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STATE OF TEXAS TWDB Contract No.  1600011950    

 

COUNTY OF TRAVIS General Revenue 

 Southwest Research Institute 

 

This Contract, (hereinafter "CONTRACT"), between the Texas Water Development 

Board (hereinafter "TWDB") and Southwest Research Institute (hereinafter 

"CONTRACTOR"), is composed of two parts, SECTION I. SPECIFIC CONDITIONS AND 

EXCEPTIONS TO THE STANDARD AGREEMENT and SECTION II. 

STANDARDAGREEMENT.  The terms and conditions set forth in SECTION I will take 

precedence over terms and conditions in SECTION II. 

 

SECTION I.  SPECIFIC CONDITIONS AND EXCEPTIONS 

TO STANDARD AGREEMENT 

 

ARTICLE l.  DEFINITIONS 

 

For the purposes of this CONTRACT, the following terms or phrases shall have the meaning 

ascribed therewith: 

 

1. TWDB – The Texas Water Development Board, or its designated representative 

 

2. CONTRACTOR – Southwest Research Institute 

 

3. EXECUTIVE ADMINISTRATOR – The Executive Administrator of the TWDB or a 

designated representative 

 

4. PARTICIPANT(S) – INTERA, Inc., The University of Texas at Austin Bueau of 

Economic Geology, Edwards Aquifer Authority, and Barton Springs/Edwards Aquifer 

Conservation District 

 

5. REQUIRED INTERLOCAL AGREEMENT(S) – None 

 

6. RESEARCH PROJECT – Identification of Potential Brackish Groundwater Production 

Areas – Trinity Aquifer 

 

7. TWDB APPROVAL DATE –  January 6, 2016 

 

8. DEADLINE FOR CONTRACT EXECUTION – N/A 

 

9. CONTRACT INITIATION DATE – January 6, 2016 
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10. DEADLINE FOR IDENTIFICATION OF POTENTIAL BRACKISH GROUNDWATER 

PRODUCTION AREAS: CONTRACTOR to provide a minimum of one-month advance 

notice to TWDB staff to set up and prepare for the meeting. 

 

11. STUDY COMPLETION DATE – May 31, 2017 

 

12. CONTRACT EXPIRATION DATE – August 31, 2017  

 

13. TOTAL STUDY COSTS – $420,000.00 

 

14. TWDB SHARE OF THE TOTAL STUDY COSTS – the lesser of $400,000.00 or 95.00 

percent of the total study costs or individual payment submission 

 

15. LOCAL SHARE OF THE TOTAL STUDY COSTS – $20,000.00 in cash or 5.00 percent 

of the total study costs or individual payment submission 

 

16. PAYMENT SUBMISSION SCHEDULE – Monthly 

 

17. OTHER SPECIAL CONDITIONS AND EXCEPTIONS TO STANDARD 

AGREEMENT OF THIS CONTRACT – See below 

 

 a. Conflict of Interest: The CONTRACTOR agrees that it will not be involved in any 

new or existing contracts with persons or entities other than TWDB and regional 

water planning groups for brackish groundwater supply and availability studies 

involving the geographical study area of this CONTRACT (as detailed in Exhibit A 

and Exhibit I) while conducting the work required under this TWDB Contract without 

a prior no-conflict-of-interest determination and written authorization by TWDB. 
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SECTION II.  STANDARD AGREEMENT 

 

ARTICLE I.  RECITALS 

 

Whereas, on TWDB APPROVAL DATE, the TWDB considered providing the CONTRACTOR 

a grant to conduct a RESEARCH PROJECT; 

 

Whereas, the CONTRACTOR and PARTICIPANT will commit the LOCAL SHARE OF THE 

TOTAL STUDY COSTS, if applicable, in cash and/or in-kind services to pay for the LOCAL 

SHARE OF THE TOTAL STUDY COSTS of this RESEARCH PROJECT; 

 

Whereas, the CONTRACTOR is the entity who will act as administrator of the TWDB's research 

grant and will be responsible for the execution of this contract; 

 

Whereas, on the TWDB APPROVAL DATE, the TWDB approved a research grant to the 

CONTRACTOR; 

 

Now, therefore, the TWDB and the CONTRACTOR, agree as follows: 

 

ARTICLE II.  PROJECT DESCRIPTION AND SERVICES TO BE PERFORMED 

 

1. The TWDB enters into this CONTRACT pursuant to Water Code §16.012; Exhibit A, the 

original grant application, and Exhibit I, the original request for qualifications, which is 

incorporated herein and made a permanent part of this CONTRACT; and this 

CONTRACT. 

 

2. The CONTRACTOR will conduct a RESEARCH PROJECT, as delineated and described 

in Exhibit A and Exhibit I, according to the Scope of Work contained in Exhibit B. 

 

3. A progress report, including results to date, will be provided to the EXECUTIVE 

ADMINISTRATOR monthly, throughout the project. Special interim reports on special 

topics and/or results will be provided as appropriate.  Instructions for the progress report 

are shown in Exhibit E, TWDB Guidelines for a Progress Report. 

 

 

ARTICLE III.  CONTRACT TERM, SCHEDULE, REPORTS, AND OTHER 

PRODUCTS 

 

1. The CONTRACTOR has until the DEADLINE FOR CONTRACT EXECUTION to 

execute this CONTRACT and to provide acceptable evidence of any REQUIRED 

INTERLOCAL AGREEMENT(S) and the CONTRACTOR’s ability to provide the 

LOCAL SHARE OF THE TOTAL STUDY COSTS, if applicable, to the EXECUTIVE 

ADMINISTRATOR for approval or the TWDB's SHARE OF THE TOTAL STUDY 

COSTS will be rescinded. 
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2. The term of this CONTRACT shall begin and the CONTRACTOR shall begin 

performing its obligations hereunder on the CONTRACT INITIATION DATE and shall 

expire on the CONTRACT EXPIRATION DATE.  Delivery of an acceptable final report 

prior to the CONTRACT EXPIRATION DATE shall constitute completion of the terms 

of this CONTRACT. 

 

3. The CONTRACTOR will complete the Scope of Work and will deliver seven (7) double-

sided copies of a draft final report to the EXECUTIVE ADMINISTRATOR no later than 

the STUDY COMPLETION DATE.  The draft final report will include the scope of 

work; a description of the research performed; the methodology and materials used; any 

diagrams or graphics used to explain the procedures related to the study; any data 

collected; an electronic copy of any computer programs, maps, or models developed 

under the terms of this CONTRACT; analysis of the research results; conclusions and 

recommendations; a list of references, a Table of Contents, List of Figures, List of Tables, 

an Executive Summary, and any other pertinent information.  Each report shall have an 

authorship list of persons responsible for the studies: firm or agency names as authors are 

not acceptable. The reports shall be sealed as required by Texas Occupation Code, Title 6, 

Chapter 1002. All final reports should be prepared according to Exhibit D, Guidelines for 

Authors Submitting Contract Reports to the Texas Water Development Board, Exhibit G, 

Contract Data Requirements, and Exhibit H, Outline for Reports.  After a 30-day review 

period, the EXECUTIVE ADMINISTRATOR will return review comments to the 

CONTRACTOR. 

 

4. The CONTRACTOR will consider incorporating comments from the EXECUTIVE 

ADMINISTRATOR and other commenters on the draft final report into a final report. 

The CONTRACTOR will include a copy of the EXECUTIVE ADMINISTRATOR’s 

comments in the final report. The CONTRACTOR will submit one (1) electronic copy of 

the entire final report in Portable Document Format (PDF) and seven (7) bound double-

sided copies of the final report to the EXECUTIVE ADMINISTRATOR no later than 

sixty (60) days after the STUDY COMPLETION DATE. The CONTRACTOR will 

submit one (1) electronic copy of any computer programs or models developed under the 

terms of this CONTRACT. In compliance with Texas Administrative Code Chapters 206 

and 213 (related to Accessibility and Usability of State Web Sites), the digital copy of the 

final report will comply with the requirements and standards specified in statute.  After a 

30-day review period, the EXECUTIVE ADMINISTRATOR will either accept or reject 

the final report. If the final report is rejected, the rejection letter sent to the 

CONTRACTOR shall state the reasons for rejection and the steps the CONTRACTOR 

need to take to have the final report accepted and the retainage released. 

 

5. The CONTRACTOR will submit the most recent progress report with submittal of 

payments according to the PAYMENT SUBMISSION SCHEDULE.  Progress reports 

shall be in written form and shall include a brief statement of the overall progress made 

since the last status report; a brief description of any problems that have been encountered 

during the previous reporting period that will affect the study, delay the timely 

completion of any portion of this CONTRACT, inhibit the completion of or cause a 
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change in any of the study's products or objectives; and a description of any action the 

CONTRACTOR plans to take to correct any problems that have been encountered. 

 

6. The EXECUTIVE ADMINISTRATOR cannot extend the STUDY COMPLETION 

DATE or the CONTRACT EXPIRATION DATE.  The CONTRACTOR shall notify the 

EXECUTIVE ADMINISTRATOR in writing and the CONTRACT MANAGER in 

person immediately if any problems encountered during the study will delay the timely 

completion of any portion of this CONTRACT. 

 

ARTICLE IV.  COMPENSATION AND REIMBURSEMENT 

 

1. The TWDB agrees to compensate and reimburse the CONTRACTOR in a total amount 

not to exceed the TWDB's SHARE OF THE TOTAL STUDY COSTS for costs incurred 

and paid by the CONTRACTOR pursuant to performance of this CONTRACT.  The 

CONTRACTOR will contribute local matching funds, if applicable, in sources and 

amounts defined as the LOCAL SHARE OF THE TOTAL STUDY COSTS.  The TWDB 

shall reimburse the CONTRACTOR for ninety percent (90%) of the TWDB's share of 

each invoice pending the CONTRACTOR’s performance, completion of a Final Report, 

and written acceptance of said Final Report by the EXECUTIVE ADMINISTRATOR, at 

which time the TWDB shall pay the retained ten percent (10%) to the CONTRACTOR. 

 

2. The CONTRACTOR shall submit payments and documentation for reimbursement 

billing according to the PAYMENT SUBMISSION SCHEDULE and in accordance with 

the approved task and expense budgets contained in Exhibit C to this CONTRACT.  The 

CONTRACTOR has budget flexibility within task and expense budget categories to the 

extent that the resulting change in amount in any one task or expense category does not 

exceed 35% of the total authorized amount by this CONTRACT for the task or category.  

Larger deviations shall require approval by EXECUTIVE ADMINISTRATOR or 

designee which will be documented through an Approved Budget Memorandum to the 

TWDB contract file.  The CONTRACTOR will be required to provide written 

explanation for the overage and reallocation of the task and expense amount. 

 

For all reimbursement billings including any subcontractor's expenses, the EXECUTIVE 

ADMINISTRATOR must have determined that the REQUIRED INTERLOCAL 

AGREEMENT(S) and contracts or agreements between the CONTRACTOR and the 

subcontractor are consistent with the terms of this CONTRACT.  The CONTRACTOR is 

fully responsible for paying all charges by subcontractors prior to reimbursement by the 

TWDB. 

 

3. The CONTRACTOR and its subcontractors shall maintain satisfactory financial 

accounting documents and records, including copies of invoices and receipts, and shall 

make them available for examination and audit by the EXECUTIVE 

ADMINISTRATOR.  Accounting by the CONTRACTOR and its subcontractors shall be 

in a manner consistent with Generally Accepted Accounting Principles. 
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4. By executing this CONTRACT, the CONTRACTOR accepts the authority of the State 

Auditor's Office, under direction of the legislative audit committee, to conduct audits and 

investigations in connection with any and all state funds received pursuant to this 

contract. The CONTRACTOR shall comply with and cooperate in any such investigation 

or audit. The CONTRACTOR agrees to provide the State Auditor with access to any 

information the State Auditor considers relevant to the investigation or audit. The 

CONTRACTOR also agrees to include a provision in any subcontract related to this 

contract that requires the subcontractor to submit to audits and investigation by the State 

Auditor's Office in connection with any and all state funds received pursuant to the 

subcontract. 

 

5. The CONTRACTOR shall submit a progress report as described in Article II, Item 3 and 

the following documentation which documents the TOTAL STUDY COSTS for the 

reporting period even if the TOTAL STUDY COSTS is zero for reimbursement by the 

TWDB to the CONTRACTOR for the TWDB's SHARE OF THE TOTAL STUDY 

COSTS shall be submitted by the CONTRACTOR to the EXECUTIVE 

ADMINISTRATOR for reimbursement billing: 

A. Completed and Signed Payment Request Checklist which includes the following: 

(1) TWDB CONTRACT Number; 

(2) Billing period; beginning (date) to ending (date); 

(3) Total Expenses for this period; 

(4) Total In-kind services; 

(5) Less LOCAL SHARE OF THE TOTAL STUDY COSTS for the billing 

period; 

(6) Total TWDB's SHARE OF THE TOTAL STUDY COSTS for the billing 

period; 

(7) Amount of retainage to be withheld for the billing period; 

(8) Total costs to be reimbursed by the TWDB for the billing period; and 

(9) Certification, signed by the CONTRACTOR’s authorized representative, that 

the expenses submitted for the billing period are a true and correct 

representation of amounts paid for work performed directly related to this 

contract. 

B. For direct expenses incurred by the CONTRACTOR other than subcontracted work: 

(1) A spreadsheet showing the tasks that were performed; the percent and cost of 

each task completed; a total cost figure for each direct expense category 

including labor, fringe, overhead, travel,  and other expenses such as 

communication and postage, technical and computer services, expendable 

supplies, printing and reproduction; and 

(2) Copies of detailed, itemized invoices/receipts for other expenses (credit card 

summary receipts or statements are not acceptable) 

 

 C. For direct expenses incurred by the CONTRACTOR for subcontracted work: 

(1) Copies of invoices from the subcontractors to the CONTRACTOR; 

(2) A spreadsheet showing the tasks that were performed; the percent and cost of 

each task completed; a total cost figure for each direct expense category 
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including labor, fringe, overhead, travel, and other expenses such as 

communication and postage, technical and computer services, expendable 

supplies, printing and reproduction; and the total dollar amount due to the 

consultant; and 

(3) Copies of detailed, itemized invoices/receipts for other expenses (credit card 

summary receipts or statements are not acceptable) 

 D. For travel expenses for the CONTRACTOR and/or subcontractor(s) – 

(1) Names, dates, work locations, time periods at work locations, itemization of 

subsistence expenses of each employee, limited, however, to travel expenses 

authorized for state employees by the General Appropriations Act, Tex. Leg. 

Regular Session, 2015, Article IX, Part 5, as amended or superseded.  Receipts 

required for lodging; 

(2) Copies of invoices or tickets for transportation costs or, if not available, 

names, dates, and points of travel of individuals; and 

(3) All other reimbursable travel expenses -- invoices or purchase vouchers 

showing reason for expense with receipts to evidence the amount incurred. 

 

6. Incomplete requests will be returned to the CONTRACTOR if deficiencies are not 

resolved within ten (10) business days. 

 

7. If for some reason the reimbursement request cannot be processed due to the need for an 

amendment to the CONTRACT, the CONTRACTOR will be required to resubmit the 

Payment Request Checklist dated after the execution of the amendment. 

 

8. The CONTRACTOR is responsible for any food or entertainment expenses incurred by 

its own organization or that of its subcontractors, outside that of the travel expenses 

authorized and approved by the State of Texas under this CONTRACT. 

 

9. In accordance with Texas Administrative Code (TAC) Title 1, Part 5, Chapter 111, 

Subchapter B, Rule §111.14, the CONTRACTOR shall maintain business records 

documenting its compliance with the approved Historically Underutilized Business 

subcontracting plan in the format prescribed by the Texas Procurement and Support 

Services (Exhibit F).  Exhibit F must include payment information on all HUB and non-

HUB subcontractors.  Submittal of these monthly reports is required as a condition of 

payment. 

 

The TWDB will monitor the HUB subcontracting plan monthly to ensure the value of the 

subcontracts meets or exceeds the HUB subcontracting provisions specified in the 

contract.  The CONTRACTOR who fails to implement the HUB subcontracting plan in 

good faith will be reported to Texas Procurement and Support Services.  The TWDB may 

revoke the contract for breach of contract and make a claim against the CONTRACTOR. 
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ARTICLE V.  INTELLECTUAL PROPERTY: OWNERSHIP, PUBLICATION, AND 

ACKNOWLEGEMENT 

 

1. “Use” of  a work product, whether it’s CONTRACTOR Works, a Subcontractor Works 

or otherwise, shall mean and include, without limitation hereby, any lawful use, copying 

or dissemination of the work product, or any lawful development, use, copying or 

dissemination of derivative works of the work product, in any media or forms, whether 

now known or later existing. 

 

2. “No Compensation Obligation” shall mean there is no obligation on the part of one co-

owner or licensee of a work, whether it’s CONTRACTOR Works, a Subcontractor Works 

or otherwise, to compensate other co-owners, licensees or licensors of the work for any 

use of the work by the using co-owner or licensee, including but not limited to 

compensation for or in the form of:  royalties; co-owner or licensee accounting; sharing of 

revenues or profits among co-owners, licensees or licensors; or any other form of 

compensation to the other co-owners, licensees or licensors on account of any use of the 

work. 

 

3. “Dissemination” shall include, without limitation hereby, any and all manner of:  physical 

distribution; publication; broadcast; electronic transmission; internet streaming; posting 

on the Internet or World Wide Web; or any other form of communication, transmission, 

distribution, sending or providing, in any forms or formats, and in or using any media, 

whether now known or later existing. 

 

4. The TWDB shall have an unlimited, unrestricted, perpetual, irrevocable, non-exclusive 

royalty-free right to access and receive in usable form and format, and to use all technical 

or other data or information developed by the CONTRACTOR and Subcontractor in, or 

otherwise resulting from, the performance of services under this CONTRACT. 

 

5. For purposes of this Article, “CONTRACTOR Works” are work products developed by 

the CONTRACTOR and Subcontractor using funds provided under this CONTRACT or 

otherwise rendered in or related to the performance in whole or part of this CONTRACT, 

including but not limited to reports, drafts of reports, or other material, data, drawings, 

studies, analyses, notes, plans, computer programs and codes, or other work products, 

whether final or intermediate. 

 

a. It is agreed that all CONTRACTOR Works shall be the joint property of the 

TWDB and the CONTRACTOR. 

 

b. The parties hereby agree that, if recognized as such by applicable law, the 

CONTRACTOR Works are intended to and shall be works-made-for-hire with 

joint ownership between the TWDB and the CONTRACTOR as such works are 

created in whole or part. 
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c. If the CONTRACTOR Works do not qualify as works-made-for-hire under 

applicable law, the CONTRACTOR hereby conveys co-ownership of such works 

to the TWDB as they are created in whole or part.  If present conveyance is 

ineffective under applicable law, the CONTRACTOR agree to convey a co-

ownership interest of the CONTRACTOR Works to the TWDB after creation in 

whole or part of such works, and to provide written documentation of such 

conveyance upon request by the TWDB. 

 

d. The TWDB and the CONTRACTOR acknowledge that the copyright in and to a 

copyrightable CONTRACTOR Work subsists upon creation of the 

CONTRACTOR Works and its fixing in any tangible medium.  The 

CONTRACTOR or the TWDB may register the copyrights to such Works jointly 

in the names of the CONTRACTOR and the TWDB. 

 

e. The TWDB and the CONTRACTOR each shall have full and unrestricted rights 

to use a CONTRACTOR Works with No Compensation Obligation. 

 

6. For purposes of this Article, “Subcontractor Works” include all work product developed 

in whole or part by or on behalf of Subcontractors engaged by the CONTRACTOR to 

perform work for or on behalf of any CONTRACTOR under this CONTRACT (or by the 

Subcontractors’ Subcontractors hereunder, and so on).  The CONTRACTOR shall secure 

in writing from any Subcontractors so engaged: 

 

a. unlimited, unrestricted, perpetual, irrevocable, royalty-free rights of the TWDB 

(and, if desired, of the CONTRACTOR) to access and receive, and to use, any and 

all technical or other data or information developed in or resulting from the 

performance of services under such engagement, with No Compensation 

Obligation; and either 

 

b. assignment by the Subcontractor to the TWDB (and, if desired by them, jointly to 

the CONTRACTOR) of ownership (or joint ownership with the Subcontractor) of 

all Subcontractor Works, with No Compensation Obligation; or 

 

c. grant by Subcontractor of a non-exclusive, unrestricted, unlimited, perpetual, 

irrevocable, world-wide, royalty-free license to the TWDB (and, if desired by 

them, the CONTRACTOR) to use any and all Subcontractor Works, including the 

right to sublicense use to third parties, with No Compensation Obligation. 

