3.57 3 2.89 

PAGE 3 

Obsp. rve 
Well 
OW-3 
Drawdown 
(feet) 
Logger 

3 Channel 4 

4 1.72 
4 1.72 
4 1.70 
4 1.73 
4 1.74 
4 1.76 
4 1.77 
4 1.77 
4 1.79 
4 1.80 
4 1.82 
4 1.82 
4 1.83 
4 1.85 
4 1.86 
4 1.86 
4 1.86 
4 1.86 
4 1.86 
4 1.88 
4 1.91 
4 1.92 
4 1.94 
4 1.95 
4 1.95 
4 1.95 
4 1.96 
4 1.96 
4 1.98 
4 1.98 
4 1.99 
4 1.99 
4 2.00 
4 2.02 
4 2.00 
4 2.02 
4 2.02 
4 2.03 
4 2.05 
4 2.06 
4 2.06 
4 2.08 

~'iE .'2-
61"'AGoe 1-
t)Nc.o~w;t.n:o DATA 
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A-70 

CONSTANT RATE PUI'lP TEST DRAWDOWN DATA 
Union Station Location 2, Test 1 

Elapsed Pumping Observe Observe 
Time Well Well well 
(min. ) PW-2 OW-l OW-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 

429.00 1 6.93 2 3.57 3 2.89 
434.00 1 6.93 2 3.58 3 2.89 
439.00 1 6.93 2 3.58 3 2.91 
444.00 1 6.79 2 3.55 3 2.88 
449.00 1 6.85 2 3.55 3 2.88 
454.00 1 7.31 2 3.70 3 2.96 
459.00 1 7.25 2 3.69 3 2.97 
464.00 1 7.22 2 3.69 3 2.97 
469.00 1 7.20 2 3.70 3 2.97 
474.00 1 7.22 2 3.71 3 2.99 
479.00 1 7.25 2 3.71 3 2.99 
484.00 1 7.22 2 3.71 3 2.99 
489.00 1 7.25 2 3.71 3 3.00 
494.00 1 7.22 2 3.71 3 3.00 
499.00 1 7.22 2 3.71 3 3.00 
504.00 1 7.25 2 3.71 3 3.00 
509.00 1 7.22 2 3.71 3 3.00 
514.00 1 7.25 2 3.73 3 3.02 
519.00 1 7.22 2 3.73 3 3.02 
524.00 1 7.25 2 3.74 3 3.03 
529.00 1 7.28 2 3.74 3 3.03 
534.00 1 7.22 2 3.74 3 3.03 
539.00 1 7.22 2 3.74 3 3.03 
544.00 1 7.22 2 3.74 3 3.03 
549.00 1 7.25 2 3.74 3 3.03 
554.00 1 7.20 2 3.74 3 3.03 
559.00 1 7.20 2 3.75 3 3.05 
564.00 1 7.20 2 3.75 3 3.05 
569.00 1 7.20 2 3.75 3 3.05 
574.00 1 7.20 2 3.77 3 3.06 
579.00 1 7.25 2 3.77 3 3.06 
584.00 1 7.20 2 3.77 3 3.06 
589.00 1 7.25 2 3.77 3 3.06 
594.00 1 7.22 2 3.77 3 3.06 
599.00 1 7.25 2 3.78 3 3.08 
604.00 1 7.22 2 3.78 3 3.08 
609.00 1 7.20 2 3.78 3 3.08 
614.00 1 7.25 2 3.80 3 3.09 
619.00 1 7.25 2 3.80 3 3.09 
624.00 1 7.25 2 3.81 3 3.11 
629.00 1 7.31 2 3.83 3 3.11 
634.00 1 7.28 2 3.83 3 3.12 

PAGE 4 

Observe 
Well 
OW-3 
Drawdown 
(feet) 
Logger 

3 Channel 4 

4 2.08 
4 2.08 
4 2.09 
4 2.08 
4 2.08 
4 2.15 
4 2.15 
4 2.15 
4 2.17 
4 2.18 
4 2.18 
4 2.18 
4 2.19 
4 2.19 
4 2.19 
4 2.21 
4 2.21 
4 2.22 
4 2.22 
4 2.24 
4 2.24 
4 2.24 
4 2.24 
4 2.25 
4 2.25 
4 2.25 
4 2.26 
4 2.26 
4 2.26 
4 2.28 
4 2.28 
4 2.28 
4 2.29 
4 2.29 
4 2.29 
4 2.31 
4 2.31 
4 2.32 
4 2.32 
4 2.34 
4 2.34 
4 2.35 

':;~Te ~ Z. 
STA-be i 
Uf\l~a~ DPr""'Nlt 

4 bF'1 



A-i\ 

CONSTANT RATE PUl'1P TEST DRAWDOWN DATA 
Union Station Location 2, Test 1 

Elapsed Pumping Observe Observe 
Time Well Well Well 
(min. ) PW-2 OW-1 OW-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

639.00 1 7.31 2 3.83 3 3.12 
644.00 1 7.34 2 3.84 3 3.12 
649.00 1 7.31 2 3.84 3 3.14 
654.00 1 7.34 2 3.86 3 3.14 
659.00 1 7.34 2 3.86 3 3.15 
664.00 1 7.39 2 3.87 3 3.15 
669.00 1 7.37 2 3.89 3 3.17 
674.00 1 7.39 2 3.89 3 3.17 
679.00 1 7.37 2 3.89 3 3.17 
684.00 1 7.37 2 3.89 3 3.17 
689.00 1 7.37 2 3.90 3 3.18 
694.00 1 7.43 2 3.90 3 3.18 
699.00 1 7.39 2 3.90 3 3.18 
704.00 1 7.43 2 3.92 3 3.19 
709.00 1 7.45 2 3.92 3 3.19 
714.00 1 7.49 2 3.92 3 3.19 
719.00 1 7.49 2 3.95 3 3.21-
724.00 1 7.49 2 3.95 3 3.21 
729.00 1 7.43 2 3.93 3 3.21 
734.00 1 7.43 2 3.93 3 3.21 
739.00 1 7.45 2 3.93 3 3.21 
744.00 1 7.43 2 3.95 3 3.21 
749.00 1 7.45 2 3.95 3 3.21 
754.00 1 7.49 2 3.96 3 3.22 
759.00 1 7.54 2 3.96 3 3.23 
764.00 1 7.51 2 3.97 3 3.23 
769.00 I 7.49 2 3.97 3 3.25 
774.00 1 7.54 2 3.97 3 3.25 
779.00 I 7.51 2 3.97 3 3.25 
784.00 1 7.54 2 3.99 3 3.25 
789.00 1 7.54 2 3.99 3 3.25 
794.00 1 7.51 2 3.99 3 3.25 
799.00 1 7.54 2 3.99 3 3.25 
804.00 1 7.54 2 4.00 3 3.26 
809.00 1 7.51 2 4.00 3 3.26 
814.00 1 7.57 2 4.00 3 3.28 
819.00 1 7.57 2 4.00 3 3.26 
824.00 1 7.54 2 4.01 3 3.28 
829.00 1 7.57 2 4.01 3 3.28 
834.00 1 7.57 2 4.01 3 3.28 
835.00 1 7.60 2 4.03 3 3.29 
844.00 1 7.62 2 4.03 3 3.29 

PAGE 5 

Observe 
Well 
OW-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 2.35 
4 2.35 
4 2.37 
4 2.37 
4 2.38 
4 2.38 
4 2.40 
4 2.40 
4 2.40 
4 2.41 
4 2.41 
4 2.43 
4 2.43 
4 2.43 
4 2.44 
4 2.44 
4 2.45 
4 2.45 
4 2.45 
4 2.45 
4 2.45 
4 2.47 
4 2.47 
4 2.48 
4 2.48 
4 2.50 
4 2.50 
4 2.50 
4 2.50 
4 2.51 
4 2.51 
4 2.51 
4 2.51 
4 2.52 
4 2.52 
4 2.54 
4 2.52 
4 2.54 
4 2.55 
4 2.55 
4 2.55 
4 2.55 ~\1'E ." z.. 

S~1 
ONUJ2.Pa-~ \)A1'A 
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A-7'L 

CONSTANT RATE PUl'iP TEST DMvWOWN DATA 
Union Station Location 2, Test 1 

Elapsed Pumping Obsf~rve Observe 
Time Well Well Well 
(min. ) pw-2 OW-l Ow-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

849.00 1 7.60 2 4.03 3 3.29 
854.00 1 7.57 2 4.03 3 3.29 
859.00 1 7.57 2 4.04 3 3.31 
864.00 1 7.60 2 4.04 3 3.31 
869.00 1 7.62 2 4.04 3 3.31 
87-4.00 1 7.60 2 4.04 3 3.31 
879.00 1 7.66 2 4.06 3 3.31 
884.00 1 7.62 2 4.06 3 3.31 
889.00 1 7.62 2 4.06 3 3.32 
894.00 1 7.66 2 4.06 3 3.32 
899.00 1 7.66 2 4.06 3 3.32 
904.00 1 7.60 2 4.07 3 3.32 
909.00 1 7.54 2 4.04 3 3.31 
914.00 1 7.60 2 4.04 3 3.31 
919.00 1 7.54 2 4.04 3 3.31 
924.00 1 7.57 2 4.04 3 3.31 
929.00 1 7.54 2 4.04 3 3.31 
934.00 1 7.57 2 4.06 3 3.28 
939.00 1 7.57 2 4.06 3 3.28 
944.00 1 7.54 2 4.06 3 3.28 
949.00 1 7.57 2 4.06 3 3.28 
954.00 1 7.54 2 4.06 3 3.28 
959.00 1 7.57 2 4.06 3 3.28 
964.00 1 7.51 2 4.06 3 3.28 
969.00 1 7.60 2 4.09 3 3.29 
974.00 1 7.54 2 4.07 3 3.29 
979.00 1 7.54 2 4.07 3 3.28 
984.00 1 7.54 2 4.07 3 3.29 
989.00 1 7.60 2 4.07 3 3.28 
994.00 1 7.60 2 4.07 3 3.29 

1001.00 1 7.57 2 4.07 3 3.28 
1021.00 1 7.51 2 4.07 3 3.32 
1041.00 1 7.60 2 4.10 3 3.35 
1061.00 1 7.66 2 4.13 3 3.37 
1081.00 1 7.66 2 4.13 3 3.38 
1101.00 1 7.68 2 4.15 3 3.38 
1121.00 1 7.66 2 4.16 3 3.38 
1141.00 1 7.72 2 4.16 3 3.40 
1161.00 1 7.66 2 4.18 3 3.40 
1181.00 1 7.62 2 4.16 3 3.40 
1201.00 1 7.62 2 4.15 3 3.38 
1221.00 1 7.62 2 4.16 3 3.40 

PAGE 6 

Observe 
Well 
Ow-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 2.57 
4 2.57 
4 2.57 
4 2.58 
4 2.58 
4 2.58 
4 2.58 
4 2.58 
4 2.60 
4 2.60 
4 2.60 
4 2.60 
4 2.58 
4 2.58 
4 2.58 
4 2.60 

'* 2.60 
4 2.60 
4 2.60 
4 2.61 
4 2.61 
4 2.61 
4 2.61 
4 2.61 
4 2.63 
4 2.63 
4 2.63 
4 2.63 
4 2.63 
4 2.63 
4 2.61 
4 2.64 
4 2.66 
4 2.67 
4 2.69 
4 2.70 
4 2.70 
4 2.71 
4 2.71 
4 2.71 
4 2.71 
4 2.74 

5rrg'*2.. 
STAb~ \ 
UN c.oczf2\:1.. iI'.P VA-Th 

~ 6F4 
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A-73 

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

Elapsed Pumping Observe Observe 
Time Well Well Well 
(min. ) PW-2 OW-l OW-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

1241.00 1 7.66 2 4.16 3 3.40 
1261.00 1 7.66 2 4.15 3 3.38 
1281.00 1 7.60 2 4.10 3 3.32 
1301.00 1 7.45 2 4.12 3 3.35 
1321.00 1 7.49 2 4.15 3 3.37 
1341.00 1 7.43 2 4.13 3 3.37 
1361.00 1 7.72 2 4.21 3 3.41 
1381.00 1 7.74 2 4.23 3 3.44 
1401.00 1 7.72 2 4.23 3 3.44 
1421.00 1 7.77 2 4.26 3 3.47 
1441.00 1 7.86 2 4.29 3 3.49 
1461.00 1 7.45 2 4.07 3 3.29 
1481.00 1 7.49 2 4.09 3 3.32 
1501.00 1 7.51 2 4.22 3 3.45 
1521.00 1 7.62 2 4.25 3 3.47 
1541.00 1 7.60 2 4.26 3 3.48 
1561.00 1 7.66 2 4.25 3 3.48 
1581.00 1 7.66 2 4.27 3 3.51 
1601.00 1 7.72 2 4.30 3 3.52 
1621.00 1 7.72 2 4.32 3 3.54 
1641.00 1 7.74 2 4.35 3 3.57 
1661.00 1 7.74 2 4.36 3 3.58 
1681.00 1 7.74 2 4.36 3 3.58 
1701.00 1 7.72 2 4.36 3 3.58 
1721.00 1 7.68 2 4.36 3 3.58 
1741.00 1 7.74 2 4.39 3 3.61 
1761.00 1 7.77 2 4.39 3 3.61 
1781.00 1 7.77 2 4.39 3 3.61 
1801.00 1 7.77 2 4.41 3 3.63 
1821.00 1 7.80 2 4.42 3 3.64 
1841.00 1 7.86 2 4.44 3 3.66 
1861.00 1 7.95 2 4.47 3 3.69 
1881.00 1 7.97 2 4.49 3 3.70 
1901.00 1 8.01 2 4.52 3 3.71 
1921.00 1 8.03 2 4.52 3 3.71 
1941.00 1 8.01 2 4.52 3. 3.73 
1961.00 1 8.06 2 4.53 3 3.74 
1981.00 1 8.03 2 4.53 3 3.74 
2001.00 1 8.03 2 4.55 3 3.74 
2021.00 1 8.06 2 4.56 3 3.75 
2041.00 1 8.01 2 4.55 3 3.75 
2061.00 1 8.06 2 4.56 3 3.75 

PAGE 7 

Observe 
Well 
OW-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 2.73 
4 2.71 
4 2.66 
4 2.69 
4 2.71 
4 2.71 
4 2.73 
4· 2.77 
4 2.77 
4 2.80 
4 2.83 
4 2.66 
4 2.74 
4 2.78 
4 2.81 
4 2.83 
4 2.84 
4 2.87 
4 2.89 
4 2.90 
4 2.93 
4 2.95 
4 2.96 
4 2.96 
4 2.96 
4 2.99 
4 2.99 
4 3.00 
4 3.02 
4 3.02 
4 3.03 
4 3.06 
4 3.07 
4 3.09 
4 3.10 
4 3.10 
4 3.12 
4 3.12 
4 3.13 
4 3.13 
4 3.13 
4 3.15 51're -*2.-

5~i 
()N(.O~~1li:;O 'j)p"i'I\ 
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,l\.-7~ 

CONSTANT RATE PU1-1P TEST DRAWDOWN DATA 
Union Station Location 2, Test 1 

Elapsed Pumping Observe Observe 
T irne Well Well Well 
(min. ) PW-2 OW-l OW-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

20.81.0.0. 1 8.0.3 2 4.56 3 3.77 
210.1.0.0. 1 8.0.9 2 4.56 3 3.77 
2121.0.0. 1 8.0.9 2 4.58 3 3.77 
2141.0.0. 1 8.0.6 2 4.58 3 3.77 
2161.0.0. 1 8.0.3 2 4.58 3 3.78 
2181.0.0. 1 8.0.3 2 4.58 3 3.78 
220.1.0.0. 1 8.12 2 4.61 3 3.80. 
2221.0.0. 1 8.0.9 2 4.61 3 3.81 
2241.0.0. 1 8.0.9 2 4.61 3 3.81 
2261.0.0. 1 8.12 2 4.62 3 3.81 
2281.0.0. 1 8.12 2 4.62 3 3.81 
230.1.0.0. 1 8.14 2 4.64 3 3.83 
2321.0.0. 1 8.18 2 4.64 3 3.83 
2341.0.0. 1 8.18 2 4.64 3 3.83 
2361.0.0. 1 8.14 2 4.65 3 3.84 
2381.0.0. 1 8.24 2 4.68 3 3.86 
240.1.0.0. 1 8.24 2 4.68 3 3.87 
2421.0.0. 1 8.29 2 4.68 3 3.86 
2441.0.0. 1 8.14 2 4.65 3 3.84 
2461.0.0. 1 8.14 2 4.65 3 3.83 
2481.0.0. 1 8.24 2 4.65 3 3.83 
250.1.0.0. 1 8.18 2 4.65 3 3.83 
2521.0.0. 1 8.18 2 4.65 3 3.81 
2541.0.0. 1 8.12 2 4.64 3 3.81 
2561.0.0. 1 8.12 2 4.62 3 3.78 
2581.0.0. 1 8.0.3 2 4.61 3 3.77 
260.1.0.0. 1 8.0.6 2 4.61 3 3.75 
2621.0.0. 1 8.0.6 2 4.59 3 3.75 
2641.0.0. 1 7.97 2 4.59 3 3.74 
2661.0.0. 1 7.97 2 4.62 3 3.77 
2681.0.0. 1 8.0.3 2 4.62 3 3.77 
270.1.0.0. 1 8.0.9 2 4.62 3 3.78 
2721.0.0. 1 8.0.1 2 4.62 3 3.78. 
2741.0.0. 1 8.0.1 2 4.64 .., 3.80. .) 

2761.0.0. 1 8.06 2 4.64 3 3.80. 
2781.0.0. 1 8.09 2 4.65 3 3.81 
280.1.0.0. 1 ~.Q6 2 4.65 3 3.83 
2821.0.0. 1 8.0.9 2 4.64 3 3.83 
2841.0.0. 1 8.0.3 2 4.58 3 3.75 
2861.0.0. 1 7.89 2 4.64 3 3.83 

-~-,-, ...... 
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Observe 
Well 
OW-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 3.15 
4 3.16 
4 3.16 
4 3.16 
4 3.16 
4 3.18 
4 3.19 
4 3.19 
4 3.19 
4 3.21 
4 3.22 
4 3.22 
4 3.22 
4 3.22 
4 3.22 
4 3.25 
4 3.25 
4 3.25 
4 3.23 
4 3.22 
4 3.22 
4 3.22 
4 3.22 
4 3.21 
4 3.18 
4 3.18 
4 3.16 
4 3.16 
4 3.15 
4 3.18 
4 3.18 
4 3.19 
4 3.18 
4 3.21 
4 3.21 
4 3.22 
4 3.23 
4 3.23 
4 3.21 
4 3.23 

5n-E '*2... 
5~~ 1-
l)1'l~1W J),.~ 
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A-l'5 

CONSTAl~T RATE PUl'lP TEST DRAWDOWN DATA 
Union Station Location 2, Test I 

"Constant Rate" Drawdown Test Of Well PW-2 
Pumping was at a rate of 295 GPM. 
Observation Well OW-l @ 25.0 ft. from PW 
Observation Well OW-2 @ 52.0 ft. from PW 
Observation Well OW-3 @ 99.1 ft. from PW 
Pump was turned on at 16:18 aRS. on 06/06/86. 

PAGE 9 

Pump rate changed and then failed between 16:18 and 16:29 
HRS. on 06/08/86. 

Depth to Static Water: 
Well PW-2 was 24.91 ft. @ 06:15 aRS. on 06/06/86 
Well OW-l was 25.04 ft. @ 06:25 aRS. on 06/06/86 
Well OW-2 was 25.28 ft. @ 06:33 aRS. on 06/06/86 
Well OW-3 was 25.98 ft. @ 06:44 HRS. on 06/06/86 

Depth of Well: 
Well PW-2 is 85 ft. 
Well OW-l is 89 ft. 
Well OW-2 is 81 ft. 
Well OW-3 is 78.5 ft. 

Saturated Thickness of 
Well PW-2 is 59.09 ft. 
Well OW-l is 63.96 ft. 
Well OW-2 is 55.72 ft. 
Well OW-3 is 52.52 ft. 

Aquifer in Well: 

s\~ ~z. 
C l1\l::::e. i 

lJN-;;~~e:r...-re:o DATI; 
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A-iCo 

Unconfined Aquifer Reduced Drawdown Data 
Well: PW-2 

Distance (r): 0.9 feet Thickness (b): 59.09 feet 
Discharge Fate: 295 GPM 

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 

s' 
(feet) 

1.4827 
4.2269 
4.6846 
4.3657 
3.7218 
3.3967 
3.2553 
3.2553 
3.2335 
3.2879 
3.2879 
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 
5.9916 
5.8574 
5.8056 
5.8367 
5.8574 
5.8574 
5.8574 
5.8574 

lit 

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 
o .125E+01 
0.111E+01 
0.100E+01 
0.667E+00 
0.500E+00 
0.400E+00 
o .333E+00 
0.286E+00 
0.250E+00 
0.222E+OO 
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-Ol 
0.588E-Ol 
0.556E-01 
0.526E-01 
0.500E-01 
0.476£-01 
0.455E-01 
0.435E-01 
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+Ol 
0.900E+00 
0.720E+00 
0.600E+00 
0.514E+00 
0.450E+00 
0.400E+00 
0.360E+00 
0.240E+00 
0.180E+00 
0.144E+00 

.0.120E+OO 
0.103E+00 
0.900E-01 
0.800E-01 
0.720E-01 
0.600E-01 
0.514E-Ol 
0.450E-01 
0.400E-01 
0.360E-01 
o .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 
0.180E-01 
0.171E-01 
0.164E-01 
0.157E-01 
0.150E-01 
0.144E-01 

,0.138E-01 5\T"e:" ~z.. 
5l?tl:% 1-
~\)MP tUa\. VA" 
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A-77 

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 
99.00 

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 

s' 
(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 

lIt r2/t 

0.370E-Ol 0.133E-01 
0.357E-Ol 0.129E-Ol 
0.345E-Ol 0.124E-01 
0.294E-Ol 0.106E-Ol 
0.256E-Ol 0.923E-02 
0.227E-Ol o .818E-02 
0.204E-Ol 0.735E-02 
0.185E-01 0.667E-02 
0.169E-01 0.610E-02 
0.156E-Ol 0.563E-02 
0.145E-Ol 0.522E-02 
0.135E-Ol 0.486E-02 
o .127E-01 0.456E-02 
0.119E-Ol 0.429E-02 
o .112E-Ol 0.404E-02 
0.106E-Ol 0.383E-02 
0.101E-01 0.364E-02 
o .962E-02 0.346E-02 
0.917E-02 0.330E-02 
0.877E-02 0.316E-02 
0.840E-02 0.303E-02 
0.806E-02 0.290E-02 
0.775E-02 0.279E-02 
0.746E-02 0.269E-02 
0.719E-02 0.259E-02 
0.694E-02 0.250E-02 
0.671E-02 0.242E-02 
0.649E-02 0.234E-02 
0.629E-02 0.226E-02 
0.610E-02 0.220E-02 
0.592E-02 0.213E-02 
0.575E-02 0.207E-02 
0.559E-02 0.201E-02 
0.543E-02 0.196E-02 
0.529E-02 0.190E-02 
0.515E-02 0.186E-02 
0.503E-02 0.181E-02 
0.490E-02 0.176E-02 
0.478E-02 0.172E-02 
0.467E-02 0.168E-02 
0.457E-02 0.164E-02 
0.446E-02 0.161E-02 
0.437E-02 0.157E-02 
0.427E-02 0.154E-02 ~\1'li • 2-
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A-7B 

Unconfined Aquifer 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 
309.00 
314.00 
319.00 
324.00 
329.00 
3.34.00 
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) 

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 
6.4229 
6.4229 
6.5046 
6.4739 
6.5250 
6.5250 
6.5046 
6.5250 
6.5250 
6.5250 
6.4024 
6.4535 
6.8602 

lIt r2/t 

o .418E-02 0.151E-02 
0.410E-02 0.148E-02 
o .402E-02 0.145E-02 
0.394E-02 0.142E-02 
0.386E-02 0.139E-02 
0.379E-02 0.136E-02 
0.372E-02 0.134E-02 
0.365E-02 0.131E-02 
0.358E-02 0.129E-02 
0.352E-02 0.127E-02 
0.346E-02 0.125E-02 
0.340E-02 o .122E-0 2 
0.334E-02 0.120E-02 
0.329E-02 0.118E-02 
0.324E-02 0.117E-02 
0.318E-02 0.115E-02 
0.313E-02 0.113E-02 
0.309E-02 0.IIIE-02 
0.304E-02 0.109E-02 
0.299E-02 0.108E-02 
0.295E-02 0.106E-02 
0.291E-02 0.105E-02 
0.287E-02 0.103E-02 
0.282E-02 0.102E-02 
o .279E-02 0.100E-02 
0.275E-02 0.989E-03 
0.271E-02 0.976E-03 
0.267E-02 0.963E-03 
0.264E-02 0.950E-03 
o .260E-02 0.938E-03 
0.257E-02 0.925E-03 
0.254E-02 0.914£-03 
0.251E-02 0.902E-03 
0.248E-02 0.891E-03 
0.244E-02 0.880E-03 
0.242E-02 0.870E-03 
o .239E-02 0.859E-03 
0.236E-02 0.849E-03 
0.233E-02 0.839E-03 
0.230E-02 0.829E-03 
0.228E-02 0.820E-03 
0.225E-02 0.811E-03 
0.223E-02 0.802E-03 
0.220E-02 0.793E-03 <S, \ ia .!t 2-
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A-11 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well PW-2. PAGE 4 

Elapsed 
'1' ime 
(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 

s' 
(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 
6.9108 
6.9310 

lit 

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-02 
0.151E-02 
0.149E-02 
0.148E-02 

r2/t 

0.784E-03 
0.776E-03 
0.768E-03 
0.759E-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-03 
0.662E-03 
0.656E-03 
0.650E-03 
0.644E-03 
0.638E-03 
0.633E-03 
0.627E-03 
o .6 22E-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 
0.559E-03 
0.555E-03 
0.550E-03 
0.546E-03 
0.542£-03 
0.538E-03 
0.534E-03 SIte;" 2-
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well PW-2. PAGE 5 

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 
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. C 0 
874.00 
879.00 
884.00 
889.00 
894.00 

Jacobs' 
Corrected 
Drawdown 

s' 
(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 
7 .1126 
7 .1327 
7.1126 
7.1629 
7.1327 
7 .1327 
7.1629 

lIt r2/t 

0.147E-02 0.530E-03 
0.146E-02 0.526E-03 
0.145E-02 0.522E-03 
0.144E-02 0.519E-03 
0.143E-02 0.515E-03 
0.142E-02 0.511E-03 
0.141E-02 0.508E-03 
0.140E-02 0.504E-03 
0.139E-02 0.501E-03 
0.138E-02 0.497E-03 
0.137E-02 0.494E-03 
0.136E-02 0.490E-03 
0.135E-02 0.487E-03 
0.134E-02 0.484E-03 
0.134E-02 0.481E-03 
0.133E-02 0.477E-03 
0.132E-02 0.474E-03 
0.131E-02 0.471E-03 
0.130E-02 0.468E-03 
0.129E-02 0.465E-03 
0.128E-02 o .46 2E-03 
0.128E-02 0.459E-03 
0.127E-02 0.456E-03 
0.126E-02 0.453E-03 
0.125E-02 0.451E-03 
0.124E-02 0.448E-03 
0.124E-02 0.445E-03 
o .123E-02 0.442E-03 
o .122E-02 0.440E-03 
0.121E-02 0.437E-03 
0.121E-02 0.434E-03 
0.120E-02 o .43 2E-03 
0.119E-02 0.429E-03 
0.118E-02 0.427E-03 
0.118E-02 0.424E-03 
0.117E-02 0.422E-03 
0.116E-02 0.419E-03 
0.116E-02 0.417E-03 
0.115E-02 0.414E-03 
0.114E-02 0.412E-03 
0.114E-02 0.410E-03 
0.113E-02 0.407E-03 
o .112E-02 0.405E-03 
0.112E-02 0.403E-03 S\iE ~z.. 
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well pw-2. PAGE 6 

Elapsed 
1'irne 
(rnins.) 

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) 

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 
7~1126 
7.0622 
7.0622 
7.0622 
7.1126 
7.1126 
7.0824 
7.0320 
7.1126 
7.1629 
7.1629 
7.1830 
7.1~29 
7.2 32 
7.1629 
7.1327 
7.1327 
7.1327 
7.1629 
7.1629 
7.1126 
6.9815 
7.0118 
6.9614 
7.2132 
7.2332 
7.2132 
7.2633 
7.3335 
6.9815 

lIt r2/t 

0.111E-02 0.400E-03 
0.111E-02 0.398E-03 
0.110E-02 0.396E-03 
0.109E-02 0.394E-03 
0.109E-02 0.392E-03 
0.108E-02 0.390E-03 
0.108E-02 0.388E-03 
0.107E-02 0.385E-03 
0.106E-02 0.383E-03 
0.106E-02 0.381E-03 
0.105E-02 0.379E-03 
0.105E-02 0.377E-03 
0.104E-02 0.375E-03 
0.104E-02 0.373E-03 
0.103E-02 0.372E-03 
0.103E-02 0.370E-03 
0.102E-02 0.368E-03 
0.102E-02 0.366E-03 
0.101E-02 0.364E-03 
0.101E-02 0.362E-03 
0.999E-03 0.360E-03 
0.979E-03 0.353E-03 
0.961E-03 0.346E-03 
0.943E-03 0.339E-03 
0.925E-03 0.333E-03 
0.908E-03 0.327E-03 
0.892E-03 0.321E-03 
0.876E-03 0.316E-03 
0.861E-03 0.310E-03 
0.847E-03 0.305E-03 
0.833E-03 0.300E-03 
0.819E-03 0.295E-03 
0.806E-03 0.290E-03 
0.793E-03 0.285E-03 
0.781E-03 0.281E-03 
0.769E-03 0.277E-03 
0.757E-03 0.273E-03 
0.746E-03 0.268E-03 
0.735E-03 0.265E-03 
o .7 24E-03 0.261E-03 
0.714E-03 0.257E-03 
0.704E-03 0.253E-03 
0.694E-03 0.250E-03 
0.684E-03 0.246E-03 
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well PW-2. PAGE 7 

Elapsed 
Time 
(ruins. ) 

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 

s' 
(feet) 

7.0118 
7.0320 
7.1327 
7.1126 
7.1629 
7.1629 
7.2132 
7.2132 
7.2332 
7.2332 
7.2332 
7.2132 
7.1830 
7.2332 
7.2633 
7.2633 
7.2633 
7.2834 

. 7.3335 
7.4136 
7.4336 
7.4635 
7.4835 
7.4635 
7.5135 
7.4835 
7.4835 
7.5135 
7.4635 
7.5135 
7.4835 
7.5334 
7.5334 
7.5135 
7.4835 
7.4835 
7.5633 
7.5334 
7.5334 
7.5633 
7.5633 
7.5832 
7.6131 
7.6131 

lit r2/t 

0.675E-03 0.243E-03 
0.666E-03 0.240E-03 
0.657E-03 0.237E-03 
0.649E-03 0.234E-03 
0.641E-03 0.231E-03 
0.633E-03 0.228E-03 
0.625E-03 0.225E-03 
0.617E-03 0.222E-03 
0.609E-03 0.219E-03 
0.602E-03 0.217E-03 
0.595E-03 0.214E-03 
0.588E-03 0.212E-03 
0.581E-03 0.209E-03 
0.574E-03 0.207E-03 
0.568E-03 0.204E-03 
0.561E-03 0.202E-03 
0.555E-03 0.200E-03 
0.549E-03 0.198E-03 
0.543E-03 0.196E-03 
0.537E-03 0.193E-03 
0.532E-03 0.191E-03 
0.526E-03 0.189E-03 
0.521E-03 0.187E-03 
0.515E-03 0.185E-03 
0.510E-03 0.184E-03 
0.505E-03 0.182E-03 
0.500E-03 0.180E-03 
0.495E-03 0.178E-03 
0.490E-03 0.176E-03 
0.485E-03 0.175E-03 
0.481E-03 0.173E-03 
0.476E-03 0.171E-03 
0.471E-03 0.170E-03 
0.467E-03 0.168E-03 
0.463E-03 0.167E-03 
0.459E-03 0.165E-03 
0.454E-03 0.164E-03 
0.450E-03 0.162E-03 
0.446E-03 0.161E-03 
0.442E-03 0.159E-03 
0.438E-03 0.158E-03 
0.435E-03 0.156E-03 
0.431E-03 0.155E-03 
0.427E-03 0.154E-03 SliE* 'Z.. 
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A-B3 

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 
7.5135 
7.5334 
7.5135 
7.5334 
7.4835 
7.3636 

lIt r2/t 

0.424E-03 0.152E-03 
0.420E-03 0.151E-03 
0.416E-03 0.150E-03 
0.413E-03 0.149E-03 
0.410E-03 0.147E-03 
0.406E-03 0.146E-03 
O.403E-03 O.145E-03 
O.400E-03 0.144E-03 
0.397E-03 0.143E-03 
O.394E-03 0.142E-03 
0.390E-03 0.141E-03 
0.387E-03 O.139E-03 
0.384E-03 O.138E-03 
0.382E-03 0.137E-03 
0.379E-03 0.136E-03 
0.376E-03 0.135E-03 
0.373E-03 0.134E-03 
0.370E-03 0.133E-03 
0.368E-03 o .132E-03 
0.365E-03 0.131E-03 
o .362E-03 0.130E-03 
0.360E-03 0.129E-03 
o .357E-03 0.129E-03 
0.354E-03 0.128E-03 
0.352E-03 o .127E-03 
0.350E-03 o .126E-03 . 

5\~ Al-'2.. 
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-l 

Distance (r): 25.0 feet Thickness (b): 63.96 feet 
Discharge Rate: 295 GPM 

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 

S' 
(feet) 

0.4776 
0.7465 
1.0597 
1.2015 
1.2185 
1.1902 
1.1732 
1.1732 
1.2015 
1.2298 
1.2582 
1.2865 
1.3147 
1.3317 
1.4278 
1.4842 
1.5293 
1.5406 
1.5687 
1.5969 
1.6700 
1.7543 
1.8778 
1.9506 
1.9506 
1.9618 
1.9785 
1.9785 
1.9785 
1.9897 
2.2409 
2.3800 
2.4078 
2.4356 
2.5188 
2.7015 
2.6738 
2.6019 
2.6019 
2.6185 
2.6296 
2.6462 
2.6462 
2.6462 

lIt 

0.600E+05 
0.200E+02 
O.100E+02 
O.667E+01 
0.500E+01 
O.400E+Ol 
0.333E+01 
0.286E+Ol 
O.250E+01 
O.200E+Ol 
O.167E+Ol 
0.143E+Ol 
O.125E+Ol 
O.lllE+Ol 
O.100E+Ol 
O.667E+OO 
O.500E+OO 
O.400E+OO 
O.333E+00 
O.286E+OO 
O.250E+OO 
O.222E+OO 
O.200E+OO 
O.167E+OO 
O.143E+OO 
O.125E+OO 
O.lllE+OO 
O.lOOE+OO 
O.909E-Ol 
0.833E-Ol 
0.769E-Ol 
O.714E-Ol 
0.667E-01 
o .6 25E-01 
0.588E-01 
0.556E-01 
O.52GE-01 
0.500E-Ol 
O.476E-Ol 
O.455E-01 
O.435E-01 
0.417E-01 
O.400E-01 
O.385E-01 

r2/t 

O.375E+08 
0.125E+05 
0.625E+04 
O.417E+04 
0.312E+04 
0.250E+04 
0.208E+04 
0.179E+04 
O.156E+04 
O.125E+04 
O.104E+04 
0.893E+03 
O.781E+03 
O.694E+03 
O.625E+03 
0.417E+03 
o .312E+03 
O.250E+03 
O.208E+03 
O.179E+03 
O.156E+03 
O.139E+03 
O.125E+03 
O.104E+03 
O.893E+02 
O.781E+02 
0.694E+02 
0.625E+02 
O.568E+02 
O.521E+02 
O.481E+02 
O.446E+02 
O.417E+02 
0.391E+02 
0.368E+02 
O.347E+02 
0.329E+02 
O.313E+02 
O.298E+02 
O.284E+C2 
O.272E+02 
O.260E+02 
O.250E+02 
O.240E+02 5rnr -+" 2.. ' 
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-I. 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 
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 

sr 
(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 
3.2242 
3.2351 
3.2515 
3.2077 
3.2351 

lIt r2/t 

0.370E-Ol 0.231E+02 
0.357E-Ol 0.223E+02 
0.345E-Ol 0.216E+02 
0.294E-Ol 0.184E+02 
0.256E-Ol 0.160E+02 
0.227E-Ol 0.142E+02 
0.204E-Ol 0.128E+02 
0.185E-Ol 0.116E+02 
0.169E-Ol o .106E+02 
0.156E-01 0.977E+Ol 
0.145E-Ol 0.906E+Ol 
0.135E-Ol 0.845E+Ol 
o .127E-Ol 0.791E+Ol 
0.119E-Ol 0.744E+Ol 
0.112E-Ol 0.702E+Ol 
0.106E-Ol 0.665E+Ol 
0.101E-Ol 0.631E+Ol 
0.962E-02 0.601E+Ol 
0.917E-02 0.573E+Ol 
0.877E-02 0.548E+Ol 
0.840E-02 0.525E+Ol 
0.806E-02 0.504E+Ol 
0.775E-02 0.484E+Ol 
0.746E-02 0.466E+Ol 
0.719E-02 0.450E+Ol 
0.694E-02 0.434E+Ol 
0.671E-02 0.419E+Ol 
0.649E-02 0.406E+Ol 
0.629E-02 0.393E+Ol 
0.610E-02 0.381E+Ol 
0.592E-02 0.370E+Ol 
0.575E-02 0.359E+Ol 
0.559E-02 0.349E+Ol 
0.543E-02 0.340E+Ol 
0.529E-02 0.331E+Ol 
0.515E-02 o .3 22E+Ol 
0.503E-02 0.314E+Ol 
0.490E-02 0.306E+Ol 
0.478E-02 0.299E+Ol 
0.467E-02 0.292E+Ol 
0.457E-02 0.285E+Ol 
0.446E-02 0.279E+Ol 
0.437E-02 0:273E+Ol 
0.427E-02 0.267E+Ol 

~rre: ~ 2. 
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-I. PAGE 3 

Elapsed 
'1' irne 
(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' 
Corrected 
Drawdo\Yn 

s' 
(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 
3.4701 
3.4701 
3.4701 
3.4810 
3.4810 
3.4537 
3.4537 
3.5900 

lIt 

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 
o .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 
0.220,E-02 

r2/t 

o .26 2E+Ol 
0.256E+Ol 
0.251E+Ol 
0.246E+Ol 
0.241E+Ol 
0.237E+Ol 
0.232£+01 
0.228E+Ol 
0.224E+Ol 
0.220E+Ol 
0.216E+Ol 
0.213E+Ol 
0.209E+Ol 
0.206E+Ol 
0.202E+Ol 
0.199E+Ol 
o .196E+Ol 
0.193E+Ol 
0.190E+Ol 
0.187E+Ol 
0.184E+Ol 
0.182E+Ol 
0.179E+Ol 
0.177E+Ol 
0.174E+Ol 
0.172E+Ol 
0.169E+Ol 
0.167E+Ol 
0.165E+Ol 
0.163E+Ol 
0.161E+Ol 
0.159E+Ol 
0.157E+01 
0.155E+Ol 
0.153E+01 
0.151E+01 
0.149E+01 
0.147E+Ol 
0.146E+Ol 
0.144E+Ol 
0.142E+01 
0.141E+Ol 
0.139E+Ol 
0.138E+Ol 

S\i"e: ~ 2-
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well Ow-I. PAGE 4 

Elapsed 
'1' ime 
(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 

s' 
(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 
3.7421 
3.7530 
3.7693 
3.7693 

lIt r2/t. 

