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M E M O R A N D U M  
 

 
TO:  Erdmann Rogge, P.G., ACEHD 
  Varinder Oberoi, P.E., ACEHD 

FROM:  Jeremy Scott, P.E.  

DATE:  July 2, 2025  

SUBJECT: Revised Hydrogeologic Assessment (CPS Case No. RO0003666) 

CC:  Dilan Roe, ACEHD 
  Monty Patterson, AUSD 
  Pedro Mora, AUSD 
 
 
PROJECT DESCRIPTION 
 
The Alameda High School Swim Center Modernization project, located at 2200 Central Avenue in 
Alameda, California (Site), includes demolition of an existing pool facility, excavation and grading, and 
construction of a new pool facility which is proposed to include a shallow pool for swimming competition, 
a deep pool for diving, an exterior flatwork pool deck, equipment house, site utilities and a new tennis 
court. The Site location is presented on Figure 1. Construction of the new pools and equipment house will 
require construction dewatering. 
 
The project is being completed by Alten Construction (Alten) for Alameda Unified School District (AUSD). 
The Site is under regulatory oversight by Alameda County Environmental Health Department (ACEHD), as 
Case No. RO0003666. This memorandum is to provide a hydrogeologic assessment of the proposed 
construction dewatering activities. This hydrogeologic assessment does not include the complete 
dewatering plan (to be submitted separately), but is being used to address ACEHD questions regarding 
the scope of the planned dewatering effort and its impact on the adjacent potentially impacted sites. 
 
CONCEPTUAL DEWATERING ASSESSMENT 
 
Kleinfelder performed a screening-level evaluation using a two-dimensional depiction of modeled 
drawdown based on parameters calculated from a pumping test and available Site and nearby 
groundwater data.   The intent of this work was to provide a scenario of conceptual pumping rates, radius 
of influence estimate, and well distribution for dewatering assessment, based on existing and estimated 
groundwater parameters and data.  
 
To complete this assessment, one pumping well was installed at the Site to a depth of 35 feet below 
ground surface (bgs) and three observations wells were installed to depths ranging from 8 to 35 feet bgs 
in an array around the pumping well. An approximately 10-hour constant-rate pumping test was 
performed (following a step-drawdown test to evaluate pumping rates) at an approximate rate of 4 
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gallons per minute (gpm). Each well was equipped with a transducer for monitoring the development of 
the cone of depression induced by pumping and the deterioration of the cone of depression during the 
recovery phase of the aquifer test.  Transducers were set to record at intervals sufficient to capture the 
effects of pumping and recovery.  
 
Pumping-test data were assessed using the program AQTESOLV® Professional v.4.50.002 (HydroSOLVE, 
Inc., 2007) and the method of Theis (1935) was used to calculate hydraulic parameters, assuming 
unconfined conditions. Aquifer pumping test drawdown data were evaluated using derivative analysis 
(Bourdet et al, 1983 and 1989; Spane and Wurstner, 1993) to confirm unconfined aquifer conditions.  An 
aquifer thickness of 50 feet was estimated from available lithologic information. Following are the 
assumptions implicit in the Theis (1935) solution: 
 

• Aquifer has infinite areal extent 
• Aquifer is homogeneous, isotropic and of uniform thickness 
• Pumping well is fully or partially penetrating 
• Flow to pumping well is horizontal when pumping well is fully penetrating 
• Aquifer is unconfined 
• Flow is unsteady 
• Water is released instantaneously from storage with decline of hydraulic head 
• Diameter of pumping well is very small so that storage in the well can be neglected 
• No delayed gravity response in aquifer 
• Low velocity is proportional to tangent of the hydraulic gradient instead of the sine (which is 

actually the case) 
• Flow is horizontal and uniform in a vertical section through the axis of the well 
• Displacement is small relative to saturated thickness of aquifer. 