 

7. No unauthorized patents.  The CONTRACTOR Works and Subcontractor Works or other 

work product developed or created in the performance of this CONTRACT or otherwise 

using funds provided hereunder shall not be patented by the CONTRACTOR or their 

Subcontractor unless the EXECUTIVE ADMINISTRATOR consents in writing to 

submission of an application for patent on such works; and provided that, unless 

otherwise agreed in writing, any application made for patent shall include and name the 
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TWDB (and, as applicable and desired by them, the CONTRACTOR) as co-owners of 

the patented work: 

a. no patent granted shall in any way limit, or be used by the CONTRACTOR or 

Subcontractor to limit or bar the TWDB’s rights hereunder to access and receive 

in useable form and format, and right to use, any and all technical or other data or 

information developed in or resulting from performance pursuant to this 

CONTRACT or the use of funds provided hereunder; and 

 

b. the TWDB (and, if applicable, the CONTRACTOR) shall have No Compensation 

Obligation to any other co-owners or licensees of any such patented work, unless 

otherwise expressly agreed in writing. 

 

8. The CONTRACTOR shall include terms and conditions in all contracts or other 

engagement agreements with any Subcontractors as are necessary to secure these rights 

and protections for the TWDB; and shall require that their Subcontractors include similar 

such terms and conditions in any contracts or other engagements with their 

Subcontractors.  For the purposes of this section, “Subcontractors” includes independent 

contractors (including consultants) and also employees working outside the course and 

scope of employment. 

 

9. Any work products subject to a TWDB copyright or joint copyright and produced or 

developed by the CONTRACTOR or their Subcontractor pursuant to this CONTRACT or 

using any funding provided by the TWDB may be reproduced in any media, forms or 

formats by the TWDB or the CONTRACTOR at their own cost, and be disseminated in 

any medium, format or form by any party at its sole cost and in its sole discretion.  The 

CONTRACTOR may utilize such work products as they may deem appropriate, including 

Dissemination of such work products or parts thereof under their own name, provided 

that any TWDB copyright is noted on the materials. 

 

10. The CONTRACTOR agrees to acknowledge the TWDB in any news releases or other 

publications relating to the work performed under this CONTRACT. 

 

ARTICLE VI.  AMENDMENT, TERMINATION, AND STOP ORDERS 

 

1. This CONTRACT may be altered or amended by mutual written consent or terminated by 

the EXECUTIVE ADMINISTRATOR at any time by written notice to the 

CONTRACTOR.  Upon receipt of such termination notice, the CONTRACTOR shall, 

unless the notice directs otherwise, immediately discontinue all work in connection with 

the performance of this CONTRACT and shall proceed to cancel promptly all existing 

orders insofar as such orders are chargeable to this CONTRACT.  The CONTRACTOR 

shall submit a statement showing in detail the work performed under this CONTRACT to 

the date of termination.  The TWDB shall then pay the CONTRACTOR promptly that 

proportion of the prescribed fee, which applies to the work, actually performed under this 

CONTRACT, less all payments that have been previously made.  Thereupon, copies of all 

work accomplished under this CONTRACT shall be delivered to the TWDB. 
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2. The EXECUTIVE ADMINISTRATOR may issue a Stop Work Order to the 

CONTRACTOR at any time.  Upon receipt of such order, the CONTRACTOR shall 

discontinue all work under this CONTRACT and cancel all orders pursuant to this 

CONTRACT, unless the order directs otherwise.  If the EXECUTIVE 

ADMINISTRATOR does not issue a Restart Order within 60 days after receipt by the 

CONTRACTOR of the Stop Work Order, the CONTRACTOR shall regard this 

CONTRACT terminated in accordance with the foregoing provisions.  

 

ARTICLE VII.  SUBCONTRACTS 

 

Each Subcontract entered into to perform required work under this CONTRACT shall 

contain the following provisions: 

a. a detailed budget estimate with specific cost details for each task or specific item 

of work to be performed by the Subcontractor and for each category of 

reimbursable expenses; 

 

b. a clause stating that the Subcontract is subject to audit by the Texas State 

Auditor’s Office and requiring the Subcontractor to cooperate with any request for 

information from the Texas State Auditor, as further described in Article X, 

Section 1, Paragraph D hereof;  

 

c. a clause stating that payments under the Subcontract are contingent upon the 

appropriation of funds by the Texas Legislature, as further described in Article X, 

Section 1, Paragraph A hereof;  

 

d. a clause stating that ownership of data, materials and work papers, in any media, 

that is gathered, compiled, adapted for use, or generated by the Subcontractor or 

the CONTRACTOR shall become data, materials and work owned by the TWDB 

and that Subcontractor shall have no proprietary rights in such data, materials and 

work papers, except as further described in Article V hereof; 

 

e. a clause stating that Subcontractor shall keep timely and accurate books and 

records of accounts according to generally acceptable accounting principles as 

further described in Article X, Section 2, Paragraph G; 

 

f. a clause stating that Subcontractor is solely responsible for securing all required 

licenses and permits from local, state and federal governmental entities and that 

Subcontractor is solely responsible for obtaining sufficient insurance in 

accordance with the general standards and practices of the industry or 

governmental entity; and 

 

g. a clause stating that Subcontractor is an independent contractor and that the 

TWDB shall have no liability resulting from any failure of Subcontractor that 

results in breach of CONTRACT, property damage, personal injury or death. 
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ARTICLE VIII.  LICENSES, PERMIT, AND INSURANCE 

 

1. For the purpose of this CONTRACT, the CONTRACTOR will be considered an 

independent contractor and therefore solely responsible for liability resulting from 

negligent acts or omissions.  The CONTRACTOR shall obtain all necessary insurance, in 

the judgment of the CONTRACTOR, to protect themselves, the TWDB, and employees 

and officials of the TWDB from liability arising out of this CONTRACT. 

 

2. The CONTRACTOR shall be solely and entirely responsible for procuring all appropriate 

licenses and permits, which may be required by any competent authority for the 

CONTRACTOR to perform the subject work. 

 

3. Indemnification.  The CONTRACTOR shall indemnify and hold the TWDB and the State 

of Texas harmless, to the extent the CONTRACTOR may do so in accordance with state 

law, from any and all losses, damages, liability, or claims therefore, on account of 

personal injury, death, or property damage of any nature whatsoever caused by the 

CONTRACTOR, arising out of the activities and work conducted pursuant to this 

CONTRACT.  The CONTRACTOR is solely responsible for liability arising out of its 

negligent acts or omissions during the performance of this CONTRACT. 

 

ARTICLE IX.  SEVERANCE PROVISION 

 

Should any one or more provisions of this CONTRACT be held to be null, void, voidable, or for 

any reason whatsoever, of no force and effect, such provision(s) shall be construed as severable 

from the remainder of this CONTRACT and shall not affect the validity of all other provisions of 

this CONTRACT which shall remain of full force and effect. 

 

ARTICLE X.  GENERAL TERMS AND CONDITIONS 

 

1. GENERAL TERMS. 

 

a. No Debt Against the State.  This CONTRACT does not create any debt by or on 

behalf of the State of Texas and the TWDB.  The TWDB’s obligations under this 

CONTRACT are contingent upon the availability of appropriated funds and the 

continued legal authority of the TWDB to enter into this CONTRACT. 

 

b. Independent Contractor.  Both parties hereto, in the performance of this contract, shall 

act in an individual capacity and not as agents, employees, partners, joint ventures or 

associates of one another.  The employees or agents of one party shall not be deemed 

or construed to be the employees or agents of the other party for any purposes 

whatsoever.  

 

c. Procurement Laws.  The CONTRACTOR shall comply with applicable State of 

Texas procurement laws, rules and policies, including but not limited to competitive 

bidding and the Professional Services Procurement Act, Government Code, Chapter 
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2254, relating to contracting with persons whose services are within the scope of 

practice of: accountants, architects, landscape architects, land surveyors, medical 

doctors, optometrists, professional engineers, real estate appraisers, professional 

nurses, and certified public accountants. 

 

d. Right to Audit.  The CONTRACTOR and its Subcontractors shall maintain all 

financial accounting documents and records, including copies of all invoices and 

receipts for expenditures, relating to the work under this CONTRACT.  The 

CONTRACTOR shall make such documents and records available for examination 

and audit by the EXECUTIVE ADMINISTRATOR or any other authorized entity of 

the State of Texas.  The CONTRACTOR’S financial accounting documents and 

records shall be kept and maintained in accordance with generally accepted 

accounting principles.  By executing this CONTRACT, the CONTRACTOR accepts 

the authority of the Texas State Auditor's Office to conduct audits and investigations 

in connection with all state funds received pursuant to this CONTRACT. The 

CONTRACTOR shall comply with directives from the Texas State Auditor and shall 

cooperate in any such investigation or audit.  The CONTRACTOR agrees to provide 

the Texas State Auditor with access to any information the Texas State Auditor 

considers relevant to the investigation or audit.  The CONTRACTOR also agrees to 

include a provision in any Subcontract related to this CONTRACT that requires the 

Subcontractor to submit to audits and investigation by the State Auditor's Office in 

connection with all state funds received pursuant to the Subcontract. 

 

e. Force Majeure.  Unless otherwise provided, neither the CONTRACTOR nor the 

TWDB nor any agency of the State of Texas, shall be liable to the other for any delay 

in, or failure of performance, of a requirement contained in this CONTRACT caused 

by force majeure.  The existence of such causes of delay or failure shall extend the 

period of performance until after the causes of delay or failure have been removed 

provided the non-performing party exercises all reasonable due diligence to perform.  

Force majeure is defined as acts of God, war, strike, fires, explosions, or other causes 

that are beyond the reasonable control of either party and that by exercise of due 

foresight such party could not reasonably have been expected to avoid, and which, by 

the exercise of all reasonable due diligence, such party is unable to overcome.  Each 

party must inform the other in writing with proof of receipt within two (2) business 

days of the existence of such force majeure or otherwise waive this right as a defense. 

 

f. Interested Parties.  All non-governmental CONTRACTORS are required to submit a 

Certificate of Interested Parties at the time the signed contract is submitted to the 

TWDB.  The Certificate of Interested Parties (Form 1295) is a sworn statement by the 

contracting business entity and must be submitted even if there is no interested party 

in the transaction.   The Form 1295 and instructions for completing and submitting 

the form are available at: https://www.ethics.state.tx.us/tec/1295-Info.htm.  The 

TWDB is prohibited from executing a contract unless the contracting business entity 

https://www.ethics.state.tx.us/tec/1295-Info.htm
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submits a completed Form 1295.  Any contract resulting from a TWDB procurement 

with a business entity will be void if the Certificate of Interested Parties is not 

submitted within 30 days of submitting an executed contract. 

 

 

2. STANDARDS OF PERFORMANCE. 

 

a. Personnel.  The CONTRACTOR shall assign only qualified personnel to perform the 

services required under this CONTRACT.  The CONTRACTOR shall be responsible 

for ensuring that any Subcontractor utilized shall also assign only qualified personnel. 

 Qualified personnel are persons who are properly licensed to perform the work and 

who have sufficient knowledge, skills and ability to perform the tasks and services 

required herein according to the standards of performance and care for their trade or 

profession. 

 

b. Professional Standards.  The CONTRACTOR shall provide the services and 

deliverables in accordance with applicable professional standards.  The 

CONTRACTOR represents and warrants that he is authorized to acquire 

Subcontractors with the requisite qualifications, experience, personnel and other 

resources to perform in the manner required by this CONTRACT. 

 

c. Antitrust.  The CONTRACTOR represents and warrants that neither the 

CONTRACTOR nor any firm, corporation, partnership, or institution represented by 

the CONTRACTOR, or anyone acting for such firm, corporation, partnership, or 

institution has (1) violated the antitrust laws of the State of Texas under the Texas 

Business & Commerce Code, Chapter 15, of the federal antitrust laws; or (2) 

communicated directly or indirectly the proposal resulting in this CONTRACT to any 

competitor or other person engaged in such line of business during the procurement 

process for this CONTRACT. 

 

d. Conflict of Interest.  The CONTRACTOR represents and warrants that the 

CONTRACTOR has no actual or potential conflicts of interest in providing the 

deliverables required by this CONTRACT to the State of Texas and the TWDB.  The 

CONTRACTOR represents that the provision of services under this CONTRACT 

will not create an appearance of impropriety.  The CONTRACTOR also represents 

and warrants that, during the term of this CONTRACT, the CONTRACTOR will 

immediately notify the TWDB, in writing, of any potential conflict of interest that 

could adversely affect the TWDB by creating the appearance of a conflict of interest.   

 

CONTRACTOR represents and warrants that neither the CONTRACTOR nor any 

person or entity that will participate financially in this CONTRACT has received 

compensation from the TWDB or any agency of the State of Texas for participation in 

the preparation of specifications for this CONTRACT.  The CONTRACTOR 

represents and warrants that he has not given, offered to give, and does not intend to 

give at any time hereafter, any economic opportunity, future employment, gift, loan, 
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gratuity, special discount, trip, favor or service to any public servant in connection 

with this CONTRACT. 

 

e. Proprietary and Confidential Information.  The CONTRACTOR warrants and 

represents that any information that is proprietary or confidential, and is received by 

the CONTRACTOR from the TWDB or any governmental entity, shall not be 

disclosed to third parties without the written consent of the TWDB or applicable 

governmental entity, whose consent shall not be unreasonably withheld. 

 

f. Public Information Act.  The CONTRACTOR acknowledges and agrees that all 

documents, in any media, generated in the performance of work conducted under this 

CONTRACT are subject to public disclosure under the Public Information Act, 

Government Code, Chapter 552.  The CONTRACTOR shall produce all documents 

upon request of the TWDB within two (2) business days when the documents are 

required to comply with a request for information under the Public Information Act. 

 

g. Accurate and Timely Record Keeping.  The CONTRACTOR warrants and represents 

that he will keep timely, accurate and honest books and records relating to the work 

performed and the payments received under this CONTRACT according to generally 

accepted accounting standards.  Further, the CONTRACTOR agrees that he will 

create such books and records at or about the time the transaction reflected in the 

books and records occurs. 

 

h. Dispute Resolution.  The CONTRACTOR and the TWDB agree to make a good faith 

effort to resolve any dispute relating to the work required under this CONTRACT 

through negotiation and mediation as provided by Government Code, Chapter 2260 

relating to resolution of certain contract claims against the state.  The 

CONTRACTOR and the TWDB further agree that they shall attempt to use any 

method of alternative dispute resolution mutually agreed upon to resolve any dispute 

arising under this CONTRACT if this CONTRACT is not subject to Chapter 2260. 

 

i. Contract Administration.  The TWDB shall designate a project manager for this 

CONTRACT.  The project manager will serve as the point of contact between the 

TWDB and the CONTRACTOR.  The TWDB’s project manager shall supervise the 

TWDB’s review of the CONTRACTOR’s technical work, deliverables, draft reports, 

the final report, payment requests, schedules, financial and budget administration, and 

similar matters.  The project manager does not have any express or implied authority 

to vary the terms of the CONTRACT, amend the CONTRACT in any way or waive 

strict performance of the terms or conditions of the CONTRACT. 
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ARTICLE XI.  CORRESPONDENCE 

 

All correspondence between the parties shall be made to the following addresses: 

 

For the  TWDB: 

 

Contract Issues: 

Texas Water Development Board 

Attention:  Contract Administration 

P.O. Box 13231 

Austin, Texas 78711-3231 

Email: contracts@twdb.texas.gov  

 

 

Payment Request Submission: 

Texas Water Development Board 

Attention:  Accounts Payable 

P.O. Box 13231 

Austin, Texas 78711-3231 

Email: invoice@twdb.texas.gov  

 

Physical Address: 

Stephen F. Austin State Office Building 

1700 N. Congress Avenue  

Austin, Texas  78701  

For the CONTRACTOR: 

 

Contract Issues: 

 

Southwest Research Institute 

6220 Culebra Road 

San Antonio, Texas 78238 

Attention: Ronald Green, Ph.D., P.G. 

Email: rgreen@swri.org   

 

Payment Request Submission: 

Southwest Research Institute 

6220 Culebra Road 

San Antonio, Texas 78238 

Attention: Ronald Green, Ph.D., P.G. 

Email: rgreen@swri.org   

 

Physical Address: 

Southwest Research Institute 

6220 Culebra Road 

San Antonio, Texas 78238 

 

 

IN WITNESS WHEREOF, the parties have caused this CONTRACT to be duly executed in 

multiple originals. 

 

TEXAS WATER DEVELOPMENT BOARD 

 

 

 

Kevin Patteson 

Executive Administrator 

 

 

Date: ___________________________ 

 

SOUTHWEST RESEARCH INSTITUTE 

 

 

 

R. B. Kalmbach 

Executive Director, Contracts 

 

 

Date: ___________________________ 

 

 

mailto:contracts@twdb.state.tx.us
mailto:invoice@twdb.state.tx.us
mailto:rgreen@swri.org
mailto:rgreen@swri.org


ARTICLE XL CORRESPONDENCE

All correspondence between the parties shall be made to the following addresses:

For the TWDB: For the CONTRACTOR:

Contract Issues:

Texas Water Development Board
Attention: Contract Administration

P.O. Box 13231

Austin, Texas 78711-3231

Email: c0ntracts(aUwdb.texas.20v

Payment Request Submission:
Texas Water Development Board
Attention: Accounts Payable
P.O. Box 13231

Austin, Texas 78711-3231

Email: invoicerg'tvvdb.tcxas.aov

Physical Address:
Stephen F. Austin State Office Building
1700 N. Congress Avenue
Austin, Texas 78701

Contract Issues:

Southwest Research Institute

6220 Culebra Road

San Antonio, Texas 78238

Attention: Ronald Green, Ph.D., P.G.

Email: ri>reen^^£:lsvvri.0^^

Payment Request Submission:
Southwest Research Institute

6220 Culebra Road

San Antonio, Texas 78238
Attention: Ronald Green, Ph.D., P.G.

Email: rgrccn''5!svvri.org

Physical Address:
Southwest Research Institute

6220 Culebra Road

San Antonio, Texas 78238

IN WITNESS WHEREOF, the parties have caused this CONTRACT to be duly executed in
multiple originals.

TEXAS WATER DEVELOPMENT BOARD SOUTHWEST RESEARCH INSTITUTE

K^vmPatSson
Executive Administrator

Date:

R. B. Kalmbach

Executive Director, Contracts

Date:April 5» 2016
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gratuity, special discount, trip, favor or service to any public servant in connection
with this CONTRACT.

e. Proprietarv and Confidential Information. The CONTRACTOR warrants and

represents that any information that is proprietary or confidential, and is received by
the CONTRACTOR from the TWDB or any governmental entity, shall not be
disclosed to third parties without the written consent of the TWDB or applicable
governmental entity, whose consent shall not be unreasonably withheld.

f. Public Information Act. The CONTRACTOR acknowledges and agrees that all
documents, in any media, generated in the performance of work conducted under this
CONTRACT are subject to public disclosure under the Public Information Act,
Government Code, Chapter 552. The CONTRACTOR shall produce all documents
upon request of the TWDB within two (2) business days when the documents are
required to comply with a request for information under the Public Information Act.

g. Accurate and Timelv Record Keeping. The CONTRACTOR warrants and represents
that he will keep timely, accurate and honest books and records relating to the work
performed and the payments received under this CONTRACT according to generally
accepted accounting standards. Further, the CONTRACTOR agrees that he will
create such books and records at or about the time the transaction reflected in the

books and records occurs.

h. Dispute Resolution. The CONTRACTOR and the TWDB agree to make a good faith
effort to resolve any dispute relating to the work required under this CONTRACT
through negotiation and mediation as provided by Government Code, Chapter 2260
relating to resolution of certain contract claims against the state. The
CONTRACTOR and the TWDB further agree that they shall attempt to use any
method of alternative dispute resolution mutually agreed upon to resolve any dispute
arising under this CONTRACT if this CONTRACT is not subject to Chapter 2260.

i. Contract Administration. The TWDB shall designate a project manager for this
CONTRACT. The project manager will serve as the point of contact between the
TWDB and the CONTRACTOR. The TWDB's project manager shall supervise the
TWDB's review of the CONTRACTOR'S technical work, deliverables, draft reports,
the final report, payment requests, schedules, financial and budget administration, and
similar matters. The project manager does not have any express or implied authority
to vary the terms of the CONTRACT, amend the CONTRACT in any way or waive
strict performance of the terms or conditions of the CONTRACT.
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Statement of Qualification 

INTRODUCTION                           
 

The Texas Legislature passed House Bill 30, which relates to the development of seawater and 

brackish groundwater. The Texas Water Development Board (TWDB) issued a Request for 

Qualifications to evaluate the brackish groundwater resources of specific aquifers in the state in 

response to House Bill 30. Southwest Research Institute
®
 (SwRI

®
) is pleased to submit this 

Statement of Qualifications to evaluate the brackish groundwater resources of the Trinity 

Aquifer, one of the aquifers selected for analysis. To assist us in evaluating brackish water 

resources in the Trinity Aquifer, SwRI has enlisted the support of specialists from two additional 

entities—INTERA Incorporated (INTERA) and the University of Texas Jackson School of 

Geosciences Bureau of Economic Geology (Bureau). In addition, two groundwater conservation 

districts—Barton Springs Edwards Aquifer Conservation District (BSEACD) and the Edwards 

Aquifer Authority (EAA)—will collaborate and provide in-kind assistance to the execution of 

this project. Collectively referred to as the “SwRI Team” or “Team”, we will complete this work 

as an integrated team with each member lending specialized expertise and experience. SwRI is a 

recognized leader in groundwater resource assessment in central Texas. INTERA is a recognized 

leader in groundwater modeling responsible for developing more Groundwater Availability 

Models (GAM) under the TWDB Groundwater Availability Modeling Program than any other 

contractor.  Bureau staff brings in-depth knowledge of the carbonate stratigraphy of Texas with 

specific expertise on the Trinity Aquifer. Collaborations with the Edwards Aquifer Authority and 

the Barton Springs Edwards Aquifer Conservation District will provide added regional technical 

support with added emphasis on the hydraulic interactions between the Edwards and Trinity 

aquifers. 

