
 

 

 

 
 
 

Professional Hydrogeologists  Water Resources Specialists 

 

1104 South Mays Street, Suite 208  Round Rock, Texas  78664 

(512) 244-2172  Fax: (512) 244-1461  E-mail:  consult@tgi-water.com 

THORNHILL GROUP, INC.  

 

      July 24, 2013 

Mr. Brandon Wade 

City Manager 

City of Pflugerville 

100 East Main Street 

Pflugerville, Texas  78691 

 

Re: Proposal for Hydrogeologic Services —  

 Drilling and Testing Program for Potential Edwards Aquifer Well Sites 

Near Pflugerville Lake, Travis County, Texas 

Dear Mr. Wade:  

Per your request, our discussions with Mr. Gary N. Oradat, P.E., and our meeting with you 

on July 19, 2013, Thornhill Group, Inc. (TGI) submits herein this Proposal including Scope 

of Services, Cost Estimate, and Scheduling to provide professional hydrogeologic services to 

the City of Pflugerville (City).  The Work outlined in this proposal pertains to evaluating well 

and aquifer data for the local Edwards aquifer in order to conduct evaluations regarding 

optimizing current ground-water supplies, and to locate favorable well sites to obtain 

additional ground-supplies.  A key component of this project will be evaluating and assessing 

the City’s existing wells and their current conditions, and conducting drilling and testing 

programs to assess the potential for developing additional ground-water supplies from one or 

more new wells completed in the Edwards aquifer.  Additionally, the project will include a 

detailed inspection of the City’s existing Well No. 6 to assess the potential for modifying or 

recompleting the well to enhance production capacity.  Per our discussions, the Work 

described herein does not include engineering of any permanent, large-capacity production 

wells, or any engineering and/or specific water-quality treatment analyses for existing or 

proposed new wells.  However, TGI stands ready to assist the City in interpreting water 

quality from its existing wells and other parts of the local aquifer, as well as to evaluate 

changes in production and water quality based on wet-dry cycles (i.e., normal vs. drought 

conditions) in the aquifer. 
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BACKGROUND 

Based on the Water Supply Options Report (Version 2), TGI understands that the City needs 

to secure a water supply alternative to its Lower Colorado River Authority (LCRA) firm 

water supply contract.  Based on possible LCRA curtailment due to drought, the City needs 

to secure an initial supply of at least 1,440 acre-feet per year, or about 1.3 million gallons per 

day (MGD), in order to meet its currently projected demand through the year 2025. 

Additionally, the City has historically operated as many as seven (7) wells with reported 

combined capacities of about 5,745 gpm (about 8.3 MGD) as rated by the Texas Commission 

on Environmental Quality (TCEQ), and individual capacity ratings of between 145 and 2,000 

gpm.  With the LCRA supplying water via Lake Pflugerville, the City currently operates, as 

needed, three water wells, Well No. 4, Well No. 6 and Well No. 7, with reported combined 

rated capacities of 3,945 gpm (about 5.7 MGD).  However, during dry periods the capacities 

of these wells is significantly reduced due to lower water levels and/or water-quality 

problems.  Possibly, the capacity of Well No. 6 may be restricted due to an insufficient 

length of casing that prohibits a suitable deeper pump setting.   

QUALIFICATIONS 

TGI specializes in hydrogeologic and ground water supply projects.  Since its formation in 

1998, the firm has conducted numerous studies involving the occurrence, movement, quality 

and availability of ground water.  TGI has conducted many well-siting studies including 

exploration drilling, logging, temporary and permanent test well completion, aquifer testing, 

water-quality sampling, and analyses of aquifer and well production characteristics.  

Additionally, TGI has assisted municipalities and project engineers with designing, drilling 

and completing, and obtaining approvals from the Texas Commission on Environmental 

Quality (TCEQ) for dozens of public water system (PWS) wells ranging in depth from 50 to 

2,500 feet, and with pumping rates of up to 3,000 gallons per minute (gpm). 