0.218E-02 0.136E+Ol 
0.216E-02 O.135E+Ol 
0.213E-02 0.133E+Ol 
0.211E-02 O.132E+Ol 
0.209E-02 0.130E+Ol 
0.207E-02 0.129E+Ol 
0.204E-02 0.128E+Ol 
0.202E-02 o .127E+Ol 
0.200E-02 0.125E+Ol 
0.198E-02 0.124E+Ol 
0.196E-02 0.123E+01 
0.195E-02 0.122E+Ol 
0.193E-02 0.120E+Ol 
0.191E-02 0.119E+01 
0.189E-02 0.118E+01 
0.187E-02 0.117E+01 
0.186E-02 0.116E+Ol 
0.184E-02 0.115E+Ol 
0.182E-02 0.114E+01 
0.181E-02 0.113E+Ol 
0.179E-02 0.112E+01 
0.177E-02 0.111E+01 
0.176E-02 0.11OE+01 
0.174E-02 0.109E+Ol 
0.173E-02 0.108E+Ol 
0.171E-02 0.107E+Ol 
0.170E-02 0.106E+Ol 
0.168E-02 0.105E+01 
0.167E-02 O.104E+Ol 
0.166E-02 0.103E+01 
0.164E-02 0.103E+01 
0.163E-02 0.102E+Ol 
0.162E-02 O.lOlE+Ol 
O.160E-02 0.100E+01 
0.159E-02 0.994E+00 
0.158E-02 0.986E+00 
O.156E-02 0.978E+00 
0.155E-02 0.970E+00 
O.154E-02 0.963E+00 
0.153E-02 0.956E+OO 
O.152E-02 O.948E+OO 
0.151E-02 0.941E+00 
O.149E-02 O.934E+OO 
0.148E-02 0.927E+OO ~nw .2-
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A-8S 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-I. PAGE 5 

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 
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 
869.00 
874.00 
879.00 
884.00 
889.00 
894.00 

Jacobs' 
Corrected 
Drawdown 

s I 

(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 
3.9318 
3.9318 
3.9318 
3.9318 

lit 

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 
o .127E-02 
o .126E-02 
0.125E-02 
0.124E-02 
0.124E-02 
o .123E-02 
o .122E-02 
o .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 
o .112E-0 2 
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+00 
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+00 
0.782E+00 
0.777E+00 
0.773E+OO 
0.768E+00 
0.763E+00 
0.758E+00 
0.754E+00 
0.749E+00 
0.745E+00 
0.741E+OO 
0.736E+00 
0.732E+00 
0.728E+00 
0.723E+00 
0.719E+00 
0.715E+00 
0.711E+00 
0.707E+00 
0.703E+00 
0.699E+OO S\T'e. ~ 2-
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well ow-I. 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) 

3.9318 
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 
4.0669 
4.093 S 
4.093 S 
4.1208 
4.1478 
3.9426 

lIt r2/t 

0.111E-02 0.695E+00 
0.111E-02 0.691E+00 
0.110E-02 0.688E+00 
0.109E-02 0.684E+OO 
0.109E-02 0.680E+00 
0.108E-02 0.676E+00 
0.108E-02 0.673E+00 
0.107E-02 0.669E+00 
0.106E-02 0.666E+00 
0.106E-02 0.662E+00 
0.105E-02 0.659E+00 
0.105E-02 0.655E+00 
0.104E-02 0.652E+00 
0.104E-02 0.648E+00 
0.103E-02 0.645E+00 
0.103E-02 0.642E+00 
0.102E-02 0.638E+00 
0.102E-02 0.635E+00 
0.101E-02 0.632E+00 
0.101E-02 0.629E+00 
0.999E-03 0.624E+00 
0.979E-03 0.612E+00 
0.961E-03 0.600E+00 
0.943E-03 0.589E+00 
0.925E-03 0.578E+00 
0.908E-03 0.568E+00 
O.892E-03 0.558E+00 
0.876E-03 0.548E+00 
0.861E-03 0.538E+00 
0.847E-03 0.529E+00 
0.833E-03 0.520E+UO 
0.819E-03 0.512E+00 
0.806E-03 0.504E+00 
0.793E-03 0.496E+OO 
0.781E-03 0.488E+00 
0.769E-03 0.480E+CO 
0.757E-03 0.473E+OO 
0.746E-03 0.466E+00 
O.735E-03 O.459E+CO 
0.724E-03 0.453E+CO 
0.714E-03 0.446E+OO 
0.704E-03 O.440E+OO 
O.694E-03 0.434E+CO 
O.684E-03 O.428E+OO 

SITE: .'2-
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-I. 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 

s' 
(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 
4.4434 
4.4541 
4.4541 
4.4701 
4.4701 
4.4701 

lIt r2/t 

0.675E-03 0.422E+00 
0.666E-03 0.416E+00 
0.657E-03 0.411E+00 
0.649E-03 0.406E+00 
0.641E-03 0.400E+00 
0.633E-03 0.395E+OO 
0.625E-03 0.390E+00 
0.617E-03 0.386E+00 
0.609E-03 0.381E+00 
0.602E-03 0.376E+00 
0.595E-03 0.372E+OO 
0.588E-03 0.367E+00 
0.581E-03 0.363E+00 
0.574E-03 0.359E+00 
0.568E-03 0.355E+00 
0.561E-03 0.351E+00 
0.555E-03 0.347E+OO 
0.549E-03 0.343E+00 
0.543E-03 0.339E+00 
o .537E-03 . 0.336E+OO 
0.532E-03 0.332E+00 
0.526E-03 0.329E+00 
O.521E-03 0.325E+00 
O.515E-03 o .322E+OO 
0.510E-03 0.319E+00 
O.50SE-03 0.31SE+OO 
0.500E-03 0.312E+00 
0.495E-03 0.309E+OO 
0.490E-03 0.306E+00 
0.485E-03 0.303E+00 
0.481E-03 0.300E+OO 
0.476E-03 0.297E+OO 
0.471E-03 0.295E+OO 
0.467E-03 O.292E+CO 
0.463E-03 0.289E+00 
0.459E-03 0.287E+00 
0.454E-03 O.284E+OO 
0.450E-03 O.281E+OO 
0.446E-03 0.279E+OO 
0.442E-03 O.276E+CO 
0.438E-03 O.274E+CO 
0.435E-03 0.272E+OO 
0.431E-03 0.269E+00 
0.427E-03 0.267E+OO S\~ ~'2. 
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well Ow-I. 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) 

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 

lit r2/t 

0.424E-03 0.265E+00 
0.420E-03 0.262E+00 
0.416E-03 0.260E+00 
O.413E-03 0.258E+00 
0.410E-03 0.256E+00 
0.406E-03 0.254E+00 
0.403E-03 0.252E+00 
0.400E-03 0.250E+00 
0.397E-03 0.248E+00 
0.394E-03 0.246E+00 
0.390E-03 0.244E+OO 
0.387E-03 0.242E+00 
0.384E-03 0.240E+00 
0.382E-03 0.238E+00 
0.379E-03 0.237E+00 
0.376E-03 0.235E+00 
0.373E-03 0.233E+OO 
0.370E-03 0.231E+00 
0.368E-03 0.230E+00 
0.365E-03 0.228E+00 
0.362E-03 0.226E+00 
0.360E-03 0.225E+00 
0.357E-03 0.223E+OO 
0.354E-03 0.222E+00 
0.352E-03 0.220E+OO 
0.350E-03 0.218E+00 

51'n~ ~ 2-
'bTPtbe l 
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Unconfined Aquifer Reduced Drawdown Data 
Well: QW-2 

Distance (r): 52.0 feet Thickness (b): 55.72 feet 
Discharge Rate: 295 GPM 

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 

s' 
(feet) 

0.0462 
0.1442 
0.2881 
0.4029 
0.4888 
0.5174 
0.5346 
0.5632 
0.5918 
0.6318 
0.6603 
0.6888 
0.7174 
0.7459 
0.8597 
0.9449 
1.0017 
1.0470 
1.0867 
1.1320 
1.1715 
1.2450 
1.3691 
1.4535 
1.4984 
1.5097 
1.5378 
1.5546 
1.5658 
1.5827 
1.7227 
1.8457 
1.9014 
1.9293 
1.9850 
2.0851 
2.0684 
2.0128 
2.0128 
2.0295 
2.0295 
2.0406 
2.0406 
2.0406 

lIt 

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

r2/t 

0.162E+09 
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+04 
0.180E+04 
0.135E+04 
0.108E+04 
0.901E+03 
0.773E+03 
0.676E+03 
0.601E+03 
0.541E+03 
0.451E+03 
0.386E+03 
0.338E+03 
0.300E+03 
0.270E+03 
0.246E+03 
0.225E+03 
0.208E+03 
0.193E+03 
0.180E+03 
0.169E+03 
0.159E+03 
0.150E+03 
0.142E+03 
0.135E+03 
0.129E+03 
o .123E+03 
0.118E+03 
0.113E+03 
0.108E+03 
0.104E+03 

cSlTe" ~2... 
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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 
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 
Orawdown 

s' 
(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 

lit r2/t 

0.370E-Ol 0.100E+03 
0.357E-01 0.966E+02 
0.345E-01 0.932E+02 
O.294E-01 0.795E+02 
0.256E-01 0.693E+02 
0.227E-Ol 0.615E+02 
0.204E-01 0.552E+02 
0.185E-01 0.501E+02 
0.169E-01 0.458E+02 
0.156E-01 o .423E+02 
0.145E-01 0.392E+02 
0.135E-01 0.365E+02 
o .127E-01 o .342E+02 
0.119E-01 0.322E+02 
0.112E-01 0.304E+02 
0.106E-01 0.288E+02 
0.101E-01 0.273E+02 
0.962E-02 0.260E+02 
0.917E-02 0.248E+02 
0.877E-02 0.237E+02 
0.840E-02 0.227E+02 
0.806E-02 0.218E+02 
0.775E-02 0.210E+02 
0.746E-02 0.202E+02 
0.719E-02 0.195E+02 
0.694E-02 0.188E+02 
0.671E-02 0.181E+02 
0.649E-02 0.176E+02 
0.629E-02 0.170E+02 
0.610E-02 0.165E+02 
0.592E-02 0.160E+02 
0.575E-02 0.155E+02 
0.559E-02 O.151E+02 
0.543E-02 0.147E+02 
0.529E-02 0.143E+02 
O.515E-02 0.139E+02 
0.503E-02 0.136E+02 
0.490E-02 O.133E+02 
O.478E-02 0.129E+02 
0.467E-02 0.126E+02 
0.457E-02 o .123E+02 
0.446E-02 0.121E+02 
O.437E-02 0.118E+02 
O.427E-02 0.116E+02 S\i~ *2-
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-2. PAGE 3 

Elapsed 
'1' ime 
(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' 
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 .SO 23 
2.8023 
2.S133 
2.8133 
2.8133 
2.8133 
2.8297 
2. SO 23 
2. SO 23 
2.8844 

lIt r2/t 

0.418E-02 0.113E+02 
0.410E-02 0.111E+02 
0.402E-02 0.109E+02 
0.394E-02 0.106E+02 
0.386E-02 o .104E+0.2 
0.379E-02 0.102E+02 
0.372E-02 0.101E+02 
0.365E-02 0.987E+Ol 
0.358E-02 0.969E+Ol 
0.352E-02 0.952E+Ol 
0.346E-02 0.936E+Ol 
0.340E-02 0.920E+Ol 
0.334E-02 0.904E+Ol 
0.329E-02 0.889E+Ol 
0.324E-02 0.875E+Ol 
0.318E-02 0.861E+Ol 
0.313E-02 0.848E+Ol 
0.309E-02 0.835E+01 
0.304E-02 0.822E+Ol 
0.299E-02 0.810E+Ol 
0.295E-02 0.798E+Ol 
0.291E-02 0.786E+Ol 
0.287E-02 0.775E+Ol 
0.282E-02 0.764E+Ol 
0.279E-02 0.753E+Ol 
0.275E-02 0.743E+Ol 
0.271E-02 0.733E+Ol 
0.267E-02 o .7 23E+01 
0.264E-02 0.713E+01 
0.260E-02 0.704E+Ol 
0.257E-02 0.695E+Ol 
0.254E-02 O.686E+01 
O.251E-02 O.678E+01 
0.24SE-02 O.669E+Ol 
0.244E-02 0.661E+Ol 
0.242E-02 O.653E+Ol 
o .239E-02 0.645E+Ol 
O.236E-02 0.638E+01 
O.233E-02 0.630E+01 
O.230E-02 O.623E+Ol 
O.228E-02 0.616E+Ol 
O.225E-02 O.609E+01 
O.223E-02 O.602E+Ol 
O.220E-02 0.596E+Ol 

S\T1S" ~2.. 
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test I, Well OW-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.CO 
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 I 

Corrected 
Drawdown 

Sl 

(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 
3.0319 
3.0319 
3.0482 
3.0482 
3.0591 
3.0591 
3.0755 
3.0755 

lIt r2/t 

0.218E-02 0.589E+Ol 
0.216E-02 0.583E+01 
0.213E-02 0.577E+Ol 
0.211E-02 0.570E+Ol 
0.209E-02 0.565E+Ol 
0.207E-02 0.559E+01 
0.204E-02 0.553E+Ol 
0.202E-02 0.547E+Ol 
0.200E-02 0.542E+Ol 
0.198E-02 0.537E+Ol 
O.196E-02 0.531E+Cl 
0.195E-02 0.526E+Ol 
0.193E-02 0.521E+Ol 
o .191E-02 0.516E+Ol 
0.189E-02 0.511E+Ol 
0.187E-02 0.506E+Ol 
0.186E-02 0.502E+01 
0.184E-02 0.497E+Ol 
0.182E-02 0.493E+Ol 
0.181E-02 0.488E+01 
0.179E-02 0.484E+01 
0.177E-02 0.479E+Ol 
0.176E-02 0.475E+Ol 
0.174E-02 0.471E+01 
0.173E-02 0.467E+01 
0.171E-02 0.463E+01 
0.170E-02 0.459E+01 
0.168E-02 0.455E+01 
0.167E-02 0.451E+Ol 
0.166E-02 0.448E+01 
O.164E-02 0.444E+Ol 
0.163E-02 0.440E+Ol 
0.162E-02 0.437E+Ol 
0.160E-02 0.433E+01 
0.159E-02 0.430E+Ol 
0.158E-02 0.426E+Ol 
0.156E-02 0.423E+Ol 
0.155E-02 0.420E+Ol 
0.154E-02 0.417E+01 
0.153E-02 0.413E+Ol 
0.152E-02 O.410E+Ol 
0.151E-02 O.407E+Ol 
O.149E-02 0.404E+Ol 
0.148E-02 O.401E+01 

SITli: .. 2-
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Unconfined Aquifer Reduceu Drawdown Data 
Union Station Location 2, Test 1, Well OW-2. PAGE 5 

Elapsea 
'1' ime 
(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 
869.00 
874.00 
879.00 
884.00 
889.00 
894.00 

Jacobs' 
Corrected 
Drawdown 

s' 
(feet) 

3.0755 
3.0755 
3.0864 
3.0864 
3.0864 
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 
3.2115 
3.2115 
3.2115 
3.2115 
3.2115 
3.2115 
3.2224 
3.2224 

lIt r2/t 

0.147E-02 0.398E+Ol 
0.146E-02 0.395E+01 
0.145E-02 0.392E+Ol 
0.144E-02 0.390E+Ol 
o .143E-02 0.387E+Ol 
0.142E-02 0.384E+Ol 
0.141E-02 0.381E+Ol 
0.140E-02 0.379E+01 
0.139E-02 0.376E+Ol 
0.138E-02 0.373E+Ol 
0.137E-02 0.371E+Ol 
0.136E-02 0.368E+01 
0.135E-02 0.366E+01 
0.134E-02 0.363E+Ol 
0.134E-02 0.361E+Ol 
0.133E-02 0.359E+Ol 
0.132E-02 0.356E+Ol 
0.131E-02 0.354E+01 
0.130E-02 0.352E+Ol 
0.129E-02 0.349E+01 
0.128E-02 0.347E+01 
0.128E-02 0.345E+Ol 
o .127E702 0.343E+Ol 
o .126E-02 0.341E+Ol 
0.125E-02 0.338E+Ol 
0.124E-02 0.336E+Ol 
0.124E-02 0.334E+Ol 
o .123E-02 0.332E+Ol 
0.122E-02 0.330E+Ol 
0.121E-02 0.328E+Ol 
o .121E-02 o .326E+Ol 
0.120E-02 0.324E+Ol 
0.119E-02 0.322E+Ol 
0.118E-02 0.320E+Ol 
0.118E-02 0.318E+Ol 
0.117E-02 0.317E+Ol 
0.116E-02 0.315E+01 
0.116E-02 0.313E+Ol 
0.115E-02 0.311E+Ol 
0.114E-02 0.309E+01 
0.114E-02 0.308E+Ol 
0.113E-02 0.306E+Ol 
o .112E-02 0.304E+01 
0.112E-02 0.302E+01 

~\~ ~2-
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-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 

lit 

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 
o .102E-02 
0.102E-02 
0.101E-02 
0.10IE-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 

0.301E+01 
0.299E+01 
0.297E+Ol 
0.296E+01 
0.294E+Ol 
0.293E+Ol 
0.291E+01 
0.290E+01 
0.288E+Ol 
0.286E+01 
0.285E+01 
0.283E+01 
0.282E+Ol 
0.280E+01 
0.279E+01 
0.278E+01 
0.276E+01 
0.275E+01 
0.273E+01 
0.272E+01 
0.270E+Ol 
0.265E+01 
0.260E+01 
0.255E+Ol· 
0.250E+Ol 
0.246E+01 
0.241E+01 
0.237E+01 
0.233E+Ol 
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+01 
0.199E+01 
0.196E+01 
0.193E+01 
0.190E+01 
0.188E+01 
0.185E+01 S(I"E:t=t 2-

SThG~ :i. 
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A-48 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well ow-2. PAGE 7 

Elapsed 
'l'irne 
(rnins. ) 

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 

s' 
(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 
3.6819 
3.6819 
3.6980 
3.6980 
3.6980 

lit r2/t 

0.675E-03 0.183E+Ol 
0.666E-03 0.180E+Ol 
0.657E-03 0.178E+Ol 
0.649E-03 0.175E+Ol 
0.641E-03 0.173E+Ol 
0.633E-03 0.171E+Ol 
0.625E-03 0.169E+Ol 
0.617E-03 0.167E+Ol 
0.609E-03 0.165E+Ol 
0.602E-03 0.163E+Ol 
0.595E-03 0.161E+Ol 
0.588E-03 0.159E+Ol 
0.581E-03 0.157E+Ol 
0.574E-03 0.155E+Ol 
0.568E-03 0.154E+Ol 
0.561E-03 0.152E+01 
0.555E-03 0.150E+Ol 
0.549E-03 0.148E+Ol 
0.543E-03 0.147E+01 
0.537E-03 0.145E+Ol 
0.532E-03 0.144E+Ol 
0.526E-03 0.142E+01 
0.521E-03 0.141E+01 
0~515E-03 0.139E+01 
0.510E-03 O.138E+01 
0.505E-03 0.136E+01 
O.500E-03 0.135E+01 
0.495E-03 0.134E+Ol 
0.490E-03 0.132E+Ol 
0.485E-03 0.131E+Ol 
0.481E-03 0.130E+01 
0.476E-03 0.129E+Ol 
0.471E-03 o .127E+01 
0.467E-03 O.126E+01 
0.463E-03 .0.125E+01 
0.459E-03 0.124E+01 
0.454E-03 o .123E+01 
0.450E-03 0.122E+01 
0.446E-03 0.121E+C1 
0.442E-03 0.120E+C1 
0.438E-03 0.119E+01 
0.435E-03 Q.118E+C1 
0.431E-03 0.117E+Ol 
0.427E-03 O.116E+01 

'SITe: *2-
Sjp..~ 1.. 
Cl0-2 Dt\.1A 
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A -C1O, 
" 

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 

s' 
(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 

lit r2/t 

0.424E-03 0.115E+Ol 
0.420E-03 0.114E+Ol 
0.416E-03 0.113E+Ol 
0.413E-03 0.112E+Ol 
0.410E-03 0.111E+Ol 
0.406E-03 0.110E+Ol 
0.403E-03 0.109E+Ol 
0.400E-03 0.108E+Ol 
0.397E-03 0.107E+Ol 
0.394E-03 0.106E+Ol 
0.390E-03 0.106E+01 
0.387E-03 0.105E+01 
0.384E-03 0.104E+Ol 
0.382E-03 0.103E+Ol 
0.379E-03 0.102E+Ol 
0.376E-03 0.102E+Ol 
0.373E-03 0.101E+Ol 
0.370E-03 0.100E+01 
0.368E-03 0.994E+00 
0.365E-03 0.987E+00 
0.362E-03 0.979E+00 
0.360E-03 0.972E+00 
0.357E-03 0.965E+00 
0.354E-03 0.959E+00 
0.352E-03 0.952E+00 
0.350E-03 0.945E+00 

~m::~2.. 
5TA~ ::1. 
C)U.) - 2. ])A.l'r\-
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A-\OO 

Unconfined Aquifer Reduced Drawdown Data 
Well: OW-3 

Distance (r): 99.1 feet 
Discharge Rate: 295 GPM 

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 

S' 
(feet) 

0.0173 
0.0000 
0.0289 
0.0693 
0.1269 
0.1730 
0.2018 
0.2305 
0.2708 
0.2995 
0.3282 
0.3454 
0.3569 
0.3741 
0.4429 
0.4887 
0.5001 
0.5287 
0.5459 
0.5573 
0.5744 
0.5744 
0.6315 
0.7285 
0.7455 
0.7455 
0.7569 
0.7740 
0.7740 
0.7854 
0.8422 
0.8707 
0.9161 
0.9274 
0.9444 
1.0011 
1.0294 
1.0124 
1.0294 
1.0408 
1.0408 
1.0577 
1.0691 
1.0691 

lit 

0.600E+05 
0.200E+02 
0.100E+02 
0.667E+Ol 
0.500E+Ol 
0.400E+01 
0.333E+Ol 
0.286E+Ol 
0.250E+01 
0.200E+Ol 
0.167E+Ol 
0.143E+Ol 
0.125E+Ol 
O.lllE+Ol 
0.100E+Ol 
o .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 
O.lllE+OO 
0.100E+00 
0.909E-Ol 
0.833E-Ol 
0.769E-Ol 
0.714E-01 
0.667E-01 
0.625E-Ol 
0.588E-01 
0.556E-Ol 
0.526E-Ol 
0.500E-Ol 
0.476E-Ol 
0.455E-Ol 
0.435E-Ol 
0.417E-Ol 
0.400E-01 
0.385E-01 

Thickness (b): 52.52 feet 

r2/t 

0.589E+09 
0.196E+06 
0.982E+05 
0.655E+05 
0.491E+05 
0.393E+05 
0.327E+05 
0.281E+05 
0.246E+05 
0.196E+05 
0.164E+05 
0.140E+05 
o .123E+05 
0.109E+05 
0.982E+04 
0.655E+04 
0.491E+04 
0.393E+04 
0.3 27E+0 4 
0.281E+04 
0.246E+04 
0.218E+04 
0.196E+04 
0.164E+04 
0.140E+04 
0.123E+04 
0.109E+04 
0.982E+03 
0.893E+03 
0.818E+03 
0.755E+03 
0.701E+03 
0.655E+03 
0.614E+03 
0.578E+03 
0.546E+03 
0.517E+03 
0.491E+03 
0.468E+03 
0.446E+03 
0.427E+03 
0.409E+03 
0.393£+03 
0.378£+03 S\TE."*" 2.. 
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A -\0\ 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well QW-j. 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 
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 

s' 
(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 

lIt r2/t 

0.370E-Ol 0.364E+03 
0.357E-Ol 0.351E+03 
0.345E-Ol 0.339E+03 
0.294E-Ol 0.289E+03 
0.256£-01 0.252E+03 
0.227E-Ol 0.223E+03 
0.204E-Ol 0.200E+03 
0.185E-Ol 0.182E+03 
0.169E-Ol 0.166E+03 
0.156E-Ol 0.153E+03 
0.145E-Ol 0.142E+03 
0.135E-Ol 0.133E+03 
0.127E-Ol 0.124E+03 
0.119E-Ol 0.117E+03 
0.112E-01 0.110E+03 
0.106E-Ol 0.104E+03 
O.lOlE-Ol 0.992E+02 
o .962E-02 0.944E+02 
0.917E-:-02 0.901E+02 
0.877E-02 0.861E+02 
0.840E-02 0.825E+02 
0.806E-02 0.792E+02 
0.775E-02 0.761E+02 
0.746E-02 0.733E+02 
0.719E-02 0.707E+02 
0.694E-02 0.682E+02 
0.671E-02 0.659E+02 
0.649E-02 0.638E+02 
0.629E-02 0.618E+02 
0.610E-02 0.599E+02 
0.592E-02 0.581E+02 
0.575E-02 0.564E+02 
0.559E-02 0.549E+02 
0.543E-02 0.534E+02 
0.529E-02 0.520E+02 
0.515E-02 0.506E+02 
0.503E-02 0.494E+02 
0.490E-02 0.481E+02 
o .47 8E-0 2 0.470E+02 
0.467E-02 0.459E+02 
0.457E-02 0.448E+02 
0.446E-02 0.438E+02 
0.437E-02 0.429E+02 
0.427E-02 0.420E+02 

s,~ '* 2-
SiAbe: i 
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A-\aL 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-3. 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 
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 

s I 

(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 
1.9828 
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 

lIt r2/t 

0.418E-02 0.411E+02 
0.410E-02 0.402E+02 
0.402E-02 0.394E+02 
0.394E-02 0.387E+02 
0.386E-02 0.379E+02 
0.379E-02 0.372E+02 
0.372E-02 0.365E+02 
0.365E-02 0.358E+02 
0.358E-02 0.352E+02 
0.352E-02 0.346E+02 
0.346E-02 0~340E+02 

0.340E-02 0.334E+02 
0.334E-02 o .328E+02 
0.329E-02 o .323E+02 
0.324E-02 0.318E+02 
0.318E-02 0.313E+02 
0.313E-02 0.308E+02 
0.309E-02 0.303E+02 
0.304E-02 0.299E+02 
0.299E-02 0.294E+02 
0.295E-02 0.290E+02 
0.291E-02 0.285E+02 
0.287E-02 0.281E+02 
0.282E-02 0.277E+02 
0.279E-02 0.274E+02 
0.275E-02 0.270E+02 
0.271E-02 0.266E+02 
0.267E-02 0.263E+02 
0.264E-02 0.259E+02 
o .26 OE-02 0.256E+02 
0.257E-02 0.252E+02 
0.254E-02 0.249E+02 
0.251E-02 0.246E+02 
0.248E-02 0.243E+02 
0.244E-02 0.240E+02 
0.242E-02 0.237E+02 
0.239E-02 0.234E+02 
0.236E-02 0.232E+02 
0.233E-02 0.229E+02 
0.230E-02 0.226E+02 
0.228E-02 0.224E+02 
0.225E-02 0.221E+02 
0.223E-02 0.219E+02 
0.220E-02 0.216E+02 t; liE" *" z... 
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A-lD3 

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 
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 

s' 
(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 
2.2597 
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 

lIt 

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 
0.154£-02 
0.153E-02 
0.152E-02 
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+02 
0.150E+02 
0.149E+02 
0.148E+02 
0.147E+02 
0.146E+02 Sri'S #2-
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A -lol{ 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-3. PAGE 5 

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 
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 
869.00 
874.00 
879.00 
884.00 
889.00 
894.00 

Jacobs' 
Corrected 
Drawdown 

s' 
(feet) 

2.3424 
2.3535 
2.3535 
2.3700 
2.3700 
2.3700 
2.3810 
2.3810 
2.3975 
2.3975 
2.3975 
2.3975 
2.3975 
2.4085 
2.4085 
2.4251 
2.4251 
2.4361 
2.4361 
2.4361 
2.4361 
2.4526 
2.4526 
2.4526 
2.4526 
2.4636 
2.4636 
2.4801 
2.4636 
2.4801 
2.4910 
2.4910 
2.4910 
2.4910 
2.5075 
2.5075 
2.5075 
2.5185 
2.5185 
2.5185 
2.5185 
2.5185 
2.5350 
2.5350 

lIt r2/t 

o .147E-02 0.145E+02 
0.146E-02 0.144E+02 
0.145E-02 0.143E+02 
0.144E-02 0.142E+02 
0.143E-02 0.140E+02 
0.142E-02 0.140E+02 
0.141E-02 0.139E+02 
0.140E-02 0.138E+02 
0.139E-02 0.137E+02 
0.138E-02 0.136E+02 
0.137E-02 0.135E+02 
0.136E-02 0.134E+C2 
0.135E-02 0.133E+02 
0.134E-02 0.132E+02 
0.134E-02 0.131E+02 
0.133E-02 0.130E+02 
0.132E-02 o .129E+02 
0.131E-02 0.129E+02 
0.130E-02 0.128E+02 
o .129E-02 0.127E+02 
0.128E-02 0.126E+02 
o .128E-02 0.125E+02 
o .127E":'02 0.124E+02 
o .126E-02 0.124E+02 
o .125E-02 0.123E+02 
o .124E-02 o .122E+02 
0.124E-02 0.121E+02 
o .123E-02 o .121E+02 
o .122E-02 0.120E+02 
0.121E-02 0.119E+02 
0.121E-02 0.118E+02 
0.120E-02 0.118E+02 
0.119E-02 0.117E+02 
0.118E-02 0.116E+02 
0.118E-02 0.116E+02 
0.117E-02 0.115E+02 
0.116E-02 0.114E+02 
0.116E-02 0.114E+C2 
0.115E-02 0.113E+02 
0.114E-02 0.112E+C2 
0.114E-02 0.112E+C2 
0.113E-02 0.111E+02 
0.112E-02 0.110E+C2 
0.112E-02 0.110E+C2 SliT:: :¢2 

~i 
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A - I Dc.; 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-3. 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) 

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 
2.5899 
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 

lit 

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 

0.109E+02 
0.109E+02 
0.108E+02 
0.107E+02 
0.107E+02 
0.106E+02 
0.106E+02 
0.105E+02 
0.105E+02 
0.104E+02 
0.103E+02 
0.103E+02 
0.102E+02 
0.102E+02 
0.101E+02 
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+01 
0.908E+Ol 
0.892E+Ol 
0.876E+Ol 
0.861E+01 
0.846E+01 
0.832E+01 
0.818E+Ol 
0.804E+01 
0.791E+01 
0.779E+Ol 
0.767E+Ol 
0.755E+01 
0.743E+01 
0.732E+Ol 
0.722E+01 
0.711E+Ol 
0.701E+Ol 
0.691E+Ol 
0.682E+Ol 
0.672E+-Ol 

StTe. ¢ Z 
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o..D -"3 DA-1'A-

(p of B 



.............. 

A - lO(P 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-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 

s' 
(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 
2.9014 
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 

·l/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.S95E-03 
0.S88E-03 
0.S81E-03 
0.S74E-03 
0.568E-03 
0.S61E-03 
0.S55E-03 
0.549E-03 
0.543E-03 
0.537E-03 
0.S32E-03 
0.526E-03 
0.521E-03 
0.S15E-03 
0.S10E-03 
0.50SE-03 
0.500E-03 
0.495E-03 
0.490E-03 
O.48SE-03 
O.481E-03 
O.476E-03 
0.471E-03 

. O.467E-03 
0.463E-03 
O.459E-03 
O.454E-03 
O.450E-03 
O.446E-03 
0.442E-03 
O.438E-03 
0.435E-03 
0.431E-03 
O.427E-03 

r2/t 

0.663E+Ol 
0.6S4E+Ol 
O.646E+01 
O.637E+01 
O.629E+Ol 
O.621E+01 
O.613E+Ol 
O.606E+01 
O.598E+Ol 
O.S91E+Ol 
O.S84E+01 
0.577E+01 
0.S71E+Ol 
0.564E+01 
0.5S8E+01 
0.SSlE+01 
0.S4SE+01 
O.S39E+01 
O.S33E+01 
0.S28E+01 
O.S22E+01 
O.S17E+01 
0.SllE+01 
0.S06E+01 
O.SOlE+01 
0.496E+01 
0.491E+01 
0.486E+01 
0.481E+01 
0.477E+01 
0.472E+01 
0.467E+01 
0.463E+01 
O.459E+01 
O.4S4E+C1 
O.450E+01 
0.446E+Ol 
O.442E+01 
0.438E+01 
O.434E+Ol 
O.431E+Ol 
O.427E+Ol 
o .423E+Ol 
O.420E+Ol SIte $:2.. 
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A-lOt 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 1, Well OW-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 
3.0809 
3.0809 
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 

lit r2/t 

0.424E-03 0.416E+01 
0.420E-03 o .412E+Ol 
0.416E-03 0.409E+Ol 
0.413E-03 0.406E+Ol 
0.410E-03 0.402E+01 
0.406E-03 0.399E+Ol 
0.403E-03 0.396E+Ol 
0.400E-03 0.393E+Ol 
0.397E-03 0.390E+Ol 
0.394E-03 0.386E+Ol 
0.390E-03 0.383E+01 
0.387E-03 0.381E+01 
0.384E-03 0.378E+01 
0.382E-03 O.375E+01 
0.379E-03 o .372E+01 
0.376E-03 0.369E+Ol 
0.373E-03 O.366E+Ol 
O.370E-03 0.364E+01 
0.368E-03 0.361E+Ol 
0.365E-03 0.358E+01 
o .362E-03 0.356E+Ol 
0.360E-03 0.353E+Ol 
0.357E-03 0.351E+Ol 
0.354E-03 0.348E+Ol 
0.352E-03 O.346E+Ol 
0.350E-03 0.343E+Ol 

SIN ~z. 
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CONSTANT RATE PUMP TEST DP~WDOWN DATA 
Union Station Aquifer Test Location 2, Test 2 

.', Discharge Rate = 572 GPN 

Elapsed Pumping Observe Observe Observe 
Time Well Well Well Well 
(min. ) PW-2 OW-l OW-2 OW-3 

Drawdown Drawdown Drawdo\Yn Drawdown 
(feet) (feet) (feet) (feet) 
Logger Logger Logger Logger 
Channel 1 Channel 2 Channel 3 Channel 4 

0.00 1 4.12 2 0.13 3 0.10 4 0.05 
0.05 1 1.99 2 0.12 3 0.06 4 0.03 
0.10 1 3.81 2 0.54 3 0.06 4 0.06 
0.15 1 4.93 2 0.92 3 0.23 4 0.12 
0.20 1 5.74 2 1.21 3 0.38 4 0.19 
0.25 1 6.38 2 1.43 3 0.50 4 0.26 
0.30 1 6.84 2 1.62 3 0.64 4 0.35 
0.35 1 7.24 2 1.76 3 0.73 4 0.42 
0.40 1 7.62 2 1.89 3 0.82 4 0.49 
0.50 1 8.28 2 2.13 3 0.99 4 0.62 
0.60 1 8.75 2 2.31 3 1.13 4 0.72 
0.70 1 9.07 2 2.44 3 1.24 4 0.83 
0.80 1 9.32 2 2.54 3 1.33 4 0.90 
0.90 1 9.53 2 2.65 3 1.40 4 0.95 

,'." . 1.00 1 9.76 2 2.71 3 1.46 4 1.01 
1.50 1 10.46 2 3.00 3 1.70 4 1.26 
2.00 1 10.82 2 3.17 3 1.85 4 1.42 
2.50 1 11.03 2 3.26 3 1.96 4 1.55 
3.00 1 11.21 2 3.34 3 2.03 4 1.65 
3.50 1 11.34 2 3.40 3 2.11 4 1.73 
4.00 1 11.46 2 3.44 3 2.15 4 1.81 
4.50 1 11.55 2 3.48 3 2.19 4 1.87 
5.00 1 11.61 2 3.51 3 2.21 4 1.82 
6.00 1 11.81 2 3.64 3 2.32 4 1.94 
7.00 1 11.86 2 3.67 3 2.38 4 2.07 
8.00 1 11.98 2 3.73 3 2.43 4 2.05 
9.00 1 12.01 2 3.77 3 2.47 4 2.11 

10.00 1 12.04 2 3.80 3 2.50 4 2.15 
11.00 1 12.13 2 3.83 3 2.52 4 2.18 
12.00 1 12.15 2 3.81 3 2.52 4 2.27 
13.00 1 12.19 2 3.83 3 2.54 4 2.25 
14.00 1 12.19 2 3.83 3 2.54 4 2.27 
15.00 1 12.21 2 3.84 3 2.54 4 2.27 
16.00 1 12.27 2 3.86 3 2.57 4 2.28 
17.00 1 12.27 2 3.87 3 2.57 4 2.21 
18.00 1 12.36 2 3.93 3 2.63 4 2.25 
19.00 1 12.38 2 3.95 3 2.66 4 2.27 
20.00 1 12.38 2 3.97 3 2.67 4 2.30 
21.00 1 12.38 2 3.99 3 2.70 4 2.31 
22.00 1 12.48 2 4.01 3 2.70 4 2.33 
23.00 1 12.42 2 3.99 3 2.70 4 2.41 
24.00 1 12.42 2 4.01 3 2.71 4 2.34 5rre~2.. 