 
Observed stabilized groundwater drawdowns after 10 hours of the constant-rate pumping test in PT-01 
and observation wells OB-01, OB-02, and OB-03 were approximately 10.4 feet, 0.8 foot, 1.2 feet, and 0.9 
foot, respectively (Attachment 1).  After the pump was shut off, the aquifer was left to recharge over a 
weekend.  Drawdown and recovery for observation wells OB-02 and OB-03 were used to assess aquifer 
parameters (well OB-01 was intended to evaluate vertical hydraulic connection only and pumping-well 
PT-01 may be subject to well inefficiencies, e.g., friction losses, etc.).  Calculated transmissivity values are 
328 to 418 feet squared per day (feet2/day) and calculated storativity values are 0.001 to 0.008 
(dimensionless).  Aquifer-test solutions from AQTESOLV, based on the Theis (1935) solution, are provided 
in Attachment 1. 
 
The soil boring, laboratory testing results, daily field report, and photo log are presented in Attachment 
2. 
 
SUMMARY INPUT PARAMETERS 
 
The model domain was selected as approximately 1 square mile surrounding the Site (see Figure 2). The 
following input parameters were provided as conditions for modeling: 
 

• Existing ground surface elevation: 31.64 feet above mean sea level (ft amsl) at the test well 
location 

• Groundwater elevation in area of interest: 26.39 ft amsl (i.e., 5.25 ft below current ground surface 
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at the soil boring location) 
• Proposed future finish grade surface elevation of 35.14 ft amsl for top of pool deck 
• Estimated elevation of bottom of excavation for diving pool: 17.06 ft amsl (i.e., 18.08 ft below 

proposed future finish grade)  
• Estimated elevation of bottom of excavation for the shallow pool and other Site features: 25 ft 

amsl (i.e., approximately 10 ft below proposed future finish grade); these do not govern the 
dewatering depths 

• Dewatering target elevation: 14.06 ft amsl (i.e., 3 ft below lowest total depth of excavation) 
• Dewatering column: up to 12.33 ft of drawdown (i.e., 26.39 ft amsl groundwater depth minus 

14.06 ft amsl target elevation) 
• Estimated elevation of proposed dewatering well bottom – approximately -4 ft amsl (i.e., greater 

than 15 feet below target drawdown and approximately 35 feet below rough grade) 
• Well screen length – 30 feet 

 
Figure 3 below shows the elevations listed alongside the diving pool design section; the excavation in this 
area governs the target dewatering depth. 
 

Figure 3: Cross Section of diving pool profile at deep end, showing estimated elevations 

 
 
METHODOLOGY, MODEL INPUT, AND ASSUMPTIONS 
 
To assess and evaluate the proposed dewatering of the Site, a two-dimensional (2D) groundwater flow 
model was constructed using AquiferWin32 (version 6.00) modeling platform developed by Environmental 
Simulations, Inc. (2020). AquiferWin32 is a computer code used to simulate water and solute transport in 
two dimensions in single-layer saturated porous media based on finite elements. It uses a Microsoft 
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Windows-compatible graphical user interface (GUI) and the WinFlow Solver. The WinFlow Solver is an 
interactive, analytical modeling tool that simulates 2D steady-state and transient groundwater flow. The 
steady-state module simulates groundwater flow in a horizontal plane using analytical functions 
developed by Strack (1989). The transient module uses equations developed by Theis (1935) for confined 
aquifers, Hantush and Jacob (1955) and Hantush (1960) for leaky aquifers, and Neuman (1972) for 
unconfined aquifers. Each module uses the principle of superposition to evaluate the effects from multiple 
analytical functions (wells, etc.) in a uniform regional flow field. Transient analysis was performed for this 
project using the Neuman (1972) equation, based on an assumption of unconfined conditions beneath 
the Site. 
 
Length, time, and extraction rate units of feet, days, and gallon per minute (gpm), respectively, were 
specified in the model, and the assigned parameter values were in consistent units. 
 
In AquiferWin32, the model requires user specification of a problem-specific boundary condition. This is 
accomplished by introducing a reference point within the model domain at which a reference head is 
specified to represent groundwater flow into the model. Since this point is introduced for mathematical 
purposes, and not for hydrological reasons, its location was selected in such a manner that it is as far as 
possible away from analytical elements such as pumping wells so that it does not influence the modeling 
results. This selection of a head boundary condition for the Site involves a considerable simplification of 
the actual hydrogeologic conditions, but imposes an observed condition on the simulation as follows: 
 

• Reference head – The reference head defines a point where the hydraulic head is known. A 
constant reference head in the far southwest of the model was used to simulate groundwater 
flow in a transient condition. The reference head is analogous to a constant head in a numerical 
model.  