 

The functional organization of the SwRI Team, including our key qualifications and roles for 

evaluating the fresh-, brackish-, and saline-groundwater resources of the Trinity Aquifer is 

provided in Figure 1. 

 

Why the Southwest Research Institute Team? Given our proven experience in the Trinity 

Aquifer and in performing similar brackish resource evaluations, combined with a consistent 

history of on-time, on-budget delivery, the TWDB can be certain of the successful completion of 

this Legislature-mandated project. In addition, SwRI and INTERA are the key hydrogeologic 

consultants for Groundwater Management Areas 8 and 10, which cover the Northern and Hill 

Country portions of the Trinity, the focus of the proposed work. This gives the SwRI Team a 

familiarity with the stakeholders throughout the Trinity Aquifer footprint that will ensure the 

attention and commitment to the stakeholder process that is so vital to TWDB projects. We will 

produce the highest quality resource evaluation possible given the available funding for this 

project, and we will ensure that every dollar spent is focused on the ultimate goal of developing a 

technically-sound and usable evaluation of the fresh-, brackish-, and saline-groundwater 

resources in the Trinity Aquifer. To substantiate this belief, we bring a number of key assets that 

are described in more detail throughout our Statement of Qualifications. 

 

Proven Performance in Evaluating Brackish Water Resources. The SwRI team has 

calculated brackish water volumes and assessed brackish water availability for Groundwater 

Conservation Districts and municipalities using techniques that are similar to those proposed 

here. We are very familiar with the techniques used by Brackish Resources Aquifer 
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Cross-Reference of Evaluation Criteria and Corresponding 
Location of Information in SOQ 

Characterization System (BRACS)  program staff and are confident that we can match the high 

quality of the evaluations performed by TWDB, delivering a product that seamlessly integrates 

with past BRACS work. 

 

Proven Performance in Evaluating Water Resources in the Trinity Aquifer, and 

Throughout Texas. The successful evaluation of the brackish water resources of the Trinity 

Aquifer requires proven water resources experience in the Trinity Aquifer and similar aquifer 

systems in throughout Texas. SwRI has led the evaluation of the water resources of the Edwards, 

Edwards-Trinity, Carrizo-Wilcox, Leona Gravels, Buda, and Austin Chalk aquifers in central 

Texas and we are currently working expansions of these evaluations. Key team members 

INTERA and the Bureau recently performed a comprehensive hydrogeologic assessment of the 

Northern Trinity and Woodbine aquifers and developed the state-approved groundwater 

availability model based on that assessment. INTERA has additional broad experience with a 

number of aquifers throughout Texas, including the Carrizo-Wilcox Aquifer, Gulf Coast Aquifer, 

and the Trinity (Hill Country) Aquifer. The Bureau, in serving as the Texas State Geological 

Survey, has in-depth knowledge of all major formations in Texas including those comprising the 

Trinity Formation. 

 

We have worked with multiple Groundwater Conservation Districts (GCDs) and Groundwater 

Management Areas (GMAs) to more generally evaluate other both local and regional aquifers 

throughout the state. Through this experience as both a developer and user of key technologies 

that support hydrogeologic assessments, the SwRI Team knows exactly what it takes to produce 

a high-quality assessment of water resources, both in terms of quantity and quality.  Previous and 

ongoing studies provide significant leverage to advance this project.  These include SwRI’s 

recently completed Finite Element Groundwater Model of the Edwards Aquifer (Fratesi et al., 

2015) and Bureau/INTERA’s ongoing evaluation of water resources in the Carrizo-Wilcox 

Aquifer region of GMA-13.  These projects have required the synthesis of hydrostratigraphic 

frameworks from thousands of well logs.  SwRI, INTERA, and the Bureau have developed 

workflow processes to streamline the interpretation of geophysical logs whether they be in 

digital or image format. 

 

Statement of Qualifications Organization. The remainder of our SOQ is organized to follow 

the content requirements defined in Section IV of the TWDB’s Request for Qualifications 

(RFQ). Accordingly, there are seven main sections, and consistent with the requirements, the 

Scope of Work section (Section 7) does 

not exceed 20 pages. Commitment letters 

verifying that Drillinginfo and The 

Subsurface Library and HIS Global Well 

Log Database will allow the Trinity 

Aquifer portions of acquired geophysical 

well logs to be made publically-available 

are included in Attachment E. Literature 

references cited in our Scope of Work 

discussion (Section 7) are included in 

Attachment C. To facilitate the TWDB’s 

review of our SOQ with respect to the 

TWDB Contract No. 1600011950 
Exhibit A, 7 of 204



 

 

7 

 

Statement of Qualification 

evaluation criteria defined in the RFQ (Section 4.11, page 11), the table to the right provides the 

location of information in our SOQ to be evaluated under each criteria. 

 

 

Figure 1. SwRI Team organizational chart 
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Section 1 – Execution of Response to RFQ 
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Section 2 – Company Profile Summary and History 
                            

Legal name of applicant   

Southwest Research Institute
®

 

6220 Culebra, San Antonio, Texas 78238 

Point of Contact: Ronald Green  

E-mail: rgreen@swri.org 

Phone: (210) 522-5305 

 

Legal name of each participant(s) 

INTERA Incorporated – Project Participant 

1812 Centre Creek Drive, Suite 300, Austin, Texas 78754 

Point of Contact: Neil Deeds 

E-mail: NDeeds@intera.com 

Phone: (512) 425-2025 

 

University of Texas, Jackson School of Geosciences, Bureau of Economic Geology – Project 

Participant The University of Texas at Austin 

10100 Burnet Rd., Building 130, Austin, Texas, 78758 

Point of Contact: Scott Hamlin 

E-mail: scott.hamlin@beg.utexas.edu  

Phone: (512) 475-9527 

 

Applicant’s Official Binding Representative 

Ronald Kalmbach, Executive Director-A&G 

6220 Culebra, San Antonio, Texas 78238 

Phone: (210) 522-2216; Fax: (210) 522-3559  

E-mail: ron.kalmbach@swri.org 

Vendor ID: 1741070544000 

 

Southwest Research Institute
®
 (SwRI

®
), headquartered in San Antonio, Texas, is one of the 

oldest and largest independent, nonprofit, applied research and development (R&D) 

organizations in the United States. Founded in 1947, SwRI provides contract research and 

development services to industrial and government clients in the United States and abroad. The 

Institute is governed by a board of directors, which is advised by approximately 100 trustees. 

SwRI offers multidisciplinary, problem-solving services in a variety of areas in engineering and 

the physical sciences. Historically, more than 4,000 projects are open at the SwRI at any one 

time. These projects are funded almost equally between the government and commercial sectors. 

SwRI’s total revenue for fiscal year 2014 was $549 million. In 2014, SwRI managed more than 

73 projects with expenditures of more than $6.7 million to its internally sponsored R&D 

program, which is designed to encourage new ideas and innovative technologies. SwRI’s 

headquarters occupies more than 2 million square feet of office and laboratory space on more 

than 1,200 acres in San Antonio. At the close of fiscal year 2014, the staff numbered 2,771, 

including 294 professionals who hold doctorate degrees and 508 with master’s degrees. 

Southwest Research Institute
® 

is a nonprofit 501(c)(3) entity. 
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The Geosciences and Engineering Division of SwRI is a center of excellence in earth sciences 

and engineering. Internationally recognized for innovative solutions to complex problems in the 

earth, material, and planetary sciences and allied engineering disciplines, the Geosciences and 

Engineering Division creates multidisciplinary teams to solve client problems within a 

framework of risk assessment, system studies, and regulatory analyses. The Division's extensive 

experience base and understanding of engineering and science fundamentals also assists clients 

by identifying emerging technical issues. The Geosciences and Engineering Division conducts its 

vigorous research and development program through two departments, the Center for Nuclear 

Waste Regulatory Analyses (CNWRA
®
) and the Department of Earth, Material, and Planetary 

Sciences. Internally funded research and development projects enable the Geosciences and 

Engineering Division to serve its clients better through continuous technological innovation. 

 

INTERA was founded in 1974 as a technology-based consulting firm specializing in the 

development and application of decision support tools for the environmental and petroleum 

industries. Since our inception, we have earned a reputation for developing best-in-class 

solutions to difficult problems facing industry and governmental institutions. INTERA is a Texas 

Corporation headquartered in Austin with additional U.S. offices in Albuquerque and Santa Fe, 

New Mexico; Denver, Colorado; Tampa, Gainesville, and Jacksonville, Florida; and Richland, 

Washington and international offices in Lyon, France and Baden, Switzerland. We have been 

involved in high-profile groundwater projects both domestically and internationally for over 40 

years. Many of INTERA’s senior staff are recognized in their respective fields and are retained 

to provide expert-witness testimony and litigation support in the areas of water resources 

management and groundwater and subsurface contamination. We currently have 125 

professionals specializing in geology, hydrogeology, hydrology, water resource and 

environmental engineering, geostatistics, remote sensing, and geographic information systems 

(GIS) technology. We are registered to perform geoscientific and engineering services in the 

State of Texas by the Texas Boards of Professional Geoscientists and Engineers. INTERA has 35 

groundwater and surface water professionals located in Texas including 6 registered Texas 

Professional Engineers and 13 registered Texas Professional Geoscientists. In addition, many of 

our geoscientists are nationally licensed as Certified Ground Water Professionals. 
 

Established in 1909, the Bureau of Economic Geology in the Jackson School of Geosciences 

functions as the Texas Geological Survey and is the oldest and second-largest organized research 

unit within the University of Texas at Austin. As part of the Jackson School, the Bureau has 

access to matching funds to support external research that can extend the research support. The 

Bureau conducts research focusing on the intersection of energy, the environment, and the 

economy. Strong linkages between the Bureau and industry may result in the Bureau becoming 

an archive for geophysical logs and water quality data from operators in the future. The 

fundamental focus on geology provides an essential framework for tackling many critical issues 

related to hydrogeology.  
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Section 3 – Company References 
 

Texas Water Development Board 

REQUEST FOR QUALIFICATIONS FOR SERVICES  

ASSOCIATED TO STUDY BRACKISH AQUIFERS IN TEXAS 

 

SECTION 3 – COMPANY REFERENCES 
 

REFERENCE #1 

Name of Organization: Edwards Aquifer Authority 

Business Address: 900 E. Quincy 

  

Business City: San Antonio 

Business State: Texas Zip: 78215-1415  

 

Contact Person Name: Mr. Roland Ruiz 

Contact Person Title: General Manager 

Phone Number: (210) 222-2204 Fax:(210)222-9869  

rruiz@edwardsaquifer.org 

Client Comments:  

Edwards Aquifer Authority has used the services of Southwest Research Institute’s 

Geosciences and Engineering Division for numerous highly technical research projects 

related to the geology, hydrology, and water chemistry of the Edwards Aquifer. Services 

have included development of regional groundwater models; geologic structure analyses 

and development of geologic framework models; sampling and analyses of water 

chemistry to evaluated groundwater sources and flow directions; and use of geophysical 

methods such as surface resistivity transects to identify subsurface features that affect 

groundwater flow. Their work products are generally of high technical excellence and are 

completed within project budgets and schedules.   
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REFERENCE #2 

Name of Organization: Barton Springs/Edwards Aquifer Conservation District 

Business Address: 1124 Regal Row 

  

Business City: Austin 

Business State: Texas Zip: 78748  

 

Contact Person Name: Mr. John Dupnik 

Contact Person Title: General Manager 

Phone Number: (512) 282-8441  Fax: (512) 282-7016  

bseacd@bseacd.org 

Client Comments:  

Over many years the Barton Springs/Edwards Aquifer Conservation District has worked 

with members of the team (Southwest Research Institute, UT Bureau of Geology, and 

INTERA) on a variety of projects.  Each organization has individuals that are highly 

regarded for their areas of expertise.  They have all contributed significantly to 

increasing our knowledge of groundwater resources in central Texas. Studies they have 

been involved with have helped the District understand the functioning of the Edwards 

Aquifer and potential interactions between the Trinity and Edwards Aquifers. The results 

of their studies, and our collaboration with them, have helped us to better manage the 

groundwater resources of the District. We highly recommend this team for selection for 

conducting the study of the brackish water resources of the Trinity Aquifer. 
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REFERENCE #3 

Name of Organization: Wintergarden Groundwater Conservation District 

Business Address: P. O. Box 1433 

  

Business City: Carrizo Springs 

Business State: Texas Zip:78834  

 

Contact Person Name: Mr. Ed Walker 

Contact Person Title: General Manager 

Phone Number: (830) 876-3801 Fax: (830) 876-3782  

wgcd.swtrea@sbcglobal.net 

Client Comments:  

Wintergarden GCD has retained Southwest Research Institute to perform a number of 

studies and investigations over the past nine years. The range of these services has been 

extensive including water resource assessment, water-chemistry analysis, hydraulic 

evaluation, recharge calculation, evaluation of the impacts from oil and gas development 

activities, and, most recently, a project to refine characterization of the quality and extent 

of the water resources of the District. In all cases, Southwest Research Institute 

completed the projects consistent with the scope (funding and objectives) in the specified 

time. The quality of the projects deliverables has been exceptional. Wintergarden GCD is 

completely satisfied with caliber of work provided by Southwest Research Institute and 

looks to continue this very rewarding work relationship. 
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REFERENCE #4 
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REFERENCE #5 
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Section 4 – Resumes of Individuals 
 

The  Team offers the most experienced group of hydrogeologists and water-resource engineers 

focused on evaluating water resources and other quantitative decision support tools to address 

water-resource planning and management issues in the State of Texas. To evaluate the fresh-, 

brackish-, and saline-groundwater resources of the Trinity Aquifer, we have assembled an 

outstanding team of management and technical personnel that bring the expertise and proven 

performance to ensure project success. Resumes for Team personnel are included in 

Attachment B. This section is excluded from the 25-page limit for Statement of Qualifications. 
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Section 5 – HUB Plans and Forms 
In accordance with the TWDB policy, SwRI has made a good faith effort to notify historically 

underutilized businesses (HUBs) regarding subcontracting opportunities under the scope of work 

of this project.  Attachment D contains the HUB subcontracting plan and associated forms which 

do not count towards the total page count of the request for qualifications.  Notifications to 

HUBs and trade groups and their responses are included in Attachment D. 
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Section 6 – Company Ownership Statement 
 

Southwest Research Institute
®
 is a 503(c)(3) nonprofit organization.  Accordingly there are no 

shareholders or individuals with ownership. INTERA Incorporated is an employee-owned 

geosciences and engineering consulting firm with headquarters in Austin, Texas. The Bureau of 

Economic Geology in the University of Texas Jackson School of Geosciences functions as the 

State Geological Survey of Texas. Accordingly there are no shareholders or individuals with 

ownership. In summary, there are no persons on the Team with at least 25 percent ownership of the 

business entity submitting the SOQ.  
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Section 7 - Scope of Work  
The SwRI Team’s technical approach for evaluating the fresh-, brackish-, and saline-

groundwater resources of the Trinity Aquifer will result in an effective and high-quality product 

for the TWDB that is completed within the agreed upon schedule and budget. This section 

describes technical issues related to evaluating the groundwater resources of the Trinity Aquifer 

including project task structure, the organizational and management approach we will use to 

complete the tasks, reports, and other documentation that we will deliver to the TWDB. 

 

The 84
th

 Legislature directed the TWDB to evaluate the feasibility and to facilitate planning 

studies, investigations, and surveys to further the development of brackish water supplies in the 

state. To fulfill part of the requirements of House Bill 30, the TWDB has requested Statements of 

Qualifications to: (1) delineate fresh, brackish, and saline groundwater both vertically and 

laterally in the aquifers of specified project areas; (2) use the groundwater salinity classification 

developed by the U.S. Geological Survey (Winslow and Kister, 1956) to categorize the 

delineated water; (3) quantify the volume of available fresh, brackish, and saline groundwater; 

and (4) delineate potential production areas that are separated by hydrogeologic barriers 

sufficient to prevent significant impacts to water availability or water quality in any part of the 

same or other freshwater aquifers. The Winslow and Kister (1956) classification identifies three 

relevant Total Dissolved Solids (TDS) zones: fresh (< 1000 mg/L); slightly saline (1,000–2,999 

mg/L); and moderately saline (3,000–9,999 mg/L). Together, the slightly saline and moderately 

saline zones are referred to as brackish. 

 

The Trinity Aquifer has been designated by the TWDB as one of six specific areas to be 

evaluated during this phase to evaluate the fresh-, brackish-, and saline-groundwater resources of 

Texas. The Trinity Aquifer is defined to include the Trinity (Hill Country) Aquifer and the 

Northern Trinity and Woodbine Aquifer. The Northern Trinity and Woodbine Aquifer is 

hereafter referred to as the Northern Trinity Aquifer. The Trinity Aquifer is the largest and most 

prolific aquifer in north-central Texas and serves as the primary source of water to a large area of 

Texas that is experiencing rapid growth in its economy and population. The freshwater resources 

of this region already are taxed. The Texas Legislature, GCDs, GMAs, and Regional Water 

Planning Groups (RWPGs) all recognize that meeting the future need for water resources will 

include development of brackish and saline water resources. It is imperative for brackish water to 

be characterized and quantified to allow for effective and efficient management of the water 

resource.  

 

The Trinity Aquifer extends from central to northcentral Texas (Figure 2). The stratigraphy of 

the Trinity Group is complicated (Figure 3), in part because of the large area that it covers. The 

downdip extent of the Trinity Aquifer is defined by the TWDB where the total dissolved solids 

concentration in the aquifer transitions to 10,000 mg/L (Figure 4 and Figure 5). Groundwater 

flow is generally from these outcrop areas to the east or southeast, in a down-dip direction 

(Figure 4 and Figure 5) (LBG-Guyton, 2003). Because the Trinity Aquifer is comprised of 

several individual smaller layered aquifers, the location of slightly to moderately saline water 

within the aquifer is quite variable. Water of poor quality may be found at one location above 

and/or beneath another layer of good water quality. In many cases, areas may contain wells that 

produce slightly and moderately saline water adjacent to wells that produce fresh water from 
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another zone in the Trinity Aquifer. This, along with greater distance from recharge zones, 

results in increasing  

 

Figure 2. Extent of the Trinity 

Aquifer illustrating Ground-

water Management Areas 8, 

9, and 10 

 

salinities in the down-dip 

direction. In general, 

because of the poorer 

water quality, lower 

production, and increasing 

well depths, almost no 

water wells are con-

structed in the Trinity 

Aquifer down-dip, brack-

ish water areas. As illus-

trated in Figure 4 and 

implied in Figure 5 and 7, 

there are few water quality 

samples available to indicate where water quality transitions from fresh-to-brackish-to-saline 

(LBG-Guyton, 2003). Water quality must be inferred from geophysical logs performed mostly 

on oil and gas wells. 

 

Figure 3. Stratigraphic 

correlation of the Trinity 

Aquifer (LBG-Guyton, 2003)  

 

The SwRI team will use 

different strategies to 

evaluate the brackish 

water resources of the 

Northern Trinity Aquifer 

and the Trinity (Hill 

Country) Aquifer. As 

illustrated in Figure 4, the 

Northern Trinity GAM 

boundary extends down-

dip to include moderately saline groundwater with total dissolved solids of 10,000 mg/L. 

