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1 Introduction 
This work plan summarizes the background information used to develop the aquifer 
test program, presents details of monitoring program to evaluate if the pumping 
impacts existing building structures, and presents installation methods and 
requirements for the test well and aquifer testing procedures.  This work plan has 
been cooperatively prepared by Caltrans and the Arup PB Joint Venture. 

The subsequent work plan sections present the following: 

• Objectives and work plan approach; 

• Background information; 

• Proposed pumping test well installation; 

• Survey monitoring of existing structures; 

• Aquifer testing procedures; and 

• Schedule. 

Appendix A contains the McCampbell Analytical, Inc. (McCampbell) analytical test 
report results for the groundwater samples collected from existing piezometers 
located near the proposed pumping test well.  Appendix B contains a copy of the 
San Francisco Public Utilities Commission (SFPUC) Industrial User Class II 
Wastewater Permit Requirements.  The document is presented for reference and 
context to indicate the wastewater effluent limitation expected for a discharge 
permit.  As described in Section 6.2, the Arup PB Joint Venture will make 
application and obtain a discharge permit for wastewater pumped from the test well 
prior to performing the Aquifer Test program. 

2 Objectives and Work Plan Approach 
The objectives of the aquifer test program are to determine:  (1) the aquifer 
properties of the uppermost water-bearing zone and the deeper confined zone with 
artesian pressures; (2) whether the local groundwater conditions are affected by 
tidal fluctuations in the Bay; and (3) to further characterize the multi-layer aquifer 
system (e.g., defining heterogeneities, leaky aquitards).  In the future, this 
information may be used by the facility designers to estimate the quantity of 
groundwater that may need to be pumped during dewatering activities associated 
with construction of the depressed section of Girard Road. 

This work plan includes: 

1. Review of existing available information presented in (i) Final Preliminary 
Geotechnical Report – South Access to the Golden Gate Bridge, dated October 
2004, (ii) Final Hydrology and Water Resources Technical Report – South 
Access to the Golden Gate Bridge, dated October 2004, (iii) 2002 Baseline 
Environmental Consulting Aquifer Report for Doyle Drive, and (iv) Final 
Corrective Action Plan, Building 1065 Area, Presidio of San Francisco, prepared 
by MACTEC, dated January 2007. 

2. Review of the development data for piezometers installed by either Caltrans or 
the Arup PB Joint Venture during December 2007 and January 2008 in the 
vicinity of the Girard Road depressed section. 
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3. Review of the analytical results from groundwater samples collected after the 
development of the standpipe piezometers ESB-R2S, ESB-R2I, and ESB-R2D. 

4. Description of the methods and construction details for installation of the 
proposed 6-inch-diameter pumping test well. 

5. Description of the procedures and equipment requirements for performing 
aquifer testing, and how the pumping test water will be discharged. 

6. Description of how the data collected will be analyzed and reported. 

3 Background Information 
This section describes and summarizes existing available information that was used 
to develop the work plan for the aquifer testing program. 

3.1 Doyle Drive Data 

Based on information presented in the reports Parsons Brinckerhoff (2004) and 
Baseline (2004), an upward gradient (i.e., artesian condition) was noted in the 
vicinity of Tennessee Hollow.  There appears to be three distinct aquifers in the 
Tennessee Hollow area, separated by thin aquitard layers.  The Baseline 
investigation also found that groundwater wells at the site were affected by tidal 
fluctuations in the Bay. 

On August 12, 2002, Baseline performed a pump test near Halleck Street.  
Groundwater was pumped from HGB3-28 using a 2-inch Grundfos submersible 
pump at a constant rate of 1.75 gallons per minute.  The groundwater level in the 
pumping well quickly stabilized at a drawdown of approximately ten feet.  Pumping 
continued at a constant rate of 1.75 gallons per minutes for about 50 hours.  
Approximately 5,250 gallons of water were pumped from HGB3-28, which is located 
about 70 feet west of Building 230.  Well HGB3-28 is located about 750 feet west of 
the pump well proposed for the aquifer testing described in this work plan. 

Prior to Baseline’s 2002 aquifer testing, nested piezometers were installed at 
location HGB-1.  Details of the three piezometers at HGB-1 are presented in 
Table 1.  The location of HGB-1 is about 350 feet northeast of the proposed 
pumping well as shown on Figure 1.  The three piezometers will be utilized as 
observation wells during the aquifer testing proposed as part of this program. 