• Regional gradient and flow direction – Regional gradient and flow direction are used to 
superimpose a uniform groundwater flow field on the analytical model.  A uniform hydraulic 
gradient of 0.003 foot/foot (ft/ft) with a west-northwestward flow direction was assigned in the 
model. This achieves a reasonable flow domain across the model area, which is contained within 
a tidally influenced island in San Francisco Bay.  

 
Hydraulic conductivity is assumed to be homogeneous throughout the aquifer. Based on the pumping 
test, a hydraulic conductivity value of 8 feet per day (feet/day) was calculated and used in the model, 
assuming an aquifer thickness of 50 feet. The previously utilized methodology (calculation using grain size 
analysis and HydrogeoSieveXL) was not utilized for this current evaluation. 
 
A storativity value of 0.10 (dimensionless) was assigned in the flow model. The 2D groundwater flow 
model input parameters are summarized in the following: 
 

• Hydraulic conductivity – 8 feet/day, based on an assumed aquifer thickness of 50 feet 
• Transmissivity – 400 feet2/day 
• Storage coefficient – 0.10 
• Horizontal hydraulic gradient – 0.003 ft/ft 
• General groundwater flow direction – west-northwest 
• Extraction rate – 3 to 8 gpm 

The following assumptions were made to simulate the flow field and drawdown using AquiferWin32: 
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• The model is a simplified version of the heterogeneous nature of the aquifer  
• The aquifer system is homogenous and isotropic 
• Unconfined aquifer 
• Uniform regional flow field 
• Aquifer is horizontal and has infinite areal extent 
• The effect of recharge and evaporation are cancelled out and were not included in the model. 

 
Initially, the extraction wells were placed around the proposed excavation areas based on the dewatering 
locations specified by Alten; the locations were modified to optimize (i.e., to distribute drawdown more 
evenly) the overall simulated drawdown beneath the excavations (See Figures 4 and 5).  Thirteen wells were 
simulated, three around the shallow pool, nine around the deep pool, and one northeast of the pools. Note 
that the pumping test well (located along Oak Street) was not included in the model; this well remains in 
place and can be utilized for pumping as an optional well. 
 
GROUNDWATER FLOW MODELING RESULTS 

Based on the estimated hydraulic parameter values indicated above and the desired drawdown of 3 feet 
below the planned excavations, potential extraction rates were evaluated to achieve at least the minimum 
drawdown desired. The simulated extraction rates for a 13-well arrangement are 3 gpm at 3 wells around 
the shallow competition pool, 5 to 8 gpm at 9 wells around the deeper diving pool, and 5 gpm at 1 well just 
northeast of the pools. The total pumping rate simulated was 74 gpm to achieve drawdown beneath the 
proposed excavations.  

The pumping rate(s) are anticipated to be higher at the beginning of pumping and decrease over time as the 
desired drawdown is achieved. Note that calculations of the steady-state dewatering rate range from 79 to 
121 gpm, depending on the method utilized and assumptions on the dimensions of the excavation; as such, 
if the total production rate exceeds the modeled 74 gpm, the likely steady-state dewatering rate will be 
below the calculated maximum of 121 gpm. 

The model is sensitive to storage values as well as hydraulic conductivity and is based on values of these 
parameters calculated from the pumping test and hydrogeologic knowledge of similar aquifer systems. 

The radius of influence produced from the groundwater pumping scenario modeled indicates potential 
radial impact of approximately 1,000 feet, as measured from the pumping center to the modeled contour 
of 0.1 foot of groundwater drawdown when approximately 12 feet of drawdown is achieved (see Figure 5). 
Particle tracking within the model suggests that particles seeded on adjacent properties would not reach 
the construction area during the time frame of the anticipated dewatering activities (see Figure 6). 
 