Because of this coverage, SwRI will be able to use the Northern Trinity Aquifer GAM (Kelley et 

al., 2014) to determine the extent of slightly saline (1,000 to 2,999 mg/L total dissolved solids) 

and moderately saline (3,000 to 9,999 mg/L total dissolved solids) groundwater in this region. 

The Northern Trinity Aquifer GAM is quite recent (i.e., 2014), therefore, it is unlikely there 

would be significant additional information available to update the hydrostratigraphic framework 

model of the Northern Trinity Aquifer. Nonetheless, additional geophysical logs that are 

TWDB Contract No. 1600011950 
Exhibit A, 27 of 204



 

 

27 

 

Statement of Qualification 

available and relevant will be incorporated into the framework model as appropriate. The 

resulting ArcGIS database for the Northern Trinity Aquifer model will be available for mapping 

water quality zones and calculating aquifer volumes.) 

 

Figure 4. Preliminary geo-

physical log coverage of the 

Trinity Aquifer (TDS lines after 

LGB-Guyton, 2003) 

Conversely, as illustrated in 

Figure 4, the downdip 

boundary of the Trinity (Hill 

Country) Aquifer GAM only 

includes water with up to 

1,000 mg/L total dissolved 

solids (Jones et al., 2011). 

For this region, a hydro-

stratigraphic framework 

model that reflects water-

quality data will need to be 

constructed. The framework 

model will be reliant on 

interpretations of geo-

physical well logs. Similar to 

the Northern Trinity 

Aquifer, the resulting 

ArcGIS database for the 

Trinity (Hill Country) 

Aquifer framework model 

will be available for 

mapping water quality zones and calculating aquifer volumes. 

 

The Team will work closely with TWDB staff to help define and resolve the following three 

concepts included in House Bill 30: 

 

1. How do we define “significant impact” on fresh water resources when evaluating the 

impact of developing brackish water resources? 

2. How should we define “separated by hydrologic barriers sufficient to prevent significant 

impacts”? 

3. How should we define “significant source” of water supply for municipal, domestic, or 

agricultural processes? 

TWDB staff is charged with resolving these concepts. It is anticipated that the achievements by 

the Team to define the brackish groundwater resources of the Trinity Aquifer and interactions 

between the Team and the TWDB will facilitate resolution of these concepts. 
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Figure 5. Simplified vertical cross sections A-A’ and B-B’ of the Trinity Aquifer with generalized water 

quality ranges (LBG-Guyton, 2003)   

7.1 Technical Issues and Scope of Work 
The SwRI Team has developed a technically-sound approach to evaluate the fresh-, brackish-, 

and saline-groundwater resources of the Trinity Aquifer. The technical approach will result in a 

reliable and defensible resource characterization for supporting water resources planning in 

GMAs 8, 9, and 10 (Figure 2). Our approach incorporates the following guidelines and 

requirements as defined in the Request for Qualifications (RFQ) (Study Brackish Waters in 

Texas). 

 

1. Delineate fresh, brackish, and saline groundwater both vertically and horizontally in the 

aquifers of the project areas listed under The Projects. 

2. Use the groundwater salinity classification developed by the U.S. Geological Survey 

(Winslow and Kister, 1956) to categorize the water delineated. The classification is based 

on the concentration of total dissolved solids (milligrams per liter) in water and includes 

the following: fresh (0 to 1,000); slightly saline (1,000 to 3,000); moderately saline 

(3,000 to 10,000); and very saline (10,000 to 35,000). 

3. Quantify the volume of available fresh, brackish, and saline groundwater. 

4. Delineate potential production areas that are separated by hydrogeologic barriers 

sufficient to prevent significant impacts to water availability or water quality in any part 

of the same or other fresh water aquifers. These potential production areas cannot include 

a. an aquifer with an average total dissolved solids concentration of more than 1,000 

milligrams per liter and which is serving as a significant source of water supply 

for municipal, domestic, or agricultural purposes  

b. a part of a geologic stratum that is designated or used for wastewater injection 

through the use of injection or disposal wells permitted under Texas Water Code 

Chapter 27  

c. areas within the Harris-Galveston Subsidence and the Fort Bend Subsidence 

districts. 

5. Meet with TWDB staff to discuss contractor-recommendations of potential production 

areas and develop a prioritized list of these areas for item (7). 

6. Meet with stakeholders to 

a. explain TWDB’s approach in implementing House Bill 30  

b. solicit feedback on what constitutes “significant impact”  

c. receive general comments concerning implementation of the legislation; note that 

contractors will not be making recommendations to the Board to designate 
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brackish groundwater production zones; only the TWDB Executive Administrator 

will make these recommendations 

7. Determine the volume of brackish groundwater that the potential production areas are 

capable of producing over a 30-year and a 50-year period without causing significant 

impact to water quality and quantity, as described in item (4). 

 

We have divided the technical approach for the evaluation of the fresh-, brackish-, and saline-

groundwater resources of the Trinity Aquifer project into seven tasks, including Project 

Management (Task 1), Data Acquisition and Method Development (Task 2), Develop a 

Stratigraphic Framework Model of the Trinity Aquifer and Calculate Brackish Water Volumes 

(Task 3), Delineate Potential Production Areas (Task 4), Determine the Amount of Brackish 

Groundwater that can be Produced without Causing Impact on Lateral and Vertical Fresh Water 

(Task 5), Stakeholder Communication (Task 6), and Reporting (Task 7). A discussion of the key 

activities associated with each of these tasks is provided below. 

Task 1 — Project Management 
Evaluation of the brackish water resources for an aquifer that spans the geographical extent of 

the Trinity Aquifer requires the expertise of professionals in numerous facets of hydrogeology. 

Critical to the success of the evaluation is acceptance both by the TWDB and by the local 

stakeholders who will be the end-users of the assessment. Project management is a key aspect in 

meeting the technical and administrative requirements of the brackish groundwater evaluation. 

The SwRI Team’s Project Manager, Dr. Ron Green, will serve as the single point of contact for 

the TWDB and stakeholders. Dr. Green’s primary project management responsibility will be to 

provide prompt and comprehensive information to the TWDB and stakeholders regarding the 

project’s schedule, budget, and technical considerations. With over 30 years of water-resource 

evaluation experience and 20 years of leading projects to characterize the water resources of 

Texas that includes karstic Edwards, Trinity, and Edwards-Trinity carbonate aquifers, Dr. Green 

possesses the technical and management expertise necessary to successfully lead the SwRI 

Team’s efforts on this project. A graphical delineation of our project organization and 

management approach is provided in Figure 6. 

 

Given the geographical extent of the Trinity Aquifer, the SwRI Team will divide the study 

domain into two subdomains to facilitate data acquisition and assign Team personnel to those 

zones where they have the most appropriate expertise. The Team will divide the study domain 

into the Northern Trinity Aquifer subdomain and the Trinity (Hill Country) Aquifer subdomain. 

Team member Dr. Neil Deeds will lead the North Trinity Aquifer subdomain team effort. Team 

member Mr. Nate Toll will lead the Trinity (Hill Country) Aquifer subdomain team effort. The 

goal will be to create a unified workflow where possible, but allow variation in the technical 

approach where necessary to best accommodate the conditions in either the Northern Trinity or 

Trinity (Hill Country) portions of the Trinity Aquifer. 

Task 2 — Data Acquisition and Method Development 
The first step in the project will be to gather all available data, which will primarily consist of 

geophysical logs and water-quality sample records. These data will be initially analyzed in order 

to shape our proposed methodology and workflow for estimating total dissolved solids 

concentrations from geophysical logs. We will then meet and discuss this methodology with 

TWDB staff to reach agreement on a path forward. 
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With respect to data acquisition, the Team will perform a thorough search through publicly 

available databases to identify potentially valuable information for additional analysis of the 

stratigraphy, lithology, and water quality in GMAs 8, 9, and 10. Published or documented data 

will be used.  Key sources of data are water chemistry studies, well logs, geophysical logs, and 

hydrogeological studies. Data sources include the TWDB BRACS and Groundwater databases, 

the Railroad Commission of Texas (RRC) Q-log database, and the Bureau log library. Data 

sources also include U.S. Geological Survey topographic data (including digital elevation 

models), published geologic maps, published fault maps, stratigraphic measured sections, 

stratigraphic fence diagrams, cross sections, thicknesses, and well data.  

 
Figure 6. SwRI Team organizational structure diagram 

 

One of the fundamental sources of data for the northern portion of the study area is the update to 

the Northern Trinity and Woodbine Groundwater Availability Model (Kelley et al., 2014). This 

recent study contains log-based lithologic and stratigraphic analyses, evaluation of water quality 

and hydrochemical facies, and interpretation of all available hydraulic property data, and will be 

leveraged where possible to allow use of resources from this new work by the current project, 

and avoid duplicative efforts. Another fundamental source of information will be the 

“Hydrogeologic Atlas of the Hill Country Trinity Aquifer, Blanco, Hays and Travis Counties, 

central Texas” (Wierman et al., 2010). This study of the area around Hayes County also provides 

information on structure, water quality, and hydraulic properties of the Trinity Hill Country 

Aquifer (Jones et al., 2011). This recent study in Hayes County complements the groundwater 

availability model of the Trinity Hill Country (Mace et al., 2000), which was somewhat limited 

in downdip coverage. The following subsections detail the approach to data acquisition and 
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development of a methodology for delineating water quality zones, culminating in a meeting 

with TWDB staff to confirm a path forward. 

Subtask 2.1: Acquisition and Initial Analysis of Groundwater Samples 
The SwRI Team is well versed in working with and searching for publicly available well records. 

We will develop a geochemical database for use in the project that will include groundwater-

quality data from relevant Trinity Aquifer wells. Water-quality data with a reported charge 

balance error of ±5% or less will be preferred for use in the development of the database and 

subsequent analysis. The overall database will include data from the TWDB Groundwater 

database (5,761 wells for the region), the Texas Commission on Environmental Quality (TCEQ) 

Public Water System (PWS) database (621 wells), U.S. Geological Survey (USGS) produced 

water quality database (68 wells), and data from other relevant reports from the region (e.g. 

Ridgeway and Pritini, 1999; Mace et al., 2000; Jones et al., 2011). Figure 7 shows the density of 

available water-quality samples over the area of study. GCDs will be queried for water quality 

information they may have collected that is not readily available in the public domain.  

 

Figure 7. Location of wells 

sampled for water quality, 

including USGS Oil and Gas 

(O&G) produced water, 

TCEQ public water system 

(PWS) wells, and wells from 

the TWDB geochemical 

database.  

The primary purpose of 

the groundwater quality 

characterization effort is 

to map hydrochemical 

facies to delineate areas 

of relatively uniform 

chemical composition for 

application of the 

empirical approach of 

total dissolved solids 

mapping from well logs 

(Subtask 2.3 describes 

method development). 

Additional benefits include a more complete understanding of salinity sources and distributions 

that will be important for the potential development of brackish groundwater.  

 

Because of the importance of ionic composition of groundwater on the relationship between 

resistivity from electric logs and total dissolved solids (Estepp, 1998, 2010), the ionic makeup of 

the water will be examined using trilinear diagrams (e.g., Piper plots) to characterize the 

dominant composition of the water. This work will be based primarily on major ion chemistry. 

Hydrochemical facies will be mapped relative to aquifers, formations, and depth as appropriate 

for use in the project. These maps will be used to identify those zones of uniform hydrochemistry 

for application of the empirical approach to mapping total dissolved solids from geophysical well 
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logs (see Subtask 2.3). We will build on the previous work to understand the areal and vertical 

variations in water quality important for mapping salinity. Examples of the types of analyses we 

will use include areal maps of different ions and hydrochemical facies, and variations in ionic 

concentrations and hydrochemical facies with depth, Piper plots considering well depths for each 

aquifer, cross plots of ion ratios, and evaluation of ionic relationships to pH. The idea is not to 

reproduce the work of previous studies but to use the understanding from these studies to 

conduct analyses in strategic areas in the proposed study region in which analyses are lacking.  

Subtask 2.2 Acquisition and Initial Analysis of Geophysical Logs 
Geophysical log interpretation will be key to providing information relating to the upper and 

lower formation boundaries, estimates of total dissolved solid concentrations, and fault locations 

by hydrogeological framework model layer, as appropriate. The ability to acquire geophysical 

logs that both vertically and spatially cover the Trinity Aquifer will be a vital part of the effort. 

The SwRI Team, which includes professionals with decades of experience acquiring and 

analyzing geophysical logs, as well as two companies (IHS Global Well Log Database and 

DrillingInfo and Subsurface Library) that specialize in geophysical log acquisition, is uniquely 

positioned to perform this task. Note that the commercial log companies have joined the SwRI 

team under written agreement that any acquired logs used for the project will be released to the 

TWDB and therefore to the large public domain.  

Five primary sources will be used for geophysical log access: the BRACS database, the TCEQ 

PWS records, the existing dataset of geophysical logs for the Northern Trinity and Woodbine 

Groundwater Availability Model project, RRC Q-logs, and logs supplied via an IHS Global Well 

Log and the DrillingIndo and Subsurface Library as necessary to supplement these other sources. 

In addition, we will ask the GCDs in the area if they have additional geophysical logs that are not 

part of these other sources. An initial distribution of log locations is shown in Figure 4 and 

summarized by county in Table 1  
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Table 1. Summary of the Log Availability for the Trinity Aquifer. Figure 4 also shows the 

approximate location of the 1,000 mg/L, 3,000 mg/L, and 10,000 mg/L total dissolved solids 

transition areas for a portion of the Trinity Aquifer, based on LBG-Guyton  (2003), which used a 

variety of sources to approximate the locations. Note that the actual location of those total 

dissolved solids transition areas is specific to each formation that makes up the Trinity Aquifer 

(i.e., the location in the Paluxy Formation is not the same as the location in the Hosston Sand) so 

these are shown for the purposes of discussion only. 

Figure 4 shows the Northern Trinity and Woodbine Groundwater Availability Model boundary, 

which defines the area where stratigraphy and lithology were derived from geophysical logs by 

the Bureau as part of Kelley et al. (2014). The official Trinity Aquifer boundary in the north 

appears to be based approximately on the 3,000 mg/L total dissolved solids transition area. 

However, because the Northern Trinity and Woodbine Groundwater Availability Model 

boundary extends downdip all the way to the Mexia-Talco fault zone, it appears to include the 

approximate extent of the 10,000 mg/L total dissolved solids zone. Therefore, we anticipate that 

the Northern Trinity and Woodbine Groundwater Availability Model stratigraphy will be mostly 

sufficient for the purpose of the proposed work, and the focus for the Northern Trinity will be on 

delineation of brackish zones, rather than additional stratigraphic analysis. We will primarily use 

the BRACs log database to increase the density of geophysical logs in the downdip areas for the 

purposes of water quality analyses. We also will use the logs from the Northern Trinity and 

Woodbine Groundwater Availability Model project in this task. For those Northern Trinity and 

Woodbine Groundwater Availability Model logs that were not initially identified as publically 

available (but show promise for the purposes of the proposed project), IHS Global Well Log 

Database can assist in finding a public source for the same logs to ensure that the logs are 

suitable for public release. 

The Trinity (Hill Country) Aquifer GAM boundary appears to be approximately based on the 

1,000 mg/L total dissolved solids transition area, so the stratigraphy for the area from 1,000 

mg/L to 10,000 mg/L has not yet been developed. The starting point for extending the 

stratigraphy will be the “Hydrogeologic atlas of the Hill Country Trinity Aquifer, Blanco, Hays 

and Travis Counties, central Texas” (Wierman et al., 2010). Additional geophysical logs will be 

needed to help define stratigraphy in that area. From Figure 4 we can see that there is limited 

coverage, primarily PWS wells and some potential additional logs from other sources (based on 

a query of IHS database). Based on this initial evaluation, the control points for determining 

stratigraphy may be somewhat coarsely spaced. The Team will collaborate with the BSEACD 

staff to insure that local data, such as contained in the Hydrogeologic Atlas of the Hill Country 

Trinity Aquifer, Blanco, Hays and Travis Counties, Central Texas (Wierman et al., 2010), are 

incorporated into the analysis. 

Further downdip (if we assume the 10,000 mg/L total dissolved solids transition zone is 10-20 

miles downdip from the 3,000 mg/L zone), we can see that BRACs database logs are potentially 

available. Although the coverage appears dense, many of these logs will be too shallow to reach 

the Trinity Aquifer (oil and gas exploration was focused on shallower units). At the southwestern 

border of Bexar County, the top of the Lower Trinity is at approximately 4,000 feet depth 

(Bebout, 1977). An examination of the bottom logging intervals for the BRACs wells indicates 

that some portion of those logs will extend to that depth, but most logs will not extend into the 

lower Trinity (i.e. the Sligo/Hosston). It is uncertain whether the lower Trinity is likely to have 

any productivity in that region, but we will attempt to establish a stratigraphic framework and 
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estimate water quality at those >4,000 feet depths, if the geophysical logs are available. Data are 

expected to be more consistently available for the upper and middle portions of the Trinity. 

Trinity Aquifer geophysical log availability by county is summarized in Table 1.  

 

Understanding groundwater quality is important for interpreting geophysical logs and assessing 

the evolution of the groundwater chemistry to assess potential sources of salinity. Many factors 

may influence groundwater quality, including recharge rates (current and paleo-recharge rates), 

composition of recharge water, lithology and lithologic transitions, mineralogy, geochemical 

processes (mixing, cation exchange), residence time of groundwater, cross-formational flow, 

faulting, and the relationship between geopressured and hydropressured systems. 

Subtask 2.3. Develop Technical Approach for Estimating Total Dissolved Solids from 
Geophysical Logs 
Groundwater salinity will be interpreted from electric logs using approaches described by Estepp 

(1998, 2010), and summarized in Table 2. There are two basic approaches to interpret salinity 

from geophysical logs: (1) computational and (2) empirical. In computational approaches, the 

chemical compositions of fluids encountered in a well bore are calculated from log responses 

using equations based on both petrophysical principals and empirically derived relationships. In 

the empirical approach, data derived from groundwater chemical analyses are compared to 

resistivity values in the same zone, and regression statistics are calculated to estimate total 

dissolved solids from resistivity.  
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Table 1. Summary of the Log Availability for the Trinity Aquifer 

County Gamma Ray Resistivity Total County Gamma Ray Resistivity Total 

BANDERA 2 8 10 HILL 3 23 26 

BASTROP 2 6 8 HOOD 30 30 60 

BELL 3 24 27 HUNT - 1 1 

BEXAR 29 30 59 JACK - 2 2 

BLANCO 1 3 4 JOHNSON 1 1 2 

BOSQUE - 11 11 KENDALL 5 10 15 

BROWN 9 1 10 KERR 3 7 10 

BURNET 2 4 6 LAMAR - 25 25 

CALLAHAN 32 5 37 LAMPASAS 6 2 8 

COLLIN 7 43 50 LIMESTONE - 3 3 

COMAL 4 7 11 MCLENNAN 2 12 14 

COMANCHE 4 51 55 MEDINA 5 34 39 

COOKE 137 58 195 MILAM 3 6 9 

CORYELL 9 25 34 MILLS 4 11 15 

DALLAS 3 44 47 MONTAGUE 17 2 19 

DELTA - 2 2 NAVARRO 1 5 6 

DENTON 12 64 76 PARKER 39 36 75 

EASTLAND 58 8 66 RED RIVER 4 22 26 

ELLIS 10 46 56 SOMERVELL - 3 3 

ERATH 20 38 58 TARRANT 6 14 20 

FALLS 9 22 31 TAYLOR 7 - 7 

FANNIN 10 35 45 TRAVIS 22 25 47 

GILLESPIE - 2 2 UVALDE 1 2 3 

GRAYSON 8 40 48 WILLIAMSON 8 28 36 

HAMILTON 3 34 37 WISE 7 34 41 

HAYS 23 5 28 Grand Total 572 954 1,526 

 

(1) Computational approaches require solving a series of equations, where the variables 

determined in one equation are used to solve the next equation. Computational approaches are 

needed because no log type directly measures groundwater salinity. Automation of 

computational approaches can speed up the analytical process (Meyer et al., 2012, 2014). Critical 

inputs include porosity, cementation, water chemistry, and lithology. Most computational 

approaches also require development of a correlation between total dissolved solids and specific 

conductance, which varies with location and formation.  

(2) The empirical approach (mean Ro) involves correlating deep resistivity (long normal or deep 

induction) with chemical analyses of water samples that are derived from either water wells or 

oil and gas wells (Fogg and Blanchard, 1986; Collier, 1993; Estepp, 1998, 2010). A log-log 

graph of total dissolved solids versus resistivity is constructed and used to define resistivity 

ranges that correspond to categories of groundwater salinity: fresh, slightly saline, and 

moderately saline. Separate regressions must be developed for zones with different salinity 

within which formation properties and temperature are relatively constant. Hydrochemical facies 
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also affect the resistivity/ total dissolved solids relationship; therefore, the regions also must have 

relatively homogeneous hydrochemical compositions.  