'5mbe 2-
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A -lO~ 

CONSTANT RATE PUMP TEST DP~WDOWN DATA 
Union Station Location 2, Test 2 

Elapsed Purr.ping Observe Obse rve 
Time Well Well Well 
(min. ) PW-2 OW-I OW-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

25.00 1 12.48 2 4.03 3 2.74 
26.00 1 12.48 2 4.04 3 2.76 
27.00 1 12.53 2 4.06 3 2.77 
28.00 1 12.53 2 4.07 3 2.78 
29.00 1 12.53 2 4.07 3 2.80 
30.00 1 12.48 2 4.03 3 2.74 
35.00 1 12.59 2 4.12 3 2.83 
40.00 1 12.77 2 4.19 3 2.90 
45".00 1 12.88 2 4.22 3 2.93 
50.00 1 12.94 2 4.27 3 2.99 
55.00 1 13.02 2 4.27 3 3.02 
60.00 1 13.00 2 4.25 3 2.99 
65.00 1 13.14 2 4.33 3 3.07 
70.00 1 13.19 2 4.38 3 3.10 
75.00 1 13.23 2 4.39 3 3.12 
80.00 1 13.29 2 4.41 3 3.13 
85.00 1 13.29 2 4.42 3 3.15 
90.00 1 13.40 2 4.45 3 3.18 

110.00 1 13.54 2 4.51 3 3.23 
130.00 1 13.60 2 4.55 3 3.28 
150.00 1 13.77 2 4.62 3 3.33 
170.00 1 13.86 2 4.67 3 3.38 
190.00 1 13.92 2 4.70 3 3.41 
210.00 1 13.92 2 4.71 3 3.42 
230.00 1 14.06 2 4.77 3 3.47 
250.00 1 14.09 2 4.79 3 3.49 
270.00 1 14.21 2 4.87 3 3.56 
290.00 1 14.33 2 4.91 3 3.61 
310.00 1 14.38 2 4.96 3 3.62 
330.00 1 14.33 2 4.96 3 3.64 
350.00 1 14.41 2 4.98 3 3.67 
370.00 1 14.41 2 5.00 3 3.68 
390.00 1 14.46 2 5.03 3 3.71 
410.00 1 14.52 2 5.05 3 3.74 
430.00 1 14.56 2 5.07 3 3.75 
450.00 1 14.61 2 5.10 3 3.77 
470.00 1 14.64 2 5.13 3 3.79 
490.00 1 14.64 2 5.14 3 3.81 
510.00 1 14.67 2 5.16 3 3.82 
530.00 1 14.73 2 5.17 3 3.84 
550.00 1 14.73 2 5.19 3 3.87 
570.00 1 14.75 2 5.20 3 3.88 

PAGE 2 

Observe 
Well 
OW-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 2.36 
4 2.37 
4 2.39 
4 2.39 
4 2.40 
4 2.37 
4 2.43 
4 2.47 
4 2.50 
4 2.54 
4 2.54 
4 2.50 
4 2.57 
4 2.60 
4 2.62 
4 2.63 
4 2.65 
4 2.66 
4 2.70 
4 2.73 
4 2.79 
4 2.82 
4 2.85 
4 2.86 
4 2.89 
4 2.91 
4 2.96 
4 3.00 
4 3.02 
4 3.02 
4 3.03 
4 3.05 
4 3.08 
4 3.09 
4 3.11 
4 3.12 
4 3.14 
4 3.15 
4 3.17 
4 3.18 
4 3.19 
4 3.21 

S\~ 4t2. 
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CONSTANT RATE PUHP TEST DRAWDOWN DATA 
Union Station Location 2, Test 2 

F1apseCi PumpjnCJ Observe Observe 
Time ~vell Well Well 
(min. ) Pvl-2 OW-l OW-2 

Drawdown Drawdown Drawdown 
(feet) (feet) (feet) 
Logger Logger Logger 
Channel 1 Channel 2 Channel 3 

590.00 1 14.81 2 5.22 3 3.88 
610.00 1 14.81 2 5.23 3 3.90 
630.00 1 14.81 2 5.24 3 3.93 
650.00 1 14.81 2 5.26 3 3.94 
670.00 1 14.84 2 5.27 3 3.94 
690.00 1 14.93 2 5.29 3 3.97 
710.00 1 14.87 2 5.23 3 3.91 
730.00 1 14.93 2 5.30 3 3.99 
750.00 1 14.93 2 5.30 3 3.99 
770.00 1 14.90 2 5.31 3 3.99 
790.00 1 14.87 2 5.30 3 3.97 
810.00 1 14.81 2 5.30 3 3.97 
830.00 1 14.90 2 5.31 3 3.99 
850.00 1 14.87 2 5.31 3 3.99 
870.00 1 14.84 2 5.33 3 3.99 
890.00 1 14.84 2 5.31 3 3.99 
910.00 1 14.87 2 5.33 3 3.99 
930.00 1 14.87 2 5.33 3 3.99 
950.00 1 14.84 2 5.33 3 3.99 
970.00 1 14.87 2 5.34 3 4.00 
990.00 1 14.81 2 5.34 3 4.00 

1010.00 1 14.87 2 5.34 3 4.00 
1030.00 1 14.84 2 5.34 3 4.00 
1050.00 1 14.75 2 5.27 3 3.94 
1070.00 1 14.87 2 5.34 3 4.00 
1090.00 1 14.81 2 5.36 3 4.01 
1110.00 1 14.81 2 5.36 3 4.03 
1130.00 1 14.84 2 5.'!36 3 4.03 
1150.00 1 14.87 2 5.37 3 4.04 
1170.00 1 14.84 2 5.37 3 4.05 
1190.00 1 14.87 2 5.40 3 4.07 
1210.00 1 14.84 2 5.40 3 4.07 
1230.00 1 14.90 2 5.42 3 4 •. 08 
1250.00 1 14.90 2 5.43 3 4.11 

PAGE 3 

ObservE: 
Well 
OW-3 
Drawdown 
(feet) 
Logger 
Channel 4 

4 3.21 
4 3.22 
4 3.23 
4 3.25 
4 3.25 
4 3.28 
4 3.22 
4 3.28 
4 3.28 
4 3.28 
4 3.26 
4 3.26 
4 3.28 
4 3.28 
4 3.28 
4 3.28 
4 3.26 
4 3.26 
4 3.28 
4 3.28 
4 3.28 
4 3.28 
4 3.28 
4 3.2~ 
4 3.28 
4 3.28 
4 3.29 
4 3.29 
4 3.31 
4 3.31 
4 3.34 
4 3.34 
4 3.35 
4 3.37 
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CONSTANT RATE PUlJiP TEST DRA~'JDOWN DATA 
Union Station Location 2, Test 2 PAGE 4 

"Constant Rate" Drawdown Test Of Well PW-2 

Pumping was at a rate of 572 GPM. 
Observation Well Ow-l @ 25.0 ft. from PW 
Observation Well Ow-2 @ 52.0 ft. from PW 
Observation well OW-3 @ 99.1 ft. from PW 
Pump was turned on at 17:56 aRS. on 06/08/86. 
Pump was turned off at 15:29 BRS. on 06/09/86. 

Depth to Static Water: 
Well PW-2 was 24.91 ft. @ 06:15 aRS. on 06/06/86 
Well OW-l was 25.04 ft. @ 06:25 aRS. on 06/06/86 
Well OW-2 was 25.28 ft. @ 06:33 aRS. on 06/06/86 
Well OW-3 was 25.98 ft. @ 06:44 HRS. on 06/06/86 

Depth of Well: 
Well PW-2 is 85 ft. 
Well OW-l is 89 ft. 
Well OW-2 is 81 ft. 
Well OW-3 is 78.5 ft. 

Saturated Thickness of 
Well pw-2 is 59.09 ft. 
Well OW-l is 63.96 ft. 
Well OW-2 is 55.72 ft. 
Well OW-3 is 52.52 ft. 

Aquifer in ~vell : 
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A -11'1-

Unconfined Aquifer Reduced Drawdown Data 
Well: P~l-2 

Distance (r): 0.9 feet Thickness (b): 59.09 feet 
Discharge Rate: 572 GPM 

Elapsed 
Time 
(rnins.) 

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 

s' 
(feet) 

3.9803 
1.9536 
3.6893 
4. 7 27 0 
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 
10.9493 
10.9951 
10.9951 
11.0682 
11.0865 
11.0865 
11.0865 
11.1595 
11.1139 
11.1139 
11.1595 
11.1595 

lit 

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+Ol 
0.143E+Ol 
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+00 
0.909E-01 
0.833E-01 
0.769E-01 
0.714E-01 
0.667E-Ol 
0.625E-01 
0.588E-Ol 
0.556E-Ol 
0.526E-01 
0.500E-01 
0.476E-01 
0.455E-01 
0.435E-01 
0.417E-01 
0.400E-01 
0.385E-01 

r2/t 

0.216E+05 
0.720E+Ol 
0.360E+01 
0.240E+01 
0.180E+01 
0.144E+01 
0.120E+Ol 
0.103E+01 
0.900E+00 
0.720E+00 
0.600E+00 
0.514E+00 
0.450E+00 
0.400E+00 
0.360E+00 
0.240E+00 
0.180E+00 
0.144E+00 
o .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-Ol 
0.360E-01 
0.327E-01 
0.300E-01 
0.277E-01 
0.257E-01 
0.240E-01 
0.225E-Ol 
0.212E-01 
0.200E-01 
0.189E-01 
0.180E-Ol 
0.171E-01 
0.164E-Ol 
0.157E-01 
0.150E-01 
0.144E-Ol 
0.138E-01 
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A-113 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 2, Well PW-2. PAGE 2 

Elapsed 
Time 
(nlins. ) 

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 

s' 
(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 
11.7919 
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 

lit 

0.370E-Ol 
0.357E-Ol 
0.345E-Ol 
0.333E-Ol 
0.286E-Ol 
0.250E-01 
0.222E-01 
0.200E-Ol 
0.182E-Ol 
0.167E-Ol 
0.154E-Ol 
0.143E-01 
0.133E-Ol 
0.125E-Ol 
0.118E-Ol 
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-Ol 
0.129E-Ol 
0.124E-Ol 
0.120E-Ol 
0.103E-Ol 
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 
o .327E-02 
0.277E-02 
0.240E-02 
o .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-03 
0.766E-03 
0.735E-03 
0.706E-03 
0.679E-03 
0.655E-03 
0.632E-03 
0.610E-03 
0.590E-03 
0.571E-03 
0.554E-03 
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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 
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 
1210.00 
1230.00 
1250.00 

Jacobs' 
Corrected 
Orawdown 

s' 
(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 

lit r2/t 

0.149E-02 0.537E-03 
0.145E-02 0.522E-03 
0.141E-02 0.507E-03 
0.137E-02 0.493E-03 
0.133E-02 0.480E-03 
0.130E-02 0.468E-03 
o .127E-02 0.456E-03 
0.123E-02 0.444E-03 
0.120E-02 0.434E-03 
0.118E-02 0.424E-03 
0.115E-02 0.414E-03 
0.112E-02 0.404E-03 
0.110E-02 0.396E-03 
0.108E-02 0.387E-03 
0.105E-02 0.379E-03 
0.103E-02 0.371E-03 
0.101E-02 0.364E-03 
0.990E-03 0.356E-03 
0.971E-03 0.350E-03 
0.952E-03 0.343E-03 
0.935E-03 0.336E-03 
0.917E-03 0.330E-03 
0.901E-03 O.324E-03 
0.885E-03 0.319E-03 
0.870E-03 0.313E-03 
0.855E-03 0.308E-03 
0.840E-03 0.303E-03 
0.826E-03 0.298E-03 
0.813E-03 0.293E-03 
0.800E-03 0.288E-03 
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A-itS" 

Unconfined Aquifer Reduced Drawdown Data 
Well: OW-1 

.-.-~ 
Distance (r): 25.0 feet Thickness (b) : 63.96 feet 
Discharge Rate: 572 GPt-! 

Elapsed Jacobs' 
Time Corrected lit r2/t 
(rnins. ) Drawdown 

s I 

(feet) 

0.00 0.1270 0.600E+05 0.375E+08 
0.05 0.1154 0.200E+02 0.125E+05 
0.10 0.5349 0.100E+02 0.625E+04 
0.15 0.9175 0.667E+Ol 0.417E+04 
0.20 1.2015 0.500E+Ol 0.312E+04 
0.25 1.4165 0.400E+01 0.250E+04 
0.30 1.5969 0.333E+Ol 0.208E+04 
0.35 1.7375 0.286E+Ol 0.179E+04 
0.40 1.8665 0.250E+Ol 0.156E+04 
0.50 2.0903 0.200E+Ol 0.125E+04 
0.60 2.2688 0.167E+Ol 0.104E+04 
0.70 2.3967 0.143E+Ol 0.893E+03 
0.80 2.4911 0.125E+Ol 0.781E+03 
0.90 2.5908 0.111E+Ol 0.694E+03 
1.00 2.6572 0.100E+Ol 0.625E+03 
1.50 2.9331 0.667E+00 0.417E+03 
2.00 3.0871 0.500E+00 0.312E+03 

" 2.50 3.1803 0.400E+00 0.250E+03 
3.00 3.2515 0.333E+00 0.208E+03 
3.50 3.3063 0.286E+00· 0.179E+03 
4.00 3.3445 0.250E+00 0.156E+03 
4.50 3.3882 0.222E+00 0.139E+03 
5.00 3.4155 0.200E+00 0.125E+03 
6.00 3.5355 0.167E+00 0.104E+03 
7.00 3.5627 0.143E+00 0.893E+02 
8.00 3.6172 0.125E+00 0.781E+02 
9.00 3.6607 O.lllE+OO 0.694E+02 

10.00 3.6878 0.100E+00 0.625E+02 
11.00 3.7150 0.909E-Ol 0.568E+02 
12.00 3.6987 0.833E-Ol 0.521E+02 
13.00 3.7150 0.769E-Ol 0.481E+02 
14.00 3.7150 0.714E-Ol 0.446E+02 
15.00 3.7259 0.667E-Ol 0.417E+02 
16.00 3.7421 O.625E-Ol 0.391E+02 
17.00 3.7530 0.588E-Ol 0.368E+02 
18.00 3.8072 0.556E-Ol O.347E+02 
19.00 3.8235 0.526E-Ol 0.329E+02 
20.00 3.8506 0.500E-Ol 0.313E+02 
21.00 3.8614 0.476E-Ol 0.298E+02 
22.00 3.8885 0.455E-Ol O.284E+02 
23.00 3.8614 0.435E-01 0.27 2E+0 2 
24.00 3.8885 0.417E-01 0.260E+02 
25.00 3.9047 0.400E-01 0.250E+02 
26.00 3.9156 0.385£-01 0.240E+02 SItt az 
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 2, Well OW-I. PAGE 2 

Elapsed 
Time 
(ruins. ) 

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 
Drawdo\-ln 

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 
4.8971 
4.9236 
4.9343 
4.9502 
4.9608 
4.9767 
4.9874 
5.0033 
5.0139 
5.0298 
5.0404 

lIt r2/t 

0.370E-Ol 0.231E+02 
o .357E-Ol 0.223E+02 
0.345E-Ol 0.216E+02 
0.333E-Ol 0.208E+02 
0.286E-Ol 0.179E+02 
0.250E-Ol O.156E+02 
0.222E-Ol 0.139E+02 
0.200E-Ol 0.125E+02 
0.182E-Ol 0.114E+02 
0.167E-01 o .104E+02 
0.154E-Ol 0.962E+Ol 
0.143E-Ol 0.893E+01 
0.133E-Ol 0.833E+Ol 
0.125E-01 0.781E+Ol 
0.118E-Ol 0.735E+01 
0.111E-01 0.694E+01 
0.90 9E-0 2 0.568E+01 
0.769E-02 0.481E+01 
0.667E-02 0.417E+Ol 
0.588E-02 0.368E+01 
0.526E-02 0.329E+01 
0.476E-02 0.298E+01 
0.435E-02 o .27 2E+01 
0.400E-02 0.250E+Ol 
0.370E-02 0.231E+01 
0.345E-02 0.216E+Ol 
o .323E-02 0.202E+01 
0.303E-02 0.189E+Ol 
0.286E-02 0.179E+Ol 
0.270E-02 0.169E+01 
0.256E-02 0.160E+Ol 
0.244E-02 0.152E+01 
O.233E-02 0.145E+Ol 
0.222E-02 0.139E+01 
0.213E-02 0.133E+Ol 
0.204E-02 0.128E+Ol 
0.196E-02 0.123E+01 
0.189E-02 0.118E+Ol 
O.182E-02 0.114E+01 
0.175E-02 0.110E+Ol 
0.169E-02 0.106E+Ol 
0.164E-02 0.102E+Ol 
0.159E,-02 0.992E+OO 
0.154E-02 0.962E+OO 

/ 
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A-Ill 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 2, Well OW-I. 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 
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 
1210.00 
1230.00 
1250.00 

Jacobs' 
Corrected 
Drawdown 

s' 
(feet) 

5.0563 
5.0669 
5.0139 
5.0828 
5.0828 
5.0934 
5.0828 
5.0828 
5.0934 
5.0934 
5.1093 
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 

lit r2/t 

0.149E-02 0.933E+00 
0.145E-02 0.906E+00 
0.141E-02 0.880E+00 
0.137E-02 0.856E+00 
0.133E-02 0.833E+00 
0.130E-02 o .8l2E+00 
o .127E-02 0.791E+00 
o .123E-02 0.772E+OO 
0.120E-02 0.753E+00 
0.118E-02 0.735E+OO 
0.115E-02 0.7l8E+00 
0.112E-02 0.702E+00 
0.110E-02 0.687E+00 
0.108E-02 0.672E+OO 
0.105E-02 0.658E+00 
0.103E-02 0.644E+00 
0.101E-02 0.631E+00 
0.990E-03 0.619E+00 
0.971E-03 0.607E+OO 
0.952E-03 0.595E+00 
0.935E-03 0.584E+00 
0.917E-03 0.573E+OO 
0.901E-03 0.563E+00 
0.885E-03 0.553E+00 
0.870E-03 0.543E+00 
0.855E-03 0.534E+00 
0.840E-03 0.525E+00 
0.826E-03 0.517E+00 
0.813E-03 0.508E+00 
0.800E-03 0.500E+00 
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A - \~2> 

Unconfined Aquifer Reduced Drawdown Data 
Well: OW-2 

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

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.S0 
3.00 
3.50 
4.00 
4.S0 
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 

s' 
(feet) 

0.1039 
o .0577 
0.0577 
0.2306 
0.3742 
0.5003 
0.6318 
0.7288 
0.8142 
0.9847 
1.1150 
1.2281 
1.3127 
1.3803 
1.4366 
1.6779 
1.8177 
1.9293 
1.9961 
2.0684 
2.1073 
2.1S17 
2.1628 
2.2737 
2.3290 
2.3732 
2.4119 
2.4395 
2.4670 
2.4670 
2.4836 
2.4836 
2.4836 
2.5111 
2.5111 
2.5662 
2.5937 
2.6047 
2.6322 
2.6322 
2.6322 
2.6487 
2.6762 
2.6871 

lIt 

0.600E+OS 
0.200E+02 
0.100E+02 
0.667E+Ol 
O.SOOE+Ol 
0.400E+Ol 
0.333E+Ol 
0.286E+Ol 
0.2S0E+Ol 
0.200E+Cl 
0.167E+Ol 
0.143E+Ol 
0.12SE+Ol 
0.111E+Cl 
O.lOOE+Cl 
0.667E+00 
O.SOOE+OO 
0.400E+00 
0.333E+00 
0.286E+00 
0.2S0E+00 
0.222E+00 
0.200E+00 
0.167E+00 
0.143E+00 
0.12SE+00 
0.111E+00 
O.lOOE+OO 
0.909E-Ol 
0.833E-Ol 
0.769E-Ol 
0.714E-Ol 
0.667E-Ol 
O.62SE-Ol 
0.588E-Ol 
0.SS6E-Ol 
0.526E-Ol 
O.SOOE-Ol 
0.476E-Ol 
O.455E-Ol 
O.43SE-Ol 
O.417E-Ol 
O.400E-Ol 
O.38SE-Ol 

r2/t 

0.162E+09 
0.S41E+OS 
0.270E+OS 
0.180E+OS 
0.13SE+OS 
0.108E+OS 
0.901E+04 
0.773E+04 
O.676E+04 
0.S41E+04 
0.4S1E+04 
O.386E+04 
O.338E+04 
O.300E+04 
0.270E+04 
0.180E+04 
O.135E+04 
0.108E+04 
0.901E+03 
0.773E+03 
O.676E+03 
0.601E+03 
0.S41E+03 
0.4S1E+03 
0.386E+03 
0.338E+03 
O.300E+03 
0.270E+03 
0.246E+03 
0.22SE+C3 
O.208E+03 
O.193E+03 
0.180E+03 
O.169E+03 
O.lS9E+03 
0.lSOE+03 
O.142E+03 
O.13SE+03 
O.129E+03 
o .123E+03 
O.118E+03 
O.113E+03 
O.108E+C3 
O.104E+03 S \T'Ci'" ~ 2-
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A -114 

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' 
Correctea 
Drawdown 

Sf 

(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 
3.0591 
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 

lIt. 

0.370E-Ol 
0.357E-01 
0.345E-01 
0.333E-Ol 
0.286E-Ol 
0.250E-01 
0.222E-01 
0.200E-01 
0.182E-01 
0.167E-01 
0.154E-Ol 
0.143E-01 
0.133E-01 
0.125E-Ol 
0.118E-Ol 
0.111E-Ol 
0.909E-02 
0.769E-02 
0.667E-02 
0.588E-02 
0.526E-02 
0.476E-02 
o .435E-02 . 
0.400E-02 
0.370E-02 
0.345E-02 
o .323E-02 
o .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 

0.100E+03 
0.966E+02 
0.932E+02 
0.901E+02 
0.773E+0.2 
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+Ol 
0.872E+Ol 
0.819E+Ol 
0.773E+Ol 
0.731E+Ol 
0.693E+01 
0.660E+01 
0.629E+Ol 
0.601E+Ol 
0.575E+01 
0.552E+01 
0.530E+01 
0.510E+01 
0.492E+Ol 
0.474E+Ol 
0.458E+01 
0.443E+01 
0.429E+01 
O.416E+Ol Sir~ ~'2.. 

S~2. 
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A-\zo 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 2, Well OW-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 
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 
1210.00 
1230.00 
1250.00 

Jacobs' 
Corrected 
Drawdown 

s' 
(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 

lit r2/t 

0.149E-02 0.404E+Ol 
0.145E-02 0.392E+Ol 
0.141E-02 0.381E+Ol 
0.137E-02 0.370E+Ol 
0.133E-02 0.361E+Ol 
0.130E-02 0.351E+Ol 
o .127E-02 0.342E+Ol 
0.123E-02 0.334E+Ol 
0.120E-02 0.326E+Ol 
0.118E-02 0.318E+Ol 
0.115E-02 0.311E+Ol 
0.112E-02 0.304E+Ol 
0.110E-02 0.297E+Ol 
0.108E-02 0.291E+Ol 
0.105E-02 0.285E+Ol 
0.103E-02 0.279E+Ol 
0.101E-02 0.273E+Ol 
0.990E-03 0.268E+Ol 
0.971E-03 0.263E+Ol 
0.952E-03 0.258E+Ol 
0.935E-03 0.253E+Ol 
0.917E-03 0.248E+Ol 
0.901E-03 0.244E+Ol 
0.885E-03 o .23 9E+Ol 
0.870E-03 0.235E+Ol 
0.855E-03 0.231E+Ol 
0.840E-03 0.227E+Ol 
0.826E-03 0.223E+Ol 
0.813E-03 0.220E+Ol 
0.800E-03 0.216E+Ol 

StTt~ ~z. 
~,-p.b~ Z. 
6t0- 2. OAl'A-
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Unconfined Aquifer Reduced Drawdown Data 
Well: OW-3 

Distance (r): 99.1 feet 
Discharge Rate: 572 GPM 

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 

s' 
(feet) 

0.0462 
0.0289 
0.0577 
0.1154 
0.1903 
0.2593 
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 
2.2597 
2.2762 
2.3590 
2.2873 
2.3038 
2.3149 

lIt 

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+00 
0.333E+00 
0.286E+00 
0.250E+00 
0.222E+OO 
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 
o .526E-01 
0.500E-01 
0.476E-01 
0.455E-Ol 
0.435E-01 
0.417E-01 
0.400E-01 
0.385E-01 

Thickness (b): 52.52 teet 

r2/t 

0.589E+09 
0.196E+06 
0.982E+05 
0.655E+05 
0.491E+05 
0.393E+05 
0.327E+05 
0.281E+05 
0.246E+05 
0.196E+05 
0.164E+05 
0.140E+05 
o .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+04 
0.140E+04 
o .123E+04 
0.109E+04 
0.982E+03 
0.893E+03 
0.818E+03 
0.755E+03 
0.701E+03 
0.655E+03 
0.614E+03 
0.578E+03 
0.546E+03 
0.517E+03 
0.491E+03 
0.468E+03 
0.446E+03 
0.427E+03 
0.409E+03 
0.393E+03 
0.378E+03 

SIn: .f:t"2. 
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Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 2, Well OW-3. 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 
230.0.0 
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 

lit 

0.370E-01 
0.357E-01 
0.345E-01 
0.333E-Ol 
0.286E-01 
0.250E-01 
0.222E-01 
0.200E-01 
0.182E-01 
0.167E-01 
0.154E-Ol 
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-02 
0.175E-02 
0.169E-02 
0.164E-02 
0.159E-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 
o .123E+03 
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 
o .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 
o .193E+02 
0.185E+02 
0.179E+02 
0.172E+02 
0.166E+02 
0.161E+02 
0.156E+02 
0.151E+02 

Srn:: ~2.... 
S~6~ 2-
D\.0-3 O~TA 

2 Dr 3 



A - \'2.3 

Unconfined Aquifer Reduced Drawdown Data 
Union Station Location 2, Test 2, Well OW-3. PAGE 3 

Ela.psed 
Time 
(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 
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 
1210.00 
1230.00 
1250.00 

Jacobs' 
Corrected 
Drawdown 

s r 

(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 
3.1893 
3.2055 
3.2055 
3.2326 
3.2326 
3.2434 
3.2596 

lIt r2/t 

0.149E-02 0.147E+02 
0.145E-02 0.142E+02 
0.141E-02 0.138E+02 
0.137E-02 0.135E+02 
0.133E-02 0.131E+02 
0.130E-02 0.128E+02 
o .127E-02 0.124E+02 
0.123E-02 0.121E+02 
O.120E-02 0.118E+02 
0.118E-02 0.116E+02 
0.115E-02 0.113E+02 
0.112E-02 0.110E+02 
0.110E-02 0.108E+02 
0.108E-02 0.106E+02 
0.105E-02 0.103E+02 
0.103E-02 0.101E+02 
0.101E-02 0.992E+Ol 
0.990E-03 0.972E+Ol 
0.971E-03 0.953E+Ol 
0.952E-03 0.935E+Ol 
0.935E-03 0.918E+Ol 
0.917E-03 0.901E+Ol 
0.901E-03 0.885E+Ol 
a.88SE-03 0.869E+Ol 
0.870E-03 0.854E+Ol 
0.855E-03 0.839E+Ol 
0.840E-03 0.825E+Ol 
0.826E-03 o .812E+Ol 
0.813E-03 0.798E+Ol 
0.800E-03 0.786E+Ol 

SlT~ ~Z­
S-mc:.E: 2-
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A - \'2~ 

PUl4P TEST RECOVERY DATA 

Union Station Aquifer Test Location 2, Test 2 - Recovery 
Discharge Rate = 572 GPN for test 2. 
Discharge Duration = 1251 mir:utes 

Elapsed Elapsed pumping Observe Observe Observe 
Recovery Time Well Well Well Well 
Time Ratio PW-2 OW-l 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 ... 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 1.62 
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 4 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 
17.00 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 L.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 ... 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 1- 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 

Sm::~z. 

KeUN~'1 DPr~ 
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PUHP TEST RECOVERY DATA 
Union Station Locastion 2, Test 2 PAGE 2 

Elapsed Elapsed PUll:ping Observe Observe Observe 
Recovery Time Well Well Well Well 
Time Ratio P~J-2 OW-l 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 

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 1.66 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 1.64 2 1.53 3 1.68 4 1.39 

33.00 38.91 1 1.64 2 1.53 3 1.66 4 1.39 

34.00 37.79 1 1.64 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 

38.00 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 1.46 4 1.33 

52.00 25.06 1 1.47 2 1.33 3 1.44 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 

66.00 19.95 
, 1.29 2 1.16 3 1.21 4 '1.24 
.L 

67.00 19.67 1 1.29 2 1.14 '" 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 4 1.24 

Stili: It 2... 
~tDVc;p.'1 VA 11 
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PUMP TEST RECOVERY DATA 
Union Station Locastion 2, Test 2 PAGE 3 

Elapsed Elapsed Pumping Observe Observe Observe 
Recovery Time ~vell Well Well Well 
Time Ratio PW-2 OW-l OW-2 OW-3 
(rnins. ) Residual Residual Residual Residual 

Drawdown Drawdown Drawdown Drawdown 
(feet) (feet) (feet) . (feet) 
Channel 1 Channel 2 Channel 3 Channel 4 