Potential dewatering-induced settlement, which is a possibility when groundwater drawdown exceeds 
seasonal groundwater fluctuations, will be monitored by Alten during dewatering activities.  Alten has 
identified six locations to monitor (see Attachment 3) to be monitored during dewatering activities. The 
monitoring frequency, as defined by the geotechnical engineer and the Site surveyor, is as follows: baseline 
readings completed before pumping begins; followup readings taken after two to three days of pumping; if 
no settlement is observed after the followup readings, then readings will be completed weekly thereafter.  
Measurements will be made to the nearest 1/100 of a foot.  Any settlement observed will be reported to 
the geotechnical engineer for evaluation and recommendations. 
 

http://www.kleinfelder.com/
http://www.kleinfelder.com/


 

25002610.001A/WNC25M183617R1 Page 6 of 9 July 2, 2025 
© 2025 Kleinfelder  www.kleinfelder.com 

KLEINFELDER    2001 Clayton Rd, Suite 500 Concord, CA 94520 | 925-225-4505 

Additionally, the dewatering activities will be monitored using observation wells located along Oak Street 
and near the New Tennis Court area (west of the Swim Center excavation area). The dewatering plan 
specifies the location of the observation well west of the Swim Center; the existing pumping test well along 
Oak Street will be utilized for this purpose. If Alten elects to use this well for pumping, and a second 
observation well is needed, a replacement location will be identified on the Oak Street side of the Site. 
 
ENVIRONMENTAL SCREENING EVALUATION 
 
To identify nearby release sites, Kleinfelder used the California Environmental Protection Agency’s 
GeoTracker and EnviroStor websites. The nearby release sites are listed in Attachment 4 with their distance, 
direction, groundwater depth, and environmental contamination data. The locations of these nearby sites 
are shown on Figure 5.  

Based on the data presented in Attachment 4, the following release sites are listed within the 2.5 ft 
drawdown radius of influence for the Swim Center Modernization Project. These sites are: 

1. Alameda Lock & Glass 2301 Encinal Avenue. This site is 250 feet southeast from the Swim Center. 
The depth to groundwater ranged from 7.6 to 8 feet bgs. The most recent groundwater data are 
from 2015 and indicate 0.059 milligrams per liter (mg/L) of total petroleum hydrocarbons (TPH) as 
gasoline (TPHg). This site received regulatory closure and the low residual concentrations from 10 
years ago are unlikely to impact operations at Swim Center. There are no building between this 
facility and the Swim Center.  Based on the 10 year span since closure and low concentrations 
present in groundwater at closure there is limited potential for residual impacts from this site to 
reach the dewatering operations at the Swim Center. 

2. Russi Commercial Property 1347 Park Street. This facility is 560 feet east from the Swim Center. One 
well was installed on this property and the document lists the presence of light non-aqueous phase 
liquid (LNAPL) during UST removal in 1995. The depth to groundwater ranged from 7 to 11.75 feet 
bgs in 2017 and 2018. The most recent groundwater data collected in 2018 show TPHg at less than 
0.050 mg/L, TPH as diesel at less than 0.1 mg/L, and TPH as motor oil (TPHmo) at less than 0.5 mg/L. 
Further, benzene, toluene, ethylbenzene, and xylenes (BTEX) were all below 0.005 mg/L. This Site 
received regulatory closure. This site is unlikely to impact dewatering operations at the Swim Center. 

3. City of Alameda Fire Department 2401 Encinal Avenue. This facility is 580 feet south-southeast of 
the Swim Center. This site is closed and listed only soil impacts (i.e., no groundwater impacts 
observed). This site is unlikely to impact dewatering operations at the Swim Center.  

4. Arco #2112 1260 Park Street. This facility is 600 feet south-southeast of the Swim Center. 
Groundwater ranged from 7.38 to 10.11 feet bgs. This site received regulatory closure. The most 
recent groundwater data show that concentrations of TPHg and BTEX were below 0.0005 mg/L.  This 
site is unlikely to impact dewatering operations at the Swim Center.   