Locally, TGI has designed and directed exploration and well-siting investigations, including 

drilling and testing programs, for more than six sites within the Edwards aquifer near 

Pflugerville.  Additionally, TGI conducted the siting studies and assisted project engineers in 

the design and completion of two of the newest wells for Windermere Utility Company 

(a.k.a., Southwest Water Company), including one of the highest capacity wells in the area.  

TGI assisted in collecting water quality samples and evaluating water quality with respect to 

seasonal aquifer fluctuations, and assisted engineers in evaluating treatment (e.g., reverse 

osmosis) alternatives. 
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PROJECT LOCATION AND GENERAL GEOLOGY SETTING 

This study will include an evaluation of data and information for the Edwards aquifer in the 

Pflugerville area, including well records and data from the City’s existing wells and 

Windermere/Southwest Water wells.  In addition, based on preliminary information from the 

City, the proposed new well site(s) are located on City-owned property near Lake 

Pflugerville.  A preliminary review of available local well records indicated that well depths 

for wells completed in the Edwards aquifer range from 325 to 740 feet below land surface, 

although the Edwards aquifer may be as deep as 800 feet.  Typically, the productivity and 

water-quality characteristics of the local Edwards aquifer are extremely variable from site to 

site.  For example, production rates from nearby wells producing from the Edwards aquifer 

reportedly range from less than 5 gallons per minute (gpm) to more than 1,000 gpm and 

specific capacities reportedly range from less than 2 gallons per minute per foot (gpm/ft) to 

more than 180 gpm/ft.  In addition, total dissolved solids content of water produced from 

nearby wells completed in the Edwards aquifer reportedly range from less than 290 

milligrams per liter (mg/L) to greater than 2,500 mg/L.  Therefore, the proposed exploration 

drilling, logging, and testing program at more than one site is the most applicable program 

for this project.  Additionally, the available properties in which the drilling, logging, and 

testing will occur are located near where the quality of water from the Edwards aquifer 

degrades from potable to slightly saline.  

SCOPE OF SERVICES 

Due to the variability of productivity and water quality in the local Edwards aquifer, well 

yields and water quality can vary significantly within small areas.  When conducting 

exploration for new well sites, it is common to drill and test at multiple sites in order to 

locate one favorable production well site for public supply use.  The Work proposed herein 

will be conducted in a series of sequential tasks to expedite the project and prevent 

unbeneficial expenditures.  The objectives of the project are: 

 To assess local aquifer conditions including spatial and temporal (e.g., seasonal) 

trends in productivity, water levels and water quality, particularly as related to 

completion of local wells; 

 To evaluate the City’s existing wells to assess optimum production rates during dry 

periods (i.e., drought), to ascertain water quality trends and explore possible options 

for using well water, and to determine whether wells can be modified or refurbished 

to optimize production; 

 To design, coordinate and effectively conduct an initial field exploration, drilling, 

logging, and testing program to evaluate potential well sites across the properties; 

 To evaluate and determine potential well productivity from one or more wells and 

potential quality of water at favorable new sites; and, 
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 To determine the optimal well design and the number of wells needed to meet the 

projected demand through 2025.   

While the Work proposed herein does not include any engineering services, the 

information and results from this study will enable TGI to provide the information 

necessary to assist the City and project engineers in subsequent work phases with the 

following: 

o Developing final plans and designs for well construction/well modification, 

pumping equipment and other appurtenances; 

o Obtaining TCEQ approvals to construct production wells for public supply 

use; 

o Obtaining competitive bids for production wells from qualified water well 

contractors;  

o Providing guidance for specifications for completing and testing large-

capacity production wells; and, 

o Providing the necessary data to the City and project engineers for planning 

and designing future infrastructure and treatment facilities for the well(s). 