3.2 Presidio Data 

The Building 1065 Area where remediation is currently underway is located about 
360 feet south of the proposed pump well.  Based on the Final Corrective Action 
Plan prepared by MACTEC (January 2007), two primary hydrogeologic units have 
been identified at the site:  a shallow zone and an intermediate groundwater zone. 

The shallow groundwater zone consists of saturated portions of the fill, and, where 
present, the shallow sand.  Groundwater in the shallow zone is unconfined. 

The intermediate groundwater zone identified by MACTEC consists of the previously 
identified intermediate/ shallow sand, upper intermediate sand, and lower 
intermediate sand.  Wells screened in the intermediate sand unit indicate that it is 
confined to semi-confined. 
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Dewatering for a large excavation at the Letterman Digital Arts Building in 2003 
caused groundwater levels of onsite wells in the Building 1065 Area to decline 
below the lowest previously measured groundwater elevations.  After the cessation 
of construction dewatering about ¼ mile away, groundwater elevations rose. 

3.3 Arup PB Joint Venture and Caltrans Piezometer Data 

Between December 2007 and May 2008, the Arup PB Joint Venture and Caltrans 
installed standpipe piezometers, as part of the geotechnical exploration program for 
the Doyle Drive Replacement Project.  The locations of the piezometers that have 
been installed and that will be used to monitor groundwater levels adjacent to the 
pumping well are shown on Figure 1, Locations of Piezometers and Proposed 
Pumping Well. 

During the Doyle Drive Replacement Project explorations, shallow and intermediate 
groundwater zones were identified.  Artesian conditions were encountered in the 
intermediate groundwater zone indicating a confined to semi-confined aquifer. 

Between March 21 and March 28, 2008, Arup PB Joint Venture developed 
piezometers, and collected initial groundwater level measurement on 26 standpipe 
piezometers and water quality readings on 21 of the 26 piezometers.  The Doyle 
Drive Replacement Project piezometer data are presented in Table 1.  The 
proposed screened intervals of nested piezometers at location RW17-A1 are also 
presented in Table 1. 

3.4 Arup PB Joint Venture Groundwater Analytical Test Data 

On March 25, 2008, the nested piezometers at borehole location ESB-R2 (depressed 
Girard Road section) were sampled and samples were analyzed for polychlorinated 
biphenyls (PCBs), volatile organics, polynuclear aromatic hydrocarbons, CAM 17 
metals, volatile hydrocarbons as gasoline with BTEX and MTBE, and diesel and oil 
range extractable hydrocarbons.  The analytical testing was performed by 
McCampbell Analytical, Inc.  A copy of the analytical report and chain-of-custody 
record is attached under Appendix A.  The only organic compounds identified above 
laboratory reporting limits was diesel.  The diesel concentrations ranged from 58 to 
420 µg/L (parts per billion) in the three groundwater samples collected from the 
nested piezometers at borehole location ESB-R2.  Metals were identified above 
laboratory reporting limits but not at levels of concern for discharge to the Presidio 
Sanitary Sewer (as described below). 

Based on the analytical results from the nested piezometers at borehole location 
ESB-R2, the groundwater sampled and analyzed are below the threshold levels for 
industrial wastewater discharge from a Presidio facility into the City and County of 
San Francisco’s sewerage system.  The discharge limitation for hydrocarbon oil and 
grease is 100 mg/L (100,000 µg/L).  A copy of the San Francisco Public Utilities 
Commission Industrial User Class II Wastewater Permit discharge limitations and 
requirements is presented in Appendix B. 

4 Proposed Pumping Test Well Installation 
Caltrans and the Arup PB Joint Venture are proposing to install a 6-inch-diameter 
pumping test well at the approximate location shown on Figure 1.  The pumping test 
well will be installed by Gregg Drilling and Testing, Inc. using a rotary drilling 
method.  Soil samples will be collected at 5-foot intervals during the advancement 
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of the well borehole for visual classification in the field and laboratory index testing.  
The 6-inch-diameter, schedule 40 PVC screened, and solid well casing will be 
centered in a 12-inch-diameter borehole.  The well will be screened from 25 to 
65 feet below the existing site grade to provide full aquifer penetration.  The well 
head will have a locking cap and will be enclosed in an at-grade vault enclosure.  
Details of the proposed pumping test well are presented in Figure 2, Pumping Well 
Construction Details.  The locations of the drill rig and support vehicles during the 
installation are shown on Figure 3, Equipment Layout for Pumping Well Installation. 