70.00 18.87 1 1.21 2 1.09 3 1.16 4 1.24 
71.00 18.62 1 1.21 2 1.07 3 1.14 4 1.23 

72.00 18.38 1 1.21 2 1.07 3 1.14 4 1.23 

73.00 18.14 1 1.21 2 1.06 3 1.13 4 1.21 

74.00 17.91 1 1.18 2 1.06 3 1.11 4 1.21 

75.00 17.68 1 1.16 2 1.04 3 1.10 4 1.20 

76.00 17.46 1 1.16 2 1.04 3 1.10 4 1.20 

77.00 17.25 1 1·.21 2 1.09 3 1.13 4 1.17 

78.00 17.04 1 1.21 2 1.10 3 1.14 4 1.18 

79.00 16.84 1 1.24 2 1.11 3 1.14 4 1.18 

80.00 16.64 1 1.24 2 1.11 3 1.14 4 1.20 

81.00 16.44 1 1.21 2 1.11 3 1.14 4 1.20 

82.00 16.26 1 1.21 2 1.11 3 1.14 4 1.20 

83.00 16.07 1 1.24 2 1.11 3 1.14 4 1.20 

84.00 15.89 1 1.21 2 1.10 3 1.14 4 1.20 

85.00 15.72 1 1.21 2 1.10 3 1.13 4 1.20 

86.00 15.55 1 1.21. 2 1.10 3 1.13 4 1.20 

87.00 15.38 1 1.21 2 1.10 3 1.13 4 1.20 

88.00 15.22 1 1.2i 2 1.10 3 1.11 4 1.20 

89.00 15.06 1 1.24 2 1.10 3 1.13 4 1.20 

90.00 14.90 1 1.24 2 1.09 3 1.11 4 1.20 

91.00 14.75 1 1.24 2 1.09 3 1.11 4 1.18 

92.00 14.60 1 1.21 2 1.07 3 1.10 4 1.18 

93.00 14.45 1 1.21 2 1.07 3 1.10 4 1.18 

94.00 14.31 1 1.21 2 1.07 3 1.08 4 1.18 
95.00 14.17 1 1.21 2 1.06 3 1.08 4 1.18 

96.00 14.03 1 1.21 2 1.06 3 1.08 4 1.18 

97.00 13.90 1 1.21 2 1.04 3 1.07 4 1.17 

98.00 13.77 1 1.18 2 1.04 3 1.07 4 1.17 

99.00 13.64 1 1.18 2 1.04 3 1.07 4 1.17 

100.00 13.51 1 1.18 2 1.04 3 1.05 4 1.16 

101.00 13.39 1 1.16 2 0.98 3 1.01 4 1.20 

102.00 13.26 1 1.12 2 0.95 3 0.98 4 1.17 

103.00 13.15 1 1.10 2 0.94 3 0.96 4 1.16 

105.00 12.91 1 1.12 2 0.98 3 1.01 4 1.11 

110.00 12.37 1 1.12 2 1.00 3 1.01 4 1.13 

115.00 11.88 1 1.10 2 0.95 3 0.96 4 1.10 

120.00 11.43 1 1.06 2 0.97 3 0.96 4 1.11 

125.00 11.01 1 1.06 2 0.95 3 0.95 4 1.11 

130..00 10.62 1 1.01 .., 0.87 3 0.87 4 1.04 
~ 

135.00 10.27 1 1.01 2 0.90 3 0.90 4 1.07 

140.00 9.94 1 1.04 ') 0.90 3 0.90 4 1.07 
~ 

S lie '"' z... 
~~~~'1 "DA"l"A 
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SEleeas 
Environmental Lo~~.r 

06/26 ::5:37 
SI1S'~ o.~ .... 

'Jrd t# 113624 ioaost# 1 

I ~~P'JT 1: Le~)e 1 (F) TOC 

Ref,?rence 
S·:a:e factor 
rJ-Ff:.;;et 

0.139 
513.13 

13.09 

Val 'Je ----- ---

e.15€I~f 
0.15::'::, 
0.1:::: 

e. ,:'::::,: 
121. ;:,,:,,~,-:" 
0.7srae 
8.5333 
el.9167 

!.oJ. !.?,Zt 
I~. ~Jl 

,~. ':!1 
·~.01 
.~. ']1 
''::'. ';:;1 
~. ::;1 
0. 'J1 
'"' '~1 u .. _ .. 

0.Jl 

0. tl1 
0.21"" 
0.~6 
0.0';1 
0.11 
0.14 
eI.17 
e.20 

(;..,.J"" ",- -"-",, 

JUNE Zu. I lqec.-
Ml2rc... pUMP 1'b~r - (.)NlOi'l ~Tlot" 

Srni~1., NlAC.'f N<> ALAM€OA 

OB~YATlON tA)eu.." t..\ 
r~ f\~. Z' 

Sn~$\ 
S~i 
~OT e.J ALL) A"T'eD' 
cl_ M''''U'i€" Tr.:.~T ../ 

I of \. 



:;,:.:~ ... io? ~3.1:tor 
:Jf:' . ~i: 

(II$(.) ---B~0~OO-
0.;J033 
9.9£166 
0.e0'?9 
~.a133 
0.Q166 
0.9200 
1iJ'.02°53 
0.B2G6 
0.9:sea 
a.0333 
9.0509 
9.0666 
0.093.3 
a • .1IiJ'{iJB 
g.1166 
0.1333 
0.1Sae 
a.16Gb 
0.1.633 
e.2B~0 
9.2166 
9.2333 
Q.25B9 
0.2666 
0.2833 
0.3li:l'~10 
0. 3l'S~o 
g.33::::3 
1.4167 

0.66;:.7' 
9. ~5€~f.1 
0.:3333 
0.9167 
1.;3(1<"::19 
1.9S33 
1.169 
1.25g0 
1.:3333 
1.41::.6 
1. 5€1:::~J 
1.5~:3::: 
1.61:·':'7 
1. 7'3~)~1 
1.8333 
1. '?b7 
2. 0(I'~'O 
:. ::~::'ZI\J 
3.~:.JZ-9 
3. Sl~1;~11~f 
4" (~~!~1~1 
4 .. 5~:'~fI:~ 

13.130 
5~. :3 

13.130 

'· ... al.Je 

0.04 
0.04 
0.04 
0.04 
e.:ac. 
0.04 
13.0c. 
13.04 
13.36 
0.~4 
13.04-
0.~'::' 
0.~4 
0.214 
0.124 
0.124 
0.~6 
·~.€'4 
~. ~26 
0.% 
e.0€. 
~.g6 
0.06 
10.06 
13.06 
13.06 
13.06 
13.1217 
0. L)? 
10.09 
0.!1 
13.12 
0.1.4 
0. :'5 
0.18 
0.20 
0.23 
0.26 
0.28 
0.31 
13.34 
0.36 
0.39 
0 • .!.2 
13.'::'4 
0 • .!.5 
0.49 
£1.52 
13.53 
0.64 
0.72 
13.79 
13.85 
13.88 
0.93 
0.96 
0.99 
1. a!. 
1.132 
1.92 
:.L34 
:.0'5 
1.95 
1.0'( 

. .1.. Of 

1.10 
1.12 
1.13 
1.13 
1.15 
1.15 
1.15 
1.17 
1.17 
1.18 
1.18 
1.22 
1.213 
1.20 
1.20 
1.21 
1.23 
1.21 
t.23 
1.23 
1.24· 
1.24 
1.26 
1.26 
1.26 
1.26 
1.28 
1.26 
1.28 
1.29 
1.29 
1.29 
1.29 
1.31 
1.31 
1.31 
1.32 
1.34-
1.'4-
1.34 
1.34 
1.36 
1.36 
1.36 
1.:36 
1.37 
1.40 

·1.42 
1.43 
1.47 
1.58 
1.51 
1.55 
1.50 
1.59 
1.61 
1.62 
1.64 
1.66 
1.69 
1.70 
1. 72 
1.74 
1.71 
1.78 
1.80 
1.8t. 
1.93 
1.85 
L.86 
1.88 
1.89 
1.91 

·1.92 
1.92 
1.96 
L.~7 

~*i ~o ~'f- ~o- A\.A",,~-
50 1iOUJI. ~MP "I'a;T' - , 
08~A"TlON ~&U...Y r=- I~~. Z. 

S3 .. n"'o-~ . ~/zt{1 efe 
2.1212 ; t 
~:~~ . &'/ZW{5( 
2.07 
2.07 
2.1i:l8· 
2.10 
2.ll. 
2.13 
2.15 
2.16 
2.16 
2.18 
2.19 
2.21 
2.21 
2.23 
2.24-
2.2' 
2.27 
2.27 
2.~ 
2.30 
2.30 
2.32. 
2..34 
2.34 
2.:35 
2.37 
2.38 
2.38 
2.40 
2.42-
2.4Z-
2.43 
2.45 
2.45 
2.46 
2.48 
2.-48 
2.49 
2.S1 
2.51 
2.53 
2.54 
2.S4-
2.56 
2.56 
2.57 
2.59 
2.59 
2.'1 
2.61 
2.62 
2.G4 
2.73· 
2.83 
2.91 
2.99 
3.9B 
3.14 
3.22 
3.29 

I 

t S:n'~#-, \ 
f/ 0 

3.35 
.3.41. 
3.46 
3.S4 
03.59 
:5.65 
.3.7:1 
3.76 
3.8Z 
3.89 
3.93 

1~~bE. Z-
OO llXU-c.J .V/r 
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SE100')S 
~1vironm~nt~1 Lo~~er 

06 ..... 26 ~. 7~ ,~1 

...... - ~ 

!!'~=UT 1: Le~.::? 1 ;' F::O TOC 
"" 

R~f;?!"enl:e 
So.:a:. 1'acto!" 
Off:::et 

. -: '.~",",!"",.$-~ 

:3tep#"2 ~" 136.--26 

13.00 
50.13 

0.90 

Val'Je 
----- ----

3.98 
3.98 
S.98 
3.98 
3.97 
3.97 
3.95 
3.95 
3.93 
J.92 
3.91.3 
3.S';l 
3.89 
3.87 
3.85 
3.84 
~.3: 
:;.8: 
3.79 
3.78 
3.7:3 
3.76 
3.6:3 

i 

I 
i , 
I 
! 

" i 
! 

I 
I 
i 

I 

I 
I 
i 
I 
I 

~ - 12.4 

3.48 
3.48 
3.44 
3.43 
JAl 
3.4~ 
3.49 
3 • .:58 
3 • .:5& 
3.:36 
3.33 
.3.~ 
:5.zg 
~.25 
3.24 
3.22 
3.21 
~.21 
3.17 
3.17 
3.16 
.3.14 
:3.14 
3.1.3 
3.11 
.:5.1Z 
3.19 
.:5.08 
3.08 
3.26 
.:5.0& 
.:5.05 
.:s.as 
.:5.0:5 
3.03 
3.~2. 
3.1iJ2. 
3.a2S 
3.08 
2.98 
2.98 
2.97 
2.97 
2..'1T 
2.95 
2.95 
2.94 
2.94-
2.94 
2.92. 
2..32-
2.92 
2.91 
2.91 
2.89 
2.86 
2.84-
2.81 
2.79 
2.78 
2.7h 
2.75 
2.73 
2..7'3 
2.72," 
2.79 
2.72) 
2.b8 
2.67 
2.6S 

: 

Srre·1 
~iw:v~'1 i)A-~ 
bL0-Y 

I (:)F ) 



m~:rt. PumtJ "e:51 
l>f':H~ STffl1~ ~1TE#2 

Rea:d~ I-L.\s,'n~ ~ 
R.:a.d~ ~mtetV' WQ.L. 5-;-

SE1000B12.:;I~ .'i' 
Environ~ntal LO~ger 

06/08' 15:59 

Unitt 20606 T9Sti 0 

INPUT 1: L ... ,el (F) 
r~~) 

Reference 253.22 
Scale factor 39.13 
Offset 9.09 

Ste~1 9 06/06 16=13 

Elapsed Time Value 

9.0090 233.29 
0.0933 2~.29 
0.0066 ~3.29 
0.0099 233.29 
0.0133 253.20 
0.0166 253.29 
0.0290 253.29 
0.0233 - ,-, "253.29 
0.0266 253.20 
0.0300 253.20 
0.0333 253.29 
9.0500 ~3.29 
0.0666 253.29 
0.0833 253.20 
0.1000 253.29 
0.1166 ~.20 
0.1333 253.29 
0.1500 253.29 

. 0.1666 233.29 
0.1833 253.29 
0.2000 253.29 
0.2166 253.29 
0.2333 253.20 
0.2300 253.29 
0.2666 253.20 
0.2833 253.29 
0.3009 253.29 
0.3166 253.29 
9.3333 253.29 
0.4167 .~. ~.20 
0.5000 253.29 
0.5833 253.29 
0.6667 253.29 
0.~09 ~3.29 
0.8333 253.29 
0.9167 ~3.29 
1.0000 253.29 
1.0833 ~.18 
1.1667 253.18 
1.2500 253.18 
1.3333 253.18 
1.4166 . 253.18 
1.3000 253.18 
1.5833 ~3.17 
1.6667 253.17 
1.7599 253.17 
1.8333 253.17 
1.9167 253.17 
2.0009 253.17 
2.5098 . 253.13 
3.0009 253.14 
3.3009 253.14 
4.0000 . 253.12 
4.3000 253.19 . 
3.0009 253.10 
5.5009 253.89 
6.0999 253.07 
6.3000 253.06 
7.0909 253.06 
7.3000 . 253.04 

8.0000 
8.5000 
9.0000 
9.5000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 
72.0000 
74.0000 
76.0000 
78.0000 
80.0900 
82.0990 
84.0000 
86.0900 
88.0000 
90.0909 
92.0000 
94.0000 . 
96.0900 
98.0000 
100.000 
U0.000 
120.000 
139.000 
140.000 
159.909 
160.000 
179.900 
189.000 
190.009 
200.000 
210.000 
220.000 
239.000 
240.000 
250.000 
260.000 
279.000 
280.000 
299.000 
300.000 
310.000 

A-l3o 253.04 
253.03 
253.03 
253.01 
253.01 
252.99 
252.98 
252.95 
252.93 
252.88 
252.88 
252.88 
252.87 
252.87 
252.85 
252.85 
252.85 
252.85 
252.85 
252.85 
~2.85 
252.85 
252.85 
252.84 
252.84 
252.85 
252.84 
252.84 
252.84 
252.84 
252.84 
252.84 
252.82 
252.82 
252.82 
252.82 
252.82 
252.82 
252.82 
252.82 
252.82 
252.82 
252.82 
252.80 
~2.82 

i 320.000 
1 339.000 

; '(01 ~:::: 
"., 360.000 I 

370.000 
380.000 
390.000 
400.000 
410.0ee 

252.82 
252.80 
252.80 
252.80 
252.80 
252.82 
252.80 
252.80 
252.80 
252.79 
252.77 
252.76 
~2.76 
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 
252.60 
252.60 

- 252.69 
252.58 
252.58 
252.58 
252.58 
252.57 
252.57 

. " 

420.000 
430.000 
448.13130 
4513.000 
460.000 
470.000 
480.000 
490.000 
500.000 
510.000 
520.000 
530.000 
548.000 
550.000 
560.000 
570.000 
580.000 
590.000 
600.000 
610.000 
620.000 
630.000 
640.000 
659.000 
669.000 
670.000 
680.000 
690.000 
700.090 
710.009 
720.000 
730.000 

'740.01313 
750.0139 
760.1399 
779.009 
780.000 
790.000 
800.000 
810.000 
820.000 
839.000 
840.000 
850.000 
860.900 
870.000 
880.000 
890.000 
900.000 
910.0130 
920.090 
930.000 
940.000 
950.000 
960.000 
970.000 
980.000 
990.000 
1000.00 
1100.00 

. 1200.09 
1300.00 
1400.00 
1500.00 
1600.00 
1700.00 
1800.90 
19'30.90 
2000.00 
2100.00 
2200.90 
2390.00 
2400.00 
2500.00 
2600.90 
2700.90 
2800.00 

END 

, DI= \ 

252.55 
252.55 
252.55 
252.55 
252.52 
252.52 
252.50 
252.59 
252.50 
252.49 
252.49 
252.49 
252.49 
252.47 
252.47 
252.46 
252.46 
232.46 
232.46 
252.44 
252.44 
252.42 
252.42 
252.42 
252.42 
252.41 
252.41 
252.41 
252.39 
252.39 
252.39 
252.38 
252.38 
252.38 
252.38 
252.36 
252.36 
252.36 
252.35 
252.36 
252.35 
252.35 
252.35 
252.35 
252.33 
252.33 
252.31 
252.31 
252.31 
252.31 
252.31 
252.30 
252.30 
252.28 
252.28 
252.28 
252.28 
252.27 
232.27 
252.22 
252.17 
252.14 
252.09 
252.08 
252.04 
252.00 
251.98 
251.93 
251.92 
251.89 

251.86 1 251.84 
251.81 
251.78 
251.74 
251.73' J 
251.70 

L\TE"~2.:. 
·S~ :1.. 
DW-Y DA~ 



SE10008 
En~_'i ronmen+..al LO"3"3er 

06/13'3 17: 34 

Unitt 20606 Tes+..t 4 

INPIJT 1: Le~.Jel (F) 

Ref ....... nce 
Scale factor 
Offset 

Elapsed Time 
-----

252.14 
50.13 
0.00 

Value 

Z:51. :,( 
251.57 
251.55 
251.55 
251.53 
251.53 
251.52 
251.52 
251.52 
251.50 
251.52 
251.50 
251.~0 
251.50 
251.49 
251.49 
251.49 
251.49 
251.49 
251.49 
251.47 
251.47 
251.47 
251.47 
251.47 
251.47 
251.46 
251.46 
251.46 
251.46 
251.46 
251.46 
251.44 
251.46 
251.44 
251.44 
251.44 
251.44 
251.42 
251.42 
251.42 
251.42 
251.42 
251.42 
251.42 
251.42 
251.41 
251.39 
251.38 
251.36 
251.34 
251.33 
251.31 
251.30 
251.30 
251.27 
251.28 
251.28 
251.27 
251.27 
251.25 
251.23 
251.23 
251.22 
251.22 
251.20 
251.213 
251.213 
251.19 
251.19 
251.17 
251.17 
251.15 
251.15 
251.14 
251.14 
251.14 

(,iC;:;':"""V/'t111;t\.l A.I c:.1.\.. ::;> -;;;I ,,~ \-'1 ''''1 

fYl!2:T't.. f'"u"'" P ~ 1 

s~2. - UNION S~1l0N 

Zr\O p~ oF Puw\p ~I 

~C9 1&20 

.1"1.) 50 5 f''fV''\ 
lr-ltnPlL ~~a~~ Q.~A--n"'-\ 
I~ ur­~(, $rile; ~OJ I:lP-1 
AP'i'r:t:Q- "'UN'lif" S~ 

4813.0130 
490.101013 
580.10138 
519.000 
520.1000 
S30.000 
540.000 
550.090 
560.000 
570.1300 
580.1300 
590.000 
600.000 
610.000 
620.10100 
6313.0100 
6413.0139 
650.000 
660.000 
670.0130 
6813.1300 
690.000 
700.0138 
7113.000 
720.000 
730.000 
740.900 

_ 750.1300 
769.090 
779.01010 
780.000 
790.000 
800.000 
8110.1000 
820.000 
830.000 
840.000 
850.000 
860.009 
870.000 
8S0.000 
890.1300 
909.9130 
910.900 
920.000 
930.000 
940.000 
950.0013 
960.900 
970.000 
9130.000 
990.900 

-1000.130 
1190.00 
1200.00 

END 

251.99 
251.09 
251.08 
251.08 
251.08 
251.06 
251.96 
251.04 
251.04 
251.94 
251.03 
251.93 
251.03 
251.01 
251.01 
251.00 
251.00 

- 251.09 
250.98 
250.98 
250.98 
2513.96 
2513.96 
259.96 
250.96 
250.95 
259.95 
250.93 
259.93 
250.93 
250.92 
250.92 
250.92 
250.90 
250.90 
250.99 
250.87 
250.95 
259.89 
250.97 
250.85 
2513.85 
250.85 
250.84 
250.84 
259.84 
250.82 
250.82 
250.82 
250.82 
250.81 
250.78 
250. 68 ...::::? . 
192.18 D 

192.1~ 

251.12 251.12 U~~ c..~ I~ 
251.11 ~~~~ o~~ 

0.9000 
0.9033 
0.13066 
0.9099 
0.0133 
13.9166 
13.13290 
0.0233 
0.13266 
0.03913 
0.0333 
0.0500 
0.9666 
13.13833 
0.10013 
0.1166 
13.1333 
13.15913 
0.1666 
0.1833 
0.29130 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8.53.3 
0.9167 
1.9900 
1.0833 
1.1667 
1.2508 
1.3333 
1.4166 
1.5888 
1.5833 
1.6667 
1.7588 
1.8333 
1.9167 
2.9800 
2.5000 
3.13000 
3.5008 
4.0990 
4.5000 
5.9000 
5.5080 
6.0000 
6.5808 
7.0000 
7.5000 
8.0008 
8.5000 
9.0000 
9.5800 

10.130139 

12.010013 
14.010013 
16. 0~)0e 
18.0101013 
29.a00e 
22.9000 
24.9009 
26.90013 
23.90130 
30.90130 
32.91309 
34.9900 
36.'.10139 
38.9131313 
40.90013 
42.9099 
44.0000 
46.90139 
4:3.9099 
50.9909 
52.91399 
54.901313 
56.00139 
58.013013 
613.0099 
62.913130 
-64.00139 
66.991313 
68.90913 
70.90109 
72.9090 
74.9900 
76.00913 
78.0900 
80.9009 
82.0000 
84.0099 
86.99139 
88.10000 
910.0000 
92.101000 
94.0000 
96.100130 
98.0999 
1109.10139 
119.1099 
129.01313 
139.0910 
149.009 
1510.0913 
169.900 
170.0010 
180.090 
190.000 
2010.10100-
219.9109 
229.0109 
230.099 
240.090 
250.009 
269.099 
2710.9109 
289.1099 
290.090 
309.1099 
310.10910 
320.999 
339.000 
340.099 
359.999 
3610.099 
370.000 
389.1090 
390.1000 
400.000 "-
419.900 
420.000 
430.009 
449.000 
450.900 
469.13013 
470.000 

251. 11 $\i"G:. .is 2-
. __ ._. _________ 25_1._1.:..1_..:...-_1~!.JiL.....:~~~~G:~2..~e...._ o ?..u-~ 0 f..1"f. 

252.12 
252.12 
252.12 
252.12 
252.12 
252.12 
252.10 
252.10 
252.10 
252.10 
252.10 
252.12 
252.12 
252.12 
252.12 
252.12 
252.12 
252.12 
252.10 
252.10 
252.10 
252.10 
252.10 
252.10 
252.10 
252.10 
252.18 
252.10 
252.09 
252.09 
252.97 
252.06 
252.04 
252.82 
252.01 
251.98 
251.98 
251.96 
251.95 
251.93 
251.91 
251.98 
251.90 
251.88 
251.87 
251.87 
251.85 
251.85 
251.83 
251.79 
251.76 
251.74 
251.71 
251.69 
251.68 
251.66 
251.65 
251.63 
251.63 
251.61 
251.61 
251.60 
251.60 
251.60 
251.58 
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Unit.# 266~6 T~st.# 5 

.:-fer!i'ftl':~ 
~.:al~ l'a·:+'·;jr" 
Gff:!et. 

1·~2.1S 
50.13 
0.00 

Elapsed i i me Va llJe 

13.0131010 
13.131333 
10.01.366 
0.009'~ 
0.0133 
0.0166 
0.~3200 
10.0233 
13.326.6 
13.103013 
10.10333 
0.051010 
10.0666 

.10.13833 
10.1101013 
13.1166 
0.1333 
0.151013 
e.1E,';'; 
0.1833 
13.2131013 
13.2166 
0.2333 
0.25130 
10.2666 
13.2833 
13.313130 
13.3166 
0.3333 
0.4167 
0.50013 
0.5833 
0.6667 
13.75100 
0.8333 
0.9167 
1.1313013 
1.0833 
1.1667 
1.251010 
1.3333 
1.4166 
1.50013 
1.5833 
1.6667 
1.751313 
1.8333 
1.9167 
2.013130 
2.5131013 
3.0131313 
3.5131313 
4.1313013 
4.51300 
5.013130 
5.513013 
6.0131013 
6.5131313 
7.13131313 
7.50013 

.8.0131313 
8.50013 
'3.1301310 
':a. 5~3ea 

Hl.raaa0 

192.30 
192.30 
1'32.29 
192.29 
192.29 
192.29 
132.29 
192.:29 
192.27 
1'?2.29 
192.29 
192.29 
192.2'3 
192.29 
192.29 
192.2'3 
192.30 
192.2'? 
192.29 
192.29 
192.313 
192.313 
192.313 
192.313 
192.313 
192.313 
192.313 
192.32 
192.313 
192.33 
192.35 
192.37 
192.38 
192.413 
192.41 
192.41 
192.43 
192.44 
192.46 
192.46 
192.48 
192.48 
192.49 
192.51 
192.51 
192.52 
192.52 
192.52 
192.54 
192.57 
192.59 
192.62 
192.62 
192.63 
192.65 
192.63 
192.67 
192.67 
192.68 
192.68 
192.713 
192.713 
192.70 
192.70 
192.71 

MR:TC. PUMP ~\ 

()~10rI. ~1'A-"ON ~'1'e" ~2-

i<e-c..oV E!2'-{ ~\ 

A· 1';'2-

c;:e.c..~"""12-vfr Tl~. WGl...L. S' -£ 
j)~~I..G A:ON\ PUMP WE:t.L..: 19'1, L.j I 

IN."A\.. !2Sl'1:lz.\;NLE. s..~~11/S1-1 \Nc..ol<p..~"""C:T 

12.1313013 
14.1313013 
16.00f,e 
18.1313013 
213.013130 
22.0131313 
24.1313013 
2€,.e~J00 
2:3. ~3000 
3(1. !~e0e 
32.013130 
34.13131310 
36.0e~)e 
38.0131313 
40.e~)ee 
42 •• )01013 
44.0~)ee 
46.010013 
48.010010 
513.13131313 
52.13101313 
54.1013013 
56.13131313 
58.013013 
613.1313013 
62.~3ee13 
64.10131313 
66.13131313 
68.0131313 
713.13131313 
72.013013 
74.1313013 
76.10131313 
73.013313 
313.013013 
82.81389 
84.13131313 
86.1313139 
88.131339 
99.0131313 
92.13131313 
'~4.000e 
96.133913 
98.131300 
11313.31313 
1113.13013 
128.13013 
130.13913 
141a.l;)ee 
159.1309 
169.13913 
179.01313 

EJ-I1'l 

192.73 
192.74 
1'32 •. 76 
192.79 
192.79 
192.:31 
192.81 
192.82 
192.:32 
132.84 
132.84 
192.86 
192.87 
192.87 
192.37 
192.8';­
l'n.S'3 
192.913 
192.90 
192.92 
192.92 
192.92 
192.93 
192.93 
192.95· 
192.95 
192.95 
192.95 
192.97 
192.97 
192.97 
192.98 
192.98 
192.98 
192.98 
193.1313 
193.00 
193.013 
193.01 
193.91 
193.91 
193.131 
193.133 
193.133 
193.33 
193.98 
193.08 
193.09 
193.11 
193.11 
193.11 
193.12 
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B.1 GENERAL 

APPENDIX B 

FIELD EXPLORATION 

Field exploration data presented in this report for the Union Station Pump 
Tests includes information from borings drilled during the (1983) Design Unit 
A-135 Geotechnical Investigation and additional well borings drilled for this 
investigation. Four existing groundwater observation wells (Site #1: OW-I, 
OW-2, OW-3 and Site #2: OW-4) , drilled during the 1983 investigation, were 
lIair-lifted ll to clean and develop the wells for re-use during the subject 
tests. Two pump wells (Site #1 and Site #2) and four additional groundwater 
observation wells (Site #1: OW-4 and Site #2: OW-I, OW-2, OW-3) were drilled 
for this investigation. Locations of these well borings are shown on 
Figure 2, Site #1 - Well Location Map, and Figure 3, Site #2 - Well Location 
Map. 

B.2 OBSERVATION WELL LOGS 

The observation wells were drilled by Pitcher .Drilling Company of East Palo 
Alto, California using a Failing 1500 rotary wash drill rig •. These wells were 
logged continuously by a geologist during drilling operations. The subsurface 
soils were classified by visual examination in the field in accordance with 
the Unified Soil Classification System. Relatively undisturbed samples of the 
subsurface soils and bedrock were obtained at regular intervals in the borings 
using a drive sampler. Copies of the observation well boring logs are pre­
sented following the text of this appendix. Boring logs for Site #1, observa­
tion wells 2 and 3, drilled during the 1983 investigation, were not available 
from the 1983 report. A general description of these two observation wells 
is presented in well construction and development section. 

B.3 PUMP WELL LOGS 

The pump wells were drilled by Stang Hydronics, Inc. located in Orange, Cali­
fornia. The Site #l Pump Well was drilled with a Gus Pech 24-inch bucket 
auger drill rig. The well boring was kept full of water during drilling to 
minimize caving. Subsurface soi 1 s excavated during the dri 11 ing operati on 
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were continuously logged by a geologist. These soils were classified by 
visual examination in the field in accordance with the Unified Soil Classi­
fication System. 

The Site '2 pump well was drilled with an Ingersol Rand Model TH60 direct 
rotary drill rig. This rotary wash well boring was advanced using a 
combination of la-inch, l2-inch and modified 24-inch tri-cone drill bits. The 
well boring was started with a la-inch diameter pilot hole which was reamed 
out to a 24-inch diameter boring using repeated passes from a l2-inch and 
modified 24-inch tri-cone drill bit. Rotary wash cuttings and drill rig 
response were continuously logged by a geologist during the drilling 
operation. 

Copies of the pump well boring logs are presented following the text of this 
appendix. 

Converse Consultants. Inc. 
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B.4 SAMPLING AND LOGGING PROCEDURES 

Logging and sampling were performed in the field by the geologist. The 
following describes sampling equipment and procedures and notations used on 
the lithologic logs to indicate drilling and sampling modes. 

B .4.1 Sampling 

In the overburden at about 10-foot intervals, the Converse ring sampler was 
driven using a down-hole 4S0-pound slip-jar hammer. The Converse sampler was 
followed with the standard split spoon sample (SPT) driven with a l40-pound 
hammer with a 30 inch stroke. Where the Puente Formation was encountered, the 
borings were sampl ed using a Pitcher-Barrel and Converse ring sampl er at 
20-foot intervals. 

The most common cause for 'loss of samples or altering the sample interval was 
when gravels were encountered at the desired sampling depth. Standard pene­
tration blow count information can often be misleading in this type of forma­
tion, and it is difficult to recover an undisturbed sample. Therefore at some 
locations borings were advanced until drill response and cutting suggested a 
change in formation. 

The following symbols were used on the logs to indicate the type of sample and 
the drilling mode: 

Log Sample 
Symbol Tlpe Tlpe of Sampler 

B Bag 
J Jar Split Spoon 
C Can Converse Ring 
S Shelbl Tube Pitcher Barrel 

Box Box Pitcher Barrel, Core Barrel 

Log 
Symbol Drill ing Mode 

AD Auger Drill 
RD Rota!:! Drill 
PB Pitcher Barrel Sampling 
S5 Selit Spoon 
OR Converse Drive Samole 
C Coring 
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8.4.2 Field Classification of Soils 

All soil types were classified in the field by the site geologist using the 
"Unified Soil Classification Systemll • Based on the characteristics of the 
soil, this system indicates the behavior of the soil as an engineering 
construction material.* Although particle size distribution estimates were 
based on volume rather than weight, the field estimates should fall within an 
acceptable range of accuracy. 

Table A-I shows the correlation of standard penetration information and the 
physica 1 descri ption of the consistency of cl ays (hand-specimen) and the 
compactness of sands used by the field geologists for describing the materials 
encountered. 

TABI.£A-T COl"re'ation of N-Va'ues and ConsiS1'enc:y/Compac1'ness of Soil ObTained in 11'Ie Field 

N-Vol I lOllS Hand-Specimen CQnsi sTancy I I CO!lpaCTness N-Va'l,Ies 
(blows/tOOT) (cIa'll on'v) (cIa'll or 5i IT) I I (sand on "Il (::llows/fooT) 

o - j Wi II so~ze btT"ooeen rineers ...nen ~and is.closed Veet. sOtT I I Ver." loose o - 4 

2 - .£ E.lS j I:! Il1O I ded bv fi nS!rs SOfT I I Loose 4 - 10 

" - 6 Mol ded :'V s'TT"ong .,r-essl,lre of f i neers FiMl I" I 
3 - 16 DenTed bv S'TT"ong .,ressure of ti neen Sti tt I I ~d i um d~n se 10 - 30 

16 - 32 Den1'ed on I v S I i5l!:!1'I:! bv fi n5l!I" 'Jressure . VerY s1'i tf I I o.ns. 30 - '0 
32+ Den'ted onl:! 51 iSl!!tlv ~ cenci I coinT Hard I Ver';i. dense 5a. 

8.4.3 Field Description of the Formations 

The description of the formations is subdivided in two parts: lithology and 
phYSical condition. The lithologic description consists of: 

o 
o 

o 

o 

rock name; 
color of wet core (from GSA rock color chart); 
mineralogy, textural and struct~ral features; and 
any other distinctive features which aid in correlating 
or interpreting the geology. 

The physi ca 1 condi ti on descri bes the phys i ca 1 characteri sti cs of the rock 
believed important for engineering design consideration. The form for the 
description is as follows: 

Physical condition: fractured, 
maximum , mostly , 

------~--~- ----------~~-_______ strength; __________ weathered. 
'l""h-a-rd"'!"n-e-s-s-; -------------

minimum 

* For a more complete discussion of the Unified Soil Classification System, 
refer to Corps of Engineers, Technical Memorandum No. 3-357, March 1953, or 
Department of the Interior, Bureau of Reclamation, Earth Manual, 1963. 
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" .. ' PUMP WELL AND OBSERVATION WELL BORING LOGS 

UNION STATION SITE #1 - MACY AND ALAMEDA STREETS 
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THIS BORING LOG IS BASED ON FIELD CLASSIRCATION AND VISUAL 
SOIL DESCRIPTION, BUT IS MODIFIED TO INCLUDE RESULTS OF 
LABORATORY CLASSIFICATION TESTS WHERE AVAILABLE. THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION AND TIME. CONDITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/Resource Consultants 
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Project 83 -11'-10- o(p Date Drilled _~fD;"'-..:.I\B..:...-___ Hole No. $I";;'*l.. 
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· 
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~ 
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~ 
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~ 

90-~ 
~ 

-~ 

92 ~ 

MATERIAL CLASSIFICATION 
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wmt '"A' a..A~ I SO .. i"(, .~p.'1 81-"'O~ 
~J Q~~e.) H1SooOlt.. 't...) F'11\J1t'1i! 

'~~,~A\;'~) Ol(..P6bl~~AL (Oe~L~) 
c.i."'~~ .soe~~~ "Tt::> oSl)COR0o.vG-eQ 

74;.~ ~, Se::>· -0 

'~Q~0\..~ I.On~ 5ANQ1 c;pAVeJ,.. 

"~oiijCOU""o~o"TO i1!OOI\.C7f:.O Co~ $LC;'S 

To' tZ" l.08ele;~ ~c...",,A\.L "f 4 ': B" ~~ 
I J. 

5fno..;,.:"'t. ~'J.a.. COrJ$l~TlN 6 OF 7YI~fu""" 'TO 

CIJ~ sp,..O$ AM) ~\Jln'~l a.lv~ 

:9~I~ I "'~S '·OOb(l... 

80·0- e,e,' 
C'<A:1$:;rpr .... \!!t / S\\..T~E' 

K->e-- T'<:'" roc::Ltvt po. 11 0 -..j 

O\.IV~ Gr:;z~'i S'I-"~T?t0-41S FINO C.\.flH~T,;...i~) 
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ETUO of 12:0(2.1 r-Y0:7 S S, I 
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~ AQO'£Q -!.2o\lo~ of 

5\)fsa,<.o\.. ib .DP-\"~l~ 

n\ll!) IN eo (l..\t..l6 . 

PI. AttD NDV -m:tr\-

(2rro SET) &-l 21.\" 
(I~OO) 

6v(.~ fD-\8-~.c.. 
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~, Sl1tztftl(. ~U~ 7l 
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,,~ I 
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Pf2t",1" /rl6 FLo.) I r.J 

eAS'1 0"1 u..1 N E;. ( D'i C~)) 
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OG~\32)IATlO~ II~E~ • t 
Converse Consultants 

Boring Log ___ _ 

THIS Loa IS A ...... ICA .... ONLY AT THIS LOCATION AND TI .... 

CONDITIONS MAY DI ..... " AT OTMI!" LOCATIONS 0" TI .... 

:OJECT Scan) - (/,,110"; S;n-:Jl'l DATE DRILLED ~f,.1s3 HOLE NO. s- / (,'183) 
:::;,-;"LOCAT10N tJOlZnle~ GIl.NF7t. ,,~ Rtq/..Il: afZl<'liU6 L4r GROUND EL.EV. 27', / I 

DRILLING CONTRACTOR~JVfl'-!'r·L.4! U-w LOGGED BY 8. L./GuRAM DEPTH TO GROUND WATER1E:J 
TYPE OF RIG HOL.E DIAMETER t# II HAMMER WEIGHT AND FAL.L 3204 36 JI ,2-1-'13 

SURFACE CONDITIONS A.C. f'.4~f(J"'t'- All.c~ TOTAL DEPTH ~.s:~ NO cORE BOXES , -
III 0 III~ ~ ~III 

DEPTH CLASS, FIELD DESCRIPTION A. 1-- Z c. REMARKS :2 A, ... :g z au 
4 "'- ~:2 :::I UIII 
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4.~ 
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.~ 10," • 
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PROJECT ...Jct?rD - UN/ON .)TI9-lItJN DATE DRILLED -.;;.2~/4..;.. • .;../~::..;3=--___ HOLE NO, ____ _ 
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... .. ... 0 ... ~ .. ... - Z <1:-
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'-._--" 
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CLASS. FIELD DESeRt PTI ON 
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REMARKS 
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PROJECT S'CR:rD - tJN/~1\1 ~/n. DATE DRILLED Z/4./t;3 
DEPTH CLASS. FIELD DESCRIPTION 
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III ... .. 
2 c ... 
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HOLE NO. ____ _ 

REMARKS 
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THIS BORING LOG IS BASED ON RELO ClASSIFICATION ANO VISUAL 
SOIL DESCRIPTION, BUT IS MODIFIED TO INCLUDE RESULTS OF 
lABORATORY ClASSIRCATION TESTS WHERE AVAIlABlE. THIS LOG 
IS APPUCABlE ONLY AT THIS LOCATION ANO TIME. CONOITIONS 
MAY OIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/Resource Consultants 

Date Drilled 3/) - 3/B{g 

Srre:.#:L 
BORING LOG O.UJ - L-/ 

2B\ I 

Ground Elev. -=:=...:..-_ 
I ,\ '2,\1 

Drill Rig EAIUI\lc,. 1500 F!.oTAa.'1 WASJi Logged By t£YYh1!- VT\J~~ Total Depth --'~~=:!.I...-_ 

Hole Diameter t.tYe" Hammer Weight & Fall 2S0:;' @) 30" 

i co 
MATERIAL CLASSIFICATION i ji 

~w 

REMARKS ~ !; Q ~ 
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-~ 

10-: l- I---
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-
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~ : . 
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.1- ~ 
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I-~ 
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1 a-: -

-.. 
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83 - 1140 - e::iJ::I 
Project MJ2rZ:.. PumP T~\ 

51~~1 
Date Drilled .-...f112~/z~e,,--~3.;.../2~/..::::5;.:;;:":....-Hole No. o.l.U.-lj 

MATERIAL CLASSIFICATION 
20: 2.o'·ZZ: 5Ar0D'1 G,FZA'IEL-

~GM _~ D~ ~ 151\." C"o".tz.;,1Z ~AIJU. 
~ To 3 ft 
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-~ 

:1-
26":~ 
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-~ 

10 
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28-~ 
. 

. :. . 
I-

30 I-
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10' 

32-:-

.:: 
: 
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-~ 

•• 
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.~ 
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" I-
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O~ 
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-

-

REMARKS 
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~D Sheet~of~ 



SrTE f40 \ 
Date Drilled _...;3~/3~/..:;8..:;&;,~ __ Hole No. O'W • - t.J 
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.: 
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.1-

-~ 

I-
56-~ 

~ 

~? 
58 I-

~~ 
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MATERIAL CLASSIFICATION 

SANO'1 (:::,f2..A\)6-
tNI-m SI\ .. :i, ~uelU>~"9~ 6Pft~ 
TO 'h" I ~ CI..A"fV1 Su .. f 

SAND 
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SH ... T'1 SAND 
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64--
. 

..::. 
: 

66-=-. 
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J $fT'C: 4= I 
Da te Drilled _....:3::..../1-3~~8::..::C'O:::::-__ Hole No. o. L0 • - =I 

MATERIAL CLASSIFICATION 

S~O'1 bgp...VEL 
GI2.A'1 J CoM.,s,G.., TAAC£ FIN~ 

GfZ./>"'Ve::L.t..'1 SAN D 
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~\J~~ To 3" MOO~"t w~'-

I 
G.(2..AO\::O I coeGL..~ 
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92 f-

Ol.-'V e: ~'1 I Sl1FF I ~ V~~ 
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- GAC.~FIt.,'-ro /3or2.u,'b W!TI-l ~ 
ml>NT\::..~ SfiNO) 12. -ICC:)# SAc-C::> 

- S8PI\..eO ~ 5' WIn; CONC.~ 
61ZOL>'1 ArvO Bt..NIONITI:::' I IN5rAu...~ 
2.'5' CA5IN~ ANo WE:t..t... c.ov~ .. 

f----

DIZ 

REMARKS 

SMA\..l.. Co0BL<C. \~ 

5/'<.r;\f'LG:'tZ- "TIP 

Sheet_Y_of .:L 
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PUMP WELL AND OBSERVATION WELL BORING LOGS 

UNION STATION SITE #2 - RAMIREZ AND VIGNES STREETS 

Con".,. eon ... IIBnta. Inc. 



THIS BORING LOG IS BASED ON FIELD CLASSIFICATION AND VISUAL 
SOIL DESCRIPTION. BUT IS MODIFIED TO INCLUDE RESULTS OF 
LABORATORY CLASSIACATION TESTS WHERE AVAILABLE. THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION AND TIME. CONDITIONS 
MAY OIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/Resource Consultants 

5\TE:~·2. 

BORING LOG ~rY\P to 8-1_ 

8'3 -IILlO-or~ 
Mi2!t.. RJMP ~\ / J Proj: [)~1\Q~\ C,TA]or) ARCA Date Drilled .3 3 -(oS& Ground Elev. 274.5 

Drill Rig \NbE3.S0k RANO TJ4 (pO Logged By MAt~~ 5c.\'t\..\.)"'~ Total Depth ---­

Hole Diameter 10" ~M!:O it' 24 'I Hammer Weight & Fall ll\.1o 5A.MP\,,\Nb P!p2-EQe-m'PD) 

o I­

-I"'­
r-

2-r--

-r-

4--

-I-

8-r--

. 
--

12-­
; 
I--... 

. 
14----: 

-l"'-

I-

16-1-
r-

-I"'-

1a-:-
. 
--

MATERIAL CLASSIFICATION 

D.O- t:t.o 

6fZ.A~st,\"'1 S,v-.O, S\L..l, ArvO 

SANC'-( S\l .... T I n~·AC.~ flWlouNT Or 

D~f2.1 A/"JD ~l)e0\'~ IN"I.A)ClN~ 

FPl46;'11~T5 oF CO/lJC(2.bTh, al2lG~, Mm.L. 

1,0 -85' bgA."G:t,l,..'1 ,5A.('J-D 
lVIE:OII)'t\'\ 10 t.o~ .sANO, 

~ctMG ~61.,..S I ~ S\l,,'1 

8o~l\Jb \..O~. ~A5.~ 
ON gOT1\fL\1 \.()~s.t-\ c.u17l~) 
GIz.~~ Af'I'{) (.O~~~ 8a.o~ 
IJp Ou(21f'1 Go. Ot2..lu .• M~b. 

It...' - DI2.t LA- 12l& CtJA nt..~ 
c;. 12A"t;:L. S AJvQ c.D fb 01" ~ 
P/2t)~S sU)w~ 

REMARKS 

SThP-n=;o Df2\I,..I,..\Nb 
fatr (0'14'0) 3-3-S~ 

3/3/8fD 
Alr<...-- \..IFT"ED Cl)mtJb 

t,.:llTl-l 0121\..1" l2-\.b (n.rt~~ 
f'fl.O'rI1 O-LO I 

3/:'/8~li24b) ~1"1\-trn;::O /l\i;A/I'I/N" 

eol2<rJb W ITl'\ ~oOIFEO Zo..I u 
A\~ O/2.ll.!.- ell 

~12i 3/t1/f!., (07~ D\!.IU-m tJJr rtour. 
UlI~ 1"2." TltI-ClNt e.lT' 10 
CUtI'IN 0Ifl pA~ GPfVIOl.!, 

Itr-o ~(3G~ ~~ 2'1' f4;i'trI'ItlV6. 

0'2.1~a::> 1b 110' t.J /TIt 
I~J/ 13/T'. (1100) 

A~1iD \0" TR.\-CcN~ 
(31'- To 10' \..ON b ~INb 
S~CJY\) ~tVQ ,s1"AO-'WiO 

I?DlIfri ~ LO .... S~ Df2.l"'l..,u~G 
Wll~" of P\\."oT HoLZ'". 

RD j)(£.\v\..~ \0" P\~r 

~ HU£"1"D lOb f 
3'3-&(, 
ADOED Sl)~(.OL. 

6t),Ae GUm 11:> O\2-lu..IN6 

Ff....UlO, 

3}3/SfD63I.{O) Jlir Iii' wllll 24" 
f1I!OQII=Iid) O(2.llA- Bl'r 

Sheet I of ;-



-". 

'03-11 40 -o(.p 
fV\~n:. 'Po (,(\(;1 TEiST" 

Project ')l'-.llDN StAIlOI\.J Ap..;..,)f\ 

c:: 'TE. ~ 2.­
Date Drilled _-=3;J..f.::;.3_-.::::lo;.,J./...:::s~~~ __ Hole No.R:~~ ~ WaL 

::c en 
..... en .... .... ..... 

b: c:..J MATERIAL CLASSIFICATION 0.. 3:: =§ REMARKS en ::e 0= ..... ::::l ....- 15::e 0 <C en c:c 

20·· 
(NO 5 tNb) 

313/8(" !.to~) AT 20' 
~ ~.o - BS 

, 
GfZ~"\;;\..l,.i SAlVOS ~rf\{I!... 

-~ wrn-t 10" T'R1-l6 ... e: 61T. 

~ -CoN"NU~-

22- ~ gO ~ 

~ 

~ ~ -~ 
~ 

24-~ 
~ 

-~ 2.~' - DR-I\ .. t- " 3l/3/8to (tC1-!O) AT 25' 
~ 

f2..1& c.ttA.11l::::tZ--10 BIT 