5. Video Maniacs 2305 Central Avenue. This facility is 650 feet northeast of the Swim Center, and it 
received regulatory closure in 2007. The depth to groundwater at this facility was 10.75 to 10.96 
feet bgs. The most recent groundwater data from 2007 showed that TPHg was below 0.05 mg/L, 
TPHd was below 0.028 mg/L, and BTEX compounds were all below laboratory reporting values. This 
site is unlikely to impact dewatering operations at the Swim Center. 
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6. City of Alameda/Alameda High School 2201 Encinal Avenue. This site is 750 feet northwest of the 
Swim Center. No groundwater data exist for this fuel-oil UST removal. Soil concentrations observed 
in 2019 ranged from 560 milligrams per kilogram (mg/kg) for TPHg to 13,000 mg/kg for TPH as motor 
oil.  This location is within the Alameda High School property; however, the responsibility for 
addressing environmental impacts likely lies with an adjacent property owner. This site is unlikely 
to impact dewatering operations at the Swim Center. 

Site 1 above is the only site located within areas of significant or moderate drawdown (i.e., 2 ft or more).  
This site achieved regulatory closure in 2015 and contained only low levels of petroleum hydrocarbons.  
The risk of contaminant migration from this site will be mitigated using the dewatering pre-treatment 
discussed below.   
 
Sites 2 through 5 are sites that have achieved regulatory closure and are at a sufficient distance from the 
Swim Center that the drawdown in these areas is low (i.e., between 0.1 and 1.1 feet of drawdown).  The 
modeling performed by Kleinfelder included limited particle tracking between the 0.1 foot and 1.1 foot 
drawdown contours.  This limited particle tracking factored in the regional groundwater gradient (moving 
northwest as per data from adjacent sites). This limited particle tracking indicated limited movement of 
groundwater towards the Site that is not related to the regional groundwater gradient. As such, the 
dewatering activities at the Swim Center are not expected to have a significant impact on potential 
residual contaminant migration from these sites. 
 
Finally, Site 6 is downgradient of the Swim Center.  The limited particle tracking in this area of the model 
domain showed that the expected drawdown below Site 6 was not sufficient to counteract the effects of 
the regional groundwater gradient.  As such, the risk of pulling potential contamination from this area is 
considered low.   
 
Other release sites are beyond the modeled radius of influence from the Swim Center. 
 
DEWATERING PRE-TREATMENT 
 
Based on the impacts observed in soil and groundwater at the Site as well as the potential to draw low level 
residual contamination from one nearby site, the water collected during dewatering activities will be pre-
treated prior to discharge to the sanitary sewer.  The discharge is permitted under a discharge permit from 
the East Bay Municipal Utilities District Special Discharge Permit No. 11000154 .  The maximum permitted 
discharge rate at one sewer outfall is 145 gpm. 
 
The temporary groundwater treatment system is designed to operate at a flow rate of up to 400 gallons 
per minute (GPM) over a six-month period. It features a series of filtration and treatment stages 
engineered to handle site-specific contamination and regulatory requirements. Water enters the system 
and passes sequentially through a sand filter, parallel bag filters, and a bank of specialty media vessels for 
contaminant removal. A centrifugal electric pump (30 amps, 3-phase, 480V) circulates the water through 
the treatment train. The process includes two 8,400-gallon weir tanks for flow equalization and a 5,000-
gallon poly tank for settling backwash. 
  
Key instrumentation includes a flow meter for monitoring GPM and total flow, as well as an alarm system 
with auto dialer for high tank levels and power outages. A sample port is located downstream to collect 
effluent samples for compliance with EBMUD discharge permit requirements. Filtration system will have 
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weekly visits which includes pressure/flow checks and equipment maintenance.  The pre-treatment 
system will be supplied by a vendor subcontracted through Alten Construction. 
 
Should the desired pumping rate exceed the permitted 145 gpm, Alten may seek to obtain permissions to 
discharge to a separate sewer outfall or pursue a permitted discharge to surface waters.  However, the 
permitting pathways for these alternate options are likely prohibitive from a cost and schedule 
standpoint; accordingly, restricting the dewatering discharge rate to be at or below the maximum 
permitted discharge rate will be a key consideration during construction dewatering activities. Note that 
the calculated maximum steady state pumping rate discussed above is 121 gpm, which is below the 
permitted discharge rate. 
 