The pumping test well will be developed by Gregg Drilling and Testing, Inc.  First, 
the groundwater level measurement will be recorded and then sediments will be 
removed by bailing.  Development water and sediments removed during the bailing 
will initially be placed in 55-gallon DOT-rated drums.  After sediment settles out, the 
clear development water will be pumped into a storage tank.  Removed sediments 
will remain in the drums and the drums will be moved to the temporary drum 
storage at the Presidio.  Upon analytical profiling, the drums will be transported off 
site to an appropriate disposal facility.  After sediment removal, the well will be 
surged and then pumped of at least 10 well volumes of water.  Water from the 
pumping will be stored in the Baker Tank.  During the pumping activity, water 
quality measurements for pH, electrical conductivity, turbidity, and temperature will 
be taken.  Also, the pumping rate(s) and water level drawdown will be recorded.  
The location of the development equipment and 20,000-gallon temporary water 
storage tank are shown on Figure 4, Equipment Layout for Development and Baker 
Tank Location. 

5 Survey Monitoring of Existing Structures 
Prior to performing the aquifer testing, three reflective tape targets will be mounted 
on each of the existing Buildings No. 1158 and No. 1167.  In addition, two ground 
settlement markers will be established in the grass area behind the Building 
No. 1158.  The ground settlement marker will consist of a 3-foot-long piece of No. 5 
reinforcement bar driven into the ground.  The settlement markers will be placed 
5 feet from the exterior of the Building No. 1158.  The reflective targets and 
settlement markers will be surveyed by Chaudhary & Associates, Inc. using an 
existing benchmark that is located 1,000 feet or more away from the pumping test 
well.  After the targets and markers are installed, two baseline surveys will be 
completed before the aquifer testing begins.  Additional monitoring surveys will be 
performed at the following intervals: 

• After the step drawdown test is completed; 

• The day after the constant rate aquifer test is started; 

• The day after the constant rate test is completed; and 

• One week after the constant rate test is completed. 

Prior to the aquifer testing, a visual assessment of the exterior and interior of 
Buildings No. 1158 and No. 1167 will be conducted to document and photograph 
existing cracks or signs of structural distress.  During the aquifer testing program if 
the measured movement (by survey methods) of any settlement target or marker 
exceeds ¼ inch, then an assessment will be performed to look for new cracking or 
expansion of existing cracks.  If any new cracking is identified, pumping will be 
terminated. 
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6 Aquifer Testing Procedures 
This section describes the procedures that will be used to perform slug tests, a step 
drawdown test, and the constant rate aquifer test.  Real time water level 
measurements will be obtained from pressure transducers/data recorders installed 
in the pumping test well and observation piezometers.  Prior to field installation, the 
transducers/data recorders will be checked to determine that they are properly 
functioning. 

6.1 Slug Tests 

Slug tests will be conducted in each of the following piezometers:  ENB-R1A-S, 
ENB-R1A-I, DNB-R7-S, DNB-R7-I, RW17-A1-S, RW17-A1-I, RW17-A1-D, 
RW18-A1-S, and RW18-A1-I.  Pressure transducers/data recorders will be lowered 
into each piezometer and the water level in each piezometer will be allowed to 
stabilize.  The transducers/data recorders will be connected to a laptop computer 
and field calibration checks will be performed.  At each piezometer, a slug test will 
be conducted by activating the data recorder to record water level readings at a 
predetermined frequency.  A solid “slug” consisting of PVC pipe filled with sand and 
capped on each end will be lowered quickly into the piezometer, which will displace 
a known volume of water.  After the water level re-equilibrates, the slug is removed 
and the water level response will be monitored until the piezometer equilibrates. 

6.2 Step Drawdown Test 

A step drawdown test provides information on the discharge capacity of a well.  
This information enables selection of a sustainable pumping rate to use during a 
long-term constant rate pumping test.  A 4-inch Grundfos submersible pump will be 
used to pump water from the test well. 