26- I:- COBI?~ AND bl2-A'-I6)....S L.Or!l-\ 10" T12{-CO-VIr. 61r 

-.. 
28 -:: - 3/3[810 (\SlO) Rr ZB' (,.)1Tt\ 

: 
moO/AI::{) 24" fJrr, ~"e;:I..~ 
PttvO COP..~ Rlwf" &. -

:. /NTI;) PIL.O"I ttol...e.] Pul..l.u:O 

24" rt'IoPIRI!Q Sli our 
30-~ OF 111:)l$ Ftt'IQ AiTfIC~ 

~ 
\""Z .. "~I-~L SIT 1"0 

-~ Cl.0PIN. Olft'" Pll..OT tIeI~ 

. 
~ 

32-~ 

~ 

-:. 

34-~ 
~ 

-: 
. 

36.- =-
-:-.. 

38--
.~ 

-~ : . ~ 
40": ~ 

-~ 
~ 
~ 

42-~ 
~ 

-.. 
Sheet~of.5:. 

" 



53-!lYO-Ot.:. 
f'nRTl {:/l)(I\P 'T1::"5"1" 

Pro ject U NIQN 5Th}) be,) Ajl~f'I Date Drilled _3~1 ~::;...-....;0;....w.r8.:::..Co.::.-__ Hole No. ~: ~~ 
~ 

(/) 

MATERIAL CLASSIFICATION ~ ~~ g~ REMARKS ~ 
0 ::l ~ 

44 I- q.o- 65 
, 

b!2=.A,Va..L. i SANCS (NO os tNb) ~ RMPt.-
-~ 

- Cb~T7NI..> Il:!) -

46-~ 
gD 

~ ~ .. 
-I:" 
I-

48- I--

-f-

I-

50- f-o 
3H/ro& (1436) AT so/ wrm 
2~ ,/ ""00 I f'T\!:o O(2{u. 61'-

f-

52- I-

~ ... 

54-~ I--

-I-

56- f-o 

-~ 
~ 
i-

58- I-

.1:-

60-. 
~ 

3/S{ek (D'3~ Bi (pO:~ I:-
~ DIl\WN(, IA) 111\ N~ ZI.{ N 

-... MODIFII<.O OJ2.tu.. Blr) 2NO 
t31r \)S\!:O.~Q.S ".~ 

I- c~e~ FAUAI'& INTI) 

62-I- CU:ttN~ f::J(jj" PH.oT Ht::l£ 
At;. Z-L{" Sll IS AOVA-lu.~ 

--.-
-

64- I-

.1:-
l-

. 

66-
~ 
I--

-f-

Sheet~of .2-
68 



53-IIl.1.o-t>h 
VVlI2-TI.- P'>M (.) -me.T 

Project l)f\lIDl\j 5TA1"l6N NkFr 
J Sm::~2-

Date Drilled _....;:3::;..L.:/3:---'l::04(...;;6:-Co ___ Hole No. elM." W1ZU_ , en 
MATERIAL CLASSIFICATION i i§ ~ ~~ REMARKS 

Q :;) -< en 
68 l- I 

SPtNCS. ,vb) I- G) ,0 ~ SS b 12.A "Ie:u... '-{ eND Sf rvt P(' \ 

-I:- - Corvll (\J U e::O -
I- 3/Y/&'(I(q3D) /f.r 70' lA)1~ 
:. RD 

70 - PlIl()If'11!::I) 0fZ.lu.. err, WE:LOl;£) 

: t Wlf' I::b WblZl'I OOWN jtI IVUe$ 
U4 ,,) PUI.\..t."'O p.co& MO 6\. 

-- Tb A"T1)\C~ s~ r;.OOIf"1W 

- D(l{u, GIT ON '3/5 9G. 10.('11· 

72-- (sa: '3/s/Bt.:> AT" ~,) 

--
~ 

74-l-
. 

-. 

76--
--

78- ~ 
~ 

-f-

aa- f- 3J3/s~ (,I45) p:;;r ed wmi 
PIt .• oT HO~ L)$.INEI 10" 
~ - U)vW:; ew'-. 

-~ 3/5 (8f", (1'i~O) AT &:;' wint 

-~ '2."'0 2"1" MOOIF'r't:Q J:ilZ(I.I. 

82-~ air, Pr20~..o .·5LOW,~~ 
fiNO ~u..~ AauMov,,;nrH_ 
IN P\ \..0"- "t3oru N ""' 

-~ 

84- ::-
: 

- 55'- \lot &;:ul2Dq:::.. 
86-- . ?L>e:NTE: F OR-MA:i1 DN 

I- -SU ... TSR::>~e; / C-L.A.'1 ~TO~~ 
-~ OI..tVC 6::P+I-f COL-Oe.... 

88-~ 
3/s/~ ll'-t'SO) A.T" Be/ Wlnt 

(A1Or2N z.r:I' MD 01 F'u;;O etT, 
I- OIZ.lI • .I .. M.)b muw ~Sll~ 

-~ IN l3~c(Uu: I snu.. ScI'N1 If.. 

l- . DltilN lZt_ ~.TTl.L FP~ 
61Z1'\V1SOI. S. Ptf'lO ~GI..US nwtT 

90-f-
f'ilU. 1...sTl> PIl.OT" C:>ofZ. • .....l(.. 

I-
-~ 

Sheet~of S-
92 



'. ~ 
(I) 

~ Q 

92 l-
I-
-~ 

I-

94-~ 
~ 
I-
-~ 

96-~ 

i-

~ 
98- I:. 

I-

-~ I-

100- I-

-~ 

.. 102-
~ 
~ 

--
104-1-

I-
-~ 
~ 

106-1-

-I-

108-~ 

~ 
-i-

112--

-~ 

114-1-

-~ 
I-

116 ~ 

I ~1n::~'2-
Date Drilled _--l3'-lL-=5:....-..::(':..../wB:::.,;C,;;...-._Hole No. BrfilP wat...-

MATERIAL CLASSIFICATION 

SS'-\lb' 
'P<..>~1'E 'Fo!2-MA.110 N 

~\\..T~1l:::N~ / (,,(,1*{ ~~ 
- C.oNT1r-Jue;-o-

REMARKS 

-3!3/s&(rz:zo) CPM"'~ 
I 0" PI \,OT Hol..(!; it:> 
IDO') ~1Z:fYlOVIZD O/2-l\..1.; 

~5. ANO 811- ANO 
~ (2(;ftYV\1f,.)(" 2.4" 
riol..E. ) 1)$'1" 6 ILI;'lS'7JIIof­
'0'IVe: !5,r MOO! F"~O 

,,".Jlm 1.VQ.()w;D W'No~ 

1'b 201.\" 

Sheet 5"" of l5 



THIS BORING LOG IS BASED ON RELO ClASSIFICATION AND VISUAL 
SOIL OESCRIPTION. BUT IS MODIFIED TO INCLUDE RESULTS OF 
lABORATORY CIASSIRCATION TESTS WHERE AVAIlABle. THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION AND TIME. CONDITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/Resource Consultants 

SI"'T'e: *2-
BORING LOG O<.D-:L 

e,s -1l\4C -o~ 
Mt<ic.. P\)""'? ""'~T" / I " Proj: UNION $'Q.17CN A~~ Date Drilled 2. Z4-2S, SlD Ground Elev. 277 

Drill Rig l=AIUN~ ISOD ~@1 W§\ Logged By t;"MI~ lJrus.~ Total Depth '1 L.\ I 

,,~h ~ ¥ 
Hole Diameter '"1 (e> Hammer Weight & Fall --=Z:.::5(~D::;;.-..::t:£j:::;....:'3=o~ _____ _ 

s CD 

MATERIAL CLASSIFICATION ~ ~i 
~w 

REMARKS ~ 2 !; 
Q :i 
0 

~fiLL. 0-2' G,J2A.yEl-'1 SANS? :-Ch'-~ ~ Fll...L . 
-~Atj c.. 

2 
2'-7' 5\l.:r -(F1LY, DAiZ'f'. 61ZOWN 

-f-Fiu. GJ2.AD1NcP 11'..)11::> Ol..lUe; 6j2.E\!N) 
0 ~( ume- FI.v£ -"t'O -Wl~LVtY\ 'Hae. of: M e'TJIt\.. 

4- I- (;I2AVet. /lrIVO SAND AT 3.5' 

-... 

6- I:-

~ 
..,':''t': SAJU D'1· :m .. T - t...1~T Ol..lvE: 

I 
8- SIZ6WN I SOrliE G:.12,eo.VQ.. A.NO 

FINe:- $AI'IO. G2AOA"~ "\=II,\'" r " f. 
G.C>fo..)~i • .3 SFlfAL...l..lo861£ 

f. '7 '-2.8' G12Avat..~ SANO L SAM0'1 ~"a-
~ 10- AI\)GoVt..A~ "TO SI.>~IZD\)lV!) lID ~ I---

I-GP Wl1lt M&:Otu""l it:> <!OA tz. ... 6'" SAND. DR 
-t- ~~'''''''~ c-/ I---

-€:.ei" 1"2.S' ~ cASol~(:::' 

12-~ ACoeo ~ SAO of 

~~ 1<1' 
\]"'otl't.t ~ J:2.aV E'Q:f"" 

c.bA.Q..s.e SA""'O ANO oaP-'#fiA- ~~ OIZII • .l ... 2t6 atA--me. -t-
AT /I' 

f. 
1~ t--

o~ 
-f-

16-1=.--
rtlrolUW'I 1'0 COAR.!o€ SAlVO 1.£'N~€" . ~SP £)12.'1..1- 12-\~ c.tTf\~ 

~- gmpPe:c rl2OvY1 1~-171 
-~bP . 

1~ t--

':foo 

20 of. 
Sheet 1 of 5" 



63 -/1 L.t 0 - 0(:;:, 
Project M2.TC, Pt)tY1P ~T' Date Drilled 2 - 24 - e,,=, 

51i'S ... 2-
Hole No. OW-I 

20 ~c;,p 
.~ 
~ 

22-~ 
~ 
-~ 

l-
I-

24-~ 

.~ 

~ML 

32~~ 
-

34-:1="" 
:~ 

to 
-:1=' 

~ 

MATERIAL CLASSIFICATION 

$ANO'1 ~"€L -(Q::)N"~ u€O ) 

U)~I'T"6: ANO GIlf't'"( col'Of3>l\?;:> "'-.) I".. 
c..OA~ SAND I Tf2.p..~ $11. .. \ ANO 
Cl.A'1 

GI<DoNO LVA~ AT 25."7 
L.t:Ma. YVle:ASUI2.IZO ~ 1\:00 "oM. oN 

3/~/'Ofo 

31'- 3G:,' c:;.u_T ANO '~ND'i ~'\I~ 
'~~~O€D l..6'N~~ OF SII .. T 

ANO SANO'1 GP-A\>€l., 
Sll_T - .DA~ cS.~ I WN.2 CJ..R1 

.' ~IVO"f ~e:t..- c.oAI2~ 6P1'N-e:L. 
AND ~O) l..lme FI'YVi5 II\J 

SANOS J -61 t.:T' 5B:'A-MS 

38.-~~-------------------------------------------------
'::21'_'_ '2a.S' 

.t. -
:~ 

~ ,-n SAN D'"f 
".,NO PttvO GoI2.AVe:1.- I.V l'n-\-

"oe.~~ PrrvO eou .... o~ 

SI\ .. '" (?j ~oFi z~e 
tOlWD'f bIZAVEl-

C-2 

c.-3 

c-y 

c.-s 

C-7 

1-

DR. 
I--

-

REMARKS 

DIZII .. t.. RIb CM1'1'l:P­
AT '30' 

DI2. 2" coerou::. fPA6Pla-If 
-- IN Dt2-IVG SoAMP\,t;i' 

~b De.tu.. 12\(.. 
c~ AT 3(P' 
\)Sf2.\.f Sl'12oj\j& 0 ~ t..L-
12\C::. ~ A-1-a7 
. - eou L.De:cz. ~ 

, 

~j) v~ ST12-ofJb DR,U­
Jl.\'-' ~1Tt:R 3""1. 5 ' 

11\)C.f2b~IJ\)" 12~\S ~CE 

GI'~iEt.. rv1 ~ f2iipr(J INb 
-1\1 0 Com G\J$il ~ 60A S 
~ StJRPAce. A50ve CTZ-l/../..1Ne: 

!oe '&«eet~of ~ 



5\w .... z... e3-1140 -0(., 

Project MT<TL PuM P \c.?1 Date Drilled _--=2:::..--"==2=-L\.l.--.....:B=-=b~_ Hole No. cxv - \ 

46-:" 
: 
-9:l? . 

48--

-~ 

50-,.. 
I-

1--5P 
I" 

52-I---

MATERIAL CLASSIFICATION 

SANQ'-{ 6.i2Ava - a>t\)TI~ L>ED 
rnriT11.€{) IAlttlTf" /TtJC ~) CI..A&15 Su0~Nc.ot..fr{L. 

"T't> Sl)G~oe;o} 'TJZAC.E ~(.T ~IT'Ii CL..A'1 

45.5'::" Y~.S''' Gi<Aya.\..~ SAND 
I..ll:ori-I 6AA'1 ANO ~t-+t'l'1::} CtlA(Zbts: 
SAfvO I ~ ~1'-1", ~ r& c.f2.P+JG:t-

Lf9.S'~52.5"" .~D 

G£A'-() LImE G2/NEt..,~~ 511-'1) 
mEVll)M it:> Cb~ ~....o 

~ 52.5':" 51·5' SANO 
i5P sAtvQ IIV'~ Itv~I:t>D~ 

54 -~ ~",,.o'1 Gfl.It,,,a IXN~ 
b:c MI5:t>IUW\ 1b UI~ 5ANO) 

_~ ~TS sue RNEoU\..~ 1'D 506-
I- (.201.WO \l:O 

56-~ 

eo-=-
. 

-; 

57.$'- (c,1.S' G.I2,A.,Ve:L 

~vas t.Ofilt .sOrA" MW1V~ 
'10 CbAo.!:Ie:. ~A""..D 

I- ,I 
62-~M (oI,S -fo~.'i;-'5ANO ANO Sn .. T 

7 DA~'" Gl2~ I FINCF: tJANO AWO 
-::ML SIL'\t"l'f.l~ CJ..A"1, ~1i: .,SWlAt..!,.. 

64-.... 
~ 

--
66 -l"­

I­
-:. 
: 

68 -

GP.AV~) H2 S OOOfZ. I/\.) 
::";"r'I\~ 

c.-'l 

t-IO 

l?12-
1-

-
DR. 
f-

REMARKS 

YAfZ.IA0~G O/2.\I •• !- 12-lG. , 
~~ A,."i: 5'2.S) 
53.5) 54 1 

DI2lLL. ~I f::, Cl+A ~ 

AT" 57,S' ANO fJ:,O' 

I---- Log- D42,u.,.\J..)b 
DR FLu} 0 CU<CUI...AilON 
'-- SME'U- CF H'1Df2.0bEN 

SUt..Pt+I~ IN SA", P!...S 

gD CAVI~b- eee-1Nb 
CA\lW TO 7 1 

Sheet 2-. of ~ 



83-1140 -o~ 
Project fY112-1Z:.,.. PI.:W\ ~ ~ 

/ 51~~2-
Date Drilled _...=.2/~z:...:l.\~-Z==S:::.l.....::f>:;..;~=-- Hole No, O<.Q - I 

70 -r-
~p 

~ 
72-I='"GP 

~. 

--
74--

-r­
r-

76-r-

MATERIAL CLASSIFICATION 

~.S-71' SANS:> 
~ I M£OI\)rI\ CbA.v..e:) 
~ ~WlAu.. G.R.I'IV t::\-

, ' 
78-~'P 77.5-00·5 

'r­
-roo 

r-

80 -I='" (~P) ANO (G~ sArlO f1rt() blZ-A~ \..\Doo&51!S 

il+t1lJ1.'1 DI::OO\!t) 1'0 \,.","",""A'i"d) 

o,"P, ... , AI Itf'Pfl.<H.. yo· 

C-ll 

C-I2.. 

DR 
~ 

REMARKS 

'DQ.\\..l. f2.(h Ct-\,o.m;:s;a. 
AT 711 

De:-~ Of2.4u­
\2.\~ c.~~ .Air 
74' AND 75.S' 

D£lLL 121"- Q\oA~,z... . 

-

I-I-

AT 77.5' 

2-24-8(0 
2--ZS-Sb 

ADOEO 1. ~ (zs4 .) 
CIP 12Ev~ 

Sheet~of~ 



~~-IlI..jO -oG:7 
Project MI2T[.. Pt.>'M () ~ T 

51~ ::#=2. 
Date Drilled _....;.2.-.;/....;.2_S.l.-/..;;..B....;;'='~_ Hole No. ClLD- I 

s (J) 

MATERIAL CLASSIFICATION ~ ~~ i~ REMARKS ~ 
Q ~ :5 

92 ElF b e:D J2.0c;::::... - S!L.11:::>~ ~ L Cl,..p.,,{ S ION ~ 
-c.oN"~U~- RD -

~ ?t.>EN~ 1=""012-"..., A.. .,." ON 

94 
: E)o.JO oF eot<.l~b '9'-4.0 1 

-- -F~~eg ~~~ 

- I r-..l ~~ \-\..IG:,C) PI e."Z.ON\.~ 
96-- o'-Ie:>' NON ~~ 2.;" cA~NC-

· 10'-81' /'W AOt ( I\J ~ S U:STTlcO 2." CA&I t\) ~ 
- 0.2.0 '/ SL.01? ) END CAF'p~) 
~ 6AQc:.fl \"'\'2=0 90P.rNc;;. to 11~ ~ 3> 

98-~ I-
m~~ =A~O} c.s:, -IDc:f'I'" SA'-S:> 

-~ 
- Fi.u=I4'CD PI~~ ·'Vt'T"r1-' ~rt 

Lv A: 1'IdZ- I·· -

- IN~1'Al.LtaO W~ u:;N~ ~tvf) 

100-~ ~l.e:C> 'fC)P t.{,s' "" IN c.o~\'E"' 

G~ Ar-t'O ~lE:N~ l\"£ . 
-. 

102--
--

104- ::-
· 
· -::-
: 

106-~ 

-I-

~ 
108-100-

-
--

110--
· 

---. 
: 

112--
-:. · 
: 

114--
-:. 

Sheet 5 of 5" 
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THIS BORING LOG IS BASED ON AELD CLASSIACATION AND VISUAL 
SOIL DESCRIPTION, BUT IS MODIAED TO INCLUDE RESULTS OF 
LABORATORY CLASSIACATION TESTS WHERE AVAILABle. THIS LOG 
IS APPUCABLE ONLY AT THIS LOCATION ANO TIME. CONOITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/Resource Consultants 

S\TS-Z-

BORING LOG o.~.-2.. 

M8>3.,...-1142.::.c:::.,,<--.,.,~- / 
Proj: u~ON 6~;;Otl..l·\SoAR~ Date Drilled Z.12S-Z75~ Ground Elev. 2eo' , 

Drill Rig filU~(, lSCO KamP-'1 tUA§'~ Logged By E'rvI\!2. 0TU$~ Total Depth 8L../ 1 

Hole Diame.ter_Y..L..'7.:..;7e.::::.-" ___ Hammer Weight & Fall 2~ c9 30" 

MATERIAL CLASSIFICATION 
o Fi~ D _yl 
_~Af) 

SAND ANO G,AAVEl- -(FIL.L) 
\J,)1lt-\ DAI'K. ~~ SIL.T 

2-~ 

4 fiu. Y~7 I .$11':1 _ (Flu..) 
- ~PG) ~ J DQ.'1 I LCIO~e:-

I-

6-1-- SU&.Hi"1-'1 DA.rV\p 

.~ 

ML 7.:s' ~ - ~~, SU&tm.'1 ~rI'I.p1 TQ.Ac.e: 

CI..A'1 $oF, 
8~'--~~~~+-~~--------------------1 

B~lo' SAND - LlbI-\T e~N I DAM~ 
~~ TO meolum ~, UTT\-~ FINE 

~,,~ l f'ooC2'-"f ~DE:O 

10-.~~---------------------------------------------1 
ID:"l~' SA-N01 b.RA.'VEL 

--
~ 

12--

---
.~ 

14-~ 
.~ 
~ 

-~ 
~ 

6~N TO l-JGot+\ ~'1. 

<:::o,t2.Av~ - co~~'" I sua -1ZOt.>N!>\:."'O 
!iANO - Poc>I2\,'1 ~OB'O c.vlll-t 

t..\'m.~ Su.:f 

16~--~-------------------------------------
liD' - 20.S' GRAV'Eu...'1 SAN.D 

L.I~T (3l2ow~ TO 5Pr;c~\.eO 't~/Gol2~ 
LVSI, M~\ufV'\ D~S.~) POOc:l.\.'1 ~OW 

(YJ~UfVl 1't) CoA"~~ ~IVOJ,vJEVIuW\ 
GI2A\S.- To 3/~ II TgA.c.& !So\\...' 

I 

C-l 

c.-~ 

REMARKS 

AD Fil-L 
~ 

~~c.~ oF ME'tAL NA'LS I ) 
C:.I.As.s. A.N!) SI..AG::o- 1..\ ~e: 
1VlA.~A'- I>cr L{' 

~ SENT me:rAt. 
5f'\ Kt; ~,.. 5' 

t---

DR 
t---

, 
~e:T II. $ oF CA50INb 

ADOro .:roH~C'\l~" 

Sheet ---.;....\ _of y 



8'3- 1/1..{ 0 -oc.... 
Project MalC- PuM P ~T 

5ITS:+lt2. 
Date Drilled _--==2+-I=z=5J-/.:::~;;::;...._ Hole No. o. w. - 2... 

MATERIAL CLASSIFICATION 
20 ·~Sp 6RA.Veu..'i 5~D 

_I=- 2O.S~ Zl( GAND'1 ~VE:L 
~~ /"'lE:ol4T 6~ l.O ITl-\ G-T2A"1. AND '<!a.\,.CiLU I 
~ MEOI~ 1'0 CoA~~e G::,I2.p..v~, 

22-~ POCIC2t.."( ~-o ~AND, \..rm .. e 5U ... "\ 
t 
.~ 

24 B;P 

26-~ 

-~P 
-~ 

28-~ 
~ 

-~ 
~ 

'\ 30-~ 

-~ 
I-
~ 

34-:~ 
:1-
I-

:~GP 
I--

38,-1-
GM 

-I-

--

I 
Z$ 'Tt+//'.I C.\..A'1 S\\..T 5e::AM J SOdlE:' 

~NO 

, Z' 2~.2> -30. 

GoI2.M I mwulM 11:> Ct>f\f4e. ~NDI 
sOW'\~ ~A"e:l- I TPAc.s SII,T" 
~l.,.'1 ~ ) 

I • 
3011-~7 

SAN 01 C:::R.A.\J a. 
!A)~ ,\\.:'r I ~""1 I LOO':£ TO 

vYI~l\.lW\ D~se; 

CoAli!-s>e ~ Arvo b~"Q.. 
c.oe0\4' ANO ~OUl..O.::rz,.. -z.ot'II E:5 

L-b-Jse;s o-F co013 t..-e:s Af'tO l3oul.D Qj2...~ 
- YA"IAtO\..€ -

RD 

c.-3 

f-

C-4 DR 

REMARKS 

D1Ztu.. 2,tG.. CH-A~ 
AT 2O.S' 

1-WGl.- 'MeA~l2.eD ~ 
IISS A.M. eN 3/3/eID 
CAv I NC:::. F~~ 
~' -rc:::> 31 1 

ST1).ONb DP-tu... G~~ 
Ar 42.' 

Sheet ~of ..:L 



8>3-1140 -oc..:. 
Project M12TL. f\)MP T~\ Date Drilled 2.12G-2~/5rc 

S )1'-E. 4!=" 2.. 
Hole No. O.t..o.l· - 2... 

MATERIAL CLASSIFICATION 

44 -Sp 
-

46~--~--------------------------------4 
Y~-51·~ G@A\/a 

__ G? 

-
48--

-~ --sP 

50--

54-I-

-
-~ 

<sI2-A"1 I Wlffi ~AND "NO 50M!!; 

Sll .. :r l c.oAa~t:: G.~,o.,\la i1:::I COe0L.e: 
Srz~ C.\..AS~) C.OA(c!C;;.1! ~ANO 

5A N o'1 G*<A.\.J ~ 
CC>A(2'S\!". SA""" 0 J ~"U!. FIN~ 

GeA.'1 I c.cAtz.~~ SArvO J Poe(2.\. i 
6+ZIto1:."'O, ~\-m..1!: Sl\ ... ~ 

H zS 00012. IN SA:-M 'Pt. ~ 
56~~~~------------------------------4 

sed- se,' SAN D 
~l rflGl)11)tY\ D~ I FII\J~ TO 

M~""Olv~ s,qtvO I TJlA(.~ slI.:r 
SP --

H 2. S oooa.. IN $A-(v\.p\..~ 
58~--~~--~~~~~--~~~~----------4 

S5-fs:,( SANDi ~r;2~VQ 

-teP G~ 

. ~ &>\-70' SAN\) ANO SI\. .. T 
62-r-

~/ 
-I-ML 
:~ 
+ 

64-1-

-: 
: -

66-=-
-

68 

DAfUo::. ~ Tb 6:D-A~ / L.oos. €: iO 

Mu:<JluN\ ~s~ I S()tVll!:. c.l.A'1 AND 

GIZ~a I VIi:$2H. F'I\J~ ~AND I TPAr£ 
ot2t>~N'C.~ L PLANT T2.0b11.£i5) 

C-5' 

C-Co 

C-7 

REMARKS 

\2.D 

1- SL.1G:.HT 14 zS oDOe.. 

D12-
-

I 

CPtYIN~ TD t44 
~~ 012.t1A... \2\6::0-
CHA~ I AOOa> PlOO'~ l.,.. 
12Q~T 1D OC2.'U.IN(.,. . 

PW1o) ~O~ flr1) 
c.00e~ Bu:x:.~ f\Y­
eCf2..1I'~b . 

on 2-2S-B/.-
I'--V 1-----=2;--.::::2:.:::::~=-.. !:::e;-=:-(,-

-

-
-

c.A'II~ 10 31 I 
} 

e;0<S2-\~ o.J"""":/ r;;t'"' 
~ 

~-po::.L-n()r-\ ~'D ~ Ak 
A DJ"AC IiJ"'J T 70 CA\J1i:!) 

t-te>L.G: J D12o-I ta"" , 
CA6\NC:::.lO 32 
!2aUWI~ OlZ.l U-l Nt::, 

AOOED 12~G:12-T Tt:> 

DC2.I\"l-INt- FL.OIO. 

Sheet .2-of -=L 



83 - 1I!..l c> - 04:> 
Project M12.Tc.. P'.)('11P T~T / S\~2-

Da te Drilled -=2:.;...!=~=-~ =2.L.71-.:..::8:..;::""~_ Hole No. D·(.U· - Z-
~ ) 

MATERIAL CLASSIFICATION 

S,A,ND AND ~\\..T 
- ~"N'->e-o-

70~~~~---~~---~~---~~--------------------~ 
7o~71 SAND 

-Sp M\l;Olu", £:oA12>~ I urnE ~~~ 

72-­
r;p 

-f­

~ 

74-f­
~ 

-~ 

76--

--
, 78-:' 

--
80--

'1~72 SANO'1 bfl.AYreL 
CcA~ SAN() AtvO ~f2.AVa ) 
o::;,e;.~\...~ p..Nf:> 6ou\,...DI2<2-S 

>< 

REMARKS 

1<D 

DK- NO ~~CJ:;N~ 
f--
~ D",\..L. 12lG. 

Ct+ATTef2-

Lc:6r D~I..U f\)C:, 

A..\)I'O c.1~l>\...AT\OI'l 
MIXGO IN ADPIilOI'l,o.\.. 
l2G\IeIl-T 
CA\}IN6 uP TO 3Z' 
ACVI N b ArorT'l£)N A.L.. 
12€Ve.¢r 

e,2' \..os\~'-=' f='t.l>\ D 
~ 1b11\t., ~ ~Jt<..;:> 

OF {2.eJ~ De\\..\-.'C:O 
1b ~' AtvD \N&TAU.J!D 

2" CA5lN6 
84~-4------------------~-----------------------~----r---~~-----------------------1 

E"-lD o~ BC>R-I~e::.. e4.0 
--

86 -:­

-:. 

88--
-

--
90 --

. 
-::~ 
+ 

92 ~ 

(Bc>/2.I~ G. C .... t>5G: 1'0 e>o;;;e ~") 

II\)S~U.W .pt~ZOM~ 
0-1"2.' NO/\) ~ 2/1 CASING. 
I z!. ~ \ ' MAO+~E' SLi:)i1\!O 2" CIl6I'" G-

0, 2-D " SLt>TS, 'aVO CAP?eO 
- FWY:,t-EO e~~ ANO CA5l~ u,) t11+ 

C.t..cttN wA""T\::l2-. l~L{OC G.A~) I C6Nl1l\JveD 
iO A.~) WA~ NOT" ~~aNI~b ~ 
~<L -L.Ds.T 1?:> ~Ai1bNl Y\JM~ 

i)ov.JN AOOii1nwAL l)JAlr:.~ /VNO 1. ~ 
o~ ,,\..~" (-:tBoo~) 
- eAaA I '-~ ~Nb WI1H #3 ~ik-aC!:'l 

SAtvO f e. - 100** SAc.s 
- Il\)So1"A\"\"eO W~ COV~ AND 5eAf..~ 

TOP 5' v..)1'n\ CONC.P-t.~ 61<.001 ANO 
e,C;ThN liE", 

Sheet ..s.-of -=L 



--, 
j 

THIS BORING LOG IS BASED ON AELO CLASSIACATION AND VISUAL 
SOIL DESCRIPTION. BUT IS MODIREO TO INCLUDE RESULTS OF 
LABORATORY CLASSIRCATION TESTS WHERE AVAILABLE. THIS LOG 
IS APPLICABLE ONLY AT THIS LOCATION AND TIME. CONDITIONS 
MAY DIFFER AT OTHER LOCATIONS OR TIME. 

eo-II,",O -otC:> 

~ Converse Consultants, Inc. 
~ Earth Sciences Associates 
~ Geo/Resource Consultants 

sIrr.:t=2. 
BORING LOG D.U).-~ 

M!2-TC.- PL> rY\ P ~'\ 
Proj: UNION ~~i"10N A~ Date Drilled 2../2.8 - '~/l/sV? Ground Elev. 2BO' 

r:- ~'S' Drill Rig FAI\..INb \SCO l2.ol1'l~ WI6It 

Hole Diameter y ~ It 
Logged By r:::~I\' L.)i\)(i.~ Total Depth .--,..;:<::::;:)=.;:::;;;..-.-

Hammer Weight & Fall 250*' e '30" 

MATERIAL CLASSIFICATION 

o ~ht.L o.o~ 0' 611 ... 1"1 SAN.P 

-KA£J 6~~ 1 Dll'1 It..coSt::) 
e:.<z.\~ A'-A6 mGAl1? I 

2-f-

: 
-f-

4-~ 

6-1-

10-~ 

~ 
~ 12-r 
-~ 
~ 

14-1:-

h" A$PttAa /\(,-,0 B~ 

, , 
1\ - f7 SAN D'"1 G:J2.A \J r::L.. 

WE:tl+T ~.., TO \..\~I-"T Gcz:,wN, ~1-nC. 
Ct.As,iS I Poo!ZI.-'1 ~I!:O I CJ...A~T5. 
~oS~"'A4IL 1Ct SUel2ou~e::O 

5P 17-1~.Y SAND 
18-t:- 6fZA'1 1t;) I..l6t1T" ~~ I L.OOst;:, 
~ WITH 5\1-, ANO ~PAve;l.. 

-I-&P 

20 .~Mi IB·&'\-2~ 

c-\ 

c.-2. 

I---

012.. 
f--

I--

0\2. 
f--

RD 

I 

I 

REMARKS 

I SET CASI~ 
IF ANO PlDD\!O 2efszr 
1 ib OfZ\WNb l='\.1.) I D 

Oll-IU,. (<Ie::. CI+A-~ 
AT I~' 

Sheet I ofL 



.. ,..:.-.... 

~~- 114 C> -of....:::, 
Pro ject M rz:-;c_ ?IJ rV' P TE.""";."I 

S\TE::'~2.. 
Date Drilled _--.;;;;;2.+-/.;;..2e~/....;;;8;;..;;~~_ Hole No. o.w. - :3 

MATERIAL CLASSIFICATION 
20 ~ IS.Y'-2'3' 

-~ 
~1L.1'1 SA-l\.\O AND GRA'J'EL 

511 .... 1 w/nt CotW-5~ ~ANO AtvO 
G~\.I~ I Lv'MP':, of 6PA'1/ Gf2'Gb~ 
Ct....A'1 

~5M 

22-~ 

~ 
~p 2'3~2"" 

24--

9..N D"1 bf2.A." ra-
SAM) ANO 6PAvQ.... J PbO(Z.l...'1 G,j:1.flO~} 

CM(2SC \ ~<..~ ;'\1..'\ . 
-~ 

26-r--+--,~---------------------------------
2.lo-2~f G.~AVa\...'1 SAND 

__ Sf> CoAP.r,.~1 PooP-J.....'i ~V!:'S:>I 
I....rm ... e: Sln.r 

28--

-
'SANDi GRA'J9-
CcA~ ~\ sue~ Te> 

SvlbP-OVN'Oe;D 

fGM 30"'~3) 5\\...1'-1 <::ol2A\lEl (.4)~ ~ '-I....A'1 

~ GP 31:33.;-' :?Af'..! D 
32-1- ~l Mb~Te-'f ~~} MW:01ul'V\ 

TZ> CCf'te~r£ SA",o I So",,!!: fiNe!: $Ar-IO, 

-~ 
'TP-A-~ SII,,"i 

34-1:- 33.5'"~43.b SANO{ cS+2A\J£L. 
.8;M LOIHTl!: -rt:::' ~ Wll'l1 C.l.A'tel1 
-~ • ~\..r Il\lc.l..I>S\~ I SOWI.e 51l .... .,-, 

36--
· --

38-:-· 
~ 

-I:. 

40-1-
~ 
I---

42--

PbO(?(.,'1 6PT\O~ Cl>ft1Z.5 eo ~ACV9 

G.12.A'1) COA~e:. 612-A\1/Q., 1"0 3 '; 
CDA~ SAND W l\A" - '!S>\ I,.... T I 

O~5\f: 

C-3 

C-J...j 

C.-6 

C-lo 

REMARKS 
RD -
DR 
I--

J2.D UJzIU- 121b Ct-tA--1T1::.---a­
_ @>"22./ 

OR 
-

l2D G~PI.OATER. 
1 AI 2J~.P>' 
-=- t.e>Ja Me::ASU~ 

/>cT lOS(> A.tJ\. ON 3/3/Bb 

'D12Iu... Rlb Ct-lft-7rL-"<Z- . 
AT 2'9 1 

ADDI N G ASJD Jil trN '" 'L 
Rev~ it) lH 1 Q:..En> 

I2P FLu 10. -t2-Ca- A'"A6tv1Dvl 
IwO 6IZA\.Ia.~ Aa.UW101flI\1I ~ 
IN 1301'Ibt-I'J OF ~O~~j 
A-~p1\f\X:. 1'1::1 rl....\)514 
(,OInT 1)trc~0'\J1!O FI. \)10 

I-

012.\1 ... 1- ~c. Ct+A~ 

~u..... l21b c.!'tft1T!::.\Z.­
AT L43' 
Sheet~of ....:L 



B3-II~O -OlD 
Project MR:'ic... PuMP ~T 

J 5\\'E ~z. 
Date Drilled __ 2=+-/-=Z;::::8~/:...:./8,,"(p=--_ Hole No. Q,W,- 2 

s UJ 

MATERIAL CLASSIFICATION i ~i ~~ REMARKS ~ Q 

44 ~ 43'- '17' SAND'-f 6F!A'Ve;l-
-~ ~OML slI •• :r, c.oAI2.~1& ~e:\.- D"l~\'" Q..\~ cn-A-~ 
t&~ 

48-
~. JZ.D I-

~ 
~ 

~ Y7~yq' SAND"! bfii!.A~ E:L. 

48-
~M WI~ ~\I"T, GlZQ!N CI.A"101 511.;r l-

. I-

~ '1'\~S2.' SAND DR. 
50-~ G2:R"f ) 0i:N~€ I ~OM~ Sn .• T ANO c'-'l 

I-

~GM ~VEl;) c.oA(Z.~E 1'0 WlE:OlwYl ~~ 

-~ S/'tt4'(}, f'e:olZt."( ~. 
f-

52 ~ 
, I I<D 

~ 
52-lo\ SAN 0"'1 Q2A.YEl-

I\'?I~nJec::: OF' ~tv() AI'f"Q GP7'tvQ.., t!)~;bION "''- PfZ.\1...L. 

~ 1'J2.AC.e FIIUt!b I ~~I~"'\" l.tN~ ~G c..~~--e-

54-.: l:- OP 6IZAvs...~ P.tvO ~~I.AS ~/-~ Of2iu.. 
I2l"-~ -

58- I-

.-~ 

~ 
58-= l=- v Prf2.I ~\.~ DI2.1\ .. L- JZ.l " 

.~ 
CttA-~ 

-I-

~ ~ 

60- I:'" 
~ 

-~ I---

~ ~I'_~J ~.D DR 
82- I-

GtaJIM I MI:OIuw\' Co~ SANe> ) c-e> I---
l..DOS£. '6.~Pt..e 

· ~ ~~ ~ I TlZAc.£ FI N 1&'5 
· --(;? ~~ I"" Al.. G.PAv£l-( ~~uz: ~8!:0 
.....- I<D 

84 

~ 
ttrI'-h~ I SAND ANO S\\..\ · 

- DAIZ.~ <&~~\S~ ~~ I FtNlZ I-

~ S~tv() PtNQ $\\..'-) PoolZ\..'1 ~ ~-o) ~~ TP1\(.~ OfZ.'-AN 1C.~ (PUW1' ~LaS), C.-4 
88- I-

~ 6f2.A\leI-· 
I---

~ 
-~ RD 

Sheet ~of -=L ~ 

88 ~ 



83-1140 -0(::, 
Project lV\ '12,-c. ?urAP ~ 

MATERIAL CLASSIFICATION 
68 ts~ 1.D1.j~(.o~' SAt-..lD ANO SII-T 

1Yl\.. OA~ ~t::l?N TO r",sz.PH FiNE. SAN!> Llm..~ ~a 

~ cP'1'-7I' SA-ND'1 bl<A.VE'L-
~GP 

70 -~ .. 

74~--~---------------------------------------------~ 
7Y: 64 I G,12AVEL 

~ CO~P.SI!. 6f2.f\v€\... To 2") wrm 
~ lYl£OIUt'i1 i1:) t:oA{7-S£, ~AND, 

76 -t- TP-Ac.e.. ~\\..., I ~'1 (O~ 

78-~ 

-r-

80-~ 

-I-

SAN 0'1 &f2..AVEl­
Sl>el2DoNOe;O 1b 1,.r.)EJ,.t.. I<OONO~ 

P~tOl..~ 

84 h-/ ~~S6" BEP~(x'):::"-R.l~ Fb\2r()~"Of\j 
t'p/ Ot-IVI~ ~ sl~~1 c.(..A'"<S1()N2:' 

.~ ~ND of ~I~ 8S' 
86 -~ -IN~~ PlGZc:>(V'1~ 

.. O-lO' NOI't S\..OTT'laQ· 2" PVc. C..A6lN~ 

-:. 

88-1-... 
.. 

-I-

~ 
90 -I:'" .. 

-I-

92 t-

IO'-76.S' MACt\IW\.lE SLo~ Z" CJlbI~ 
0.20" SL.oTS, ENO CAPPeD 

- FW$~ro CASIN(;::, AND B04'II'.l(:,. w Int 
CL.el\N LUA~ (~I8CC> ~s. 
/)J111'\ =(,:,60 6FU..oN5. ~fU42NtN(..) 1<e:T1>~N 
fl..l)IO IZe<JVC.\::O Pt,=>. ~......x, wl>.-S 
FU>~~, AOOeo Yz. QVPnPf ~L.~. 

-eACX.FIL,\, .. BD 00(2.\Nc;;;.. ("ufT1-\ #3 1YI6N~ 
5ANO 

_ \N~TA'-'\...~ wal- lOvt::'12- ArlO CA~I ~6 
1t)p 2.5', S~-A1...~ mp 5' Wlffi c~c.(Z.~~ 
G/Z.O()l A NO e>EN rz,N In:: 

C-IO 

I---

.02-

S\n::*2... 
Hole No. 0.1..0. -"3 

REMARKS 

'S'TN'-~O L.oSl Nb 
D!2lLLINb A.\.,)IO 1"0 
Fo~A i'I&"\> J rYll'fl t\l b 
L I\J AoO III 4't\J AL e.eIaz..T 

~D ' __ .:Jz/~ze,l=:f'/~B~{P::----t 
- 3/! laCe. 

CAVII\X:o. 1'0 7Z ~ 
MI)lc:D AOOJnONA1-
.l2eJ E:(.2.l"" I 50TiZ){V1 0 F' 
80!2-ll\lGo CA\JI~6:. 

I-

D\2.\u..t::O n:::. B S I 

Atvo If\) SMl..t:cO 

C.a.S:.I~~ 

Sheet --=l.- of _4_ 



. --.- "~'l~~~-le1~-q"---
. 

Converse Consultants 
Boring Log S"-S(ff83) 

TMIS Loa .. A.~c.to.U ON&.1' AT TN .. LOCATION AND TI ... 

CONDmoa .A1' DI •• .,. AT OTNU LOCATIONS 011 TlIlL 

~<~, PROJECT ~R'iO • CINIIJN ·Sr.l. DATE DRIL1.ED '2/' /P? HOLE NO._.;;:~;...--=S"_~ __ 
LOCATION L~IJr.II\Jc;. uri" It!. ,for ,,,n: 'lIGHt": t !~~;"",IKl fro\'" GROUND E1.EV. Ze.O.<S t 

DRIL1.ING CONTRACTOR (Clilt7lJ!,- -/~ !'';''JS LOGGED BY T3. IN(~"UM DEPTH TO GROUND WATER & '1 
TYPE OF RIG HOLE DIAMETER 4!.t-" HAMMER WEIGHT AND FALL .:J2tJ"'1- ~P' (1-&- a-' 
SURFACE CONDITlONS A·~· R/I?"/~~ Ii~nl TOTA1. DEPTH /~ 0 NO CORE BOXES . -' , -

'" 0 ",;.e ~ t-_ ~'" z 
DEPTH CLASS. FIELD DESCRIPTION .. 

~c; REMARKS :II ..... :8 z c -- ~:II ~ Col'" .. • • 
0.(; • Willfl d.d - 1.'3 A~f'l.j.4(T ~v(MfWr RD Scr U iJ .2:1.5' PIo( I/j, 

: :=;1 M1. 
0.3- 5'.S' FIl.L . SIIIDY ~L.T" ~ • &c~'" /)/1/1" 1At; 7 ·is-AN -~/. f - -- S 

.. .:If, / 
~i' . SH. ~ND _ 

~ . WemiEIt: CL£'*II W.fCl-f'/8Z 
'r' / .. , S((.T'Y P • I 

2.0 - 1,'0,. - 'r'- ~ .,. -=-

1 
I1~TT(,rD 11"'n:-~nl"e7) S1 

'r'-- R'D -~. I-'Iel!:r I Srrrr /r1. DuvS£ -~ -- 2)(,1t.CD ~~' 
~ ,.- k)/ et1.I"<' Df. eRIC WIT'll 7"(J1T" 

4.0 . - - F'f,,. p,C'Zt:: 1"'~'l.."'T? 

: 

9.1 
-!- - i~" tJlr Be- I.""'; 

- - , . 
-: . " . 

rs"l 
I-- -- - . . . ecz . 

.J 

'·0'. 

6.d - ::. ' .. SM YotlNG A t.f.tir/(I.IM SK !;~ -:..: ... ·C4NTAC CeNT'': ''''~ b ~ 

~:: :- S,s-- 11.0 SIf. r'l )""./l) 
f<D WITH ,1'/ SA-l'ifl't.E 

. · .: ~. . 
G~1Y - ~N. J /-{IId; 

-- -: -:. - .-.. . . ; 

~O -
.... 11 CD. DOl SF.· ~ .. . --:-.. r,,,,C T4 V. hl'/ {" SAND -7c-~ 

:.-
.' - : .. . 
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C.l GENERAL 

APPENDIX C 

GROUNDWATER QUALITY 
REPORT OF ANALYTICAL RESULTS 

Appendix C presents the results of laboratory tests performed on groundwater 
samples obtained from pump test wells located at Site #1 - Union Station 
Parking lot (southeast corner of Macy and Alameda Streets) and Site #2 - Union 
Station Passenger Terminal (northwest corner of Vignes and Ramirez Streets). 
The location of these pump test wells are shown on Figure 2 - Site #1 Well 
location Map and Figure 3 - Site #2 Well location Map. 

A detailed chemical analyses was performed at each site on groundwater samples 
co 11 ected from developed wells before the pump tests sta rted and on ground­
water discharge samples collected after at least 48 hours of pumping 
operation. Discharge samples collected after 48 hours of pumping operation 
including two groups, those sampled from the discharge line before treatment 
("untreated") and those sampled after injection and chemical treatment with 
hydrogen peroxide ("treated"). laboratory testing and analysis of these 
samples was conducted at Brown and Caldwell Analytical laboratories located in 
Pasadena, California. Copies of the reports of Analytical Results are pre­
sented following the text of this appendix. 

laboratory results of groundwater samples collected at the proposed Union 
Station Subway Terminal site provided the following water quality information: 

• Determi ned the exi sti ng groundwater quality at each pump test site pri or 
to pump test operations. 

• Provided the required design information necessary to implement a 
temporary groundwater treatment system for the pump tests acceptable to 
the City of los Angeles Bureau of Sanitation and the California Regional 
Water Quality Control Board, Los Angeles Region. 

• Monitored changes in groundwater quality after 48 hours of pumping from 
those levels measured prior to start of pump test operations at each 
site. 

Converse Consultants, Inc. 



• Measured the effectiveness and influence of hydrogen peroxide treatment 
of groundwater discharge from the pump test. 

• Provided invaluable water quality information for the future design, 
permitting and installation of construction dewatering systems in the 
Union Station area. 

In addition, we have included available water quality information on tests 
performed by the City of Los Angeles, Department of General Services and Field 
Measurements of groundwater quality conducted during the Site 12 pump test by 
Converse Consultants (Table C-l). 

C.2 DISCUSSIONS 

Monitoring instrumentation and pump equipment exposed to the groundwater in 
the Union Station area suffered corrosive damage during the relatively short 
pump test periods. The hydrogen sulfide within the groundwater formed a weak 
acid which etched or discolored the surfaces of exposed equipment. Materials 
or equipment exposed to these groundwater conditions for even short periods of 
time may require protection in order to prevent damage. 

Laboratory analysis of II treated" and "untreated" discharge samples were 
performed to verify the accuracy of field monitoring and quantify the 
effectiveness and influence of hydrogen peroxide treatment of hydrogen sulfide 
in the groundwater discharge. Results of these tests indicated variations in 
the hydrogen sulfide concentration of IItreated" effluent. 

Laboratory results of the "treated" Site II samples indicated that the 
hydrogen sulfide concentrations in the raw groundwater were reduced by 
hydrogen peroxide treatment; however, the hydrogen sulfide concentration in 
the IItreated" effluent was not reduced to the required ZERO mg/l. Variations 
can be expected due to the complexity of the chemical reactions and conditions 
involved. A lower sulfate in the treated water could be due to biological 
activity under anoxi c conditions. This activi ty coul d convert sul fates to 
hydrogen sulfide and nitrates to nitrogen which would be analyzed as a 
decrease in sulfate, increase in hydrogen sulfide and a decrease in nitrates. 

C2 
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Laboratory Resul ts of the "treated" Si te #2 sampl es indi cated that hydrogen 

sul fide concentrations in the raw groundwater were reduced to ZERO mg/l by 

hydrogen peroxide treatment. During the Site #2 sampling period, the amount 

of hydrogen peroxide used to treat the discharge was slightly greater than 

that used during the Site #1 sampling period, and the concentration of 

hydrogen sulfide in the raw Site #2 groundwater was lower to begin with. 

Hydrogen peroxide reaction with hydrogen sulfide can produce either elemental 

sulfur (colloidal) or dissolved sulfate, depending on the dose of hydrogen 

peroxide used. The high sulfate in the treated water sample could be due to a 

higher hydrogen peroxide dose. 

Based on review of the laboratory sample analysis, the temporary treatment 

system used duri ng the pump test di d perform sati sfactori ly. Addi ti ona 1 

design refinement and evaluation will be necessary for longer term/higher 

volume treatment systems which may be used for construction dewatering. The 

effecti veness of these long-term treatment programs wi 11 be veri fi ab 1 e wi th 

quantitative laboratory analysis during actual system operation. 

Any treatment or disposal system used for the project will require permit 

application and written concurrence of the California Regional Water Quality 

Control Board, Los Angeles Region. 

C3 
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FIELD MEASUREMENTS* 
UNION STATION SITE #2 PUMP TEST 
UNTREATED GROUNDWATER DISCHARGE 

Time Temperature of·Sample** Conductivity 
Date (24-hour) (Degrees Centigrade) Salinity (lJ MHOS) -

6/6/86 17:05 24 1.8 2,800 
18:00 23 1.8 2,850 
18:26 22 1.9 2,820 
20:09 19 1.9 2,780 
22:07 19 1.9 2,800 

6/7 /86 00:03 18.2 2.0 2,780 
02:03 19.1 1.9 2,790 
04: 10 19.8 1.9 2,790 
06:02 19.9 1.9 2,790 
07:25 21 1.9 2,790 
09:00 22 1.9 2,790 
09:40 22 1.9 2,790 
10: 12 22 1.9 2,820 
11 :12 22 1.9 2,820 
12:12 23 1.9 2,880 
14:30 23 1.9 3,000 
16:04 23 1.9 2,980 
17:16 23 1.9 2,920 
18:16 22 1.9 2,880 
20:18 19 1.9 2,820 
22:17 19 1.9 2,770 

6/8/86 00:11 19.5 1.9 2,800 
02:17 19.1 2.0 2,810 
04:17 19.1 2.0 2,920 
06:08 20.0 2.0 2,900 
07:18 22 2.0 2,980 
09: 15 22.5 2.0 2,980 
10:15 23 2.0 2,980 
12: 15 23 2.0 3,080 
15:15 23 2.0 3,020 
22:44 20 1.9 2,860 

6/9/86 00:24 19.1 2.0 2,870 
03:24 19.9 2.0 2,820 
05:23 20.1 2.0 2,880 
09:52 23 2.0 3,080 
10:24 24 2.0 3,000 
10:28 24 2.0 3,040 
13:24 24 2.0 3,100 
15:05 24 2.0 3,100 

*Field measurements performed with the following instrument: Yellow Springs 
Instrument Company YSI Model 33, S-C-T Meter, Serial No. 13708. 

**The influence of surface temperatures on the instruments lead encapsulated 
sensor produced variations in the temperature readings of samples tested. 

C4 Convene Consultants. Inc. 



GROUNDWATER QUALITY 
REPORTS OF ANALYTICAL RESULTS 

UNION STATION SITE #1 - MACY AND ALAMEDA STREETS 

SUMMARY OF REPORTS 

1. Brown and Caldwell Report of Analytical Results, Log No. P86-04-496, 
Dated April 24, 1986. (Analytical Results of Groundwater Sampled Prior 
to Site #1 Pump Test Operations.) 

2. Department of General Services, Wastewater Test Report, Lab No. F8130-
32203, dated April 24, 1986. (Analytical Results of Groundwater Sampled 
Prior to Site #1 Pump Test Operations.) 

3. Brown and Caldwell Report of Analytical Results, Log No. 86-06-520 dated 
June 26, 1986. (Analytical Results of "UNTREATED" Groundwater Discharge 

,~., Sampled After 48 Hours of Pumping Operation.) 

4. Brown and Caldwell Report of Analytical Results, Log No. 86-06-520 dated 
June 26, 1986. (Analytical Results of II TREATED II Groundwater Discharge 
Sampled After 48 Hours of Pumping Operation.) 

Convene ConIUJIam., Inc. 



--- --BAOWNANDQUDW~~lc_~.!j~ __________________________________________ ___ 
ANALYTICAL LABORATORIES 

Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena, California 91105 

MAY 14 1986 

A.CaiVED 

LOG NO: P86-04-496 

Received: 24 APR 86 
Reported: 13 MAY 86 

Project: 83-1140-06 MRTC Pump 

REPORT OF ANALYTICAL RESULTS 

LOG NO SAMPLE DESCRIPTION , WATER SAMPLES DATE SAMPLED 
---------- -------------------------------------------------- ---------------------
04-496-1 Site ti (UNTREATED*) 24 APR 86 

--------------------~---------------------------- ---------------------

Total Coliform. MPN/O.lL 
'~-quatic Bioassay, LC-50, Percent 
~senic, _giL 
SariD, I19/L 
Cadmium, _giL 
Cu-omum, I19/L 
Lead, I19/L 
Mercury, Ilg/L 
Selenia, IlCJ'/L 
Silver, ag IL 
Dissolved Digestion, Date 
fiuoride, I19/L 
Non-filterable Residue (TSS), I19/L 
Vola tile Suspended Solids, I19lt 
Filterable Residue (TDS), DIgit 
Hardness, Total (as CaC03), DIg It 
Biochemical Oxygen Demand, I19/L 
Sulfide, Ilg/L 
Sulfate, Ilg/t 
Salini ty, DIg IL 
Oil and Grease, mg/L 
Chloride, DIg It 
Nitrate (as N03), mg/L 

04-496-1 

(2.2 
NONE 

(0.0075 
0.23 

(0.009 
(0.03 

(0.012 
(0.0005 
(0.0056 

(0.02 
04/28/86 

0.43 
160 

28 
1400 

660 
90' 
27 

130 
490 

35 
160 

(4 
---------------------- ------- ------- -------- ------- ------

*Analytical Results of Groundwater Sampled Prior to Site #1 Pump test operations 

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795-7553 (213) 681-4655 
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Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena, California 91105 

REPORT OF ANALYTICAL RESULTS 

LOG NO: P86-04-496 

Received: 24 APR 86 
Reported: 13 MAY 86 

Project: 83-1140-06 MRTC Pump 

LOG NO SAMPLE DESCRIPTION , WATER SAMPLES DATE SAMPLm 

04-496-1 Site 41 (UNTREATED*) 

PARAMETER 04-496-1 

Phenolics, mqlL 
~olor, APHA U 
.loatable Oil and Grease, mq/L 
Alkalinity 

Carbona te Alk (as CaC03), mq IL 
Bicarb Alk (as CaC03), mq/L 
Hydroxide Alk (as CaC03), mq IL 
'fotal Alkalinity (as CaC03), mq/L 

(0.02 
5 

(5 

o 
630 

o 
630 

24 APR 86 

-------------- ----- ------ ------ --------- ----

Edward Wilson, Laboratory Director 

* Analytical results of groundwater sampled prior to Site #1 pump test operations. 
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ce. 

BROWN AND CALDWELL 
CC"'.SUL~: ".G ENG: ~jE=F=S 

ANAL YTICAL SERVICES DIVISION 

373 SOUTH FAIR OAKS AVE. 
