
























January 14, 2025

Groundwater Banking JPA
c/o Mr. Dan Bartel
P.O. Box 20820
Bakersfield, CA 93390

Re: Proposed Scope of Work and Cost Estimate for Data Collection and Well Design 
Two Stockdale North Wells and One West Enos Well

Dear Mr. Bartel,

) proposed scope of work and cost estimate 
to provide data collection and well design services for three new production wells for the 
Groundwater Joint Powers Authority (the JPA) Stockdale North 1 and 2 and West Enos Well 1 
Project to 
support Zeiders Consulting, the JPA and staff in the design, construction and testing of 

Review and Comment of Technical Specifications

Borehole Data Analysis

Well Design

Consultation with Field Inspector during Well Development

Analysis of Pumping Test Data and Recommendations for Design Discharge Rate and 
Pump Setting

The budget for this scope of work is based on the following assumptions:

The pilot boreholes for each well will be drilled to total depths of 800 ft below ground 
surface (ft bgs).  

Isolated aquifer zone testing will be conducted in the pilot borehole for one well.

Onsite inspection and construction management during well drilling, construction and 
testing will be conducted by Zeiders Consulting and/or District staff as-needed.

Our proposed detailed scope of work is as follows:
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Scope of Work

Task 1 Review and Comment of Technical Specifications

TH&Co will review the existing plans and drilling and construction technical specifications 
prepared by Zeiders Consulting for the West Enos and North Stockdale wells.  The cost estimate 
for this task assumes TH&Co will review and provide comments to Zeiders Consulting on the 
existing plans, including recommendations, if any. TH&Co will review the documents to ensure 
that they will be sufficient and complete to enable prospective drilling contractors to provide 
comparable competitive bids to conduct the work in accordance with the approved design criteria.
It is assumed that JPA will advertise the bid to prospective contractors.  

Task  2 Borehole Data Analysis

TH&Co will analyze data collected during the drilling and testing of the pilot boreholes for the 
three wells in order to develop recommendations for isolated aquifer zone testing (one location) 
and final well design.  It is understood that either Zeiders Consulting and/or District staff will 
deliver all borehole soil samples and geophysical logs to the TH&Co office located in Anaheim, 
California for analysis.  Composite soil samples from each 10-ft sample interval should be 
delivered in one-gallon freezer bags labeled with the well name, date the sample was collected, 
and the depth interval for the sample.  

Subtask 2.1 Log and Analyze Soil Samples Collected from the Conductor and Pilot 
Boreholes

After receiving the conductor casing and pilot borehole soil samples, TH&Co will log the drill 
cuttings and identify the depth, thickness and characteristics of aquifers for well screen design.  
All cuttings will be logged in accordance with the Unified Soil Classification System (USCS).  
The completed lithologic log will be entered into logging software (LogPlotTM) for presentation 
and submittal to the JPA within two weeks after receipt of the samples.  The cost estimate for this 
task assumes each pilot borehole is 800-ft deep.

Subtask 2.2 Analyze Borehole Geophysical Logs

TH&Co will review the pilot borehole geophysical logs provided by Zeiders Consulting or the 
JPA in order to inform selection of samples for sieve analyses and identify aquifers to target for 
the well design.  It is anticipated that a full suite of geophysical logs will be obtained including 
resistivity (short and long-normal), guard or laterolog, gamma ray, spontaneous potential, and 
sonic logs (Scale of 1 inch = 50 ft). 
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Subtask 2.3 Sieve Analysis of Formation Samples

TH&Co will conduct sieve analysis of soil samples from selected depth intervals in order to design 
the filter pack for the well.  Selection of the filter pack will determine the slot size for the well 
screen.  It is assumed for cost estimating purposes that up to eight samples will be analyzed for 
each well.  The results of the sieve analyses will be presented in the Recommended Well Design 
Letters (Task 3).