TREATMENT SYSTEM INFLUENT SAMPLING 
 
As discussed above, the temporary dewatering pre-treatment system is equipped with influent and 
effluent sample ports to allow for sampling of the pre-treated and post-treated water prior to treatment 
and discharge. ACEHD has requested that an influent sample be collected within 2 days following the start 
of the dewatering activities to establish a baseline condition. 
 
Particle pathways shown in the model indicate that after approximately 90 days of dewatering activities, 
groundwater from the nearest impacted site, Alameda Lock & Glass (2301 Encinal Avenue), located 
approximately 250 feet southeast of the Swim Center, may be drawn to the property boundary.  
Accordingly, Kleinfelder recommends that samples be collected from the influent of the dewatering pre-
treatment system every 15 days during dewatering activities. This sampling frequency may be relaxed 
after maximum drawdown is achieved; maximum drawdown is expected to be achieved at approximately 
45 days.   
 
The influent samples will be collected using laboratory provided containers and submitted for the analysis 
for total petroleum hydrocarbons (gasoline, diesel, and motor oil), volatile organic compounds, metals, 
and other discharge permit analytes.  Results will be evaluated against the baseline sampling results.  
 
 
REFERENCES  

Bourdet, D., Ayoub, J.A. and Y.M. Pirard, 1989. Use of pressure derivative in well-test interpretation, SPE 
Formation Evaluation, June 1989, pp. 293-302. 

Bourdet, D., Whittle, T.M., Douglas, A.A. and Y.M. Pirard, 1983. A new set of type curves simplifies well 
test analysis, World Oil, May 1983, pp. 95-106. 

Devlin, J.F., 2016, HydrogeoSieveXL, v.2.3., July, 2019, University of Kansas. 

Devlin, J.F. 2015. HydrogeoSieveXL: an Excel-based tool to estimate hydraulic conductivity from grain-size 
analysis.  Hydrogeology Journal. 

Environmental Simulations, Inc., 2020, AquiferWin32 Software version 6.00 

Hantush, M.S. and C.E. Jacob, 1955, Non-Steady Radial Flow in an Infinite Leaky Aquifer, Am. Geophys. 
Union Trans., v. 36, no. 1, p. 95-100. 

http://www.kleinfelder.com/
http://www.kleinfelder.com/


 

25002610.001A/WNC25M183617R1 Page 9 of 9 July 2, 2025 
© 2025 Kleinfelder  www.kleinfelder.com 

KLEINFELDER    2001 Clayton Rd, Suite 500 Concord, CA 94520 | 925-225-4505 

Hantush, M.S., 1960, Modification of the Theory of Leaky Aquifers, Journal of Geophysical Research, v. 65, 
no. 11, p. 3713-3725. 

HydroSOLVE, Inc., 2007. AQTESOLV® v.4.50. 

Neuman, S.P., 1972. Theory of Flow in Unconfined Aquifers Considering Delayed Response of the Water 
Table, Water Resources Research, vol. 8, pp 1031-1045. 

Spane, F.A., Jr., and S.K. Wurstner, 1993. DERIV: A computer program for calculating pressure derivatives 
for use in hydraulic test analysis, Ground Water, vol. 31, no. 5, pp. 814-822. 

Strack, O.D.L., 1989. Groundwater Mechanics, Prentice Hall, Englewood Cliffs, New Jersey, 732 p. 

Theis, C.V., 1935. The Relation between the Lowering of the Piezometric Surface and the Rate and 
Duration of Discharge of a Well using Groundwater Storage, Trans. Amer. Geophys. Union, Vol. 
16, pp. 519-524. 

ATTACHMENTS 
 
Figure 1  Site Vicinity Map 
Figure 2  Model Domain 
Figure 3  Cross Section of diving pool profile at deep end 
Figure 4  Proposed Dewatering Wells – Approximate Locations 
Figure 5  Simulated Drawdown and Adjacent Impacted Sites 
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