The electricity to operate the submersible pump will be acquired from the Presidio 
Trust Utilities Division and a meter will be furnished to measure the power used.  A 
calibrated flowmeter will be connected to the pump discharge line to measure the 
pumping rate.  The discharge rate will be adjusted with a pump controller.  Up to 
four stages will be conducted for the step drawdown test.  The pumping rate at 
each stage will be sustained for 1 to 2 hours, unless the well is pumped dry, at 
which time that test would be terminated and higher pumping rate tests, if any, not 
conducted.  The pumping rate at each stage will be as follows: 

• Stage 1 – 3 gallons per minute 

• Stage 2 – 5 gallons per minute 

• Stage 3 – 10 gallons per minute 

• Stage 4 – 20 gallons per minute 

After the stages of pumping for the step drawdown test are completed, the 
transducers placed in the pumping well, observation piezometers, and the six (6) 
Presidio wells (as shown on Figure 1) will be used to record water level 
measurements during well recovery. 

Water from the step drawdown test will be discharged into the Baker tank for 
temporary storage while the water is analyzed for the compounds and constituents 
as required by the SFPUC for discharge to the sanitary sewer system [likely to 
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include semi-volatiles (EPA Method 625), volatiles (624), nine heavy metals (6010), 
mercury (7471), dissolved sulfides, pH, total suspended solids, chemical oxygen 
demand, chlorides (300), total petroleum hydrocarbons (8015M), and cyanide] on a 
quick turn-around basis.  If the analytical test results are below the SFPUC 
threshold limits, a package pre-treatment plant (e.g., carbon filtration) will be used 
to treat the water in the Baker storage tank prior to discharge to the sewer system.  
All discharges to the SFPUC sanitary sewer system will be conducted under an 
approved discharge permit issued from the SFPUC and obtained by the Arup PB 
Joint Venture.  The volume of water discharged to the sanitary sewer will be 
metered. 

6.3 Constant Rate Aquifer Test 

Prior to start up and at the end of the pumping, water levels will be recorded in all 
piezometers and the pumping test well that are shown on Figure 1.  Water levels 
will be recorded during the constant rate test using portable transducers installed in 
select observation piezometers.  Manual water level readings will also be taken 
during the test from piezometers ENB-R1I, ENB-RID, ESB-R2I, ESB-R2D, and the 
pumping test well.  During the constant rate test, a motorhome will be used for a 
field office and will be located as shown on Figure 5, Equipment Layout for Aquifer 
Testing. 

The pumping tests will be conducted so that effects on nearby environmental 
investigations is minimized. Transducers will be installed in six (6) wells associated 
with nearby investigations conducted by the Presidio Trust.  The locations of the six 
Presidio Trust wells that will be monitored are shown on Figure 1.  If, during the 
pumping tests, water levels in the instrumented observation wells at the nearby 
environmental sites are lowered by more than five inches (after any tidal effects are 
screened out), the pumping rate will be reduced and/or the test terminated. 

Based on the results from the step drawdown test, a constant aquifer pumping rate 
will be selected.  The constant rate aquifer test will be conducted for 48 to 72 hours.  
Water levels will be monitored by the manual readings and the data logger readings 
until the test is terminated.  Water pumped from the test well will be discharged into 
the Baker tank and then discharged to the sewer system under permit from the 
SFPUC at the location shown on Figure 5. 

At the completion of the constant rate test, the Baker tank and any pre-treatment 
equipment that was used will be removed from the site. 

6.4 Data Analysis and Reporting 

All data collected in the field, including piezometer, tide point, and well details and 
locations, pumping rate and duration, and water level readings (manual and data 
logger readings) associated with the slug tests, step drawdown, and constant rate 
aquifer tests will be compiled, subject to QA/QC review, and analyzed.  The 
pumping test data will be analyzed with the assistance of the AQTESOLV aquifer 
test analysis software, which will be used to determine the aquifer properties, 
including hydraulic conductivity and storativity. 

A draft report will be prepared and will include a description of field activities, data 
analysis, results, and conclusions.  All AQTESOLV inputs and output will be 
provided.  Raw data will be included on a CD-ROM.  The report will also include 
documentation of effluent management and disposal (including copies of all 
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laboratory reports and discharge permits, if applicable).  The draft report will be 
submitted to Caltrans for review and comment.  Based on the comments received, 
if any, the draft report will be edited and a final report will be prepared and 
submitted. 