 
Table 2. Approaches for interpreting groundwater salinity from geophysical logs (Estepp, 1998, 2010). Rmf, 

resistivity of mud filtrate. 

Approach  Type  Advantages  Disadvantages  

Rw from 

spontaneous 

potential  

Computational Min. value of TDS 

computed, best for high 

TDS (>3,000 mg/L)  

sensitive to zone thickness and clay 

content  

Alger-

Harrison  

Computational not porosity dependent, 

insensitive to clay 

content, best for high 

TDS (> 3,000 mg/L)  

sensitive to Rmf value (not always 

available)  

Estepp  Computational not dependent on Rmf, 

not sensitive to clay 

content, best for low 

TDS (< 3,000 mg/L)  

sensitive to porosity structure 

(cementation exponent)  

Rwa 

Minimum  

Computational works for large TDS 

range  

sensitive to porosity, porosity structure, 

and clay content  

Mean Ro  Empirical  works for large TDS 

range  

formation variables must be relatively 

constant, sensitive to zone thickness and 

clay content, need significant number of 

data points with both electric logs and 

water sample chemical analyses  

 

The empirical mean Ro and the computational Rwa minimum approaches for interpreting 

groundwater salinity in the Trinity Aquifer will be the primary methods employed. Other 

computational approaches will be used locally as a check and where interpretations are 

ambiguous. For example, the Rw from spontaneous potential approach is especially useful for 

distinguishing moderately saline from very saline groundwater in deep zones. The empirical 

mean Ro approach is best suited for regional studies in areas having abundant water-quality data 

and electric logs. The empirical mean Ro approach works best for relatively simple lithologies 

and minimal post-depositional diagenetic modification. Application of the empirical mean Ro 

approach does not require measurement or estimation of controlling variables because they are 

relatively uniform in the zones that will be analyzed within uniform hydrochemical facies. One 

weakness of the empirical mean Ro method is that water-well chemical analyses data are limited. 

This is particularly true when there is a lack of water-well sample data from higher total 

dissolved solids (> 3,000 mg/L) groundwater.  

 

The computational Rwa minimum approach will be used in areas with limited groundwater 

chemical analyses. The Rwa minimum approach also will be used as an independent verification 

of the mean Ro approach and to determine if the Rwa minimum offers any advantages to the mean 

Ro approach. Key parameters for the Rwa minimum approach are porosity and the cementation 

exponent, which is an empirical parameter related to compaction, cementation, and grain size. 

Published sources mainly provide regional, formation-specific porosity versus depth 

relationships, whereas porosity logs provide porosities for specific sands at specific locations.  
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Temperature is also an important parameter, particularly at depth with increasing temperatures. 

Maps of porosity and temperature will assist with selection of temperature, cementation, and 

porosity needed for the Rwa minimum method. The Rwa minimum approach also requires a 

correlation between total dissolved solids and specific conductance, which will be regionally 

developed using groundwater sample analyses. Prior to finalizing estimates of water quality from 

geophysical logs, the method for estimating water quality (as total dissolved solids 

concentrations) from the geophysical logs will be discussed with the TWDB. As a result of years 

working with TWDB on a variety of projects, the SwRI Team is very knowledgeable regarding 

the approaches used by the TWDB BRACS group, which are largely based on the methods 

discussed in Estepp (1998, 2010). Lithologic picks and groundwater salinity determined during 

Task 2 will be entered into a database for use during Task 3, development of a stratigraphic 

framework model of the Trinity Aquifer. 

Subtask 2.4. Use Geophysical Log Interpretation to Analyze Stratigraphy and Map 
Fresh, Brackish, and Saline Groundwater 
Geophysical logs will be used to map and quantify fresh-, brackish-, and saline-groundwater 

resources in the Trinity Aquifer. This study includes three relevant total dissolved solids zones: 

fresh (< 1000 mg/L); slightly saline (1,000–2,999 mg/L); and moderately saline (3,000–9,999 

mg/L), with descriptions following Winslow and Kister (1956). The term brackish water will be 

applied to slightly-to-moderately saline waters (1,000–9,999 mg/L of total dissolved solids) 

following LBG-Guyton (2003). Previous studies indicate that total dissolved solids generally 

increase down dip and with depth and are generally higher in the south and east relative to the 

north and west. It is important to note that the methodology to discern water quality in the central 

and northern Trinity Aquifer, where sand units are pervasive, will differ from the methodology 

used in the Trinity (Hill Country) Aquifer where carbonates are the dominant lithology. The 

Team will rely on SwRI members with expertise in interpreting water quality in carbonates, and 

INTERA and Bureau members with expertise in interpreting water quality in sand formations.  

 

Groundwater sample chemical analyses provide only point-source data, whereas electric logs 

provide continuous vertical lithology/salinity profiles, which allow visualization of salinity 

stratification and allow construction of net sand/salinity maps. Electric logs also provide salinity 

data where chemical analyses are limited, such as in higher salinity areas. Primary controls on 

electric log response are the resistivity of the formation water and its composition, resistivity of 

formation minerals, cementation, pore-fluid composition, lithology, permeability, porosity, and 

temperature. Within limited areas where formation properties and temperature are relatively 

constant, electric log resistivity in permeable, clay-free sand layers is controlled by the 

concentration and composition of total dissolved solids in groundwater.  

 

The number of logs that will be available for analysis is not known. It is possible that some zones 

of interest will not have sufficient coverage to provide the basis on which to characterize water 

quality and transitions from fresh-to-brackish-to saline water. In these occurrences, it may be 

necessary to interpolate using what information is available. Logs that fully penetrate the fresh 

and brackish water intervals will take priority, but partially penetrating logs will be used where 

fully penetrating logs are not available. Spontaneous potential and one or two resistivity curves 

will be digitized for a subset of logs, the number depending on spatial coverage and log quality. 

These digitized well logs will allow TWDB BRACS staff to independently check the 

methodology used and provide feedback on the interpretations made during this project. The 
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methodology used to map resistivity from the logs will therefore be transparent and will provide 

a valuable resource for future studies.  

 

Two main types of geophysical logs will be used in this study: electric logs and porosity logs. 

Electric logs include several different curves that graphically display variations in electrical 

properties with depth. Both induced currents and natural currents are measured. The spontaneous 

potential curve records the relative difference in natural electrical potential between the borehole 

fluid and the formation. Resistivity curves record resistance of the formation to an induced 

current. Electric logs commonly include two or more resistivity curves, which have varying radii 

of investigation into the formation. The deep sensing resistivity curve is preferred for 

groundwater salinity interpretation because it is least affected by the borehole environment and 

most closely approximates true formation resistivity. Porosity log response is related to the 

formation porosity, which is defined as volume of fluid saturated pore space in the rock. Porosity 

logs include sonic (acoustic), neutron, and density logs. Although porosity logs are not as readily 

available as electric logs, a sufficient number of porosity logs will be obtained to interpret and 

document porosities in each salinity region and in each aquifer layer. Porosity log data will be 

used for calculating groundwater salinity and volumes.  

 

The quality of the well logs will be evaluated. Although geophysical logging technology has 

improved, electric logs from the 1950’s to the present are satisfactory for salinity interpretation, 

and porosity logs from the 1970’s to the present yield acceptable porosity estimations. Only logs 

from wells completed within these time periods will be used. Logs with clearly visible 

spontaneous potential and resistivity curves will be selected. Outliers will be determined by 

comparison with neighboring logs. Empirical and computational approaches will be compared 

when geophysical well logs and groundwater quality data are available for the same wells. The 

two approaches will be compared using a subset of digitized log records. This comparison will 

be provided to TWDB BRACS staff to independently check the methodology used and to solicit 

suggestions for optimizing the methodology. Sensitivity analyses will be conducted to evaluate 

how depth variations in porosity, chemistry, and temperature impact log responses to salinity. 

The final maps of groundwater quality will be based on integration of output from the empirical 

and computational approaches.  

Task 3 — Develop a Stratigraphic Framework Model of the Trinity Aquifer and 
Calculate Brackish Water Volumes 

Subtask 3.1 – Extend Stratigraphy for the Hill Country Trinity 
The existing Trinity Aquifer GAMs databases will be used as the basis for the hydrostratigraphic 

framework model needed for this project (R.W. Harden and Associates, 2004; Jones et al., 2011; 

Kelley et al., 2014). It is anticipated that additional geological and water chemistry information 

will be required to extend the GAM model for the Trinity (Hill Country) Aquifer to include the 

zones where water-quality data exceed 1,000 total dissolved solids.  Formation picks compiled 

during Task 2 will be used to develop the hydrostratigraphic framework model for these zones of 

the Trinity Aquifer. The following discussion describes the process that will be followed to 

extend the existing hydrostratigraphic framework models to include zones with higher salinity.  

 

Three primary software programs will be used for developing the hydrostratigraphic framework 

model:  (i) Microsoft Excel 2010, (ii) ESRI ArcGIS, and (iii) Schlumberger PETREL.  These 
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programs will be used to organize tabulated data, assemble and analyze geographically 

distributed data and interpretations, and for three-dimensional hydrostratigraphic framework 

modeling, respectively. Microsoft Excel 2010 will be used to compile well data including 

locations, wellhead elevation, stratigraphic picks, and thickness information. Two primary 

products from this compilation and related analysis will be a spreadsheet of formation 

thicknesses across the model domain and a quality-controlled database of well picks. Published 

geologic maps will be used to extract elevations for mapped geologic contacts that define 

hydrologic boundaries to provide control on boundaries in areas of limited or no well data.  

Geologic maps used in this fashion include maps published by the Bureau of Economic Geology 

(Bureau of Economic Geology, 1979, 1981a, 1981b, 1983) and the U.S. Geological Survey. 

Because there are differences between the U.S. Geological Survey, the Bureau, and the GAM 

interpretations, the SwRI Team will use information from both agencies plus the GAM database 

to generate a hydrostratigraphic framework model where necessary. Stratigraphic data will be 

collected from a wide range of sources to construct a formation thickness database and will be 

derived from measured sections described in the literature. Surface elevation data for the wells 

will be downloaded from the U.S. Geological Survey National Map Viewer.   

 

ESRI ArcGIS will be used to assemble topography, geologic maps, structural data, and other 

geographically distributed data.  These data will be used as the basis for defining the model 

domain and constructing the hydrostratigraphic framework model.  Digital data used to create the 

model will be georeferenced. Well picks will be evaluated using published maps and point 

shapefiles. PETREL is a Windows PC software package that is used primarily by the oil and gas 

industry and will be used to construct the hydrostratigraphic framework model. This software 

package allows surface and subsurface data to be assimilated from multiple sources and perform 

stratigraphic and structural geologic interpretation. This integrated software package was 

selected for this application because of its flexibility in data handling, interpretation, and model 

development and manipulation, which eliminates the need for multiple highly specialized tools, 

which would otherwise be required. PETREL has a wide range of export options that facilitate 

inputting model results into other software packages.  

Subtask 3.2 Determine Volumes of Fresh, Brackish, and Saline Groundwater 
The hydrostratigraphic framework model will provide the basis for calculating the volumes of 

fresh, brackish, and saline groundwater in the Trinity Aquifer using PETREL and ArcGIS. 

Stratigraphic surfaces and water-quality boundaries will be organized in a geodatabase for 

delivery and for easy replication of the volume calculation by TWDB staff. Scenario testing and 

sensitivity analysis will be performed to constrain the uncertainty in volume calculations and 

production zone delineation. Interpretation of groundwater salinity will be closely integrated 

with and guided by the geologic framework. Layer definitions from the Trinity GAM reports 

(R.W. Harden and Associates, 2004; Jones et al., 2011; Kelley et al., 2014) will be correlated 

with layers determined with electric logs. Large-scale discrepancies between tops and bottoms of 

units from analyses of the geophysical logs and GAM data will be annotated for future revision 

of the Trinity GAMs. Depositional frameworks will be based mainly on previous studies.  

 

Faults affect the geographic distribution of groundwater salinity in the study area. Because faults 

are difficult to map accurately using geophysical logs alone, published fault locations will be 

used (Rose, 1972; Grimshaw and Woodruff, 1986; Laubach, 1997). The effects of faults on 

groundwater salinity are detectable using hydrochemical data and geophysical logs. Abrupt 
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changes in salinity and hydrochemical composition are common near faults. Areas where faults 

affect groundwater salinity will be documented. A detailed evaluation of geophysical well log 

data and groundwater quality data in the vicinity of these faults will be conducted.  

 

In general, the approach for calculating the volumes will be based on developing total dissolved 

solids “boundaries” for each of the three ranges, and combining those boundaries with the 

hydrostratigraphic framework and estimates of drainable porosity to calculate the volume. We 

can use Figure 4 to provide an example of this approach. If we were calculating the volume of 

slightly saline (1,000 – 2,999 mg/L total dissolved solids) water in the Hosston Aquifer in 

Williamson County, then we would use the structural top and bottom from the Northern Trinity 

and Woodbine Groundwater Availability Model to bound the volume vertically. We would use 

our definition of the 1,000 mg/L and 2,999 mg/L total dissolved solids transition lines to bound 

the volume laterally. So we could simply subtract the two structural surfaces, clip the result by 

the total dissolved solids contour lines, and then multiply by the estimated storage (again from 

the Northern Trinity and Woodbine Groundwater Availability Model) to calculate a volume. 

This process can be automated in ArcGIS for easy reproducibility. The scripts for the automation 

will be delivered to the TWDB.  

Task 4 — Delineate Potential Production Areas 
Potential production areas within the mapped brackish groundwater zones will be identified 

using information generated by Tasks 2 and 3. Key factors incorporated into the analysis include: 

 

1. locations of the transition areas between fresh and brackish groundwater 

2. existence of “exclusion zones” where brackish water is already a significant resource for 

users, or oil and gas disposal wells are present 

3. areas of potential isolation (the location of identified hydrogeologic barriers to flow) 

4. potential productivity of the zones 

 

Data illustrating the transition from fresh to brackish water determined during Task 2 and 

captured in an ArcGIS database will be used to map the fresh, brackish, and saline zones of 

groundwater in the Trinity Aquifer. The TWDB database will be examined to identify and map 

exclusion zones where brackish water already is a significant source for users. The Texas 

Railroad Commission database and Public GIS Viewer will be used to identify and map 

exclusion zones where oil and gas disposal and salt water injection wells are located. Once 

identified, these exclusions zones will be incorporated into the Project ArcGIS database. 

 

The Northern Trinity Aquifer GAM database will be examined to identify hydrogeologic barriers 

to flow in the Northern Trinity Aquifer. The Trinity (Hill Country) Aquifer GAM database will 

be explored to identify hydrogeologic barriers to flow in the Trinity (Hill Country) Aquifer, at 

least up to the transition from fresh to brackish groundwater. The hydrostratigraphic framework 

model of the brackish groundwater zone of the Trinity (Hill Country) Aquifer will be used to 

identify hydrogeologic barriers to flow in the brackish groundwater zone of the Trinity (Hill 

Country) Aquifer. Criteria used to identify which portions of the brackish Trinity Aquifer are 

potential production areas will be determined after consultations with TWDB staff. Potential 

production areas within the study area will then be determined using these criteria. Once 

determined, the draft potential production areas will be presented to TWDB staff for review. 
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Task 5 — Determine the Amount of Brackish Groundwater that can be Produced 
without Causing Impact on Lateral and Vertical Fresh Water 
The SwRI Team will perform an analysis of the anticipated impact that pumping the identified 

brackish groundwater production zones for 30 and 50 years would have on vertical or lateral 

water resources. Aquifer response will be performed using several possible analytical tools 

including: (i) GAMs, (ii) analytical solutions, and (iii) new numerical models using a simplified 

conceptual model with appropriate properties and geometries. The choice of tool will be made 

when the brackish groundwater zones have been delineated and the extent and appropriateness of 

the existing Northern Trinity and Woodbine Aquifer and Trinity (Hill County) Aquifer GAMs 

are evaluated. It is anticipated that some portions of the brackish groundwater zone lie outside 

the domains of the Trinity (Hill County) Aquifer GAM in which case either an analytical 

assessment or a numerical model will be required to evaluate the impact that pumping of the 

brackish groundwater zones would have on vertical and lateral freshwater resources.  

 

The current assessment is that the Northern Trinity Aquifer GAM will be adequate to perform an 

analysis of the anticipated impact that pumping the identified brackish groundwater production 

zones for 30 and 50 years would have on vertical or lateral water resources for the Northern 

Trinity Aquifer. If this assumption proves invalid, then an analytical solution or a numerical 

model using a simplified conceptual model with appropriate properties and geometries will be 

used to perform the analysis. Once a functional model of the brackish groundwater zones is 

developed, a sensitivity analysis will be performed to determine the merit of the 

calculations/modeling that was performed when determining the potential impact of pumping 

from brackish groundwater production zones of supplies for 30 and 50 years. During these 

analyses, it will be necessary to account for groundwater quality. This is not expected to be a 

comprehensive assessment. The emphasis will be on the freshwater resources that would be 

impacted by pumping from the brackish groundwater zones rather than the impact on the 

brackish groundwater zones. 

Task 6 — Stakeholder Communication 
Stakeholder communication and input are critical to the success of evaluation the fresh-, 

brackish-, and saline-groundwater resources of the Trinity Aquifer. The information accrued 

during the project will be used ultimately by the TWDB, RWPGs, GMAs, GCDs, state agencies, 

and planners, groundwater users, private citizens, and consultants to assess groundwater 

availability. As a result, the stakeholders must be included in the development process, and must 

be informed and confident in the capabilities of the model. Our experience in working with the 

TWDB, in addition to numerous RWPGs, GMAs, and GCDs, provides us with a clear 

understanding of the key requirements for successful stakeholder communication. The SwRI 

Team will participate in at least two stakeholder meetings. The initial meeting, that will serve to 

explain the project objectives and the tasks to achieve those objectives, will occur at the start of 

the project and is currently estimated to be February 2016. During this meeting, the SwRI Team 

will assist the TWDB in communicating the approach to implement House Bill 30.  SwRI will 

engage with stakeholders to gain any pertinent project information, data, and feedback on what 

constitutes significant impact. The second stakeholder meeting will occur at the completion of 

the Project and is currently scheduled to occur in September 2017. 
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Task 7 — Reporting 
Monthly progress reports will be submitted to the TWDB outlining progress of the project and 

include the original or adjusted schedule and detail how the Project is progressing relative to this 

yardstick. Project invoices will include detailed descriptions of the progress made by tasks. Each 

of the project tasks will be described in detail consistent with the budget description. Any issues 

will be reported to the TWDB Project Manager immediately as they appear. Close coordination 

with the TWDB will be maintained throughout the project and will be critical. All draft and final 

reports will be delivered in Microsoft Word and PDF formats. Draft deliverables will be 

submitted for review and comment by TWDB. These comments will be addressed in the final 

report and a copy of the comments will be incorporated into the final deliverables. Acceptance of 

the Final Report will indicate the successful completion of the project.  

7.2 Organization and Management 
Through completion of hydrogeological assessment contracts for a variety of commercial and 

governmental clients including TWDB, the SwRI Team offers a proven approach to successful 

project management. The SwRI Team is highly qualified and experienced with technical and 

management personnel who are committed to applying their expertise and efforts to this brackish 

water evaluation project. Our Project Manager, Dr. Ron Green, has over 30 years of evaluating 

the water resources of local- and regional-scale aquifers for a broad range of governmental 

clients whose mandates include the governance, assessment, and management of local and 

regional water resources in Texas and elsewhere. The proposed project organization is shown in 

Figure 6. Our organization and management approach is designed to effectively satisfy the 

following objectives: 

 

 Provide timely and effective administration of the contract 

 Be highly responsive to TWDB 

 Ensure efficient access to and optimal use of the Team personnel, as required by each 

specific technical task 

 Provide complete, on-schedule, on-budget, quality-assured performance of all tasks 

 Provide effective communication among team members and TWDB, Stakeholder 

Advisory Forum, and other stakeholders  

7.2.2 Project Schedule and Budget 
An itemized budget by percentage, broken down by the seven primary tasks for evaluating the 

fresh, brackish, and saline water resources of the Trinity Aquifer and by personnel is shown in  

Table 4. Hours for each team member by task and percent of effort for each task.    The table 

totals provide the percentage of the overall project represented by each task, hours to be 

expended on each task, and the percentage of cost for each task. It provides this same 

information for each member of the SwRI Team. As the table shows, we are proposing to 

complete the project for $399,969. The SwRI Team’s proposed project schedule for evaluating 

the fresh-, brackish-, and saline-groundwater resources of the Trinity Aquifer is shown in 

Table 4. As the schedule shows, the tasks will be completed over the course of 20 months from 

contract award. For purposes of developing our schedule and timeline, we are assuming a start 

date of January 1, 2016. In addition to these funds, in-kind contributions by BSEACD and EAA 

staff in support of this project are estimated at $20,000. In accordance with the information 

requested in TWDB’s RFQ, the schedule includes the projected expenditures for each task. In 
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our estimation, a 20-month period of performance is adequate to perform and complete the tasks 

as outlined in our Statement of Qualifications.   
Table 3. Schedule Summary for Developing the Evaluation of the Brackish Groundwater Resources of the 

Trinity Aquifer 

 
As mandated by House Bill 30, this project has a completion date of September 30, 2017 that is 

firm and non-negotiable. Given the acknowledged ambitious schedule and timeline of the 

project, it is imperative the team selected to execute this project be capable of achieving the 

objectives of a project of this scope within the designated timeline. The Team has a solid track 

record of completing challenging projects subject to defined funding levels and strict timelines.  