Task 3 Recommended Well Design Letters

Based on analysis of soil samples and geophysical logs from the pilot boreholes, TH&Co will 
prepare letter reports describing the recommended well designs for each well.  The reports will 
include the results of sieve analyses and recommendations for the filter pack gradation, screen slot 
size, and screened intervals for the wells.  The draft recommended well design will be submitted 
to the JPA for review and approval within three days of receipt of the samples and geophysical 
logs.  A well design conference call for each well is included in Task 3, as needed.  Upon approval, 
TH&Co will finalize the well design and submit it to the JPA for directing the drilling contractor 
and/or Zeiders Consulting to procure the well casing and filter pack.

It is assumed for cost estimating purposes that one draft version of the recommended well design 
letter for each of the two wells will be submitted to the JPA in pdf format via email for review and 
comment.  One final version of each of the three wells will be submitted after addressing comments 
(electronic submittal only).

Task 4 Consultation with Field Inspector during Well Development

This scope of work and cost estimate is based on the assumption that field inspection and 
monitoring of well development will be conducted by Zeiders Consulting and/or District Staff.  
Well development will include initial development by airlift and swab and final development by 
pumping.  TH&Co will provide as-needed consultation to the field inspector to track the progress 
of development and determine the point at which development is complete.  The cost estimate 
assumes up to 10 hours of consultation during well development for each well.

Task 5 Pumping Test Support

TH&Co will provide coordination, support and data analysis during the pumping tests for each 
well.  It is assumed that both step-drawdown and constant rate pumping tests will be conducted 
for each well.  It is further assumed that Zeiders Consulting and/or District staff will provide the 
pumping test data (e.g. pumping rate and drawdown) electronically to TH&Co upon completion 
of the tests.
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Subtask 5.1 Support for Step-Drawdown and Constant Rate Pumping Tests

TH&Co will provide support to Zeiders Consulting and/or the District staff during pumping tests 
for each well.  This task will include:

Review of the pumping development data and recommendations for pumping rates for the 
step-drawdown tests.

Rental and installation of pressure transducers in the pumping well and one observation 
well, to be installed one week before the tests and removed one week after completion of 
the tests.

The budget for this task assumes that the pumping tests for the three wells do not overlap and 
therefore, the budget includes separate rental and installation costs for each well.

Subtask 5.2 Analysis of Pumping Test Data

TH&Co will analyze the pumping test data from each of the three wells.  The purpose of the 
step-drawdown test is to assess the specific capacity and efficiency of the well as criteria for 
determining an optimum pumping rate and pump setting.  Specific capacity and efficiency can be 
assessed through an evaluation of the different components of head loss as groundwater enters the 
well.  The constant rate tests will provide information on aquifer parameters (transmissivity) and 
long-term drawdown from pumping the well at a discharge rate close to the planned pump design 
rate.

TH&Co will create the following charts using the pumping test data.  These charts will be included 
in the Pump Design Letter:

Step-Drawdown Test Chart; drawdown over time

Constant Rate Pumping Test Chart; drawdown over time

Specific Capacity and Well Efficiency Diagram; drawdown over discharge rate

Distance Drawdown Chart; drawdown over distance from pumping well

The specific capacity and well efficiency of the wells will be used for the pump design letter.

Subtask 5.3 Pump Design Letters

Upon completion of the analysis of the pumping test data, TH&Co will prepare letter reports for 
each well that present recommendations for the design discharge rates and pump settings.  The 
reports will include:

Pumping test charts showing the analysis and results of pumping test data.
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Recommendations for design discharge rate and pump setting.

It is assumed for cost estimating purposes that one draft version of the recommended discharge 
rate and pump setting report for each of the three wells will be submitted to the JPA in pdf format 
via email for review and comment.  One final version will be submitted after addressing comments 
for each of the three wells (electronic submittal only).

Cost Estimate

The total estimated cost to perform Tasks 1 through 4 described above is $58,620 as detailed in 
Table 1.

I appreciate the opportunity to provide consulting services for the Groundwater Banking JPA.  If 
you have any questions, -4449.

Sincerely,

Thomas Harder, P.G., C.HG.
Principal Hydrogeologist

cc: Curtis Skaggs, Dee Jaspar and Associates, Inc.






































