PASADENA, CA 91105 
PHONE (818) 795·7553 

r--converse ConsuLtants ~ 
126 West DeL Mar Avenue 

Report To: Pasadena, CaLifornia 91105 

LAttention: Mark Sch Luter ..J 

TOXICITY BIOASSAY 

Log No. 

Date Sampled 
Date Received 
Date Reported 

P86-04-496 

04-24-86 
04-24-86 
05-13-86 

Project No. 83-1140-06 MRTC Pump 

Site #1 (UNTREATED*) ,ample Description -----...=-=:;:-:::-::=:.:-'=77~;;=.;_;:';=F_::;....~-;;;----------------~ ----....rsror-------Gasterosteus acu leatus Sa" 1',ClI-eO 
rest Organism -------...-=-=-:-r--------==~H-t...,..------ Source --------... 1~.c5i-:-fet--...-+1 =t-~-::-55~-
) ilu tion Water ______ F_r_e_s_h ____ Source _.,.E .... m;-;;;ec1:;r-r-Yv=,' ;-;ll .. e,.,..-;;;:;;t-T">r......-tI:1~."ZSTemperature Range _____ • _____ • __ oC 

Dechlor1nated Tap "a .. er . 

:l..eration: Air ~ Oxygen _ None _ 
. - - - ----

Bioassay Time, Control I lOX I~h 
)nditions hrs 

'-. No. ~b No. 0(, No. 0(, 
-

' . Start 10 100 i 10 lOU 1U 1UU i 
: . - 24 10 lUU i lU 1UU I lU -IUU 

'\ja"ISmS 48 10 10b i 10 lUU I 1U 1UU I 
)urviving 

72 10 100 I 10 100 i 10 1UU 
96 I 10 100 

, 
10 1UU ! lU lUU I I 

Start 10.0 I 10.0 i B.O i 
)issolved 24 9.7 i 8.8 B.9 I 
Oxygen, 48 10.0 9.2 

, 
9.0 I I 

I 

mg/I 72 9.3 I 7.7 i 7.0 
96 8.9 I 7.7 ! 7.5 i 

Start 8.0 I 7.8 ! 7.4 
24 8.1 7.5 7.5 

pH 48 7.6 7.3 7.2 
72 7.7 7.4 7.4 
96 7.8 7.7 7.6 

ESULTS 26 hr TLm< none Toxiclt'! Units <0.59 

. - -- - - . -- .- --- - ---- ----
Dilution -

")~h ;)07e IUU7e 

No. % No. ~'o No. Of ,0 No. g'o No. % 
1U lUU lU IUU IU IUU 
-IU IUU IU IUU IU IUU, 
lU lUU 'JU IUU IU IUU I 
1U 1UU lU 'JUU IU IUU I 
'IU 'IUU I IU i IUU i IU luul 

o.~ o.u I ( .U 
~.~ ll. ( 0.0 , 

8.9 I 9 • .,) '1.':J I 
( • 'I ~.U 0.,,) 

B.1 r .~ ~ . .,) I 
6.7 I 6.0 I O.':J I 

j 

7.4 I 7.7 7.7 
7.2 , .4 ( .':J 

r .4 ( .4 r.4 
7.6 7.5 7.4 

Percent survival in undiluted sample 100 

<In cases where 96 hour mortality does not equal 
exceed 50% in at least one dilution of the sample 
no TLm value is established. 

*Analytical results of groundwater sampled prior to Site #1 pump test operations. 

C. Cox Inalyst __________ _ 
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DEPARTMENT OF GENERAL SERVICES 

STANDARDS 

WASTEWATER TEST REPORT 

LAB. Nof8130 _ _ 3.;;.;2.;;;;.2._o::..~:::: _____________ _ 

Aec'd: 4-l.c.{-g~ 

Rpt'd: _...;S-~-~~:....-...;:~:...;;lo,,--_________ _ 

Director 
Bureau of Sanitation 
Attn: Chief Industrial Waste Inspector 

E!) 
MAY - 9 1986 

- RECEIVED 

__ ...;:Oc;.JfJ.§=-___ sample_. of water collected from_--"CO:;.:::..:..UV"""'-..... E}U..,.......,.€'--_a,=f.l.$=cJ:;..:(.::..:.,-;..J.i!fm~~/ _____ _ 

-.f!1er& f2./1ft.. P!UXJer.:r IVIJ$ 
tested for the Bureau of Sanitation. 

Tests were made In accordance with the Standard Methods for the Examination of Water, and Wastewater. 

Sampled by: n f3AJ7 H-17gG 

IDENTIFICATION OF SAMPLES 

Sample No. -Locallon 

1'E5r W€2.L. SIW -Jtl Ar l14Gt I At.A1~€lJA gr, 
I =-=~----------------

TEST DATA 

SampleNo. ________________ ~------_-----------------

/V..of'..L€ (W-'i5'()~57) P.ermlt No. ___ ....:..-...;;.!.;_~_--Io._~___'_'_=_';:;;..=;....;:;;_....;......:_'__ _______ --.-___________ __ 

PH ______________________ ~~~.I __________________________________________________ ____ 

Suspended solids, mg/l. 

______ Total ______ '~~·~/~'~o_; __________________ . __________________ __ 

________ Volatlle _______________________________ _ 

_____ Flxed_~ ___________________________ _ 

~"tal Cyanides, mg/l. _____________________________ _ 

ettleable solids, mill 

~4~~JP&:-· 
Unit Head 

~ General Services/Standards 

ClS/ST Form No. 54' (R '''1) 



BROWNAND~WE~I~~~~~IB~'~~~~~ ____________ ~ ____________________ __ 
ANALYTICAL LABORATORIES 

Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena, California 91105 

REPORT OF ANALYTICAL RESULTS 

LOG NO: P86-06-S20 

Received: 26 JUN 86 
Reported: 16 JUt 86 

Project: 83-1140-06 MRTC Pump 

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES ~TE SAMPLED 

06-520-1 Site #1 Untreated 26 JUN 86 
06-520-2 Site #1 Treated 26 JUN 86 

PARAMETER 06-520-1 06-520-2 
-. ----------------------------- ---------- ---------- ---------- ---------- ---------­, '. 

Jioassay, LC 50 NONE NONE 
Nitrate Nitrogen 
Nitrate (as N03), mg/L 5.6 1.9 
Nitrate (as N), mg/L '1.3 0.4 

Phenolics, mg/L (0.05 <O.OS 
Sulfide, mg/L 43 21 
Biochemical Oxygen Demand, mg/L 44 46 
Color, APHA U <5 <5 
Salinity, mg/L 1300 1300 
Filterable Residue (TDS), mg/L 1900 2000 
Floatable Oil and Grease, mg/L (5 13 
Non-filterable Residue (TSS), mg/L 15 21 
Oil and Grease, mg/L <5 17 
Volatile Suspended Solids, mg/L 5 4 
Alkalinity 
Carbonate Alk (as CaC03), mg/L 580 590 
Total Alkalinity (as CaC03), mg/L 580 590 
Other Alkalinity, <10 <10 

Chloride, mg/L 540 735 
Fluoride, mg/L 0.4 0.4 
Hardness, Total (as CaC03), mg/L 650 620 
Sulfate, mg/L 220 62 
----------------------------- ---------- ---------- ---------- ---------- ----------

373 SOUTH FAIR OAKS AVENUE PASADENA, CA 91105 (818) 795-7553 (213) 681-4655 



Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena, California 91105 

LOG NO: P86-06-520 

Received: 26 JUN 86 
Reported: 16 JUt 86 

Project: 83-1140-06 MRTC Pump 

REPORT OF ANALYTICAL RESULTS 

LOG NO SAMPLE DESCRIPTION , GROUND WATER SAMPLES ~TE SAMPLED 
---------- -------------------------------------------------- ---------------------
06-520-1 Site #1 Untreated 26 JUN 86 
06-520-2 Site #1 Treated 26 JUN 86 
---------- -------------------------------------------------- ---------------------
PARAMETER 

--'\rsenic, mg/L 
Jarium, mg IL 
Cadmium, mg/L 
Chromium, mg/L 
Iron, mg/L 
Lead, mg/L 
Manganese, mg /L 
Mercury, mg/L 
Selenium, mg/L 
Silver, mg/L 
Dissolved Digestion, Date 
Total Coliform, MPN/O.lL 

~J)iQ'\~ 
Edward Wilson, Laboratory DirectO?--

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795· 7553 (213) 681·4655 

06-520-1 06-520-2 

<0.012 
0.32 

(0.02 
<0.03 
<0.2 

(0.018 
0.12 

(0.0005 
<0.021 
(0.02 

06/27/86 
>16 

<0.012 
0.32 

<0.02 
. <0.03 

<0.2 
<0.018 

0.12 
<0.0005 
(0.021 
<0.02 

06/27/86 
>16 
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BROWN AND CALDWELL 
CONSULTING ENGINEERS 

ANALYTICAL SERVICES DIVISION 

1255 POWELL STREET 

EMERYVILLE. CA 94608 
PHONE (415) 428,2300 

Mr. Mark Schluter 
Converse Consultants 

Report To: 126 West Del Mar Avenue 
Pasadena, California 91105 

TOXICITY BIOASSAY 

Log No. E86-06-547-1 

Date Sampled 6/26/86 
Date Received 6/27/86 
Date Reported 7/08/86 

L 1~4(~~ 
L.aboratory Director ce. 

;ample Description Si t e #1: lint reared, P86-06-52D-l 
'est Organism Gasterostells aC1l1 eatIJs .. tbreespine stj ckleback Source San Mateo 
)ilution Water Fresh Source Emeryyi lle Dechlori- Temperature Range 13.5-16.0 

nated Tap Water 
~eration: Air l Oxygen _. None _ 

... -.. - --- - - -- . ---." -- -.... 
Bioassay Time, Control 

Dilution 

nditions hrs 
1 []% 18% 32% 56% 100% 

No. % No. % No. % No. 01 No. % No. % No. ~'o No. ~~ '0 -:" 

110 100 ':- Start 10 100 10 100 10 100 10 100 10 100 , 
24 10 100 9 90 9 90 9 90 8 80 10 100 

::._ .. Isms 48 10 100 9 90 9 90 8 80 8 80 10 100 
;urviving 

72 10' 100 9 90 9 90 8 80 8 80 10. 100 , 

96 10 100 9 90 9 90 8 80 8 80 10 10-0-
Start 9.0 8 6 7.8 6.5 6.3 6.0 ! 

lissolved 24 7.0 7.8 8.2 6.5 8.4 6.8 I 

Oxygen, 48 6.5 6.1 7.7 6.3 8.2 7.8 
mg/I 72 7 3 7.0 7.6 7.4 7.9 7.5 

96 7 3 7.3 7.5 7.7 '7.7' 7.0 
Start 8.8 8.6 8.2 7.7' , , 7.7:' , 7.7 
24 6.5 7.2 7.7 7.7 8.4 8.3 

pH 48 6.5 6.9 7.7 7.6 8.7 -a-;r 
72 7.1 7.3 7~7 7.7 7.9 7.9 
96 7.2 7.4 7.6 7.6 7.7 7.8 

=SULTS 26 hr TLm· ecce Toxicity Units <0.59 Percent survival in undiluted sample 100 

Weight of fish, g: 
"In cases where 96 hour mortality does not equal 

Max. 0.63, Min. 0.44, Mean 0.52 exceed 50% in at least one dilution of the sample 

M 3 8 M . 31M 3 4 ' no TLm value is est~blished. Length of fish, em: ax. ., In. ., ean ~ 

JUL 14 1986 

REC~.J{EI) 
-.~- .. - ~ 

nalyst ____ C_._C_o_x ____ _ 



I 

Report To: 

L 
ce. 

BROWN AND CALDWELL 
CONSUL TlNG ENGINEERS 

ANALYTICAL SERVICES DIVISION 

1255 POWELL STREET 
EMERYVILLE. CA 94608 

PHONE (4151428·2300 

Mr. Mark Schluter 
Converse Consultants 

TOXICITY BIOASSAY 

Log No. E86-06-S47-2 

Date Sampled 6/26/86 
Date Received· 6/27/86 
Date Reported' 7/09/86 

Of(at~&tk..: @1<..., 
I.aboratory OirtlCtor 

)ample Description Sf te #1.; Treated, P86"06-S20-2 
rest Organism Gasterosteus aculeatus, threespi.ne Sti ck leback 
)ilution Water Fresh Source Emeryvi.lle 

Source ___ S_a_"_ftl_8_t_e_O---,.......-...,.""..,...tc-t: ___ _ 
Temperature Range __ '_3_·._S_-_T_6_ .. _S ___ ",c 

Dechlorinated Tap Water 
~eration: Air ~ Oxygen_ None_ 

- .. --- -- . .. - - - . - -- - - ... - -- -_ .. "- --- -- -_.-

Time, Control 
Dilution 

Bioassay 10% 18% 32% 56% 100% 
mditions hrs 

No. % No. % No. % No. % No. % No. ~'o No. % No. g'b -," 
, Start 10 . 100 10 100 10 100 10 100 10 100 1U' lUU 

24 10 100 10 100 10 100 10 100 10 . 100 1.0 100 
~ 

.Isms 48 10 100 10 100 10 100 1.0 1001 10 100 10 100 
)urviving 

72 10 100 10 100 10 100 10 1001 10 100 1:0: 100 I 

96 1n 100 :10 100 10 100 10 1001 10 100 i 10. 'l00 I , 
Start on .B...9 8.8 7.5 I 7.0 6.0 

)issolved 24 7.0 7,7 8.1 7.2' 7.9 8 .. 2 i 

Oxygen, 48 ..6.,5 7. .. 3 7.2 7.2 7.5 I 7.2 I 
mg/I 72 7.3 7 5 7.4 7.8 7.6 7.2 

96 7,3 7.8 7.4 7.4 7.5 7.7 
Start 8.8 8.7 8.5 8.1 7.9 7.5 ! 

24 6 5 8.2 8.1 8.0 8.2 8.3 
pH 48 6.5 7.9 8.0 8.0 8.3 8.2 

72 7,1 7.7 7.9 7.9 8.1 ~.U 

96 7.2 7.5 7.6 7.6 7.8 7 .. 9 
-

100 ESULTS 96 hr TLm' none Toxicity Units < 0.59 Percent survival in undiluted samp.le 

Length of fish, cm: Max .. 3.8, Min •. ·3.1, Mea" 3.4 
Weight of fish, g: Max. 0.~3, Min. 0.44, Mean 0.52 

I c. COX nayst ___________ _ 

ft 

-

·In cases where 96 hour mortality does not equal, 
exceed 50% in at least one dilution of the sample 
no TLm value is established. 



GROUNDWATER QUALITY 

REPORTS OF ANALYTICAL RESULTS 
UNION STATION SITE #2 - RAMIREZ AND VIGNES STREETS 

SUMMARY OF REPORTS 

1. Brown and Caldwell Report of Analytical Results, Log No. P86-03-112, 
dated March 7, 1986. (Analytical Results of Groundwater Sampled Prior to 
Site #1 Pump Test Operations.) 

2. Brown and Caldwell Report of Analytical Results, Wastewater Test Report, 
Log No. P86-04-497, dated April 24, 1986. (Analytical Results of Ground­
water Sampled Prior to Site #1 Pump Test Operations.) 

3. Brown and Caldwell Report of Analytical Results, Log No. 86-06-123, dated 
June 8, 1986. (Analytical Results of "UNTREATED" Groundwater Discharge 
Sampled After 48 Hours of Pumping Operation.) 

4. Brown and Caldwell Report of Analytical Results, Log No. 86-06-123 dated 
June 8, 1986. (Analytical Results of "TREATED" Groundwater Discharge 
Sampled After 48 Hours of Pumping Operation.) 

Converse Consultants, Inc. 



BROWNANDCALOWELL~I_c.~ ______________________________________________ _ 

LOG NO 

ANALYTICAL LABORATORIES 

Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena. California 91105 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION • GROUND HATER SAMPLES 

LOG NO: P86-03-112 

Received: 07 MAR 86 
Reported: 17 MAR 86 

Project: 83-1140-o6 MiTe PUMP 

DATE SAMPLED 
---------- ------------------------------------------------- ---------------------
03-112-1 GroundNater Site 12. Pump Well (UNTREATED*) 07 MAR 86 
---------- -------------------------------------------------- ---------------------
PARAMETER 03-112-1 
----------------------------- ---------- ---------- --------- ---------- ----------
Filterable Residue (!OS). mg/L 
9U and Grease. IL9/L 
~e1 Aromatics/Hydrocarbons 
Benzene. mg /L 
Toluene. 1119/L 
Total Xylene Isomers. mg/L 
Total Fuel Hydrocarbons. mg/L 

1900 
1.4 

(1 
(1 
(1 
(1 

------------------- ------ ------- ------- ----- --------

EdMard Wilson. Laboratory Director 

*Analytical Results of groundwater sampled prior to Site#2 pump test operations on 
March 7, 1986. 
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BROWNANDCALDWELL~I_~aJl3~~~~~~ ________________________________ ___ 
ANALYTICAL LABORATORIES 

Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena, California 91105 

LOG NO: P86-04-497 

Received: 24 APR 86 
Reported: 13 MAY 86 

Project: 83-1140-06 MRTC Pump 

REPORT OF ANALYTICAL RESULTS 

LOG NO SAMPLE DESCRIPTION , HATER SAMPLES DATE SAMPLED 
---------- -------------------------------------------------- ---------------------
04-497-1 Site #2 (UNTREATED*) 24 APR 86 
---------- -------------------------------------------------- ---------------------
PARAMETER 

Total Coliform, MPN/0.1L 
Aquatic Bioassay, LC-50, Percent 

. Arsenic, mg/L 
Barium, mq/L 
Cadmium, mg IL 
Cllromium, mq IL 
Lead, mg/L 
Mercury, mg/L 
Selenium, mg IL 
Silver, mg/L 
Dissolved Digestion, Date 
Fluoride, mg IL 
Non-filterable Residue (TSS), mg/L 
Volatile Suspended Solids, mg/L 
Filterable Residue (TDS), mg/L 
Hardness, Total (as CaC03), mg/L 
Biochemical Oxygen Demand, mg/L 
Sulfide, mg/L 
Sulfate, mg/L 
Salinity, mg/L 
Oil and Grease, mg/L 
Chloride, mg/L 
Nitrate (as N03), mglL 

04-497-1 
---------- ---------- ---------- ----------

2.2 
NONE 

(0.0075 
0.08 

{0.009 
{0.03 

(0.012 
0.001 

{0.0056 
{0.02 

04128/86 
1.0 
230 
Zl 

2000 
1300 

10 
3.2 
480 
330 

44 
100 

(4 

* Analytical results of groundwater sampled prior to Site #2 pump test operations. 
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Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena. California 91105 

LOG NO: P86-04-497 

Received: 24 APR 86 
Reported: 13 MAY 86 

Project: 83-1140-06 MRTC Pump 

REPORT OF ANALYTICAL RESULTS 

LOG NO SAMPLE DESCRIPTION • WATER SAMPLES DATE SAMPLED 

04-497-1 Site #2 (UNTREATED*) 24 APR 86 

PARAMETER 

Phenolics. mg/L 
Color, APHA U 
Floatable Oil and Grease, mg/L 
Alkalinity 
Carbonate Alk (as CaC03), mg/L 
Bicarb Alk (as CaC03), mg/L 
Hydroxide Alk (as CaC03), mg/L 
Total Alkalinity (as CaC03), mg/L 

Edward Wilson, Laboratory orrector 

04-497-1 

<0.02 
5 

<5 

o 
230 

o 
230 

*Analytical results of groundwater sampled prior to Site #2 pump test operations. 
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Report To: 

ce. 

BROWN AND CALDWELL 

ANALYTICAL SERYICES DIVISION 

373 SOUTH FAIR OAKS AVE. 
PASADENA, CA 91105 
PHONE (818) 795·7553 

r--converse Consultants 
126 West Del Mar Boulevard 
Pasadena, California 91105 

LAttention: Mark Schluter .J 

TOXICITY BIOASSAY 

Log No. 

Date Sampled 
Date Received 
Date Reported 

P86-04-497 

04-24-86 
04-24-86 
05-13-86 

Project No. 83-1140-06 MRTC Pump 

Labor.1:orv Oirec:1:or c;:: 

Sample Descr,'ption _____ S;.l~· t~e~#~2:...-,-(~U:::N:.:T..:.R;:E::.:A:..:,T.:;ED=.:*~) -=-----------------~n_1W3'1ral"r_----- l t San Mateo Gasterosteus acu ea us Source ________ +e--fto-=--'H~I__--T est Organ ism ------;::.::..::;..:.-=..:...:..=..::.::..--=..::..:...::....::...:.--.:...,.==-:-=-1,-;;----- 1 S • 0 - 18. 0 
Dilution Water Fresh Source Emeryvl lle Temperature Range "'C 

Aeration: Air.2 Oxygen _ None_ 

. -- - -. 

Bioassay Time. Control fOX 
)nditions hrs 

No. % No. 91, No. -. - 10 10·0 Start ! 10 ' 100 lU 
24 10 luu I 10 lUU 1.U 

,Isms 48 10 lUU I 10 lUU lU 
Surviving 

72 10 100 I 1U -TOU 1U I 
96 10 I lUU 10 lUU I lU 

Start 10.0 9.0 I 
Dissolved 24 9.2 8.7 
Oxygen. 48 10.0 C]~ 

mg/I 72 9.3 8.1 I 
96 8.9 8.3 i 

Start 8.0 8.0 I 
24 8.1 7.8 

pH 48 7.6 7.4 
72 7.7 7.6 
96 7.8 7.7 

.ESULTS 26 hr TLm" none Toxicity Units 

~D~e-c~h~l~o=r~ln~a~t~e~d~T=ap~W=a=t=er ----------

-- - --_. 

1~X; 

~b 
lUU 
IUU 
lUU 
lUU -
-IUU! 7., I 

5.4 I 
9.6 i 

I 

7.9 I 
7.4 ! 
8.0 
7.8 
7.4 
7.0 
7.7 

<0.59 

---- -... - -- . . ---- - - -

Dilution -

')~7e ::)Ole"" IUU~ 

No. % No. ~'o No. ~b No. % No. 0' ,0 

-IU ruu-I ,u lUU i IU IUU 
IU IUU I IUU i IU IUU, 
IU IUU lU IUU i IU IUUI 

-IU -rmrl I1.I IUU: IU IUUI 
IU IUU i -I IUU: IU Iuui 

c.u C .U ! . I 

(.:J ( .4 ( . .) 

5.!) lf~5 i 'I.' I 
a.1 I a • .) i I.~ I I 
~.9 - I 5.0 ! ( . .) I 
5.U i 5.0 I a.-J 
8.2 -a-;Z 5.U 
r. r 7.7 ( • 'I 

7.5 7.7 r.a 
7.7 7~6 I 7.0 

Percent survival in undiluted sample 100 
- -

°In cases where 96 hour mortality does not eQu al 
exceed 50% in at least one dilution of the sample 
no TLm value is established. 

*Analytical results of groundwater sampled prior to Site #2 pump test operations. 

~nalvst ______ I.C ..... _ CklQ"uXL-__ _ 

3 of 3 
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BROWNANDCALDWE~I~c.A~~· __________________________________________ __ 
ANALYTICAL LABORATORIES 

Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena. California 91105 

LOG NO: P86-06-123 

Received: 09 JUN 86 
Reported: 03 JUt 86 

Project: 83-1140-06 MaTC Pump 

REPORT OF ANALYTICAL RESULT::; 

LOG NO SAMPLE DESCRIPTION • WASTEWATER SAMPLES DATE SAMPLED 

06-123-1 Site #2 Untreated 08 JUN 86 

PARAMETER 06-12J-1 
----------------------------- ---------- ---------- ---------- ---------- ----------
Aquatic Bioassay. LC-50, Percent 6.5 
Nitrate Nitroqen 

. Nitrate (as NOJ). mqlL <4 
Jitrate (as N). mqlL <1 
'henolics. mqlL <0.05 

Sulfide, mqlL <0.1 
Biochemical Oxyqen Demand, mqlL 70 
Color. APHA U <5 
Salini ty, mq IL 900 
Filterable Residue (TDS), mqlL 2090 
Floatable Oil and Grease, mqlL <5 
Non-filterable Residue (TSS), mqlL 16 
Oil and Grease. mq/L <5 
Volatile Suspended Solids, mg/L 16 
Alkalinity 
Carbonate Alk (as CaCOJ), mq/L 0.0 
Bicarb Alk (as CaC03), mg/L 410 
Hydroxide Alk (as CaCOJ), mqlL 0.0 
Total Alkalinity (as CaC03). mq/L 410 

Chloride. mqlL 470 
Fluoride, mqlL 0.8 
Hardness, Total (as CaCOJ), mqlL 1000 
Sulfate, mq/L 530 
----------------------------- ---------- ---------- ---------- ---------- ----------

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795·7553 (213) 681·4655 1 of 3 



Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena, California 91105 

LOG NO: P86-06-123 

Received: 09 JUN 86 
Reported: 03 JUL 86 

Project: 83-1140-06 MRTC Pump 

REPORT OF ANALYTICAL RESULTS 

LOG NO SAMPLE DESCRIPTION , WASTEWATER SAMPLE~ DATE SAMPLED 

06-123-1 Site #2 Untreated 08 JUN 86 

PARAMETER 

Arsenic, mg/L 
Barium, mg/L 
Cadmium, mg/L 
-"'hromium, mg IL 
~ron, mq/L 
Lead, mq/L 
Manganese, mg/L 
Mercury, mq/L 
Selenium, mq/L 
Sil ver, mg IL 
Nitric Acid Diqestion, Date 
Total Coliform, MPN/O.lL 

Edward Wilson, Laboratory Director 

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795-7553 (213) 681-4655 

06-123-1 

<0.012 
0.36 

(0.02 
(0.05 
(0.2 
<0.5 
2.6 

0.0036 
(0.016 
(0.02 

06/13/86 
<2.2 

2 of 3 



- ._- -... _._---- ._--_ ... _-------

BROWN AND CALDWELL 

cc. 

CONSULTING ENGINEERS 

ANAL YTICAL SERVICES DIVISION 

1255 POWELL STREET 

EMERYVILLE. CA 94608 
PHONE (415) 428·2300 

~r •. Joe Coporon 
Converse Consultants 

Report To: 126 W. Del Mar Avenue 
Pasadena, California 91105 

L 

iample Description P86-04$-123-1, Si t e #2 Unt rut ad 
iest Organism Gasterosteus acu l eatus, tbreespi ne sti ck leback 
)ilution Water Fresh . Source Emery"; lIe-

Dechlorinated Tap 
~eration: Air-1t Oxygen_ None_ 

Bioassay Time, Control 
111~ IR~ ~?'l! Inditions 

TOXICITY BIOASSAY 

Log No. E86-Q6-171-1 

Date Sampled 6108/86 
Date Received 6/10/86 
Date Reported 6120186 

Source San Mateo 
Temperature Range 14 .. 9-15 wO 

Water 

._ ... , 
Dilution 

"c 

-

hrs 
No. % No. % No. % No. % No. % No. % No. 9'0 No. 9b --

Start 10 100 10 100 10 100 10 100 
24 10 100 5 50 0 0 0 0 

;ms 48 10 100 5 50 -iurviving - - -
72 10 100 4 40 - - - -
96 10 100 3 30 - - - -

Start 8.9 8.6 7.9 7.0 
lissolved '24 8.6 8.0 8.2 7.3 
Oxygen, 48 8.3 7.6 - -mg/I 72 7.2 7.4 - -

96 7.4 7.5 - -
Start 8.3 8.2 7.9 7,5 

. 24 7.8 7.8 7.8 7.1 
pH 48 8.0 8.2 - -

72 8.1 8.3 - - • 
96 7.9 8.2 - - -

::SULTS 96 hr TLm· 6.5% Toxicity Units 15 .. 4 Percent survival in undiluted sample 0 

Length of fish, 
Weight offish, 

cm: Max. 3.8, Min. 3.1, Mean 3.4 
g: Max. 0.63,. Min. 0 .. 4.41.': Meari .0,52 

nalyst _..;;.C.;;...~C.;;..O:..;.x _______ _ 

ft 

O'n cases where 96 hour mortality does not equal I 

exceed 50% in at least one dilution of the sal'T1ple 
no TLm value is 'established. 

3 of 3 



BROWNANDCALDWE~I~~~Jij~~~~==~ __________________________________ _ 
ANALYTICAL LABORATORIES 

LOG NO 

06-122-1 

Mark Schluter 
Converse Consultants 
126 W. Del Mar Avenue 
Pasadena, California 91105 

REPORT OF ANALYTICAL RESULTS 

SAMPLE DESCRIPTION, WASTEWATER SAMPLES 

Site #2 Treated 

LOG NO: P86-06-122 

Received: 09 JUN 86 
Reported: 03 JUL 86 

Project: 83-1140-06 MRTC Pump 

Il\TE SAMPLED 

08 JUN 86 

PARAMETER 06-l22~1 

Aquatic Bioassay, LC-SO, Percent 
~itrate Nitroqen 

litrate (as N03), mqlL 
~itrate (as N), mqlL 

~henol~cs, mq I L 
Sulfide, ·mq/L 
Biochemical Oxyqen Demand, mqiL 
Color, APHA U 
Salinity, Dlq/L 
Filterable Residue (TDS), mqlL 
Floatable Oil and Grease,· Dlq/L 
Non-filterable Residue tTSS), Dlq/L 
Oil and Grease, mq/L 
Volatile Suspended Solids, mqlL 
Alkalinity 
Carbonate Alk (as CaC03), mqlL 
Bicarb Alk (as CaOD3), mq/L 
Hydroxide Alk (as CaC03), mqlL 
Total Alkalinity (as CaOD3), mq/L 

Chloride, mq IL 
Fluoride, mq/L 
Hardness, Total (as CaOD3), mq/L 
Sulfate, mqiL 

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795-7553 (213) 681-4655 

)32 

(4 
<1 

0.13 
\0.1 

\3 
\5 

920 
2080 

(5 
85 
<5 
60 

0.0 
340 
0.0 
340 
500 
0.7 

1100 
650 

1 of 3 



Mark Schluter 
Converse Consultants 
126 H. Del Mar Avenue 
Pasadena, California 91105 

LOG NO: P86-06~122 

Received: 09 JUN 86 
Reported: 03 JUt 86 

Project: 83-1140-06 MRTC Pump 

REPORT OF ANALYTICAL RESULTS 

LOG NO SAMPLE DESCRIPTION , WASTEWATER SAMPLES u\TE SAMPLm 

u~-122-1 Site .2 Treated 08 JUN 86 

PARAMETER 

Arsem.c. mql L 
Barium. mg/L 
Cadml.um. mq/L 
Chromium, mq/L 
Iron. mq/L 
Lead, IDC] I L 
·mqanese, mg/L 
.ercury, mq / L 

;ielenium, mg/L 
Silver. IDCJ/L 
Nitric Acid Digestion, Date 
Total Coliform, MPN/0.1L 

EdHard Hilso~~boratory Director 

373 SOUTH FAIR OAKS AVENUE PASADENA. CA 91105 (818) 795·7553 (213) 681.4655 

06-122-1 

,0.012 
0.36 

<0.02 
(0.05 
(0.2 
(0.5 
2.7 

0.0011 
<0.016 
(0.02 

06/13/86 
<2.2 

l'of 3 



CC. 

BROWN AND CALDWELL 
CONSULTING ENGINEERS 

ANAL YTICAL SERVICES DIVISION 

1255 POWELL STREET 

EMERYVILLE. CA 94608 
PHONE (415) 428·2300 

~r. Joe Coporon 
Converse Consultants 

Report To: 126 West Del Mar Avenue 
Pasadena, California 91105 

L 

TOXICITY BIOASSAY 

Log No. E86-06-170-1 

Date Sampled 6/08186 
Date Received 6110/86 
Date Reported 6120/86 

. I D .. P86-06-122-1, Site #2 Treated 
,amp e eSCriptlon ~:-=-::-:-::' -:--:--__ --;----: __ --:-;----;----:--;--:-;--:-----:-------..-----;;;--:----------
-est Organism Gasterosteus aculeatus, threesp;ne st; ck ~eback Source __ S_a...;.n_M...;.a:....t_e_o_'"7"7""""""~..........,:;__----
)ilution Water Fresh Source EmerYVllle Temperature Range __ 1_4_._9_-_1_5_.0 ____ o C 

Dechlorinated Tap Water 
~eration: Air~ Oxygen _ None _ 

.. 
Dilution 

Bioassay Time, Control 1,0% 18% 32% ,nditions hrs 
No. % No. % No. % No. % No. % No. % No. % No. % 

7'~ 
Start lU lUU 10 1.0U 1.0 100 JO 100 

" 24 10 100 10 100 JO 100 8 80 
,sms 48 lU lUU 10 100 10 100 8 80 

iurviving 
72 lU lUU lU 1.UU 10 100 8 80 
96 110 100 10 100 10 100 8 80 

Start 8.9 8.9 8'.7 8.6 
)jssolved 24 8.5 8.3 8.6 8.7 
Oxygen, 48 8.3 8.8 7.8 8.2 

mg/I 72 7.2 7.8 7.5 8.0 
96 7.4 7.4 7.5 8.3 

Start 8.3 8.1 7.9 7.6 
24 7.8 7.8 7.8 7.8 

pH 48 8.0 8.0 8.1 8.2 
72 ' 8.1 ( .8 H.l H."s 
96 7.9 7.8 7.8 7.9 

~ot estabL1sned Not appLi cable 
ESULTS 96 hr TLm> 32% Toxicity Units Percent survival in undiluted sample 

Length of fish, 
Weight of fish, 

nalYf~ c. Cox 

cm: Max. 3~8,Min. 3.1, Mean 3.4 
g: Max 0.63, Min. 0.44, Mean 0.52 

°In cases where 96 hour mortality does not equ al 
exceed 50% in at least one dilution of the sample 
no TLm value is established. 

@) 
JUN 26 1986 

RECEIVED 
3 of 3 
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APPENDIX 0 

CHEMICAL TREATMENT OF GROUNDWATER DISCHARGE 

0.1 DISCHARGE REQUIREMENTS 

On March 11, 1986, the Los Angeles Fire Department's Hazardous Waste Material 
Squad shutdown the Union Station Site 112 well development operation due to 
complaints received about the strong hydrogen sulfide odors emitted from the 
well discharge water. Samples of the discharge water collected by the City of 
Los Angeles Bureau of Sanitation's Industrial Waste Operations were found to 
contain unacceptably high levels of hydrogen sulfide, 45 mg/l of total sul­
fide and 35 mg/l of dissolved sulfide. (Appendix 0 - City of Los Angeles 
Department of Public Works Bureau of Sanitation Letter dated March 18, 1986). 

The resulting work stoppage resulted in significant project delays and addi­
tional costs and expenses. The groundwater underlying the Union Station area 
was not expected to be polluted with substances in concentrations toxic to 
human, animal, plant or fish life. Additional expenditures and specialized 
equipment were required to treat. the groundwater dischange 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. 

The City of Los Angeles Bureau of Sanitation requested additional groundwater 
testing at Site 111 (Macy and Alameda Streets) and Site #2 (Ramirez and Vignes 
Streets) to analyze for Items 1 through 20 listed on "Additional Permit Condi­
tions" (Appendix D). In compliance with these requests, groundwater sampl ing 
of Site 111 and Site #2 was performed on April 24, 1986. Results of this com­
plete groundwater analysis are presented in Appendix C: Groundwater Quality -
Reports of Analytical Results. 

Based on review of the groundwater analysis and the treatment system proposed 
by Engineering Science for the mitigation of sulfides from groundwater during 
the Union Station Pump Tests, the City of Los Angeles Bureau of Sanitation 
granted condi ti ona 1 approval to di scharge treated groundwater for up to 72 
hours at each site. (Appendix 0 - City of Los Angeles Department of Public 

Con,..,.. ConlUltants, Inc. 



Works Bureau of Sanitation Letter dated May 21, 1986). Longer periods would 
require permit application and written concurrance of the California Regional 
Water Quality Control Board, Los Angeles Region. 

0.2 TREATMENT SYSTEM 

The groundwater discharge from the Union Station Site #1 (Macy and Alameda 
Streets) and Site #2 (Rameriz and Vignes Streets) pump tests was chemically 
treated with hydrogen peroxide to reduce the hydrogen sulfide content to zero 
before storm drain disposal. The temporary treatment system used to accom­
plish this operation consisted of the following: 

o Groundwater was pumped from the test wells at rates between 225 to 400 
gallons per minute (gpm) through a 4-inch pipe to the surface. A 4-inch 
gate valve and a McCrometer~ flow meter located near the well head en­
abled control and monitoring of the discharge flow into the treatment 
system. Discharge rates were pre-determined from 1983 Site #1 pump test 
data and drawdown responses observed during pump well development. 

o Fifty.percent hydrogen peroxide (H 202 ) was injected into the discharge 
pipe through a t" chemical feed point valve located ne~r the well head. 
Pumping and injection of the hydrogen peroxide chemicals from the 55 

gallon drums into the discharge pipe was done with an electronically 
controlled liquid metering pump. Chemical injection rates were adjusted 
to pump discharge flow with an average injection rate of 4.5 gallons of 
hydrogen peroxide per hour (gph). 

o 6-inch diameter pipe and hose was used to deliver groundwater discharge 
from the end of the 4-inch pipe located near the well head to the 4-inch 
gate valve located near the 21,000 gallon portable reactor tank. Approx­
imately 82 feet of 6-inch pipe was used at Site #1 (Macy and Alameda 
Streets) and 185 feet at Site #2 (Ramirez and Vignes Streets). 

o Two i-inch sampling valves were attached to the discharge pipe. One 
valve was positioned next to the pump well before the chemical feed point 

Convene Consultants, Inc. 



for sampli ng of "UNTREATED" groundwater di scharge and the other was posi­
tioned just before the 4" gate valve on the reactor tank for sampling of 
"TREATED" groundwater discharge. 

o The reactor tank consisted of a portable 21,000 gallon (500 barrel) safe­
ty vapor proof Baker tank. The tank dimensions were 35 feet in length, 8 
feet in width and 12.5 feet in depth. The tank is equipped with a 4-inch 
and 6-inch gate valve at opposite ends, a railed catwalk spanning the top 
of the tank, and marine hatches on the top of the tank. The purpose of 
the tank was to provide detention time so that the injected hydrogen pero­
xide could chemically react with the hydrogen sulfide in the groundwater 
discharge. In addition, the air-tight tank provided a means of control­
ling hydrogen sulfide odors emitted from the groundwater discharge until 
suitable reaction time had occurred within the tank. Effluent flow and 
the level were controlled by throttling the 6-inch gate valve at the tank 
outlet. A depth of 6 to 8 feet of discharge water was maintained within 
the tank during pumping operations. 

o Tank effluent was discharged directly into the storm drain system approx­
imately 40 feet away through 6-inch pipes and hoses. A i-inch sampling 
valve was attached to the discharge pipe to permit sampling and field 
analysis of treated groundwater effluent before disposal into the storm 
drain. 

o Access to the Site #1 storm drain disposal point, located on the south­
east corner of Macy and Alameda, was through a removable clean-out cover 
located in the sidewalk. A temporary pedestrian ramp was constructed to 
bridge the 6-inch discharge hose crossing a portion of the sidewalk dur­
ing the test. Access to the Site #2 storm drain disposal point was 
through a manhole located on Union Station property adjacent to the 
southeast corner of the Macy Street track over-crossing bridge abutment. 
A 10-inch diameter hole was cored through the side of the concrete man­
hole at surrounding surface grade. Upon completion of pumping opera­
tions, the access hole was resealed and the manhole restored to its ori­
ginal condition. 

Convene ConlUllllnta, Inc. 



o Treated effluent flowed from the disposal points through the storm drains 
to the Los Angeles River Channel located between 2,000 and 3,000 fe~t 

east of the Union Station pump test sites. 

o Hydrogen peroxide chemicals used for water treatment were delivered to 
each site in ten 55-gallon plastic drums. During the pump test, these 
chemical drums were located within a contaminant structure designed to 
control any accidental chemical spills or leaks. Engineering Science 
personnel who handled the hydrogen peroxide chemicals were equipped with 
the required safety equipment. 

o Field analysis of treated and untreated groundwater discharge was peri­
odically performed to monitor the effectiveness of the treatment system. 
A Hach Company Model HS-6 hydrogen sulfide test kit and an Orion Model 
SA230 pH meter were used to test water quality. Results of these field 
tests performed by Engineering Sciences are presented in Appendix D. 

o A complete chemical analysis was performed at each site on treated and 
untreated groundwater discharge sampled after 48 hours of pumping opera­
tion. ·These tests were designed to monitor changes in,groundwater qua­
lity from initial test conditions and provide information on the influ­
ence and effectiveness of chemical treatment with 50% hydrogen peroxide. 

0.3 GROUND WATER TREATMENT REPORTS 

Groundwater treatment reports and field test logs for the Union Station Site 
#1 (Macy and Alameda Streets) and Site #2 (Ramirez and Vignes Streets) ground 
water treatment operations are presented following the text of this appendix. 
These reports and logs were prepared by Engineering Science who chemically 
treated and field tested the groundwater discharge during the two pump tests. 

eon".,.. ConIUlIa"", Inc. 
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Howard A. Spellman,. Jr. 
Vice President 
Converse Consultants, Pasadena 
126 West Del Mar Blvd., Suite A 
Pasadena, CA 91105 

Dear Mr. Spellman: 

GROUNDWATER DISPOSAL TO THE L.A. RIVER - UNION STATION TEST WELLS 

This letter is to confirm verbal permission granted by Sterling C. Buesch, 
Assistant Director March 17, 1986, to discharge treated groundwater from two test 
wells from the proposed Union Station Subway Terminal site. The groundwater 
sample contained 30 mg/l of dissolved sulfide which must be reduced to zero to 
preclude nuisance. Discharge up to 72 hours will be permitted by this letter. 
Longer periods will require permit application and written concurrence of the 
California Regional Water Quality Control Board, Los Angeles Region (RWQCB). Any 
nuisance will be abated immediately or the discharge stopped. 

Dennis Dasker, Supervising Engineering of the RWQCB is in agreement. 

For the record our analyses of the water is as follows: 

pH 

Conductivity 

Total sulfide 

Dissolved sulfide 

Metals 

Total toxic organics 

SCB:vr 