Task 1 – Perform Background Assessments and Site Selection 

Task 1 work will involve conducting an “in-house” hydrogeologic evaluation of the local 

Edwards aquifer to provide the City with information regarding the depth to and character of 

potential water-bearing zones, hydraulic properties of the aquifer, the potential production 

rate of a properly designed and completed well, and likely total dissolved solids content from 

a new well on the south side of the City.  TGI will collect data and information from the 

Texas Water Development Board (TWDB), TCEQ, the Texas Department of Licensing and 

Regulations (TDLR), the United States Geological Survey (USGS), the University of Texas 

Bureau of Economic Geology (BEG), the Railroad Commission of Texas (RRC), in-house 

files, and other available records as applicable.  Specifically, items conducted during this task 

will include: 

 Identifying potentially favorable and available properties based on ownership, 

existing infrastructure and readily available access; 

 Reviewing available published and unpublished geologic, hydrologic, and ground-

water availability reports and maps for the area, including reports from the TWDB, 

USGS, BEG, TGI files, and other consultants; 

 Reviewing records for existing local wells including well completion, production 

intervals, geologic logs, drillers logs, production information, water levels, and water 

quality; 
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 Reviewing aerial photography and/or satellite imagery to in order to identify potential 

geologic structure (e.g., lineaments, fracture traces and faults) that may be favorable 

for productive well sites; 

 Conducting various analysis of spatial and temporal data trends and performing 

hydraulic calculations in order to determine the potential short-term and long-term 

production and water-quality characteristics of the local aquifer and proposed well(s); 

and, 

 Preparing and presenting in a meeting a technical memorandum or summary letter 

report to the City to discuss results of Task 1 work, evaluating any potentially fatal 

flaws. 

Included in the letter will be TGI’s recommendations as to how to proceed with a drilling and 

testing program.  With positive results from Task 1 work and upon concurrence by the City 

to proceed, TGI will move forward with Task 2 work. 

Task 2 – Design a Drilling and Testing Program and Solicit Bid Packages 

TGI understands that the City will follow its standard processes and procedures in soliciting 

competitive bids and selecting a qualified water well contractor to perform the Work 

associated with drilling, logging, well completion, pump setting, production testing, 

sampling, plugging/abandonment, etc.  TGI will prepare the Scope of Work and 

Specifications for the field programs, and will assist the City in soliciting bids and procuring 

the contractor(s).  Specifically, Task 2 work will include the following: 

 Preparing a detailed Scope of Work and Specifications for a properly designed 

drilling and testing program; 

 Preparing and soliciting a competitive bid proposal package to at least three (3) 

qualified, experienced and reputable water well contractors, licensed in the State of 

Texas, to obtain detailed and accurate costs, availability of each contractor, and 

ensure that contractors are sufficiently experienced and qualified for the proposed 

work;  

 Providing to the City a Bid Tabulation summarizing the results of bids and assisting 

the City in selecting the appropriate contractor to do the proposed work; and, 

 Coordinating and planning with the City and water well contractor specific drill site 

locations, site access and security, schedules, water needs during drilling, security and 

safety plans, any excavations and discharge needs, etc. 
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Task 3 – Conduct Field Programs including Exploration Drilling and Testing 

This task will include professional hydrogeological services associated with effectively 

conducting a proper drilling and testing program for the local aquifer conditions.  This task is 

separated into two sub-tasks for each potential new well site, plus a third subtask for the Well 

No. 6 downhole video as follows: 

 Task 3A – Exploration/Pilot Hole Drilling and Logging – this task will include: 

o Drilling a pilot hole/test hole with minimum diameter of 8¾-inches using air rotary 

techniques to the base of the Edwards aquifer, between 600 and 800 feet below land 

surface. 

o During drilling, compiling logs of drill cuttings, drill time, fluid produced or lost, air 

volume needed to purge the hole and, if possible, collecting field water quality 

parameters (specific conductance, pH, temperature) of water jetted from the hole 

during drilling. 

o After the hole is drilled to the total depth, conducting geophysical logging with a 

qualified logging company to obtain downhole measurements of geophysical 

parameters including, but not limited to, natural gamma, spontaneous potential, dual 

induction resistivity, and caliper.  Other log signatures may be obtained. 