7 Schedule 
We will begin activities upon receipt of authorization to enter and conduct this 
aquifer test.  The mobilize date is dependent on the availability of the drilling 
equipment and crew. 

The schedule for onsite activities for the aquifer test is as follows: 

• Up to three work days to install the pumping test well; 

• Two work days to set up the Baker tank and to develop the pumping test well; 

• Up to two days to conduct the slug testing; 

• Up to three days to set up the electrical power supply for the submersible pump 
and to perform the step drawdown test; 

• If required, up to three work days to set up and test the pre-treatment plant 
operation; and 

• Up to four days (24-hour operation) to set-up, perform the constant rate aquifer 
test, and demobilize. 

8 References 
1. Baseline Environmental Consulting, 2004.  Final Hydrology and Water 

Resources Technical Report, South Access to the Golden Gate Bridge, SFCTA 
Contract Number 99/00-7, October. 

2. Baseline Environmental Consulting, 2002.  Data Report on Aquifer Testing at 
Proposed Doyle Drive Alignment near Halleck Street, Presidio, San Francisco, 
September. 

3. MACTEC, 2007.  Final Corrective Action Plan, Building 1065 Area, prepared for 
the Presidio Trust, Presidio, San Francisco, January. 

4. Parsons Brinckeroff, 2004.  Final Preliminary Geotechnical Report, South 
Access to the Golden Gate Bridge, SFCTA Contract Number 99/00-7, October. 

 



 

 

 

  

TABLES 
 

 
 
 
 
 
 
 
 



7/24/2008 Page 1 of 1

pH Electrical 
Conductivity

Turbidity Temperature 

(ft) (ft) (ft) (ft) (ft) (min) (ft) (Y/N) (Y/N) (gpm) (ft) (gal) (mS/cm) (NTU) (°C)

MPTSB-R3 Gregg Drilling 1/11/2008 2120717.904 5996880.759 12.835 20.0 to 30.0 18.0 to 30.0 3/21/2008 8:25 10:15 110 1.9 Y Y 3 8.55 110 5.75 0.611 29 16.7

MPTSB-R2 Pitcher Drilling 1/10/2008 2120688.783 5996547.940 13.326 20.0 to 30.0 18.0 to 30.0 3/21/2008 10:34 11:44 70 3.8 Y Y 2 5.5 50 5.93 0.689 129 16.7

MPTNB-R2 Pitcher Drilling 12/3/2007 2120765.394 5996357.147 11.476 30.0 to 45.0 26.5 to 45.0 3/21/2008 12:03 13:50 107 2 Y Y 2 5.7 85 6.63 1.44 90 18.1

RW14-A1 Pitcher Drilling 1/2/2008 2120671.411 5997532.381 14.710 30.0 to 40.0 27.0 to 40.0 3/21/2008 14:47 16:00 73 3.15 Y Y 2 7.3 55 6.21 0.63 80 18.5

RW19-A1S Pitcher Drilling 1/4/2008 2120591 887 5997696 205 15 375 4 5 to 9 5 3 5 to 9 5 3/24/2008 9:35 10:40 65 7 2 Y Y 0 07 NA 10 6 82 1 3 102 17

TABLE 1

DOYLE DRIVE PIEZOMETER DATA

Initial Water 
Depth from 

Ground Surface

Pumping 
Rate

Water Depth from 
Ground Surface 

Measured at Time of 
Pumping

Remarks
Pumped Surged Water 

Collected

Water Quality at Last ReadingDuration of 
DevelopmentPiezometer ID

Slotted 
Interval 
Depth

Sand Interval 
DepthInstalled By Northing Easting Elevation

(NAVD88)
Date of 

Installation
Date of 

Development Time Start Time Completed

RW19-A1S Pitcher Drilling 1/4/2008 2120591.887 5997696.205 15.375 4.5 to 9.5 3.5 to 9.5 3/24/2008 9:35 10:40 65 7.2 Y Y 0.07 NA 10 6.82 1.3 102 17

RW19-A1I Pitcher Drilling 1/4/2008 2120594.285 5997697.444 15.379 20.0 to 30.0 18.5 to 30.0 3/24/2008 8:15 9:30 75 1.6 Y Y 2 15.2 55 6.71 0.647 117 17.9