7.3 Project Monitoring Procedures 
The SwRI Team will monitor project progress using the same procedures that have enabled us to 

meet scheduled deliverables on other high-profile, water-resource evaluation projects. Monthly 

status reports, including the technical progress of the Trinity Aquifer evaluation in the preceding 

month, will be provided to TWDB. The monthly report will also summarize project progress 

relative to the schedule. Cost summaries, by task and subcontractor, will be provided to the 

TWDB with our monthly invoices. These cost summaries will show costs relative to budget. 

Monthly project reports will be used as a means of documenting issues, either technical or 

programmatic, which require consultation with the TWDB. Coordination with TWDB staff will 

be critical throughout the project. This Statement of Qualifications specifies technical review 

meetings with the TWDB at various phases of the project to review the work tasks performed to 

date and to present the approach for the next phase of work. Important project points where these 

meetings will be held include project initiation, after delivery of the preliminary water chemistry 

and geophysical log databases, after the designation of fresh, brackish, and saline zones within 

the Trinity Aquifer, and after providing TWDB with the final draft deliverables. In addition, we 

anticipate regular communications with the TWDB’s Project Manager and other TWDB staff 

TWDB Contract No. 1600011950 
Exhibit A, 44 of 204



 

 

44 

 

Statement of Qualification 

during the project. These additional meetings will be held either in person, through a webinar, or 

teleconference. SwRI will facilitate communication throughout the project.  
 

Table 4. Hours for each team member by task and percent of effort for each task.     

Team 

Member 

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 

Total 

Hours Project 

Management 

Brackish 

Zone 

Delineation 

Quantify 

Brackish 

Zones 

Delineate 

Production 

Zone Areas 

Determine 

Impact 

Stakeholder 

Communications 

% Hrs % Hrs % Hrs % Hrs % Hrs % Hrs Hrs 

SwRI                           

Green 1.7% 30 0.0%   0.0%   1.1% 20 0.8% 14 1.0% 18 82 

Bertetti 0.0%   9.3% 168 2.2% 40 0.0%   0.0%   0.0%   208 

Toll 0.3% 5 2.2% 40 0.6% 10 5.5% 100 5.3% 96 0.0%   251 

Morris 0.6% 10 0.0%   0.0%   0.0%   0.0%   0.0%   10 

McGinnis 0.3% 5 10.5% 190 7.2% 130 0.0%   0.0%   0.0%   325 

Walter 2.2% 40 0.0%   0.0%   0.0%   0.0%   0.0%   40 

INTERA                           

Deeds 1.7% 30 1.1% 20 3.3% 60 2.2% 40 7.8% 140 2.2% 40 330 

Lupton 0.0%   2.2% 40 16.6% 300 3.3% 60 2.2% 40 0.0%   440 

BEG                           

Hamlin 0.0%   3.3% 60 0.0%   0.0%   0.0%   0.0%   60 

Nance 0.0%   3.3% 60 0.0%   0.0%   0.0%   0.0%   60 

Total  

Hours 
120   578   540   220   290   58   1806 

% of Effort 7%   32%   30%   12%   16%   3%   100 

 

At SwRI, project management and control functions are carried out in accordance with a well-

established system. The Deltek Costpoint accounting software is used to support project 

management, accounting, reporting, and compliance. The software integrates time keeping, 

accounting, and accounts receivable. The Project Manager can monitor project hours and charges 

in real time because the system updates each evening with every hour added on a time sheet 

(time is entered on a daily basis). This system provides for detailed tracking of resources and 

schedules and allows early identification of problem areas so that any required corrective 

measures can be applied in a timely manner. A key component to our management and control 

plan is the development of a detailed task plan. As discussed in Section 7.1, we have divided the 

Trinity Aquifer evaluation work scope into seven primary tasks. These tasks are divided into 

subtasks that further break out the work scope. Our Project Manager will establish the budget for 

each task. The Project Manager will monitor the performance of each work element and will 

prepare periodic progress reports. These reports will provide various levels of information for 

each task, as well as for the entire project. This includes personnel hours and direct costs charged 

to date, current estimates to complete the project, and a comparison of the current estimated total 

with the previously established budget. 
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7.4 Feasibility of Approach 
In developing our approach to performing the brackish groundwater evaluation for the Trinity 

Aquifer, we considered three key criteria-all of which support the feasibility of the approach. As 

described below, these criteria are: scientific soundness, time efficiency, and cost effectiveness. 

 

 Scientific Soundness. First and foremost, our approach has to be scientifically-sound and 

technically-defensible. Using geophysical well logs to determine water quality in areas that 

lack sampled water quality, like the Trinity Aquifer, is a scientifically proven and technically 

defensible method used regularly in water-resource evaluations.  

 Time Efficiency. Our approach has to be time efficient and implementable within the 

required timeframe for the study (completed by August 31, 2017). One of the more time 

consuming activities associated with the study is locating geophysical logs that are suitable 

for use in evaluating the Trinity Aquifer (i.e., logs with data that includes the Trinity 

interval). This is particularly true when only using public log databases. We have established 

formal agreements with two private log libraries/providers that not only provide us with 

access to vast quantities of catalogued geophysical logs, but that will allow the Trinity 

portions of acquired logs to be made available for ultimate public dissemination. This will 

enable us to focus more of our time on log interpretation which is critical to producing a high 

quality study that is accomplished in accordance with the TWDB’s schedule requirements. 

 Cost-Effectiveness.  Our approach has to be cost-effective in terms of meeting the TWDB’s 

estimate for completing the Trinity Aquifer study ($400,000). Accordingly, our approach 

defines a level of activities consistent with meeting the TWDB’s cost expectations. Because 

the SwRI team has a solid record of delivering work products to the TWDB at the agreed-

upon cost provides added assurance that the budgetary constraints for this study will be met. 

7.5 Deliverables 
Thorough documentation of the Trinity Aquifer brackish groundwater evaluation is extremely 

important to ensure its effective use. All data deliverables and documentation for the Trinity 

Aquifer evaluation will be prepared in a manner consistent with the format and content defined 

by TWDB in Section 3 of the RFQ, Section 3.1 (Contract Deliverables). Interim deliverables 

include monthly status reports and a draft report detailing the technique(s) and approaches 

selected by the SwRI Team for geophysical well log interpretation of total dissolved solids 

concentration.  The interim draft report will provide the SwRI Team and the TWDB Board the 

opportunity to discuss the proposed techniques.  Final deliverables are as follows: 

 

 Updated data for the BRACs database 

 Copies of all well reports, water quality reports, or geophysical logs used in the study 

(which are not already in the TWDB databases) 

 Three-dimensional GIS datasets 

o Potential production areas 

o Estimated volumes of water organized by salinity classification 

 Geophysical well log interpretations information  

 Draft report 

 Final report 
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The draft and final reports will summarize the data collection and evaluation, model 

conceptualization and hydraulic analysis, volume calculation tools, sensitivity analysis, and 

potential production zone delineation. All source data will be delivered as part of the final 

brackish water production zone report (delivered in both Microsoft Word and PDF formats).  
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WRITTEN ASSURANCES 
 

SwRI assures that our proposed water research does not duplicate previously completed or 

ongoing research. If a contract for evaluating the fresh-, brackish-, and saline-groundwater 

resources of the Trinity Aquifer is awarded to the SwRI Team, we agree to discontinue existing 

contracts and not enter into new contracts with persons or entities other than the TWDB and 

RWPGs for groundwater supply and availability studies involving the Trinity Aquifer region 

while working on the TWDB project without a prior no conflict of interest determination and 

written authorization by TWDB.  
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ATTACHMENT A. Qualifications and Experience of Project Staff  
 

SwRI has assembled an outstanding team of management and technical personnel to evaluate the 

brackish groundwater resources of the Trinity Aquifer in Texas. Our team brings experience in 

all of the required areas including general hydrology and hydrogeology of Texas, the 

hydrogeology of the Trinity Aquifer, gathering existing water-chemistry data, geophysical log 

interpretation, development of a hydrostratigraphic framework model, and hydraulic analysis 

using analytical and numerical techniques, communicating with the public, and technology 

transfer. In addition to having the technical qualifications, our personnel have published the 

results of work similar in scope to this effort in leading groundwater journals and conference 

proceedings, and have presented this work at technical conferences. 

 

This section provides overviews of the SwRI Team companies, the qualifications and experience 

of our proposed personnel, a selected bibliography for our personnel including relevant and 

current publications and presentations, and our project team personnel’s project experience that 

is relevant to evaluating the brackish groundwater resources of the Trinity Aquifer in Texas. 

 

A.1 The SwRI Team 

SwRI has assembled a team that offers the TWDB unparalleled capabilities and qualifications to 

evaluate the brackish groundwater resources of the Trinity Aquifer. Each of our team members is 

highly motivated to contribute to this project, and each member is committed to the success of 

the TWDB’s program to evaluate the brackish water resources of the State of Texas. Our team 

integrates the proven experience and strengths of SwRI, INTERA, Bureau of Economic 

Geology, and two collaborating water authorities—the Edwards Aquifer Authority and the 

Barton Springs-Edwards Aquifer Conservation District. Brief introductions to SwRI, INTERA, 

and the Bureau. 

 

Southwest Research Institute 

SwRI, headquartered in San Antonio, Texas, is one of the oldest and largest independent, 

nonprofit, applied research and development (R&D) organizations in the United States. Founded 

in 1947, SwRI provides contract research and development services to industrial and government 

clients in the United States and abroad. The Institute is governed by a board of directors, which 

is advised by approximately 100 trustees. 

 

 

SwRI Campus in San Antonio 
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SwRI’s headquarters occupies more than 2 million square feet of office and laboratory space on 

a more than 1,200-acre site in San Antonio. The Institute has business offices in Washington; 

and technical offices and laboratories in Ann Arbor, Michigan.; Atlanta, Georgia; Beijing, China; 

Boulder, Colorado; Hill Air Force Base, Utah; Hanover and Rockville, Maryland; Layton, Utah; 

Minneapolis, Minnesota; Oklahoma City, Oklahoma; Warner Robins, Georgia; and Lorton, 

Virgina.  

 

Unique Capabilities and Characteristics. SwRI offers the following distinct advantages over 

other organizations bidding on this contract:  

 SwRI is a 501(c)(3) nonprofit organization. The Institute has no shareholders. Our 

nonprofit status provides for objectivity on projects where other companies might have a 

conflict of interest. Our net income is used for new facilities, advanced scientific 

equipment, and internally sponsored research. This reinvestment allows SwRI to remain 

at the leading edge of developing technologies and fulfills our charter to develop and 

further the advancement of new technologies. As a nonprofit organization, SwRI 

maintains a moderate fee structure which we use to improve our inherent capabilities, 

which results in greater value to clients. Nonprofit status also enables us to focus on 

providing clients the best solution possible instead of focusing on bottom-line factors 

such as profit margins, share price, and shareholder satisfaction. 

 SwRI is independent and impartial. We are not affiliated with any government agency, 

educational institution, or corporate entity, nor do we endorse products or services. SwRI 

provides completely independent, impartial and objective analysis, assessments, 

recommendations and advice to clients. 

 SwRI has a unique patent rights policy. As part of a long-held tradition, full patent and 

data rights arising from externally sponsored research are often assigned to the client 

without restriction. 

 SwRI is nationally recognized as a technology leader. The Institute holds more than 980 

patents awarded to its staff members. The Institute has earned 30 R&D 100 Awards from 

R&D Magazine. In 2004, Popular Science magazine names two of our staff to the top 10 

most brilliant young scientists in America today. SwRI has been inducted into the U.S. 

Space Foundation's Space Technology Hall of Fame and has received two DOD James S. 

Cogswell Outstanding Industrial Security Achievement Awards. In 2003, we received 

NASA's Software of the Year Award. Since our founding in 1947 we have been awarded 

818 patents. 

 SwRI is certified to the Software Engineering Institute (SEI) Capability Maturity Model 

(CMM) Level 3 and we are moving to CMMI Level 4. In addition, several of SwRI's 

technical and support divisions have achieved certification or accreditation to Quality 

Management Systems including ISO 9001, 14001, 17025 and 13485. The Ford Motor 

Company has designated SwRI as a Tier 1 supplier and has awarded the Institute its Q1-

2000 award.  

 

At the close of fiscal year 2014, the staff numbered 2,771, including 294 professionals who hold 

doctorate degrees and 508 with master’s degrees. In 2010, staff members published 406 papers in 

the technical literature; made 382 presentations at technical conferences, seminars and symposia 

around the world; submitted 79 invention disclosures; filed 46 patent applications; and received 
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47 U.S. patent awards. The Institute supports professional development of its staff through onsite 

technical and training courses and tuition reimbursement. 

 

The Institute has 10 technical divisions cooperating in multidisciplinary approaches to problem-

solving. A partial listing of research areas includes: advanced electronics; aircraft structural 

integrity; antennas, radio wave propagation, and electromagnetic modeling; automation, robotics, 

and intelligent systems; automotive engineering; avionics and support systems; ballistics and 

explosion hazards; bioengineering, biomechanics, and biomaterials; chemistry and chemical 

engineering; communications systems and signal processing; corrosion and electrochemistry; 

cyber security and information assurance; Earth and planetary sciences; engineering mechanics; 

environmental and health sciences; fire technology; fluid systems and fluid machinery; fracture 

mechanics; fuels and lubricants; geochemistry and radiochemistry; geological and mining 

engineering; geophysical and geological investigations; hydrology and geohydrology; 

information and electronic warfare; intelligent transportation systems and vehicles; internal 

combustion engine emissions research; manufacturing technology; marine technology; materials 

sciences; medical information systems; modeling and simulation; nondestructive evaluation; oil 

and gas exploration and development; optics and sensor technology; penetration and armor 

mechanics; pipeline technology; probabilistic mechanics and uncertainty quantification; risk and 

hazard assessment; signal exploitation and geolocation; software engineering; space science; 

space instrumentation and spacecraft systems; structural engineering; surface modification and 

coatings; surveillance technology, training systems and simulators; unmanned aerial vehicles and 

systems; vehicle, engine and powertrain design, research and development. 

 

Geosciences and Engineering Division (GED) is a division of SwRI with expertise in a broad 

range of earth sciences and related disciplines.  With a core staff of approximately 27 earth 

scientists and engineers and state-of-the-art computer modeling facilities, GED has extensive 

experience and capabilities in hydrogeological investigation, water-resource assessment, 

geophysical evaluation, geologic characterization, and geochemical analysis.  GED staff is well 

equipped to employ these skills for a variety of problem solving and water-resource management 

needs.  With regard to this proposed project, GED has conducted a number of projects related to 

water-resource evaluation and management for groundwater conservation districts and water 

authorities throughout Texas. 

 

Texas aquifers included in these studies are the Edwards, Edwards-Trinity, Trinity, Buda, Austin 

Chalk, Leona Formation, and the Carrizo-Wilcox aquifers.  Significant effort has been spent 

evaluating the water resources of the aquifers and to understanding the hydraulic relationships 

among these different aquifers.  The importance of relationships among aquifers is quickly being 

recognized by the various water authorities because the discharge from one aquifer system is 

likely the source of recharge for another.  Therefore, actions taken by water authorities to 

manage their water resources must be made with the appreciation of how their actions affect 

downstream users. 

 

Hydraulic relationships among these aquifers include both surface water and groundwater 

interactions.  These relationships can be complex and variable over time.  The project team has 

used multidisciplinary approaches to evaluate these relationships both within singular aquifers 

and with regard to multiple aquifers (Green et al., 2006, 2008a,b, 2009a,b,c).  The integrated use 
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of structural geologic assessments, geophysical imaging of the subsurface, geochemical analysis 

of different surface waters and groundwaters, and hydrogeologic and hydraulic analyses has 

proven to be effective in discerning these complex relationships. 

 

GED staff has extensive experience in hydrologic investigations for a variety of hydrogeological 

settings, including fluvial/alluvial, fractured rock, and karstic aquifers.  GED provides a full 

range of technical expertise in the earth sciences, including hydrogeology, structural geology, 

geochemistry, geophysics, GIS support, and general geology.  GED performs work for local, 

national, and international clients in these technical areas.  A discussion of GED expertise 

relevant to hydrogeology and groundwater management follows. 

 

GED staff has used the full range of hydrogeological assessment tools to analyze groundwater 

availability in several aquifers in south-central Texas (Green et al., 1998; Green, 2006; Green 

et al., 2006, 2008a,b) including the Trinity and Edwards-Trinity aquifers (Green et al., 2010, 

2012, 2014; Sun et al., 2010, 2012).  Assessments of the Edwards, Edwards-Trinity, Trinity, 

Austin Chalk, Carrizo-Wilcox, and a number of minor aquifers have been performed using 

analysis of aquifer performance testing, water chemistry, groundwater flow regime evaluation, 

structural controls on groundwater flow, surface water/groundwater interaction, water-budget 

assessment, and geophysical characterization of the subsurface.  Results from these analyses are 

now used by water authorities and groundwater conservation districts to effectively and 

responsibly manage the water resources under their jurisdictions. GED staff has found that 

integrated hydrogeological evaluations provide water resource assessments that are more 

comprehensive and more defensible than assessments performed using a limited range of 

analytical tools.  GED has developed and uses sophisticated analytical techniques and tools to 

allow thorough assessment of multiple data sets.  

 

INTERA Incorporated 

INTERA was founded in 1974 as a technology-based consulting firm specializing in the 

development and application of decision support tools for the environmental and petroleum 

industries. Since our inception, we have earned a reputation for developing best-in-class 

solutions to difficult problems facing industry and governmental institutions including: 

 Predicting future hydrologic-system states to support water resource management 

in the areas of groundwater availability, optimal water-use strategies and water-

demand forecasting through the application of statistics, numerical models, and 

remote sensing technology 

 Modeling surface-groundwater interaction including the development of integrated 

surface-groundwater modeling tools that couple MODFLOW and HSPF 

 Developing customized GIS software designed to manage, maintain, and analyze 

site-specific hydrologic and environmental data under an ArcGIS umbrella 

 Using remote sensing data such as NEXRAD and LANDSAT7 in hydrologic 

modeling and analysis 

 Acquiring and interpreting hydrologic data in difficult well-testing environments 

(deep and/or fractured aquifer systems) 

 Designing state-of-the-art methods and techniques to investigate, characterize, and 

remediate contaminated sites 
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 Optimizing groundwater remedial design systems through the use of contaminant 

fate and transport models in fractured and nonfractured aquifer systems 

 

INTERA is a Texas Corporation headquartered in Austin with additional U.S. offices in 

Albuquerque and Santa Fe, New Mexico; Denver, Colorado; Tampa, Gainesville, and 

Jacksonville, Florida; and Richland, Washington and international offices in Lyon, France and 

Baden, Switzerland. We have been involved in high-profile groundwater projects both 

domestically and internationally for over 40 years. Many of INTERA’s senior staff are 

recognized in their respective fields and are retained to provide expert-witness testimony and 

litigation support in the areas of water resources management and groundwater and subsurface 

contamination. We currently have 125 professionals specializing in geology, hydrogeology, 

hydrology, water resource and environmental engineering, geostatistics, remote sensing, and GIS 

technology. We are registered to perform geoscientific and engineering services in the State of 

Texas by the Texas Boards of Professional Geoscientists and Engineers (Geosciences 

Registration Number 50189 and Engineering Registration Number 4722). INTERA has 35 

groundwater and surface water professionals located in Texas including 6 registered Texas 

Professional Engineers and 13 registered Texas Professional Geoscientists. In addition, many of 

our geoscientists are nationally licensed as Certified Ground Water Professionals. 
 