It is possible during drilling and air jetting the hole that substantial information regarding 

the general productivity and water-quality characteristics of the aquifer at the site can be 

estimated.  This information will be used to determine whether a temporary test well 

(Task 3B) is warranted at the site.  If a site is deemed to be unfavorable based on Task 3A 

drilling and logging, the pilot hole will be plugged and abandoned in accordance with 

TDLR and TCEQ guidelines and requirements. 

It may be advisable to conduct Task 3A drilling and logging at multiple sites prior to 

selecting the most favorable site(s) to proceed with Task 3B testing.  Per our meeting, 

you indicated that the City has three properties accessible for test drilling, and that 

initially the City may consider drilling at up to three sites.  For purposes of this 

Proposal, TGI provides a cost estimate PER SITE. 

 Task 3B – Temporary Test Well Installation and Testing – at sites deemed favorable 

based on Task 3A work, this sub-task will include: 

o Temporarily setting 6-inch diameter casing in the drilled hole to the top of the 

producing interval.  Note that the hole will not be reamed to a larger diameter, and the 

casing will not be cemented in place; 

o Installing a large-capacity pump (e.g., 25 HP or more) capable of pumping more than 

150 gpm for aquifer testing purposes; 

o Conducting a step-rate pumping test at three selected pumping rates in order to assess 

aquifer efficiency and optimum pumping rates; 
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o Conducting a 24-hour constant-rate pumping test, including measuring water levels at 

selected intervals during a 12-hour static period prior to the pump being turned on, 

during the 24-hour production test, and 12-hour recovery period after the pump is 

turned off; 

o Monitoring field water-quality parameters (e.g., specific conductance, pH, 

temperature, turbidity and others) throughout the pumping test; 

o Collecting and delivering samples to a qualified laboratory for analysis of water 

quality, particularly analyzing for parameters relating to potable or public drinking 

water supplies per TCEQ regulations;  

o Pulling and removing the temporary pumping equipment and 6-inch diameter casing; 

and, 

o At favorable sites (if possible), capping and securing the pilot hole to preserve the 

hole for reaming to complete a large-capacity production well in the future.  At 

unfavorable sites, plugging/abandoning the drilled hole per TDLR and TCEQ 

regulations and guidelines. 

For purposes of this Proposal, TGI provides herein a cost estimate PER SITE. 

 Task 3C – Downhole Video Logging of Well No. 6 – this task will include: 

o Coordinating with City personnel and the selected water well contractor an opportune 

time to take Well No. 6 offline, pull the pumping equipment, and let the well remain 

idle for at least 24 hours; and, 

o Witnessing the downhole video logging of the well and obtaining a copy of the video 

or in-house review. 

All Task 3 drilling, logging, testing, sampling, and plugging will be conducted in accordance 

with standard practices and all applicable EPA, TDLR and TCEQ guidelines and 

requirements.   

Task 4 – Ground-Water Supply Evaluation and Production Well Site Selection 

Task 4 will include analyzing the data and information compiled in order to evaluate the 

likely production and water quality from existing active and inactive City wells and test sites, 

as well as to assess the overall availability and quality of ground water in the area, including 

during drought periods.  Specifically, this task will include: 

 Assessing historical and current production characteristics and water quality trends in 

the City’s existing wells; 

 Determining whether Well No. 6 (or other existing City wells) could be recompleted, 

modified, refurbished, altered or replaced to optimize and gain substantial production 

capacity; 
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 Evaluating drilling, logging, and testing results to assess productivity and water-

quality characteristics of the aquifer (and properly designed wells) at the tested 

locations; 

 Assessing for the local aquifer, ground-water availability and water quality for short-

term and long-term needs, particularly with respect to dry periods; 

 Determine optimal production well designs, targeting pumping rates, and likely 

pumping conditions for the tested sites including the number of wells needed to 

obtain the needed current and future supplies for the City; 

 Compiling general cost estimates for mitigating Well No. 6 (and other existing City 

wells), and for completing new production wells, installing pumping equipment; and, 

 Providing a written letter report and a presentation to the City summarizing the 

hydrogeologic evaluations and test well sites. 