DNB-R7S Pitcher Drilling 1/11/2008 2120969.794 5997686.549 11.895 5.0 to 10.0 ? 3/28/2008 8:05 9:40 95 3.95 N Y NA NA 2.5 NA NA NA NA
The well recharged very slowly. The well was 
bailed and surged only.  Therefore no water quality 

di t k
DNB-R7I Pitcher Drilling 1/11/2008 2120968.187 5997680.287 11.862 25.0 to 35.0 ? 3/28/2008 9:45 11:10 85 1.5 Y Y 2 21.6 1.5 7.7 0.701 2 16.3

ENB-R1S Pitcher Drilling 12/12/2007 2120883.019 5997889.970 11.807 2.0 to 7.0 ? 3/24/2008 14:10 15:50 100 3.5 Y Y 0.09 NA 6 7.48 0.672 168 20.2

ENB-R1I Pitcher Drilling 12/12/2007 2120886.024 5997881.121 11.833 15.0 to 25.0 ? 3/24/2008 11:00 12:00 60 2.3 Y Y 2 5 40 7.46 0.717 28 17.2

ENB-R1D Pitcher Drilling 12/12/2007 2120884.289 5997886.826 11.741 50.0 to 60.0 ? 3/24/2008 12:05 14:05 120 1.2 Y Y 3 26.5 120 7.27 0.644 74 17.7

ENB-R1AS Pitcher Drilling 12/26/2007 2120854.391 5997899.896 11.431 5.0 to 10.0 4.0 to 10.0 3/24/2008 15:55 16:35 40 3.6 Y Y 1 4.6 12 7.33 1.17 23 17.8

ENB-R1AI Pitcher Drilling 12/26/2007 2120855.676 5997898.066 11.441 19.5 to 29.5 18.0 to 29.5 3/26/2008 8:10 9:30 80 0.8 Y Y 2 3.02 55 7.44 0.688 95 17

ESB-R2AS Pitcher Drilling 12/26/2007 2120828.681 5997907.170 11.474 5.0 to 10.0 3.5 to 10.0 3/25/2008 14:05 15:05 60 3.33 N Y NA NA 10 NA NA NA NA
The well recharged very slowly. The well was 
bailed and surged only.  Therefore no water quality 

di t k
ESB-R2AI Pitcher Drilling 12/26/2007 2120826.304 5997909.972 11.453 18.0 to 28.0 16.5 to 28.0 3/25/2008 15:10 16:20 70 0.8 Y Y 2 2.85 55 7.57 0.713 113 18.1

ESB-R2S Pitcher Drilling 12/20/2007 2120791.567 5997924.073 10.974 3.0 to 8.0 2.0 to 8.0 3/25/2008 12:05 13:50 105 3 N Y NA NA 3 NA NA NA NA
The well recharged very slowly. The well was 
bailed and surged only.  Therefore no water quality g y q y

di t k
ESB-R2I Pitcher Drilling 12/18/2007 2120794.289 5997912.855 11.107 25.0 to 35.0 20.0 to 35.0 3/25/2008 10:45 12:00 75 -0.7 Y Y 2 2 55 7.1 0.632 3 17.4

ESB-R2D Pitcher Drilling 12/13/2007 2120793.234 5997915.107 11.094 35.0 to 50.0 31.5 to 50.0 3/25/2008 8:15 10:40 145 -1 Y Y 2 3.75 100 7.21 0.606 47 17.3

RW18-A1S Pitcher Drilling 1/3/2008 2120676.396 5997802.656 10.326 4.0 to 9.0 3.5 to 9.0 3/26/2008 10:00 11:00 60 2.7 Y Y 0.15 NA 11 6.6 1.74 64 17.9

RW18-A1I Pitcher Drilling 1/3/2008 2120674.419 5997805.057 10.350 20.0 to 30.0 18.5 to 30.0 3/26/2008 11:05 13:05 120 -1.6 Y Y 2 7.8 55 7.01 0.647 74 18.7