SCB-48 

7.2 

3000 m-mhos/centimeter 

45 mg/l 

30 mg/l 

None 

None 

DELWIN A. BIAGI, 
Bureau of Sanitation 

AN EQUAL EMPLOYMENT OPPORTUNITY - AFFIRMATIVE ACTION EMPLOYER 
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I,US i\I-1GELES RIVER - DOWNSTREJ\M HIVERSIDE-ni\Y1'~r! 
BRIDGE - Oi\Lr.OHi\ CREEK, COMPTON CREEK, DOIHNGUEZ 

ClIJ\NNEL, AND TRIBUTJ\RIES THERETO 

ADDITIONAL PERMIT CONDITIONS 

Which Must Be Fulfilled By Permittee 

1. Clarify and/or treat such waste liquids so as not to exceed the 
following limits: \ 

2. 100 parts per million of suspended solids of which not more than 
60% may be volatile: 

3. 1500 parts per million of dissolved solids: 

4. 500 parts per million of total hardness (as Ca C0 3 ) (Versenate 
Method) : 

5. 20 parts per million of biochemical oxygen demand (B.O.D~): 

6. 1 part per million of sulphide; 

7. 750 parts per million of sulphate pl.us chloride salinity.( any 
combination): 

S. 100 parts per million of caustic alkalinity: 

9. 25 parts per million of grease, oil, fats, waxes, (Wet Extraction 
Method) : 

10. Floatable oil and grease, none visible: 

11. 300 parts per million of chloride: 

12. 50 parts per million of nitrate: 

13. pH 5.5 (for acidity) to 9.0 (for alkalinity): 

14. 1 part per million of phenols or cresols: 

15. Salts of heavy metals, United States Public Health Standard for 
drinking water: 

16. 20 parts per million of color: and 

17. Sewage, none 

IS. Discharge no waste which is, or might cause, a health menace; 
or be the cause. of nauseous, noxious, or dangerous odors or gases. 

19. Agree to reimburse the City for the full cost of cleaning or repair 
of the storm drain, watercourse, or channel which may be necessary 
because of its use under this permit. 

20. Discharge no wastes containing any substance in concentrations toxic 
to animal, human, plant, or fish life. 
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MAY 21 1986 
Howard A. Spellman, Jr. 
Vice President 
Converse Consultants, Pasadena 
126 Y. Del Mar Blvd., Suite A 
Pasadena, CA 91105 

Dear Mr. Spellman: 

MAY 211986 

RECEIVED 

200 N()IIIT" 1104 ..... ST",rr 
1.05 A .. OE .. n. CA 900 I 2 

(213) 48'-'112 

GROUNDY~~ DISPOSAL TO THE L.A. RIVER - UNION STATION TEST WELLS 

This is in response to your letter dated May 12, 1986 with which you 
transmitted sketches and design data to remove dissolved sulfides from 
the groundwater testi~g program in the vicinity of Union Station Subway 
Terminal site. Your proposal is hereby approved wi'th the following 
conditions: 

1. Discharge up to 72 hours will be permitted. 
Call the Chief Industrial Waste Inspector's office, (213) '485-5886 
24 hours prior to discharge. 

2. Sufficient monitoring shall be performed to ensure system 
reliability. 

3. Forward copies of operational data upon completion of the project 
including flows, sulfide concentrations, Ph and chemical usage. 

4. Inspection fees not to exceed $275.00 will be assessed upon 
completion of the project. 

5. Any nuisance will be abated immediately or the discharge stopped. 

For documentation purposes, industrial waste permits for two test sites 
as requested have been assigned permit numbers Y449413 (Vignes and 
Ramirez) and Y450659 (Macy and Alameda). 

cc: Dennis Dasker 
CRWQCB, LA Region 

SCB:dz 
SCE-57 

Sluy
' '(!~~ 

,sIERbUESCl! 
(Acting Director 

AN EQUAl. EMPI.OYMEN"l" OPPORTUNITY - AFFIRMATIVE ACTION EMPI.OyeR 



ES 
ENGINEERING-SCIENCE, INC. 

Mr. Howard A. Spellman 
Converse Consultants 
126 West Del Mar Boulevard, Suite A 
Pasadena, California 91105 

Street Address: 
75 N. FAIR OAKS 
PASADENA. CA 91103 

Subject: Metro Rail Pump Test at Site No. 1 

Dear Mr. Spellman : 

Mailing Address: 
P.O. BOX 7107 
PASADENA. CA 91109 

1 July 1986 

ES File 66351 

Five copies of the groundwater treatment report and test log 
are enclosed. Test results are very satisfactory. 

If you have any questions, please call me. 

'N/pq 

Enclosure 

A SUBSIDIARV OF THE PARSONS CORPORATION 

Very truly yours, 

7in ~ttk/~ 
Tin Veerakit 
Project Engineer 

~ 
~ 

JUL 02 1986 

RECEIVED 

Tel: (818) 440-6000 
Cable: ENGINSCI ARIA 
Telex: 67·5428 



ME~RO RAIL PUMP ~ES~ (Site #1) 
GROUNDWA~ER ~REA~MEN~ REPOR~ 

Groundwa ter trea tmen tat si te No. (AJ.ameda Street and Macy 

Street) west of the Union Station was started on T'.lesday. 24 .June 1986 

at 11:40 a.m. Groundwa ter was pumped at 370-400 gallons per minute 

(gpm). Fifty percent hydrogen peroxide (H20 2 ) was injected at the well 

pump discharge at an average 4.5 gallons per hour (gph). Approximately 

one hundred and ten feet of 6-inch pipe was used to deliver water from 

well to reactor tank which has a maximum capacity of 21.000 gallons. An 

average depth of 6.5 feet of water. which is equivalent to 8,000 

gallons. was used to maintain 20 minutes detention time. Mixing time in 

the 6-inch pipe was approximately 21 seconds at 400 gpm. ~ank effluent 

was discharged to a manhole approximately 40 feet away. Effluent flow 

and tank level were controlled by throttling a 6-inch gate valve at tank 

outlet. From the manhole it flowed through a storm drain to the Los 

Angeles River approximately 4.000 feet east of the drilling site. 

~he raw groundwa ter contained high hydrogen sulfide (H2S). When 

taking samples. water is clear and H2S odor is very strong. ~he H2S 

concentration and pH in both raw groundwater and treate~effluent were 

determined periodically as shown in the attached test logs. fi2S 

concentrations in raw groundwater ranged from 50-95 mg/l with the pH 

typicaloloy 7.35. ~he treated effluent had H2S concentration less 'than 

0.01 mg/l and pH values in the range. of 7.8 - 7.95. Residual hydrogen 

peroxide in the effluent was also monitored. 

Experiment of H20 2 feed rate was conducted on ~esday afternoon (24 

June 1986) to determine exact amount of H20 2 required by varying feed 

rates from 4.5 .to 8 gph.. Samples were taken from a point before 

entering the reactor tank. Distance between feeding and sampling points 

was 97 feet which gave approximately 21 seconds mixing time for 400 gpm 

flow. Hydrogen SUlfide concentration was 51-68mg/l. At 4.5 and 5 gph 

feed ra tes. H2 0 2 residuals were more than 15 mg/l wi th H2S 

concen tra tions of 21 and 15 mg/l respectively. At 6 and 8 gph feed 

rates. H20 2 residuals were more than 20 mg/l with H2S concentrations of 

28.6 and 8.5 mg/l respectively. After 2 minutes of taking samples. H2S 

concentration is zero. 

W 71A 
-1-



Feed ra te had been se tat 6.0 qph before the experiment and was 

chanqed to 4.5 qph to be conservative and due to the f~uctuation of H2S 

concen tra tions. 

After hours of operation and severa~ examinations, treateq effluent 

coul.d be visua~~y tested. Mi~ky ye~~ow white in the reactor tank and 

eff~uent samp~es indicated zero concentration of 82S• All su~fide ions 

were oxidized to free su~fur and suspended in the water. 

Pump test ended at 1 :40 p.m. on 26 June 1986. Data from test loqs 

indicated that the treatment system worked very effectively as designed. 

W 71A 
-2-
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ES ENGI N EERI NG-SCI ENCE 

75 NORTH FAIR OAKS AVENUE • P. O. BOX 7107 • PASADENA. CALIFORNIA 91109.818/440-6000 

@ 
CABLE ADDRESS: ENGINSCI 

TELEX; 67-5428 

13 June 1986 

ES File 66351 

· . 

Mr. Howard A. Spellman 
Converse Consultants 

JUt\ 10 ,ga6 

tt£C 6 ,,,'&D /?J; II~o -«0 M.t n:. 

fv~ ra.r.r 
126 west Del Mar Boulevard, Suite A 
Pasadena, California 91105 

Sugject: Metro Rail Pump Test at Site No. 2 

Dear Mr. Spellman: 

Five copies of the groundwater treatment report and test log are 
enclosed. Test results are very satisfactory. Data obtained from 
this test provided us useful information and will make the next test 
a lot easier. 

If you have any questions, please call me. 

TV/pg 

Enclosure 

Very truly yours, 

~ ~~i:I<I-
Tin Veerakit 
Project Engineer 



I-lETRO RAIL PUMP TEST (Site #2) 
GROUNDWATER TREATMENT REPORT 

Groundwater treatment at site No •• 2 (Vignes Street and Ramirez 

Street) east of the Union Station was started on Friday, 6 June 1986 at 

4:15 p.m. Groundwater was pumped at 225 gallons per minute (gpm) for 48 

hours (4: 15 p.m. on 6 June 1986 to 4: 15 p.m. on 8 June 1986). Fifty 

percent hydrogen peroxide (H202 ) was injected at the well pump discharge 

at an average 4.5 gallons per hour (gph). Approximately two hundred and 

thirty feet of 6-inch pipe was used to deliver water from well to 

reactor tank which has a maximum capacity of 21,000 gallons. An average 

depth of 8 feet of water, which is equivalent to 14,000 gallons, was 

used to maintain 60 minutes detention time. Mixing time in the 6-inch 

pipe was approximately 1.2 minutes at 225 gpm. Tank effluent was 

discharged to a manhole approximately 40 feet away. Effluent flow and 

tank level were controlled by throttling a 6-inch gate valve at tank 

outlet. From the manhole it flowed through a storm drain to the Los 

Angeles River approximately 2,000 feet east of the drilling site. 

The raw groundwa ter con tained high hydrogen sul.fide (H2S) and iron. 

When taking samples t wa ter is clear for less than 1 a sec~nds, then tIlas 

to dark green or black within one minute and H2S odor is very strong. 

The H2S concentration and pH in both raw groundwater and treated 

effluent were determined periodically as shown in the attached test 

logs. H2S concentrations in raw groundwater ranged from 35-90 mg/l with 

the pH typically 6.85. The treated effluent had H2S concentration less 

than 0.01 mg/l and pH values in the range of 6.9 - 7.0. Residual 

hydrogen peroxide in the effluent was also monitored. 

Experiment of H202 feed rate was conducted 0,," Saturday afternoon 

(7 June 1986) to determine exact amount of H202 required by varying feed 

rates from 3 to 5 gph. Samples were taken from a point before entering 

the reactor tank. Disyance between feeding and sampling points was 173 

feet which gave approximately 1 minute mixing time for. 225 gpm flow. 

Hydrogen sulfide concentration was S3 mg/l. At 3 and 3.S gph feed 

rates, H20 2 residuals were zero with H2S concentrations of 19 and 9.S 

mg/l respectively. At 4 and 5 gph feed rates, H202 residuals were 12 

and 26 mg/l with H2S concentrations of 3.2 and 0 mg/l respectively. 

W 71A -1-



Feed ra te had been se tat 4.0 gph be fore the experimen t and was 

changed to 5.0 gph to be conservative and due to the fluctuation of H2S 

concen tra tions. 

After hours of operation and several examinations, treated effluent 

could be visually tested. Milky yellow white in the reactor tank and 

effluent samples indicated zero concentration of H2S. All sulfide ions 

were oxidized to free sulfur and suspended in the water. 

Pumping capacity was increased to 450 gpm on Sunday afternoon (8 

June 1986) at 6: 15 p.m. H202 feed was initially set at 10 gph but later 

lowered to 9 gph when high B202 residual was observed in the effluent. 

Pump test ended at 3:30 p.m. on 9 June 1986. 

Data from test logs indicated that the treatment system worked very 

effectively as designed. 

-2-
W 71A 
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APPENDIX-E 
REFERENCE Geotechnical Report, Metro Rail Project, Design Unit A140, 

datea October 1983, Appendix 8- 1983 Pump Test Results. 

APPENDIX B PUMP TEST RESULTS 

B.1 INTRODUCTION AND SUMMARY 

A pump test was performed near Union Station to provide data for construction 
dewatering. Two pump tests were run at the same well to determine aquifer 
properti es and boundary condi ti ons. Two pump tests were performed because 
gas, entrained in the water, caused the first test to be of terminated pre­
maturely and additional testing was needed to confirm test results. 'The 
location of the pumping well and three observation holes (5-1, OW-I, OW-2) are 
shown on Drawing 2. 

The methodology used for the test consisted of constant discharge tests with 
time-drawdown measurements in the observation wells. These measurements were 
plotted on log-log paper as drawdown versus t/r2 where t = time in days and 
r = the radial distance of the observation well from the pumped well in feet . 

.. The data plots for the test were matched to a family of type curves by Newman 
(1975) for wells fully penetrating an unconfined aquifer. Under these condi­
tions the typical log of drawdown versus the log of time response is an 
S-shaped curve with delayed drainage causing a flattening of the curve between 
early and late responses. Field data plots are shown for each test along with 
matching curves, formulas used and computations. Aquifer test data sheets for 
each test and observation well are included in this appendix. 

An effective hydraulic conductivity of_§OQ .. 9Pd/ft2 is believed appropriate due 
to methane and hydrogen sulfide gas in the water. Gas bubbles in the pores 
reduce the ability of the aquifer to transmit water. Also, gas flow through 
the orifice plate used to measure well discharges result in a lower than 
measured water di scharge. Both factors combine to reduce computed trans­
missivities. However, if gas production diSSipates during dewatering, 
hydraulic conductivity will increase to an estimated value on the order of 
1,000 gpd/ft2. 

B.Z SITE CONDITIONS 

The pump test was located at the north end of the public parking lot near Macy 
Street (see Drawing 2). Bedrock of the Puente Formation underlies the test 
area at a depth of 80 feet. This formation consists of Siltstone/claystone and 
clayey sandstone. The bedrock acts as an aquiclude and for practical dewater­
ing purposes is· impermeable. 

Overlying the Puente Formation is 78 feet of Young (coarse-grained) alluvium 
and about Z feet of artificial fill and asphalt pavement. The alluvium 
thickness is very uniform over the test area. The alluvium consists of (from 
top to bottom) silty sand/sandy silt to a depth of about 8 feet, gravelly sand 
from 8 to 70 feet, and a bou 1 der-gra ve 1 zone from a depth of 70 to 80 feet 
(see Boring 5-1, Appendix A). Based on boring samples, the aquifer generally 
contains high percentages of fine to medium sand • 

. Static water level was 20 feet below ground surface. The saturated thickness 
of the unconfined aquifer was 60 feet. 

-B1-
CCIIESAlGRC 



B.3 WELL CONSTRUCTION AND DEVELOPMENT 

The test well is located about 11 feet southwest of test Boring 5-1. The well 
was drilled by the cable tool method, driving 12-inch double walled casing. 
The well was drilled to a depth of 82.5 feet and the casing was perforated 
inplace from 21 feet to 77 feet. Perforations consist of 12 horizontal 
punched slots per foot that are 1-1/4 by 5/32 inches, in staggered rows. 

The existing test boring, 5-1, has 2-inch PVC casing that is slotted from 45 
feet to 85 feet. The boring was 4-3/4 inches in diameter drilled by the mud 
rotary method. The annulus between the PVC casing and the well bore was 
filled with pea gravel and sealed with bentonite above the perforations. This 
well was used as a supplemental observation well during the pump tests. 

Two new observations wells were drilled by mud rotary methods, in line to the 
west of the test well. OW-1 is located 51 feet west of the well and was 
drilled to a depth of 84 feet. PVC casing, 4 inches in diameter, was 

o' installed with perforations from 5 to 70 feet. The annulus of the 6-inch bore 
was backfilled with pea gravel and sealed with 4 feet of cement and gravel. 

Observations well OW-2 is located 110.6 feet west of the well and was drilled 
to a depth of 85 feet. PVC casing, 4 inches in diameter,.was installed to a 
depth of 83 feet with perforations from 5 to 75 feet. The annulus of the 
6-inch bore was backfill ed wi th pea gravel and sea 1 ed wi th 4 feet of cement 
and gravel. The layout.of the observation wells and the test well are shown 
on Drawing 3. 

The pumping well was developed to flush mud and cuttings to provide hydraulic 
conmunication with the aquifer. The 12-inch. test well was surged by· bai 1 ing 
and then developed with the test pump for about 20 hours. Gas was noticed in 
the pump discharge during development pumping at maximum drawdowns. Near the 
end of the pump tests, distant drawdown measurements indicate that the pumped 
well was operating at a hydraulic efficiency of about 30%. That is, 70% of 
well drawdown was due to well losses in the pumped well. 

B.4 PUMP TESTING PROCEDURE 

A constant discharge test was planned with a test duration of 24 to 48 hours. 
However, because of gas problems that developed with time, two relatively 
short duration .tests were performed. 

The gas problems are discussed at the end of the Section under conments on 
test results. 

The first test was run on March 24, 1983 for approximately 500 minutes at a 
well discharge rate of 175 gpm. The test was terminated because gas was 
causing the discharge rate to fluctuate and observation wells began to recover 
indicating a reduced well discharge. The second test was run at a reduced 
discharge rate of 150 gpm for 1380 minutes during March 25 and 26, 1983. 
Again, the test was terminated because of gas interference resulting in 
recovery of observation wells. 
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The test well was pumped with an Aurora lineshaft turbine pump (capacity 500 
gpm) powered by a Cummings diesel engine. Discharge was measured with an 
inline orifice plate and a mercury manometer. The base of the la-inch diame­
ter bowls were set at a depth of 78 feet below the ground surface. Water from 
the well was discharged through a pipe to a storm drain near the southeast 
corner of the intersection of Alameda and Macy Streets. 

Orawdowns in the pumped well (maximum 30 feet) were measured occasionally by 
air line during the tests, but were not used for test interpretations because 
of the high well losses. Orawdowns were measured in each observation well at 
times selected to provide suitable logarithmic distributions of time. Draw­
down measurements in observation wells OW-l and OW-2 were made with Stevens 
Recorders. Times were recorded manually on the chart paper because the 
recorder clocks are not sensitive enough particul arly during the early more 
frequent measurements. Drawdowns in observation well 5-1 were measured with a 
hand-held electric sounder. Generally, measurements of drawdown were accurate 
within +0.01 foot. 

.. . 
Recovery tests were planned after the pumping ceased. However, during both 
tests, recoveries had already started prior to stopping the pump due to gas' 
problems. Regardle-ss, recovery" measurements were made in OW-l and OW-2 after \ 
the first test. These measurements, however, produced unreliable results :,\ 
because of the premature recovery combined with delayed drainage effects. As 
a resul t, it was decided to test the gas responses at various pumping rates t 
after the second test (in place of recovery measurements) using a gas detec-;~ 
tor. 

Rubber tubing with a metal tip, attached to the methane reading gas detector 
(made by Gastech Inc.), was inserted to a depth of 5 feet in the· pumping 
well's water level measuring hole, immediately after the pump was turned off. 
Instantl y the methane gas detector needl e surged to a readi ng of 100~ lowe r 
explosive limit (LEL) and for some unexplainable reason the gas ignited in the 
instrument causing a small explosion that blew the rubber tubing out of the 
hole. Prior to this, the gas detector indicated around 30~ La methane gas 
each time gas was measured during the second pump test and did not explode. . 

8.5 TEST INTERPRETATIONS 

Time-drawdown data were plotted on log-log graphs as shown on interpretation 
charts. Figures B-1 and B-2 show data for the first and second tests, respec­
tively, for observation wells OW-l and OW-2 with the log of drawdown(s). in 
feet plotted versus the log of time (days) divided by the distance (feet) from 
the pump well squared (t/rZ). These data plots were matched to the type 
curves indicated and appropriate match points were selected to determine 
values of sand t/rZ for corresponding values of W(u) and l/u. The calcu­
lations for transmissivity (T), Storativity (S) or Specific yield (Sy) are 
shown. 

Figure B-3 shows data plots, match points and calculations for observation 
well 5-1 for both the first and second tests. 
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The water level responses of OW-1 i"ndicate the typical S-shaped curve of an 
unconfined aquifer with delayed drainage for both tests. The plots of the 
first test are somewhat distorted possibly due to gas. 

The second test at the reduced 
pumping rate provided better matches for both the A region and B region of the 
type cu rves • 

Data from well 5-1 indicate on both tests that most of the drawdown occurred 
in the first minute of pumping and the plot is in the region of delayed 
drainage. However, using OW-1 as a guide, reasonable matches were obtained. 

Data from OW-2 indicate the possibi 1 ity of del ayed well response. OW-2 may 
have been damaged by siltation when runoff water flowed into the well imme­
diately prior to the first test. However, good matches were obtained in the B 
region of the curves for both tests. Resul ts from OW-2 for both tests must 
remain somewhat suspect, however • 

•. Distance-drawdown plots shown on Figure B-4, were used as a check where log of 
the distance is plotted against drawdown on a semi-log chart. Wells OW-1 and 
OW-2 were used in this plot primarily. Well 5-1 is very close to the pumped 
well in a region where potential lines are relatively distorted. Since the 
bottom 40 feet of this observation well are perforated, drawdowns at a given 
time would tend to be greater than should be the case in the distance-drawdown 
relationship. The results of the analyses from the best fit type of curves 
along with distance drawdown analyses are summarized in Table B~1 below. 

TABLE B-1 
SUMMARY OF PUMP TEST RESULTS 

Ayft'ale Stontivity 
Hydnulic (S1 or 

Observa~ion Tnnsaiss i vi ~ CondUC1:ivi ~ Specific 
Tes~ Well Curve Mucll ('l!dlft) (l2d/ft1J Yield (Svl . 

1s~ OW-I a Type, a-O.06 20,055 .33' 0.064 (Sy) 
1s~ ow-z a .Type, 8-6. 0 30,386 506 0.021 (Sy) 
1s~ 5-1 I Type, 8-0.01 ·20,05S 33' 0.23 (Sy) 
1s~ OW-I, OW-2. Dist. d.d. 24,973 416 0.028 (Sy) 

5-1 
2nel OW-I A Type. 8-0.06 20,464 341 0.0044 (51 
2ncl OW-I I Type. a-O.06 21.488 lSi 0.069 (Sy) 
2ncl CIf-2 a Type. a-6.0 41.927 699 0.022 (Sy) 
lDel 5-1 I Type 8-0.01 15,627 260 0.27 (Sy) 
2nel· 01f-1. CIf-%, Dis:.. .cl.d. 21,405 lS7 0.061 (Sy) 

$-1 

The transmissivities range from 16,000 to 42,000 gpd/ft with a mean of about 
24,000 gpd/ft. The average hydraul i c conductivity is the transmi ssivity 
divided by the saturated thickness of 60 feet_"2 Average hY~zaul ic conductiv­
ities range from 250 to 700 gpd/ft2 (-1.3 x 10 to 3.2 x 10 cm/sec). These 
va 1 ues are in a law range for cl ean stream channel deposits, but these low 
values may be explained by free gas, which would tend to reduce hydraul ic 

·conductivities, influencing results significantly. A hydraulic conductivity 
of 1,000 gpd/ft2 or more is judged reasonable for these deposits near Union 
Station, if gas were not present. 
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Most of the computed specific yields appear to be very low for this type of 
aquifer. The values computed range from 0.021 to 0.27. A specific yield in 
the 0.15 to 0.25 range would be reasonable, and a value of 0.2 to 0.25 is more 
probable. For dewatering purposes the use of a specific yield of 0.25 is 
recommended because this would be more conservative. . 

B.6 COMMENTS ON TEST RESULTS 

Boundary conditions were not detected from the pump tests at Union Station. 
This was primarily due to the relatively short duration of both tests. Longer 
term dewatering operations should encounter barrier boundary effects as the 
pumping cone intersects the boundary of the aquifer about 1000 feet west of . 
the pumping well as shown on Drawings 2 and 3. This will enhance dewatering 
to some degree. The effect can be estimated by determining distance to a 
barrier(s) from geologic maps and factoring the barrier(s) into dewatering 
computations • 

• The gases encountered were probably methan~ and hydrogen sulfide, based on the 
. gas detector methane readings as well as the "rotten egg" odor. These gases 

are potentially hazardous and will affect" the hydraulic efficiencies of pumps 
and wells. The gases are assumed to originate from the underlying Puente 
Formation and confined by the aquifer. When wells are drawn down, the reduc­
tion in hydrostatic pressure releases the gas. This implies that gas volume 
will increase with well drawdowns which appeared to be the case during pump 
tests. There seemed to be a threshold where relatively large amounts of gases 
were released at about 9 to 10 feet of true drawdown (discounting well 
losses). It is unknown how long it would take to vent the gases present and 
what effect this would have on aquifer transmissivity. 

The following information regarding gas and oil in this area helps explain the 
source, if not the pressure or quantity~f_sas in the pump test well: 

o 

o 

The Union Station Oil Field is located some 2000 feet south of the 
proposed station site. Little is known about the oil field, but it does 

. produce from the Puente Formation at very shallow depths. 

Boring CEG-2 (see Drawing 2) located some 2000 feet east of the Union 
Station site penetrated the Young alluvium/Puente Formation contact at a 
depth of 38 feet. Oi 1 was encountered at thi s contact as well as in 
sandstone layers within the Puente Formation from 38 to 100 feet (bottom 
of hole) •. Gas (hydrogen sulfide) was first detected by odor at a depth 
of 37 feet in Boring CEG-2. Gas chromatograms run in Boring CEG-1 
indicate 100 ppm methane and 500 ppm ethane, and this would thus be 
classified in the lower explosive limit (5% LEL). 

It is believed that at least a portion of the ground water underlying the site 
may be either saturated with gas which originated from the underlying Puente 
Formation and/or contain free gas in the aquifer or underlying Puente Forma­
tion that is released as hydrostatic pressures are reduced during pumping. 
During the pump test, there was a considerable drop in pressure head near the 
well as water flawed into the pump. This pressure drop would have result~d in 
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'''''''' release of the gas and into the we11 head. Additional data would be required 
to confirm these concepts and delineate the problem. The engineering implica­
tions of these observations are discussed in Chapter 6. 

The pump tests resulted in reasonably consistent data in terms of transmis­
sivity and hydraulic conductivity. A mean transmissivity of 24,000 gpd/ft is 
consi dered a good effecti ve value for gassy condi ti ons, however permeabi 1 i ty 
along the length of the Union Station excavation may vary significantly 
because of the variable conditions. 

It is beyond the scope of this report to recomend specific dewatering sys­
tems. However, the aquifer is amenable to well dewatering, providing the 
gases are controlled safely and effectively. Also, more efficient wells would 
be needed to be cost effective. Mainly well screens with larger open areas 
are needed such a·s wire wound screens or Rasco Moss I "Full F10" louvered 
screen, along with careful well development. The presence of hydrogen sulfide 
gas suggests some corrosion potential which should be considered with the time 

. that dewatering is required for construction • 

... -.. 
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AQUIF!:;R T!;ST D.';TA SHEET-

Observation Well No. OW-l 
-~..;;...-----

Project No. E167 
--~-------------

Test \'lell No. Union Station Date of Test 03/24/83 ---------------
Static Water Level 20.49 

~--------------
Observe'd By WRH, TDH 

--------~--------
Radius from Pumped l'lell_S_1_._1 _____ _ Average Discharge 175 gpm 

t t 
t/r2 

l'later Level Drawdown, s 
Time min. days feet feet Remarks 

11 :45 0 --- --- 20.49 0 

.25 -4 1. 74x10 6. 66x108 20.51 0.02 

.50 -4 3.47x10 -7 1.33x10 20.56 0.07 . 

.75 -4 s.21x10 , -7 _.00x10 20.66 0.17 

1 6. 94x10 4 2. 66x107 20.83 0.34 

1.5 1.04x103 3.98x107 21.09 0.60 

2 1.39x103 15.32xl07 21.34 0.85 

2.5 1. 74x103 6.66x1-&7 21.52 1.03 

2.08x103 7.97x107 
. 

3 21.65 1.16, 

3.5 2.43x103 9.31x107 21.74 1.25 • '. 
4 2. 77x103 1.06x106 21.79 1.30 -

5 3. 47x103 1.33x106 21.89 1.40 

6 4. 17x103 1.60x-106 21.94 1.45 

7 4. 86x103 1. 86x106 21.99 1.50 

-s.s6x103 2. 13x106 -
8 22~03 1.54 

9 6.25x10 3 2. 39x106 22.07 1.58 

- 6.94x103 2. 66x106 10 22.09 1.60 

12 8.33x10 3 3. 19x106 22.13 1.64 

14 9.72x103 3.72x106 22.16 1.67 

,16 1. 11x102 4.25x106 22.18 1.69 

20 1.39X102 \S.32X106 22.21 1.72 

25 1.74X102 /6.66X106 22.26 1.77 
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-, 
2.0SxlO-

2.43x102 

2. 77xl02 

3.47xlO2 

4.17xlO2 

4. 86xl02 

5.S6x102 

-2 6.39xlO 

6.94x102 

B.33x102 

9"2 -2 .1 x10 

1.11x101 

1.2Sx101 

1. 39xl01 

1.60x101 

2. 19x101 

2.50X101 

2.92x10~ 

3.06x10] 

3.4Sx1O] 

: ..... . 

"':.-",-: c..'r Le\"e 1 Dr=th";.!o\on, ... 
t/r 

.;; 
feet feet l\t:ma rks 

-6 7.97:<10 22.30 1. 81 

9.31xlO6 .,., -, __ • .J_ 1. 83 

1.06xlOS 22.37 1. 88 

.. -5 1.3.)xlO 22.44 1.95 

1.60x10S 22.47 1.98 

1.B6xlO5 22.51 2.02 

2. 13x105 22.55 2.06 

2.4Sx10S 22.57 2.0B 

2.66x10S 22.57 2.08 

3. 19x10S 22.67 2.18 

3. 72xl05 22.71 2.22 

4.2Sx10S 22.77 2.28 

4. 79x10S 22.B2 2.33 

S.32x105 22.86 2.37 

6. 13xl05 
. 

22.91 2:42, 

B.39x105 23.01 2.52 -

9.57xlOS 23.08 2.59 

-4 1. 12xlO 23.01 2.52 

-4 1. 17x10 22.96 2.47 

1. 32xl04 22.91 2.42 

I 
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Observ:J.~ion \vell No. 0\'1-1 -..;;.....-------- Projec~ No. El67 
-~~---------

Test Well No. Union Stat ion Date of Test 03/25/83 
-~~-----------

Static Water Level 20.84 
~~--------

Observed By_W_RH~,_T_D.;.;.H~ ____ _ 

Radius from Pumped Well 51.1 ------- .Average Discharge 150 gpm 

t t 
t/r2 

\'la~er Level Drawdown, s 
Time min. days feet feet Remarks 

11 :30a 0 -- -- 20.84 0 

.25 -4 1. 74xlO 6.66xlO8 20.88 0.04 

.50 -4 3.47xlO -7 1.33x1O 20.90 0.06 
." 

.75 -4 5.21x10 , -7 _.OOxIO 20.98 0.14 

1 -4 6.94xlO 2.66xlO 7 21.04 0.20 

1.25 -4/_ -2 -7 8. 68xl0 :J.:J xlO 21.11 0.27 

1. 75 -3 1.21x10 
_ -7 

4.6:JxlO 21.23 0.39 

2 -3 1 • .39xI0 
" -7 

5.32x10 21.28 0.44 

2.5 1. 74x1O.3 6. 66xl0 7 
. 

21. 36 0.52-

3 2.08xlO3 7.97x10 7 21.42 0.58 . .. 

3.5 -.3 2.4.3xI0 -7 9.31x10 21.49 0.65 -

4 2. 77xl03 1.06x106 21.55 0.71 

5 -3 3.47x10 -6 1.3.3xI0 21.68 0.84 

6 4.17x103 1.60xlO6 21. 79 0.95 

7 ·4.86xI03 -6 1.86x1O 21.88 1.04 

8 -3 5.56x1O -6 2.13xl0 21.95 1.11 

9 6.25x103 2.39x106 21.98 1.14 

10 6.94xl03 2.66x106 22.05 1.21 

11 7. 64xl03 2.93xl06 22.10 1. 26 

12 -3 8.33x10 3'. 19x106 22.14 1. 30 . 
14 9.72XI0313.72XI06 22.18 1. 34 

16 -3 -6 1. llxlO 4. 25xlO 22.22 1. 38 
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-- . .; , ,-,- - of' :. -
t' , 

I .. \\atcr Level Dra\"do\,·n. ~ 

: l~!·:· ::ir ... do!.':; tir - feet feet Remarks 

18 -2 1. 25xl0 -6 4.79xl0 22.28 1.44 

20 1.39x102 5 -2 -6 • .) xl0 22.30 1.46 

25 1. 74x10 2 6.66x106 22.33 . 1.49 

30 2.08x102 7.97x106 22.36 1.52 
., 

1.06x105 40 2. 77x10:2 22.40 1.56 

SO 3.47x102 1. 33x105 22.43 1.59 
., 

1.60X105 60 4.17x10 Z 22.46 1.62 
., 

1. 86x105 70 4. 86x10":: 22.48 1.64 

90 6.25x10" 2. 39x10S 22.53 1.69 
.. 

~ 

2.66x10S 100 6.94x10~ 22.55 1.71 
., -5 1:30p 120 8. 33x10;;: 3.19:<10 22.60 1. 76 

140 9.72x10'" 3. 72x105 22.63 1. 79 

170 1. 18x10.l 4.S2x10S 22.67 1.83 

200 1.39x10 5. 32x10S 22.73 1.89 

1.67x10 6.40x105 
. 

3:30 240· 22.78 1.94 

4:15 285 1.98x1ol -5 7. 58x10 22.82 1.98 

4:49 319 2.22x10 -5 8.50x10 22.85 2.01 

5:30 360 2.S0xl0 9.57x10S 22.89 2.05 . 

6:15 405 2. 81x10 1.08x10~ 22.93 2.09 

7:00 450 3.13x1~ 1.20x10~ 22.97 2.13 

8:00 510 °3.S4x111 1. 36x104 23.01 2.17 

9:04 574 3. 99x111 1.53x10~ 23.04 2.20 

10'02 632 4.39xfct 1.68x104 23.26 2.42 

10:58 688 I 4.78x1cf 1.83X104 23.34 2.50 

11:58 748 5.19x1-cJ 1. 99x104 23.38 2.54 
1 

2.23xio4 1:30a 840 5. 83x1cT 23.46 2 •. 62 

900 6.2Sx1cr 2. 39x104 23.51 2.67 

4:00a 1000 6.94x101 2. 66x10t.:l 23.56 2.72 
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~'; ".- 1 1 : ~ :J . ( , - 1 

I t I t ., Ka.te:- !.cn~l D:-:J.\'do\otll, S I Time min. da.)'s t/r -. fe"t feet Remarks 

........ 6:00a 1120 7. 71xllJ 2.98xlO4 13.61 2.77 

8:00a 1240 8.61xfd 3.30xlO4 23.66 2.82 

10:00a 1380 9.58xfd -4 3.67xlO 23.65 2.81 

.. 

. . 
. 

" 

. 

. 
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Observation \':ell No. OW-2 ----------- Project NO._..;:;E;,;;;.1,;;.67~ _____ _ 

Test Well No. Union Station Date of Test 03/25/83 
~~~~------