This task will provide the basis for production well and pumping equipment designs, water 

treatment systems, cost determinations, and other engineering factors.   
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COST ESTIMATE 

Estimated costs for TGI’s services to conduct the Work as described in this Proposal are 

provided as Table 1 in Attachment A.  Note that Task 1, Task 2 and Task 4 will not exceed 

the estimates provided herein.  However, Task 3 costs may vary depending upon actual 

geologic conditions encountered, actual depths drilled, and actual testing needed.  Should 

these conditions result in an increase in total cost, TGI will submit a change order request 

and require written approval from the City prior to proceeding.   

TGI fees and costs will be determined by actual working hours and direct expenses 

associated with completing the work tasks outlined above and are based on the attached 

Standard Fee Schedule (Attachment B) and Equipment Fee Schedule (Attachment C).  

Invoices are issued monthly and are payable upon receipt.    

In the event that TGI should identify additional work items necessary to effectively and 

successfully complete the project, TGI will provide written recommendations and associated 

costs.  Such additional work will only be conducted with verbal or written approval from the 

City. 

TGI obtained preliminary and unofficial cost estimates from several water well contractors.  

TGI understands that the City will obtain competitive bids for the drilling. Logging and well 

completion services, and will contract directly with the selected water well contractor.  Table 

2 in Attachment A provides a range of estimated costs for water well contractor services. 

SCHEDULE 

Once authorized, we anticipate being able to begin work within 10 business days.  The 

primary factors dictating the scheduling and completion of the work will be the City’s 

bidding process, the availability of the licensed water well drilling contractor, the 

accessibility of properties, and the number of test sites selected.  We anticipate that the 

drilling, logging, and plugging per site for Task 3A will require approximately 5 days, and 

drilling, logging, testing, and sampling for Task 3B will require approximately 10 days.  

Assuming three sites are drilled and logged (Task 3A), and one site is tested and sampled 

(Task 3B), we anticipate that the Work described in this Proposal could be completed in 60 

to 90 days, depending on drilling and weather conditions beyond our control.   

  



 Proposal to Mr. Wade – City of Pflugerville 

  July 24, 2013  

 

 

 Professional Hydrogeologists  Water Resources Specialists Page 10 of 10 

THORNHILL GROUP, INC. 

AUTHORIZATION 

If the included Scope of Work, Cost Estimate, and Schedule are acceptable, please authorize 

work in the space provided below and return a copy to us via facsimile to (512) 244-1461 or 

by mail.  Upon receipt of an executed copy, we will proceed with the work as described. 

We very much appreciate the opportunity to provide you this Cost Estimate and look forward 

to assisting you with this project. 

If you have any questions, please call.  

Sincerely, 

THORNHILL GROUP, INC. 

 

 

 

 

Michael R. Thornhill, P.G. 

President 

 

Attachments 

 

APPROVED: 

       
(Client Signature) 

       
(Title) 

       
(Printed Name) 

       
(Date) 
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STANDARD FEES FOR PROFESSIONAL SERVICES 

BY THORNHILL GROUP, INC. 
 

 

Fees for professional services provided by Thornhill Group, Inc. are based on the 

actual and direct time of personnel on the project at the following hourly rates: 

 

 Principal    $ 200 

 Project Manager   $ 150 

 Technical Staff 3   $ 125 

 Technical Staff 2   $ 105 

 Technical Staff 1   $   85 

 GIS Staff    $   85 

 Graphics Staff   $   75 

 Field Technician   $   60 

 Clerical Staff    $   40 

 

Reimbursement for actual expenses incurred that are directly related to work and 

performance on the project are billed per the following: 

 

a.  for reproductions by graphics department, charges equivalent to 

commercial rates for similar commercial services. 