DSB-R4S Pitcher Drilling 1/2/2008 2120826.116 5997531.827 9.784 3.0 to 8.0 2.0 to 8.0 3/26/2008 15:10 16:05 55 0.8 N Y NA NA 8 NA NA NA NA
The well recharged very slowly. The well was 
bailed and surged only.  Therefore no water quality 

di t k
DSB-R4I Pitcher Drilling 1/7/2008 2120825.509 5997522.142 9.936 13.0 to 18.0 11.3 to 18.0 3/26/2008 13:20 15:05 105 1 Y Y 1.5 6.9 80 7.52 0.836 75 17.4

DSB-R4D Pitcher Drilling 1/7/2008 2120825.768 5997527.104 9.867 40.0 to 50.0 38.0 to 56.0 3/27/2008 8:05 10:20 135 0.3 Y Y 2 1.8 130 7.47 0.556 245 17.6

TS-R1S Pitcher Drilling 12/17/2007 2121010.850 5997222.934 12.284 2.0 to 7.0 1.5 to 7.0 3/26/2008 16:20 17:05 45 4.8 N Y NA NA 3 NA NA NA NA
The well recharged very slowly. The well was 
bailed and surged only.  Therefore no water quality 

di t k
TS-R1I Pitcher Drilling 12/18/2007 2121013.165 5997213.300 12.379 15.0 to 20.0 13.0 to 21.0 3/27/2008 11:50 12:50 60 4.5 Y Y 1.5 16.7 30 7.42 0.608 7 17

TS-R1D Pitcher Drilling 12/20/2007 2121011.906 5997217.465 12.301 40.0 to 50.0 35.0 to 57.0 3/27/2008 10:30 11:45 75 2 Y Y 3 7.7 90 7.97 0.598 17 16.6

RW17-A1-S Caltrans June 2008 N/A N/A ~11 3.0 to 8.0 2.0 to 8.0 6/16/2008 8:20 8:40 20 3.25 N N N/A N/A 2.5 N/A N/A N/A N/A After bailing, well was dry and did not recharge

RW17-A1-I Caltrans June 2008 N/A N/A ~11 15.0 to 25.0 14.0 to 25.0 6/16/2008 9:10 10:30 80 -2.24 N Y N/A N/A 15 N/A N/A N/A N/A 3' sand came into the well during surging.  Well 
was re-bailed, but not pumped

RW17-AI-D Caltrans June 2008 N/A N/A ~11 30.0 to 50.0 27.0 to 50.0 6/16/2008 10;40 12:40 120 -2.38 N Y N/A N/A 15 N/A N/A N/A N/A 10' sand came into the well during surging.  Well 
was re-bailed, but no pumped

HGB-1(17) Baseline 2002 12.907 12.9 to 17.9 10.8 to 18

HGB-1(43) Baseline 2002 12.89 38 to 43 35.3 to 48

HGB-1(62) Baseline 2002 12.861 54 to 64 50 to 70

1065PZA Presidio 4/18/1997 -- -- 14.19* 6.0 to 11.0 -- --

1065PZB Presidio 4/18/1997 -- -- 14.45* 18.0 to 22.0 -- --

231GW06 Presidio 10/24/1990 -- -- 13.86* 13.3 to 23.3 -- --

231GW11 Presidio 10/3/1991 -- -- 11.11* 4.5 to 9.5 -- --

231GW21 Presidio 3/1/1995 -- -- 13.50* 4.8 to 8.8 -- --

231GW22 Presidio 3/18/1997 -- -- 15.88* 3.7 to 9.7 -- --

*Datum unkown

Q:\131558\4a Arup Internal Project Data\4a-15 Geotech\4a-015-001 Reports and Narratives\2008-05 Work Plan_Aquifer Test\Tables\Table 1.xls  [Well Development Summary]
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PUMPING WELL CONSTRUCTION DETAILS
Doyle Drive Replacement Project

Pump Test Work Plan
San Francisco County Transportation Authority

May 2008                                    San Francisco, California

FIGURE 2joint venture

Not to Scale
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Appendix A 
McCampbell Analytical, 
Inc. Analytical Test 
Results - Groundwater 
Samples from 
Piezometers ESB-R2S, 
ESB-R2I, and ESB-R2D

 
 
 
 
 
 
 
 
 









































 

 

 

  

Appendix B 
Copy of San Francisco 
Public Utilities 
Commission Industrial 
User Class II 
Wastewater Permit 
Requirements 

 
 
 
 
 
 
 
 
 

 
















