INTERA’s legacy of high caliber groundwater and modeling expertise dates back to the 1970s 

when we developed the first fully three-dimensional groundwater flow and transport simulator, 

SWIP, for the USGS. This legacy continues through our involvement in some of the highest 

profile site-characterization and modeling projects in the country and the development of first-of-

a-kind numerical simulation and visualization tools (e.g., nSights, PaCalc, mView). 

 

INTERA specializes in developing cost-effective solutions to the most complex technical 

problems. Our solutions result from the right combination of theoretical expertise and practical 

hands-on experience. We offer an international reputation as a leader in the development and 

application of quantitative modeling techniques for groundwater flow and contaminant transport 

problems. Over the last 39 years, INTERA has developed public domain groundwater flow and 

transport modeling programs such as SWIFT and SWIFT-II. These models were the first capable 

of treating variable fluid density, dual porosity (i.e., fractured), multi-chain radioactive transport 

in three-dimensional cartesian or two-dimensional radial coordinates. We developed the first 

fully three-dimensional direct (i.e., adjoint) sensitivity analysis software, GRASP, and have 

applied this tool to regional groundwater modeling projects across the U.S. to assist in model 

calibration through sensitivity analysis and to identify data needs. 

 

For the past 16 years, INTERA has focused our tradition of quantitative problem solving and 

code development on water resource issues. For Tampa Bay Water, we developed an improved 

integrated surface water groundwater model that couples MODFLOW and HSPF under a 

Windowsenvironment. We have also evaluated and developed artificial neural networks 

(ANNs) as tools for forecasting short-term, water-level fluctuations (multiple days and weeks) in 

the surficial and Floridian aquifers monitor wells in southwest Florida. We have used a 

combination of geostatistics and unit response functions with Multi-Attribute Utility Theory 

(MAUT) to develop optimal monitoring wells for hydrologic and environmental impacts. 

INTERA used MODFLOW-2000 with the HUF2 Package along with Parallel-PEST to calibrate 

TWDB Contract No. 1600011950 
Exhibit A, 54 of 204



 

 

54 

 

Statement of Qualification 

a hydrostratigraphic unit (HSU) based GAM in the Española Basin and the Santa Fe Embayment 

in New Mexico. 

 

In the area of groundwater availability modeling, INTERA has developed, or is developing, 

under funding and the direction of the TWDB, 13 GAMs. These include the southern and 

northern Carrizo-Wilcox Aquifer GAMs (2 models); the Queen City Aquifer and Sparta Aquifer 

GAMs (3 models); the Yegua-Jackson Aquifer GAM; the Dockum Aquifer GAM; the Rustler 

Aquifer GAM; the Seymour Aquifer GAM which also includes the Blaine Aquifer in a first 

order treatment; a refined Seymour Aquifer GAM for a specific portion of the aquifer; the High 

Plains Aquifer System GAM (currently in progress); and the Brazos River Alluvium GAM (also 

in progress). We also supported the development of the Nacatoch Aquifer GAM. We also have 

experience in updating and revising existing GAMs including the models of the Northern Trinity 

and Woodbine, Northern Ogallala, and Edwards-Trinity aquifers. All of this experience and the 

valuable lessons we have learned in completing these projects, is directly relevant and 

transferable to evaluating the brackish groundwater resources of the Trinity Aquifer.  

 

The Bureau of Economic Geology  
Established in 1909, the Bureau of Economic Geology in the Jackson School of Geosciences 

functions as the Texas Geological Survey and is the oldest and second-largest organized research 

unit within the University of Texas at Austin. As part of the Jackson School, the Bureau has 

access to matching funds to support external research that can extend the research support. The 

Bureau conducts research focusing on the intersection of energy, the environment, and the 

economy. Strong linkages between the Bureau and industry may result in the Bureau becoming 

an archive for geophysical logs and water quality data from operators in the future. The 

fundamental focus on geology provides an essential framework for tackling many critical issues 

related to hydrogeology, including the following:  

 

 Detailed water demand projections for energy production based on energy production 

forecasts for major plays in the state  

 Petrophysical log interpretation for mapping lithology and groundwater salinity  

 Field studies and monitoring programs to assess groundwater quality, including 

development of a stratified aquifer sampler for water quality sampling  

 Assessing groundwater salinity sources throughout the state using a combination of 

chemical and isotopic sampling and modeling approaches  

 Vadose zone hydrologic studies, linking activities at the land surface and groundwater 

recharge and quality  

 Applying statistical and GIS tools to characterize groundwater resources, including 

quantity and quality  

 Using remote sensing data such as GRACE satellites to monitor variations in water 

storage  

 

Research conducted by Bureau scientists has involved detailed characterization of the geology, 

including field mapping of geologic formations and structure, and analysis of borehole geology 

and geophysical data to map the geologic heterogeneity of different aquifer units. Detailed 

geologic mapping using a variety of tools forms the cornerstone of the Bureau’s research 

program. The Bureau has led the State Geologic Survey Mapping (STATEMAP) program for 
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Texas for over a decade, providing an opportunity for updating mapping of critical regions in the 

state. The Geophysical Log Facility (GLF) is a repository for the geophysical data received from 

various sources, including the Railroad Commission of Texas (RRC). Unique aspects of this 

work include the integration of geologic characterization and hydrogeologic studies, assessing 

water resources. Water resources include water quantity and water quality. Studies include 

physical, chemical, and isotopic analyses and numerical modeling. While our research covers the 

entire hydrologic cycle from land use and drought impacts on water resources through recharge 

to discharge through pumpage, one of our key strengths is in the deeper subsurface from 

geophysical logs from oil and gas drilling to assess the geology and hydrology of these deeper 

systems. Projects at the Bureau are funded by a variety of sponsors, including state (TWDB and 

TCEQ) and federal (EPA, DOE) agencies and private industry.  

 

The Bureau has played a key role in characterizing groundwater resources in the state, including 

geologic mapping to support the groundwater availability modeling program, vadose zone 

studies to link land use and irrigation through recharge to groundwater resources, evaluation of 

geogenic and anthropogenic contamination (e.g. arsenic and nitrate contamination), 

characterization of geology and hydrogeology for proposed low-level and high-level radioactive 

waste sites, and remote mapping of groundwater quantity and quality using airborne 

electromagnetic induction. Subsurface mapping using geophysical logs has provided a major 

contribution for many of the GAMs, more recently the Northern Trinity and High Plains GAMs. 

These data are also critical for understanding the water quality in these aquifers. Understanding 

relationships between geopressured and hydropressured systems has been critical determining 

the appropriate downgradient boundary conditions for the Carrizo-Wilcox Aquifer during GAM 

development. Geologic structure information developed at the Bureau is also essential for 

reliable mapping of major aquifers, assessing compartmentalization of aquifers, and potential 

brine migration.  

 

Talented people are the Bureau of Economic Geology's formula for success. Our staff of over 

250 includes scientists, engineers, economists, and graduate students, often working in 

integrated, multi-disciplinary research teams. 

 

A.2 Project Staff 

To evaluate the brackish groundwater resources of the Trinity Aquifer, our team brings the 

experience of personnel that have led or contributed to previous water-resource evaluation 

projects for the TWDB and other water agencies. As the SwRI Team’s project organizational 

structure (included in Task 1 - Project Management) shows, our Project Panager will be 

supported by two Technical Managers that will oversee data gathering and analyses and 

documentation and technology transfer. 

 

Both our Project Manager and Technical Managers have ready access to a group of Technical 

Leads and Specialists in the areas of aquifer properties, gathering and interpretation of historical 

pumping and water levels, geophysical log analysis, fault evaluation and conceptualization, 

aquifer test interpretation, model calibration and sensitivity analyses, model conversion and 

testing, data management, reporting, and stakeholder interaction.  
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Ron Green, PhD, 

PG 

Project Manager-Technical 

Expert - Hydrogeology 

PhD/Hydrology 
           

Paul Bertetti, PG 

Senior Technical Expert-Log 

Analysis; Technical Specialist 

– Chemistry 

MS/Hydrology 

           

Nate Toll 
Task Manager - Technical 

Expert-Model Calibration 

MS/Hydrology 
           

Alan Morris, PhD, 

PG 

Senior Technical Expert-

Structural Geology 

PhD/Geology 
           

Ron McGinnis 
Senior Technical Expert-

Structural Geology 

MS/Geology 
           

Gary Walter, PhD, 

PG 

Senior Technical Expert-

Model calibration chemistry 

PhD/Hydrology 
           

Neil Deeds, PhD, 

PE 

Task Manager Technical Lead 

- Availability of Brackish 

Groundwater in PPAs 

PhD/Civil 

Engineering 
           

Scott Hamlin, PhD, 

PG 

Technical Specialist - Log 

Analysis; - Delineation of 

Hydrogeologic Barriers 

PhD/Geology            

Seay Nance, PhD 

Technical Specialist - Log 

Analysis; - Delineation of 

Hydrogeologic Barriers 

PhD/Geology            

Daniel Lupton, PG 

Technical Specialist - 

Delineation of Fresh, Brackish, 

and Saline Groundwater 

MS/Hydrogeology            

Brian Hunt, PG 

Technical Specialist - 

Delineation of Fresh, Brackish, 

and Saline Groundwater 

MS/Hydrogeology            

Marcus Gary, PhD, 

PG 

Technical Specialist - 

Delineation of Hydrologic 

Properties of Trinity/Edwards 

Aquifers 

PhD/Hydrogeology            

Figure A-1. Qualifications and Experience of the SwRI Team Personnel. Resumes for key Team members are 

included in ATTACHMENT B. 

 

Figure A-1 provides an overview of the qualifications and expertise of our proposed project 

personnel in the areas of particular relevance to evaluating the brackish groundwater resources of 

the Trinity Aquifer. As the figure shows, our team offers experience in all of the requisite areas 

to ensure that this project’s goals and objectives are achieved. 
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Collectively, our proposed personnel bring over 70 years of experience in developing GAMs 

under TWDB’s Groundwater Availability Modeling Program. Our team brings a depth of 

expertise that will ensure that the highest quality updated model is produced for the TWDB. 

Finally, with the inclusion of several technical experts, our team has a peer review capability 

built into the project structure to provide added confidence to the TWDB and all involved 

stakeholders that the evaluation of the brackish groundwater resources of the Trinity Aquifer we 

produce is defensible and of the highest technical quality. 
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Alternative Groundwater Availability Model for the San Antonio Segment of the 
Edwards Aquifer for the Edwards Aquifer Authority 

             

Investigation of the Water Resources of the Western Edwards-Trinity Aquifer              

Groundwater Availability Model for the Northern Trinity and Woodbine Aquifers              

Brackish Water Availability in the Presence of Faulting for the Trinity Aquifer in 
Comal County 

             

Hydrogeologic Support for the Upper Trinity Groundwater Conservation District              

Mapping Fresh, Brackish, and Saline Groundwater in Aquifers in GMA 13              

Delineation of Fresh and Brackish Groundwater Production Zones in San Patricio 
County 

             

Impacts of Pumping Brackish Groundwater from a Wellfield near Lake Jackson, 
TX 

             

Estimated Volume and Availability of Brackish Groundwater in Matagorda 
County, Texas 

             

Aquifer Storage and Recovery Feasibility Study in the Trinity Aquifer in Comal 
County 

             

Impaired Water Study for Tarrant Regional Water District              

Aquifer Storage and Recovery Feasibility Study for the Northern Trinity Aquifer in 
Tarrant County 

             

Hydrogeologic Support for Barton Springs Edwards Aquifer Conservation District              

Use of Geochemical Data to Improve Groundwater Flow Models of the Gulf 
Coast Aquifer, Texas  

             

Impacts of Faults on Groundwater Flow During Uranium Mining Operations in the 
Goliad County 

             

Groundwater modeling to support planning for GMA-8              

Groundwater planning support for GMA-10              

Availability Assessment of Fresh and Brackish Groundwater for Corpus Christi, 
TX   

             

Groundwater Availability Assessment in the Carrizo-Wilcox Aquifer in the 
Presence of Faulting, Texas 

             

Development of Tectonic Framework of Texas              
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Statement of Qualification 

Evaluation of the Water Resources of the Carrizo-Wilcox Aquifer for the 
Wintergarden Groundwater Conservation District 

             

Evaluation of the Water Resources of Uvalde and Kinney Counties for the 
Edwards Aquifer Authority 

             

Development of a Groundwater Flow Model for the Edwards-Trinity Aquifer in the 
Devils River Watershed 

             

                                                 Note:    signifies project still ongoing 

Figure A-2. Summary of Project Qualifications and Experience of the SwRI Team  
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Proposed Staff’s Experience on Similar Projects 
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Statement of Qualification 

 

A groundwater flow model has 

been developed to simulate the 

hydraulic response of the Devils 

River watershed in south-central 

Texas, a karst aquifer located in 

a semi-arid environment with 

preferential flow paths aligned 

along the major river channels. 

The Devils River watershed 

provides an average of 263,000 

acre-ft/yr to Amistad Reservoir, 

even though the watershed is in 

a semi-arid environment. The river channel exhibits a defined 50-mile reach of live water of the 

140-mile long river. The upper 90 miles of Devils River are typically dry with occasional flow 

only during periods of significant precipitation.  

 

Development of the conceptual model and 

construction of the numerical model are 

predicated on an assortment of data and 

analyses including well capacity/location 

correlation, geophysical survey to image 

the subsurface of river channels, 

groundwater elevations, and aquifer 

hydraulic response to recharge events. 

Annual precipitation in the area varies 

widely, but is typically under 50 mm/yr 

(20 in/yr), a common demarcation when 

specifying a semi-arid environment. 

 

The numerical model was developed using FEFLOW, a sophisticated and flexible finite-element 

groundwater flow simulator that includes numerous options to accommodate coupled 

diffuse/conduit flow. The groundwater model domain is defined to be coincident with the surface 

watershed. Although groundwater basins and 

surface watersheds are not necessarily 

coincident, particularly in karst carbonate 

aquifers, there are no compelling data or 

information that support establishing 

groundwater basin boundaries different than the 

surface watershed boundaries. Recharge was 

calculated from precipitation records. Long-term 

monthly precipitation values were used to 

establish steady-state hydraulic conditions. 

Daily precipitation data extracted from 

NEXRAD were used to model the transient 

period of November 2014 to August 2015.  
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Statement of Qualification 

Southwest Research Institute
®
 

developed an alternative 

groundwater flow model of the 

San Antonio segment of the 

Edwards Aquifer to provide an 

independent numerical tool 

against which to compare with 

the existing Edwards Aquifer 

groundwater availability model. 

The alternative model was 

developed to be conceptually 

independent from existing 

models. The fundamental 

difference between the alternative model and past is the method used to input recharge. Previous 

groundwater models of the Edwards Aquifer included only the Recharge and Confined zones. 

This finite-element model includes the Contributing Zone and calculates recharge directly from 

precipitation. The model includes a three-layer model in the Contributing and Recharge Zones. 

Inclusion of the Upper and Lower Glen Rose Formations allows for subsurface recharge to be 

conveyed from the Contributing Zone to the Recharge Zone without having to estimate recharge 

at the upgradient boundary of the Recharge Zone.  

 

The major river basins in the 

Contributing Zone were 

characterized as hydraulically 

independent. By doing this, 

surface-water and ground-

water flow from each basin to 

adjoining basins was 

minimized. This characteriza-

tion honored the conceptual 

model developed for the 

Contributing Zone in which 

surface water and ground-

water flow in each basin was 

mostly restricted to each 

basin. The alternative model successfully replicated the general response of the Edwards 

Aquifer. The alternative model was successful in matching low discharge at the two springs. 

Matching low discharge is recognized to be more important than matching high discharge in 

model performance. Agreement between simulations and observations is encouraging when 

compared with existing models, given that the alternative model has the additional constraint 

imposed by the recharge model and a decreased degree of freedom due to the fact that recharge 

is calculated solely on precipitation and is not a specified, calibrated input variable. These 

attributes of the alternative model qualify it for future use to provide the Edwards Aquifer 

Authority with an independent numerical tool to evaluate aquifer responses to different spatial 

and temporal patterns of precipitation, recharge, and pumping. 
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An efficient conveyance system 

for groundwater is shown to have 

formed in a karst carbonate 

watershed located in a semi-arid 

environment. This conveyance 

system comprises preferential flow 

pathways that developed 

coincident with river channels 

whose locations appear to date to 

the early days of regional uplift 

and exhumation of the carbonate 

formations. A strong correlation between wells with high pumping capacity and proximity to 

higher-order river channels (i.e., within 2.5 km) was used as evidence of preferential flow 

pathway presence. The principle factors that contributed to development of the preferential flow 

paths are the presence of a limestone-rich formation and recharge that has been 

geomorphologically focused toward river channels.  

  

Flow measurements in the Devils River measured 

under relatively high- and low-flow conditions 

supports the hypothesis that the river is gaining in 

downstream reaches at a rate that exceeds the added 

size of the watershed. This characteristic leads to 

perennial river flow being restricted to only the lower 

reach of the river. Lastly, water-budget analysis of 

the Devils River watershed supports the 

interpretation that essentially all of the recharge to 

Amistad Reservoir that is derived from the Devils River watershed is contributed as surface flow 

from the river and that there is minimal underflow or cross-formational flow from the watershed 

at the point the watershed abuts the reservoir. Recognition of these preferential pathways in 

proximity to river channels provides a basis to determine where high capacity wells are likely 

(and unlikely) and suggests that groundwater flow within the watershed is relatively rapid, 

consistent with flow rates representative of karstic aquifers. This understanding provides a basis 

for better informed decisions regarding water-resources management in a semi-arid environment.  
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The water resources of the 

Devils River and lower Pecos 

River watersheds were last 

comprehensively evaluated over 

40 years ago.  Although these 

evaluations were comprehensive 

at that time, advances in 

technology; improvements in 

understanding the regional 

hydrogeology of south central 

Texas; and refinements is 

measurements of recharge, 

discharge, and water budgets allow for more accurate assessment of the water resources than was 

possible at that time.  Representatives of Val Verde County would be better positioned and 

prepared to make decisions regarding management of its water resources if its water resources 

were assessed using these advancements in technology and hydrogeology. 

 

An assortment of field surveys 

and supporting analyses have 

been performed to improve an 

understanding of the hydro-

geology of the karstic Edwards-

Trinity Aquifer. Field surveys 

and analyses included well 

capacity/location correlation, 

geophysical survey to image the subsurface of river channels, groundwater elevations, and 

aquifer hydraulic response to recharge events. Two networks of groundwater elevation 

monitoring stations were installed in the Devils River watershed to monitor changes in 

groundwater elevation in response to significant rain events. In each network, three wells were 

monitored.  One well was located close 

to the river or draw channel, one well 

was located on the mesas at a distance of 

2-3 miles from the channel, and the third 

well was located approximately midway 

between the proximal and distal wells.  

In this way, the three wells have been 

able to detect whether there is a more 

rapid response in the subsurface near the 

river channels (e.g., near the preferential 

flow paths aligned with major rivers) 

compared with the hydraulic response 

distal from the river channels.  This 

project is ongoing. 
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The Wintergarden Ground-

water Conservation District 

has historically relied on the 

Carrizo-Wilcox Aquifer as 

the principle source of water. 

Although this resource is 

relatively abundant, large-

scale pumping for irrigation 

during the 20
th

 century 

depressed the potentiometric 

surface by as much as 400 ft 

when compared with pre-

development conditions. 

Although the large pumping 

rates experienced during the 1965-1985 period have been significantly decreased, current 

pumping rates from the Carrizo-Wilcox Aquifer in the Wintergarden Groundwater Conservation 

District still exceed the estimated rate of recharge (Green et al., 2009). Added to this imbalance 

in the water budget, the advent of unconventional oil and gas development in the Eagle Ford play 

has imposed greater stress on the Carrizo-Wilcox Aquifer as its relatively inexpensive and fresh 

quality water has been used to support the large water demands by hyrdraulic fracturing. 