 

b.  for transportation in company or personal vehicles, mileage will be 

billed at the current IRS approved rate per mile. 

 

c.  for use of company field equipment, including but not limited to 

steel tapes, electric lines, conductivity, pH and turbidity meters, 

computers, data recorders, transducers and air monitoring 

equipment, charges are equivalent to commercial rates for similar 

equipment rentals. 

 

d.  for all other expenses, including but not limited to reproduction, 

transportation, meals, lodging, parking, taxi fares, vehicle rentals, 

airfare, long distance telephone calls, printing, maps, photographs, 

field supplies, equipment rental, shipping, drilling contracting, 

laboratory costs, charges will be based on the actual invoice costs. 

 

Invoices are payable upon receipt, and accounts unpaid more than 30 days after 

the billing date are subject to 1.25 percent interest per month (15 percent annual 

rate) from the invoice date. 
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STANDARD FEES FOR FIELD EQUIPMENT PROVIDED 

BY THORNHILL GROUP, INC. 

 
 

Fees for use of company field equipment provided by Thornhill Group, Inc. are based 

on actual daily usage in the field, at the following rates: 

 

 

EQUIPMENT 

Daily Weekly Monthly 

Field Vehicle $50.00 $150.00 $450.00 

Data Recorders $25.00 $75.00 $225.00 

E-Line $20.00 $60.00 $180.00 

Conductance Meter $15.00 $45.00 $135.00 

pH Meter $15.00 $45.00 $135.00 

ORP Meter $15.00 $45.00 $135.00 

DO Meter $25.00 $90.00 $300.00 
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Exploration Program for Favorable Edwards Aquifer Well Sites 

Near Pflugerville Lake, Travis County, Texas 

 

Table 1.  TGI Services Cost Estimate –  

Task Description Cost Estimate 
 

1 Perform Background Assessments and Site Selection 

      TGI Fees and Expenses $        4,600 
 

2 Design a Drilling and Testing Program and Solicit Bid Packages 

      TGI Fees and Expenses $       10,400 
   

3 Conduct Field Programs – Exploration Drilling, Logging, Testing, and Sampling 

 Task 3A – Exploration/Pilot Hole Drilling and Logging 

      TGI Fees and Expenses $      12,500* 

 Task 3B – Temporary Test Well Installation, Testing, and Sampling 

      TGI Fees and Expenses $      22,400* 

 Task 3C – Downhole Video of Well No. 6 

      TGI Fees and Expenses $       1,500* 
 

 Task 3 Subtotal $    48,690* 
 

4 Ground-Water Supply Evaluation and Production Well Site Selection 

      TGI Fees and Expenses $     11,500 
 

 TGI COST ESTIMATE TOTAL $   62,900* 
Asterisk (*) indicates that the estimated costs are based on ONE SITE of field-testing.   

Table 2.  Preliminary Range of Estimated Costs for Water Well Contractor Services –  

Task Description Cost Estimate 
 

3 Exploration Drilling, Logging, and Testing 

 Task 3A – Exploration/Pilot Hole Drilling and Logging 

      Water Well Contractor Services $ 27,000 to $ 87,000* 

 Task 3B – Temporary Test Well Installation and Testing 

      Water Well Contractor Services $ 29,000 to $ 37,000* 
 

 Task 3 Subtotal  Contractor Range $ 56,000 to $ 124,000* 
 

Asterisk (*) indicates that the estimated costs are based on ONE SITE of field-testing. 

The estimated cost for each additional site for Task 3A could range from $25,000 to $47,000. 

The estimated cost to plug a pilot hole could range from $6,000 to $11,250. 