Static .Water Level 19.50 --------- Observed By WRH. TDH 

Radius from Pumped 1'lell--.,;1;;.,;;1;.;;,0..;.,.,;;.6 ___ _ Average Discharge 150 gpm 

t t 
t/r2 

Water Level Drawdown. s 
Time min. days feet feet Remarks 

11:30 0 -- -- 19 •. 500 0 

.25 1.74xfd -8 1. 42xI0 19.500 0 

.50 -~ 3.47xlO 2. 84xI08 19.500 0 . 

.7S 5.21xfd 4.26x108 19.504 0.0"04 

1 -~ 6.94xlO 5.67x108 19.504 0.004 

1.25 ctl -8 8.68xl 7.10x10 19.504 0.004 

1.50 1.04Xf~1 8.50xlO8 19.504 0.004 

1.75 1.22xi~ 9. 91xl08 19.510 0.010 

2.08xf~ -7 
. 

3 1. 70xI0 19.515 0.015. 

3.50 2.43xf~ 1.99x1O 7 19.515 0.015 

4 2.78xfd -7 2.21xlO 19.520 0.020 

5 3. 47xfd 2. 83x10 7 19.520 0.020 

5'.25 3. 65xid 2.98x107 19.529 0.029 

6 4.11xf~ -7 3.41xlO 19.530 0.030 

7 ··4.86xlcf -7 3.97xlO 19.532 0.032 

8 5.56xfd 4.S5x10 7 19.547 0.047 

9 6. 25xlcf 5.l1x107 19.550 0.050 

6.94xf~ 
., 

10 5.67xlO 7 19.5SS 0.055 

7.64xid 
., 

11 6.25x10 7 19.562 0.062 
. 

12 8.33xfd -i 6.81xlO 19.57S 0.075 

9. 72xid 
., 

14 7.95x10' 19.590 0.090 

16 1.11xid -i 9.07x10 19.605 0.105 
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I r 
2 I d.:lYs tir 

-? 
2.08xlO- 1.70X1061 

-, -6 2.43x10- 1. 99x10 

-2 2.78x10 -6 Z.27x10 

3.47x15 2 2.84x156 

:'2 
4. 17x10 

_ -6 
~.41x10 

-2 4.86x10 - 7 -6 ~. 9 x10 

-2 5.56x10 
. -6 4.55x10 

,2 6.39x10 -6 5.22x10 
.., -6 6.94x15'" 5.67x10 
.., -6 8. 33x15'" 6.81x10 

- . -6 
9.72x1i5" 7.95x10 

1. 11x101 9 .. -6 .O/x10 

1.25x101 1.02x105 

1. 39x10 1. 14X105 

1.60x10 1.31x105 

1. 8lx10 1. 48x105 

2. 16x10 -5 1. 77x10 

2.51x10 2.05x105 

2.93x10 2.40x105 

3.07x10 2.51xl05 

. 3.47xlO -5 2.84x10 

\ .. 
\',:;,:.er Level O:".:l"dOhl1 , S 

feet feet P.c:n:lrk~ 

19.750 0.240 

19.805 0.295 

19.850 0.340 

19.920 0.410 

20.000 0.490 

20.070 0.560 

20.125 0.615 

20.190 0.680 

20.230 0.720 

20.340 0.830 

20.420 0.910 

20.490 0.980 '. 

20.560 1.050 

20.620 1.110 
. 

20.690 1.180, 

.. - .. -
20.850 1.340 

20.920 1.410 

20.980 1.470 

20.985 1.475 

20.990 1.480 
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Observation Well No. OW-2 
-~--------

Project No. E167 
----~---------

Test l'Ie11 No. Union Station Date of Test 03/24/S3 
--~~-----------

Static Water Level 19.51 
--~--------

Observed By WRH, TDH 

Radius from Pumped Well 110.6 ---------- Average Discharge 175 gpm 

t t 
t/r2 

Water Level Drawdown, s 
Time min. days feet feet Remarks 

11 :45 0 -- -- 19.510 0 

~2S 
-4 1. 74xl0 1. 42xlOS 19.510 0 

.50 3. 47xl04 2.S4x10S 19.510 0 -. 

.75 -4 5.21xlO -S 4.26x10 19.510 0 

1 6. 94xl04 5. 67xlOS 19.510 0 

1.5 1.04xlO3 S.SOXIOS / 19.515 0.005 .. 
1. 14xl07 ·2 1. 39xlO.;) 19.515 0.005 

'~'---.-

... ( . 

2.5 1. 74xlO3 1. 42xl07 19.515 0.005 . 
3 2.08xlO3 1.70xlO7 19.520 0.010' 

3.5 3 2.43xlO. 1.99x107 19.525 0.015 -, . ~.-

4 2. 18xl03 2.27xlO 7 19.530 0.020 .. 
Z.S3xlO7 5 3. 47xlO.;) 19.535 0.025 

6 4. 17xl03 3.41xlO1 19.540 0.030 

7 4.S6xlO3 3.97xlO7 19.550 0.040 

S 5.56xlO3 4.S5xlO7 19.560 0.050 

9 6.Z5xlO3 5.l1xlO1 19.570 0.060 

10.5 7.Z9xlO3 5.96x107 19.580 0.070 

1Z -3 8. 33xlO -1 6.S1xlO 19.595 0.OS5 

-3 .. 
14 9.1ZxlO 7.95xlO' 19.615 0.105 

16 1.llxlO2 -1 9.07xlO 19.630 0.lZ0 

20 .1.39XI0211.14X106 19.665 0.155 

25 -2 1. 74x10 1. 42xlO6 19.705 0.195 
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f':.~e .., .- .. ~ 

I t I t I ., Wate;- !...I?':~l Ii :ru.\~·down , S 
T i rilC: :nino cb.y ~ :fr - feet f~et Remarks 

. <':' .. 18 , -2 -6 19.620 1. _5xlO 1.02xlO 0.120 

20 
_ -2 

1. .)9x10 -6 1.14xlO 19.635 0.135 

25 -2 1.74xlO -6 1. 42xlO 19.670 0.170 

30 -2 2.08xlO -6 1.70xlO 19.705 0.205 

12:05 35 Z.43xlO2 1. 99x106 19.750 0.250 

12: 10 40 12 2.77xl0 -6 2. 27x10 19.780 0.280 

45 3. 13x102 -6 Z.56xlO 19.815 0.315 
~ -6 12:20 SO 3.47xlO~ 2. 84x10 19.840 0.340 
~ -6 12:30 60 4. 17x10":: 3.41x10 19.890 0.390 

.' '~ -6 
12:40 70 4.86x10" 3.97x10 19.930 0.430 

.~ -6 12:52 82 5. 69x1O~ 4.6Sx10 19.980 0.480 

1:00 90 6.25xlO· -6 20.050 0.550 S . 11x10 -

1:10 100 6 .94x1O~ -6 S.67x10 20.090 0.S90 

1:20 110 7.64x1O' -6 6.2SxlO 20.130 0.630 

8.33x1O' -6 . 
1:30 120 6. 81xlO 20.160 0.660 

1:40 130 9.03xlO' -6 7. 38xlO 20.180 0.680 

2:00 150 1.04x10 8.S0xlO6 20.230 0.730 

2:20 170 1. 18xlO -6 9.6Sx10 20.270 0.770 

2:46 196 1. 36xlO 1.1lxlO5 20.310 0.810 

3:30 240 L67xlO -5 1. 37x10 20.390 0.890 

4: 15 285 1. 98xiJ -51 1.62x10 20.440 0.940 

4:47 317 2.20xiJ 1. 80xlO5 20.480 0.980 

5:30 360 I 2. SOx1l1 -5 2.04xlO 20.510 1.010 

6:14 404 I 2. 81xiJ ,2.30XI04 20.550 1.050 

7:00 4S0 3. 13 x 111 2.S6X105 20.580 1.080 

7:56 506 3.S1Xi~ ;': 2. 81xlO 20.620 1.120 

3.96xid 
_c 

20.660 1.160 9:00 570 3.24x10 

10:00 630 4.38xid 3.58xlO 20.700 1.200 
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t , t' I ., i',a! ~'r Le':t·} I t'r:l\.;John , 5 
Tim~ min. d~:;'s r./r feet feet Rc;~a:·~.~ 

11:00 690 -1 - 9' 105 20.770 4.79xl0 .J. _x 1.270 

12:00 750 -1 5.21x10 -5 4.26x10 20.820 1.320 

840 -1 5.83x10 -5 4. 77x10 20.880 1.380 

900 6.25x10 1 5.11x105 20.910 1.410 

1000 6.94x101 5.67x105 20.960 1.460 

1120 7. 77x101 -5 6. 35x10 21.010 1.510 

1240 8.61x101 ~ -5 
I .04xlO 21.060 1. 560 

1380 9.58x10] 7. 83x105 21.100 1.600 

.' 

I . 
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:\QrIFER TEST OAT,':'. SHEET 

Observation \'/ell No. 5-1 ---------------- Project No. E167 
--~~-------------

Test We 11 No. Union S tat:ion Da t:e of Test-..;:0;..;;;3.:../.;:.24..;.:/;..;8;;,;;3~ ____ _ 

Static Wat:er Level 19.92 
~~~~---------

Observe"d By.....;D;;,;;G;..... _________ _ 

Radius from Pumped Well 11.1 f"t. Average Discharge 175 gpm 

t t 
t/r2 

l'later Level Drawdown, s 
Time min. days feet feet Remarks 

large ln~t:l.aI 
11:45 0 0 --- 19.92 0.00 drawdown-missed 

6.94x104 -6 I J. ~. reaa.lng 
1 5. 33x10 -- --
2 1. 39xlO3 -5 1. 07xlO 23.58 3.66 

." 
3 -3 2.08x10 -5 1. 60xlO 23.60 3.68 

4 -3 2.78x10 2.14xlO5 23.31 3.39 

5 - 7 1-3 .).4 x 0 -5 2.67x10 23.32 3.40 
" 

6 4. 17x103 3.20x105 23.40 3.48 

.f 7 4. 86xl03 3. 73xlOS -- --
S.56x103 4. 27x10S 

. 
8 "23.42 3.50 

9 -3 6.2Sx10 -5 4.80x10 23.42 3.50 

10 6. 94x103 -5 5. 33x10 23.43 3.51 

11 7. 64x103 -5 S.87x10 23.43 3.51 

12 8. 33x103 6.40x105 23.46 3.54 

13 9.03x103 6. 94x105 23.47 3.55 

14 .9. 72x103 -5 7.47x10 23.47 3.55 

15 l.04xlO2 7. 99x105 23.50 3.58 

16 1.1lx102 8.53x105 23.48 3.56 

17 1. 18xl02 9.06x105 23.47 3.55 

18 1.2Sx102 9.60x105 -- --
19 1.32xlO2 1. Olx104 -- -- . 
20 1. 39x102 " 04 1. 07x1 23.47 3.55 

-? -4 22 1.53xl0- 1. 18x10 -- --
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-_.- .. ::'''' 

t I . 
I It'-a:c!'' L~';el I Or::~d"; .. rl., s • _/ 2 Ti~.r:: min. oays I. r fcc: feet Re!:'::rl'.s 

24 -2 -4 23.53 1. 67xlO 1. 28xlO . 3.61 

25 -2 1. 74x10 -4 1.34xlO 23.55 3.63 

28 -2 1.94xlO 1. 49xlO 
4 23.57 3.65 

31 -2 2.15xlO -4 1. 65xlO 23.55 3.63 

35 -2 2.43xlO -4 1.81xlO 23.50 3.58 

31 -2 2.51xlO -4 1. 97xlO 23.71 3.79 

40 2. 78xlO 2 2.14xlO4 23.62 3.70 

43 2.99xlO 2 2.30xlO4 23.67 3.75 

45 -2 3. 13xlO -4 2.40xlO 23.64 3.72 

.. SO I -2 3.47xlO -4 2.67xl0 23.65 3.73 

56 I -2 3.89xlO -4 2.99xlO 23.66 3.74 

60 4.17Xl~2 3.20XIQ~ 23.66 3.74 
67 4.6SxlO 3.S1x10 23.70 3.78 

70 ,2 4.86xlO -4 3. 13xlO 23.69 3.71 
,:. ~~. ., -4 75 5.21xlO~ 4.00xlO 23.71 3.79 

. - 4. 27xl04 SO 5. 56xlO"' 23.71 3.79 
., 

4.S3xlO4 85 5.90xlO" 23.83 3.91 
., . 4 

90 6.2SxlO 4d 4.80xlO 23.75 3.83 

- -4 95 6.60xlO'" 5.01xlO 23.80 3.88 

100 6.94xlO~ -4 5. 33xlO -- --
- -4 1:30 105 7. 29xlO 5.60xlO 23.77 3.85 

110 
-" 

·7. 64xlO -4 5.S7xlO 23.78 3.86 

1:45 120 8.33xlO~ -4 6.40xlO 23.90 3.98 

- -4 1:50 125 8.68xlO 6.61xlO 23.92 4.00 

2:00 135 9.38xlO -4 7.20xlO 23.91 3.99 

2:10 145 I 1. 01xlO -4 1. 76xlO 23.98 4.06 

2:26 ISS 1. 08xlO -4 8.29x10 2,4.03 4.11 

2:30 165 1.15x10 -4 8.83x10 24.03 4.11 

2:45 180 1.25xlO 9.60xlO4 24.01 4.09 

ESA Geotechnical Consultants 



I t t I \';.1ter Level I Draloo"do\o.n, s 2 I Time h:ln. d:'ys ':../r f~et feet ~c:::~:"}.~ 

3:00 195 -1 1. 35x10 -3 1. 04xlO 24.07 I 4.15 

3:15 210 -1 1.46xl0 -3 1. 12xl0 24.16 4.24 

3:45 240 1. 67xlO1 1. 28xl03 24.20 : 4.28 

4: 15 270 1.88xlO1 1.44;103 24.23 4.31 

4:45 300 -1 2.08xlO 1.60x103 24.19 4.21 

5:50 365 -1 2.S3xlO -3 1.94x10 24.22 4.30 

1:04 439 3.0SxlO1 -3 2. 34xlO 23.68 3.76 

; 

. . ' 

, 

.' 

. 

. 
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:\j):.iI FEI~ TEST L·t .. ; TA SHEET 

Ob serva tion Well No ._5=---=1"'"--____ _ Project No. E167 -----------
Test \'/e11 No. Union Station Date of Test 03/25/83 ------------
Static Water Level 19.01 

---=~~---------
Observed 8y __ D_G ______ _ 

Radius from Pumped Well 11. 1 ft. Average Discharge 150 gpm 

t t 
t/r2 

\'1ater Level Drawdown. s 
Time min. days feet feet Remarks 

started pump 
11:30 0 0 -- 19.01 0.0 11: 15. stopped 

-4 -6 u: 4U-start 1.J.: 

1 6.94xlO 5.63xlO -- -- s~atic before 1 

1. 39xlO3 -5 start-l~.Ul 

2 1. 13xlO 21. 72 2.71 .. 
-3 -5 3 2.08xlO 1.69xl0 21. 85 2.84 

4 2. 78xl03 -5 2.26xlO 22.30 3.29 

5 .. 7 -3 .).4 xlO -5 2. 82xlO 22.35 3.34 

6 4.17xlO3 -5 3. 38xlO 22.55 3.54 

7 4. 86xl03 -5 3.94xlO 22.69 3.68 

S.S6xlO3 -5 . 
8 4.S1xlO 22.76 3.75 

9 6.2SxlO3 -5 5.07xlO 22.77 3.76 

10 6.94xlO3 -5 5. 63x10 22.82 3.81 

11 7.64xlO3 6.20xlOS 22.86 3.85 

12 8. 33xl03 6. 76xlOS 22.90 3.89 

13 9.03xlO3 7.SSx10S 22.86 3.85 

14 -3 9. 72xlO -5 7. 89x10 22.90 3.89 

15 1.04xlO2 -5 8.44xlO 22.90 3.89 

17 1.18xlOZ 9.S8xlOS 22.94 3.93 

19 1.32xlO2 -4 1. 07xl0 22.95 3.94 

21 1. 46xl02 -4 1. 19x1O 22.97 3.96 

23 1. 60x10Z -4 1.30x10 23.01 4.00 

25 i 2 1. 74xlO -4 1. 41xlO Z3.00 3.99 

27 1.88xlO2 -4 1.S3x10 23.02 4.01 

30 
S't: 
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I' ~ ~; -.:.1. ..." - j, P:lge- _-_ \'~' , 

t I t .., hater Ley!'l nr<1\,;aOhll , s 
Til:lE: min. d:lYs :/r 4 

feet feet Rer.:arks 

I -, -4 
12:00 30 2.08x10- 1. 69xlO 23.01 4.00 

32 -2 -4 23.02 2.22xlO 1. 80xlO 4.01 

34 2. 36xl02 -4 22.99 1. 92xlO 3.98 

36 2.S0xlO2 2 0" -4 . ,:,xlO 23.00 3.99 

40 2. 78xl02 2.26xlO 4 23.00 3.99 

-2 4 
12:20 SO 3.47xlO 2.82x10 23.03 4.02 

-2 1'4 23.05 12:30 60 4. 17xlO 3. 38xlu 4.04 

12:40 70 4.86xl02 3 .. 94xl04 23.06 4.n5 

12:50 80 -2 -4 23.09 5.56xlO 4.51xlO 4.0~ 
.. , .. -2 -4 1:00 '90 6.25x10 5.07x10 23.08 4.07 

7. 29xl0 2 4 
1:15 105 5.92xlO 23.10 4.09 

1:30 120 8 -- 20 2 .,:,,:,x -4 6.76x10 23.13 4.12 

1:45 135 9.38xlO2 -4 7. 61x10 23.14 4.13 

2:00 150 1.04xlOI -4 8. 44xlO 23.17 4.16 

1..39xl01 1. 13xl03 23.20 
. 

'2:50 200 4.19 

3:15 225 -1 1. 56xlO 1. 27xl03 23.26 4.25 

3:30 240 1. 67xl01 1.Z6xl03 23.30 4.29 

4:00 270 1. 88xl01 1. 53xl03 23.31 4.30 

4:50 320 2. 22xlOl 1. 80xlO3 23.31 4.3n 

5:34 364 -1 2.53xlO 2.05xlO3 23.33 4.32 

6:20 410 Z.85xl01 2.31xl03 23.36 4.35 

7:03 453 3. 15xl01 2.S6x103 23.35 4.34 
-

8:04 514 3.57xlO1 -3 2.90xlO 23.37 4.36 

9:08 578 4.01xlO1 3.25x103 23.38 4.37 

10:06 636 4.42xlO1 3.S9x103 23.82 4.81 

11:04 694 4.82xl01 3.91xl03 23.91 4.90 

12:03 753 5.23xl01 -3 4.25xlO 23.92 4·.91 

843 5.85xlO1 
_ -3 

4./SxlO 23.95 4.94 
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.'- ... ! . 0=' -1 

t t .., \':ater l.c\Oe 1 Dra\\dOh7: , s 
7l:t~· min. days t!r - feet feet RC:::::lrl.s 

905 
-1 6.28xlO 

-3 5.10xlO 24.03 5.02 

1000 -1 6.94xlO 5.63xlO 3 24.09 5.08 

1120 -1 7. 78xlO 6.31xlO3 24.05 5.04 

1240 -1 8.61xlO -3 6.99xlO 24.08 5.07 

1380 -1 9.58xlO -3 7. 78xlO 23.98 4.97 

.. 

. 

. 
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