 

Recent studies of the Carrizo-

Wilcox aquifer in the Wintergarden 

Groundwater Conservation District 

and southern Uvalde County 

suggest that the source of recharge 

to the aquifer in northern Zavala 

County is primarily from the 

Edwards Aquifer with different 

contributors to recharge in western 

Zavala County.  Based on historical 

data, the sources of recharge also 

appear to vary across the region 

(from Atascosa to Zavala 

Counties).  Given that the Carrizo-

Wilcox aquifer is the primary 

source of drinking and irrigation 

water in the Wintergarden District 

and the known rate of drawdown due to groundwater use, it is important to confirm the nature 

and timing of recharge in the aquifer.  Similarly, developing an understanding of the flow paths 

and flow rates within the aquifer will assist in managing this resource by indentifying critical 

recharge pathways. A broader understanding of the nature and potential changes in recharge to 

the Carrizo-Wilcox due to changing climatic conditions would be of general benefit. This project 

is ongoing. 
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Advances in unconventional 

oil/gas development have led to 

rapid growth of hydraulic 

fracturing of gas shales and tight 

sands. The increase in drilling 

activity has raised concerns 

regarding the environmental 

impacts of these innovative 

technologies. Debate continues 

regarding the environmental 

threats posed by hydraulic 

fracturing with little consensus in 

the risks posed by this developing 

activity. Hydraulic fracturing activities generate liquid wastes through several mechanisms. The 

liquid waste includes flowback (the water-based solution that flows back to the surface during 

and after the completion of hydraulic fracturing), produced water (water that is produced along 

with the oil and gas), and formation waters. ). In the United States, most of produced water and 

much of the flowback is disposed through deep underground injection. Injection wells are used 

to dispose most of hydraulic fracturing waste liquids in Texas, a state that accounts for a sizeable 

fraction of unconventional oil/gas development. In 2007, there were more than 216,000 active oil 

and gas wells and more than 50,000 permitted oil and gas injection and disposal wells in Texas. 

As of 2011, 12,610 of these were permitted disposal wells. 

  

Threats arise when injecting flowback 

and produced water into spent oil and 

gas formations or other locations where 

there are existing wells that penetrate 

the target disposal horizon, and these 

wells are either not plugged, 

improperly abandoned, defective in 

terms of competent casing, improperly 

or ineffectively grouted, or simply with 

unknown status. Such existing wells are 

a threat because they can provide 

pathways for injected fluids to migrate 

from the horizon of injection to the 

groundwater, surface, or, into a usable aquifer. Upward migration of waste fluids can be either 

within the casing of defective wells or within the annular space of improperly or ineffectively 

grouted wells that still might be operational. This inadvertent release of waste fluids is referred to 

as breakout. 

 

Southwest Research Institute provides rigorous analysis of the potential for injection wells to 

cause contamination of existing groundwater resources due to breakout or other inadvertent 

outcomes from injection. Evaluations include hydraulic analysis, geophysical log interpretation, 

water-chemistry analysis, stratigraphic interpretations, and groundwater modeling. 
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Southwest Research Institute
®
 

conducted an evaluation of 

the groundwater systems in 

the Wintergarden 

Groundwater Conservation 

District (WGCD) located in 

Zavala, Dimmit, and LaSalle 

Counties, Texas. The Carrizo-

Wilcox Aquifer is the 

principal source of water in 

the WGCD and was the 

primary focus of both phases 

of this evaluation.  The 

objective of the evaluation I was to perform a focused investigation to improve understanding of 

the Carrizo-Wilcox Aquifer recharge mechanisms, and from the improved understanding, 

provide a new estimate of recharge rates. 

 

Field inspections and 

resistivity surveys were 

conducted in selected areas 

where floodplains cross the 

Carrizo-Wilcox Aquifer 

recharge zone to determine 

the capacity of each river and 

floodplain system to recharge 

the Carrizo-Wilcox Aquifer 

and to determine the sources 

and rates of recharge of the 

Carrizo-Wilcox Aquifer in 

the WGCD.  Results from 

these surveys indicated that 

recharge of the Carrizo-

Wilcox Aquifer is dominated 

by recharge focused in the 

Nueces and Leona river 

floodplains, with minimal focused recharge in the floodplains of Elm, Turkey, and other creeks 

that cross the Carrizo-Wilcox Aquifer recharge zone, and with minimal distributed recharge over 

the Carrizo-Wilcox Aquifer recharge zone.  Evaluation of water chemistry suggests groundwater 

flow is toward the south and east in Zavala, Frio, and Atascosa Counties, and more eastward 

flow in Dimmit County and southern Zavala County.  There may be mixing of waters in southern 

Dimmit and Webb and LaSalle Counties, but there is less mixing and more eastward flow near 

the Dimmit/Zavala and LaSalle/Frio county lines.   

 

 

TWDB Contract No. 1600011950 
Exhibit A, 68 of 204



 

 

68 

 

Statement of Qualification 

Southwest Research Institute
®

 

conducted a comprehensive 

assessment of the hydrogeology of 

the Edwards-Trinity Aquifer was 

undertaken to provide independent 

determination of “desired future 

conditions” for the western 

Edwards-Trinity Aquifer as 

required by HB 1976. The Texas 

Water Development Board 

requested that a Texas Water 

Development Board approved 

groundwater management model (GAM) be used in the process of establishing Desired Future 

Conditions, but will accept alternative methodologies when uncertainty in GAM results is high. 

An acceptable alternative methodology is a quantitative water budget analysis. Water budget 

analyses were performed for an eight county area over the western Edwards-Trinity Aquifer. The 

eight counties included in the project were Crockett, Edwards, Kimble, Menard, Real, 

Schleicher, Sutton, and Val Verde. The assessments relied on water budget analyses of 

hydrologically distinct sub-areas in the western Edwards-Trinity Aquifer. 

 

River discharge measurements 

provided an opportunity to 

calculate recharge for the area 

that contributes to baseflow in 

the river. Long-term river 

discharge measurements were 

corrected for baseflow using an 

automated discharge recession 

separation algorithm. This 

analysis provided the fraction of 

total discharge that is attributed 

to baseflow. Long-term average 

annual river discharge values 

corrected to baseflow were 

converted to estimates for 

recharge for each contributing 

area analyzed. Recharge values 

were correlated with precipitation in the study area. The percentage of precipitation that 

recharged the Edwards-Trinity Aquifer varied from 7 percent in the eastern side of the study area 

where average annual precipitation is as high as 33 inch/year to 2 percent in the western side of 

the study area where average annual precipitation is 15 inch/year. Recharge for each county in 

the study area was calculated for average precipitation conditions and predicted for periods when 

precipitation was reduced by 10, 20, and 30 percent. Calculated and predicted recharge is 

compared with recharge values assigned to the 2004 Edwards-Trinity Aquifer GAM and the 

groundwater availability documented in the 2007 Texas State Water Plan. 
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Southwest Research Institute
®

 

develop an updated conceptual 

model for the groundwater systems 

of Uvalde and Kinney counties in 

central Texas that (i) incorporates 

existing and newly collected data on 

hydrology, geochemistry, and 

structural geology, and (ii) clearly 

defines the hydraulic and 

hydrogeologic relationship between 

the Uvalde pool and the San Antonio 

pool of the Edwards Aquifer. 

 

Refined, or new, conceptual 

models of the groundwater 

systems were developed for 

Kinney and Uvalde 

counties as part of this 

project. Assessment of the 

stratigraphic and facies 

geology, structural geology, 

water chemistry, and 

hydrogeology provided the 

basis to the designation of a 

separate pool in the 

Edwards Aquifer in Kinney County. This pool, referred to as the Kinney County pool, extends 

from a groundwater divide between Mud and Pinto creeks on the west to a zone of low 

permeability near the Kinney County/Uvalde County line on the east. Although the elevations of 

groundwater are higher in eastern and central Kinney County than in Uvalde County, a structural 

hydraulic barrier impedes the eastward flow of groundwater in the Edwards Aquifer from 

Kinney to Uvalde counties. Evidence suggests that most of the recharge from the West Nueces 

River basin recharges the Kinney County pool, not the Uvalde pool. This new conceptual model 

does not assert that there is no groundwater flow from the Kinney County pool to the Uvalde 

pool, only that there is limited or minimal flow. 

 

Progress results indicated a large volume of water is discharged from the Edwards Aquifer via 

the Nueces River and Frio River floodplains. The structure of the Knippa Gap was evaluated to 

help understand groundwater flow in Uvalde County. Geologic structural maps of the Edwards 

Aquifer developed during this project provided an improved understanding of the principal 

components to groundwater flow through the Knippa Gap, a 4-mile wide constriction to 

groundwater flow in central Uvalde County. Refinements in the conceptual model for the 

groundwater systems in Uvalde and Kinney counties indicated that sources of recharge and 

volumes of discharge assumed in previous water-budget calculations require adjustment. 
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INTERA and the Bureau developed new conceptual and 

numerical models for the Northern Trinity and Woodbine 

Groundwater Availability model. The conceptual model 

included a complete reassessment of stratigraphy, 

lithology, and water quality in the Northern Trinity and 

Woodbine aquifers. Over 1,500 geophysical logs were 

compiled in a database, for determination of stratigraphy, 

lithology, and water quality. Log analysis was performed 

by Scott Hamlin of the Bureau. Stratigraphic surfaces 

were created from the geophysical log picks. New 

estimates of aquifer productivity were made based on 

aquifer tests and specific capacity information. The 

analysis of over 1,700 wells for water quality was performed in order to determine 

hydrogeochemical facies (providing information about the likely evolution of the groundwater 

system), as well as creating aquifer-specific maps of total dissolved solids and chloride. Areas 

where brackish water existed were identified in each formation that comprises the Trinity 

Aquifer.   

 

A numerical model with 8 layers and over 12,000,000 grid cells was developed based on the 

conceptual model. The relatively fine grid resolution of ¼ mile allows highly resolved placement 

of stream and spring boundaries, as well as pumping locations. A surficial layer was included 

that allowed for scale-appropriate simulation of shallow recharge and discharge to surface water 

features. The numerical model was calibrated with PEST primarily by adjusting hydraulic 

parameters within ranges defined during the conceptualization. Calibration targets consisted of 

approximate water age (looking at water quality versus simulated water age), artesian head 

conditions in predevelopment, and measured water levels. The numerical model is currently 

being used to support planning in GMA-8. 

 

INTERA has performed groundwater 

modeling with the updated Northern 

Trinity and Woodbine Groundwater 

Update of the Northern Trinity and Woodbine 
Groundwater Availability Model for GMA 8 
Client:  Subset of GCDs in GMA-8 

Period of Performance: 2012 to 2014 

Cost:  $1,500,000 

Proposed Personnel That Worked on Project and Role: 
 Scott Hamlin / Well Analyst Neil Deeds/Modeler 

    Daniel Lupton / Well Analyst 

 P R O J E C T  

Groundwater Modeling to Support Planning for 
GMA-8 

Client:  GMA-8 GCDs 

Period of Performance:2015 

Cost:  $100,000 

Proposed Personnel That Worked on Project and Role: 
 Neil Deeds/Modeler 

 P R O J E C T  
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Availability model to support planning in GMA-8. This is the same model that is proposed to be 

used to estimate brackish availability for the northern portion of the Trinity Aquifer. Proposed 

modeler Neil Deeds has performed many of the simulations for GMA-8 using the NTWGAM 

model. These simulations have included analysis of impacts, both drawdown and groundwater 

capture, of increased pumping on adjacent counties and hydrogeologic units. Postprocessing has 

included calculation of groundwater availability by county, as well as average remaining 

volumes of water available. These calculations are automated using the ArcGIS Python libraries. 

This improves reproducibility and efficiency. This work is continuing as GMA-8 prepares for the 

2016 round of planning. 

 

INTERA developed a database and 

suite of visualization tools to support the analysis of information from approximately 1,000 

aquifer tests and 4,000 public water supply wells located in GMA 8. Information was obtained 

from the TCEQ PWS Program. The well information includes more than 100,000 scanned pages, 

which were assembled into seven PDF document types that include driller‘s logs, well 

construction sheets, tabulations of borehole lithology, aquifer test results, laboratory reports of 

water quality, and geophysical logs. From the tabulated pumping rates and drawdown values in 

the aquifer test documents, text files for over 900 aquifer tests were generated. 

 

In addition to the PDF documents and the aquifer test data files, project data includes a version 

of the Access database that TCEQ maintains to identify and characterize PWS wells, which are 

located across 45 counties. To facilitate the analysis of the project information, the project 

deliverables include shapefiles, visualization tools, and analysis tools that are compatible with 

ArcMap—the main component of ESRI's ArcGIS suite of geospatial processing programs, which 

is commonly used to view, edit, create, and analyze geospatial data. The shapefiles can be used 

to identify wells with different sets of information and attributes. The analysis tools provide the 

capability to develop charts showing well construction, lithology, layers in groundwater models, 

and measured drawdowns from aquifer tests. The visualization tool can be used to view the PDF 

documents as well as charts generated by the analysis tools. 

Methods and Tools for Stream-lining Analysis 
and Management of Aquifer Test Data in GMA 8 
Client:  TWDB 

Period of Performance: 2010 to 2012 

Cost:  $200,000 

Proposed Personnel That Worked on Project and Role: 
Neil Deeds/Programming and GIS 

Daniel Lupton / Well Analyst 

 P R O J E C T  
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INTERA, as a subcontractor to an A&E firm, provided 

hydrogeological technical support for a Texas General 

Land Office project to evaluate the feasibility of 

desalinating brackish groundwater in Comal County. 

INTERA’s role included determining the expected 

brackish water production rate, the water quality of this 

raw source (including estimating concentrations of 

scalants and other specific constituents), and the feasibility of disposing of the saline waste 

stream using a deep injection well.  INTERA also provided preliminary cost estimates for 

construction and operation of the production and disposal wells. The hydrogeology of the site 

was complex, with a significant fault running very near the location of the proposed well.  

INTERA determined through modeling that this fault was likely to increase drawdown and may 

affect the quality of the raw water supply.  INTERA proposed locating the disposal well on the 

other side of the fault, to increase the likelihood of isolation of the concentrate from brackish 

water resources updip of the fault. 

The capital costs of the production and disposal wells were estimated to be about 30% of the 

total capital costs, and about 40% of operational costs.  Estimated unit costs for water ranged 

between $6 and $7 per 1,000 gallons. 

 

INTERA has provided hydrogeologic 

support for the Upper Trinity 

Groundwater Conservation District 

(UTGCD) for over 8 years. INTERA’s 

support for UTGCD has also included 

review and assessment of well permit 

applications. A key component of 

some of these applications is 

determination of whether sufficient 

hydrogeologic barriers exist between 

the proposed well and existing wells in 

the region, so that existing wells 

would not see significant impacts from pumping in the proposed well. This assessment typically 

requires characterizing the vertical conductivity of units that separate the proposed well from 

Brackish Water Availability in the Presence of 
Faulting for the Trinity Aquifer in Comal County 
Client:  Texas General Land Office (INTERA sub to Arcadis) 

Period of Performance: 2013 

Cost:  $40,000 

Proposed Personnel That Worked on Project and Role: 
Daniel Lupton / Well Analyst  

Neil Deeds / Modeler  

 P R O J E C T  

Hydrogeologic Support for the Upper Trinity 
Groundwater Conservation District 
Client:  Upper Trinity Groundwater Conservation District 

Period of Performance: 2006 to Present 

Cost:  $250,000 

Proposed Personnel That Worked on Project and Role: 
Daniel Lupton / Well Analyst  

Neil Deeds / Modeler  

 P R O J E C T  
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existing wells, and performing groundwater modeling to assess drawdown impacts at the existing 

wells. 

 

In support of the GMA-8 planning process, INTERA performed simulations with the Northern 

Trinity and Woodbine Groundwater Availability model, to assess impacts of changes in pumping 

in one county on adjacent counties. These simulations helped to show how much pumping could 

increase in one area without creating a significant impact in neighboring areas. The effects were 

reported in terms of drawdown and also based on a change in each county water budget. 

 

INTERA provided hydrogeological 

expertise and analyses as a key 

member of a consulting team that 

completed a feasibility assessment of 

the potential for ASR to serve as a 

water management strategy for New 

Braunfels Utility (NBU). While NBU 

has a diverse inventory of surface and 

groundwater supplies, most of the 

supply sources are subject to 

cutbacks during times of drought.  In 

fact, the annual supply can be reduced by as much as 50% during a repeat of the drought of 

record (DOR).  This project evaluated ASR as a means of supplementing the various NBU 

supply sources through a repeat of the DOR.  INTERA performed a study of the hydrogeology of 

the region to provide guidance on the productivity and suitability of aquifers and other 

formations. This included a survey of the characteristics of existing wells in the area (in the 

Trinity Aquifer) and the review and analysis of geophysical logs to help evaluate deeper units 

(such as the Hosston-Sligo) that are not currently being pumped. INTERA also analyzed the 

hydrogeology of the brackish portion of the Edwards Aquifer in the region as a potential ASR 

site. This included determining the probable 

brackish water production rate, the water 

quality of this raw source, and the feasibility 

of disposing of the saline waste stream 

through a deep injection well. We also 

provided initial cost estimates for 

construction and operation of the production 

and disposal wells. Results of the assessment 

determined that ASR is a technically feasible 

solution warranting further development 

through the implementation of a pilot-phase 

project.  The pilot-phase project will begin 

after regulatory discussions between NBU 

and Edwards Aquifer Authority have been finalized. 

 

 

Aquifer Storage and Recovery Feasibility Study 
in the Trinity Aquifer in Comal County 
Client:  New Braunfels Utility (INTERA sub to Arcadis) 

Period of Performance: 2012-2013 

Cost:  $35,000 

Proposed Personnel That Worked on Project and Role: 
Daniel Lupton / Well Analyst  

Neil Deeds / Modeler  

 P R O J E C T  
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INTERA is assisting the Bureau of 

Economic Geology with delineating 

fresh, brackish, and saline 

groundwater in Queen City, Sparta, 

Carrizo-Wilcox Aquifers in GMA 13 

as part of a project funded by the 

Texas Water Development Board. 

INTERA is responsible for 

developing and applying tools to 

visualize the three dimensional 

distribution of lithology (sand and 

clays) in the aquifers and total dissolved solid concentrations in the 

groundwater. In addition, INTERA is developing and applying tools 

to calculate the volumes of fresh, brackish, and saline groundwater in 

the aquifers of interest. INTERA is analyzing geophysical logs and 

reviewing reports to delineate hydrogeological barriers that help 

prevent the propagation of drawdown caused by pumping in the deep 

brackish groundwater to shallower fresh groundwater. To 

demonstrate the degree of hydraulic separation between the brackish and fresh water zones, 

INTERA is developing and applying three-dimensional models to simulate the drawdown 

impacts caused by pumping the brackish zone. The groundwater models will have used 

unstructured grid and will be based on MODFLOW-USG so they can accurately represent 

dipping formations. Estimates of aquifer properties for the models will be based on a review of 

groundwater availability models, published documents, and field data. 

 

INTERA provided hydrogeological 

services to support the design and 

permitting of well fields to produce 

between 20 MGD and 25 MGD for a 

30 year period in northern San Patricio 

County. INTERA prepared a 

hydrogeology assessment and 

evaluated the accuracy of the 

groundwater availability model used 

by GMA 16 to predict impacts from 

regional pumping.  The 

hydrogeological assessment included analyzing approximately 150 geophysical logs in Bee, 

Refugio, San Patricio, and Neuces Counties to determine the distributions of fresh and brackish 

groundwater and productive sands.   A semi-empirical 

method was developed from field data to estimate TDS 

concentrations from geophysical logs.  To develop this 

semi-empirical method, water quality data was collected 

and compared to a geophysical log near the sampled 

groundwater well.  Based on these comparisons, a 

relationship was constructed for using resistivity to predict 

TDS concentrations.  In addition, INTERA performed a 

Mapping of Fresh, Brackish, and Saline 
Groundwater in Groundwater Management Area 
13, TX 

Client:  Bureau of Economic Geology / Texas Water Development 

Board 

Period of Performance: 2015 to Present 

Cost:  $210,000 

Proposed Personnel That Worked on Project and Role: 
Daniel Lupton / Well Analyst  

 P R O J E C T  

Delineation of Fresh and Brackish Groundwater 
Production Zones in San Patricio County, TX 

Client:  Evangeline Water Project LLC 

Period of Performance: 2014 to 2015 

Cost:  $100,000 

Proposed Personnel That Worked on Project and Role: 
 Daniel Lupton / Well Analyst   

 P R O J E C T  
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literature search for pumping test data and calculated aquifer transmissivity values across a three-

county region.  The field-based transmissivity values from wells were compared to the 

transmissivity values from the well locations to help identify potential biases in the groundwater 

availability model for GMA 16. Using aquifer information extracted from the GAM and aquifer 

pumping test,   INTERA designed several alternative well fields and evaluated the impacts on 

water resources.  INTERA assisted the project team with estimating the life cycle costs for 

providing groundwater for industry located near Nueces Bay and the City of Corpus Christi.  

INTERA also performed a series of GAM simulations to assist GMA 16 and San Patricio GCD 

with evaluating the impacts of pumping on water levels over a 60-year period.     

 

 INTERA performed a 

hydrogeological investigation to 

evaluate the impacts of pumping in Brazoria County near Lake Jackson. INTERA assembled 

geophysical logs to develop maps and vertical profiles of sand thicknesses and estimated TDS 

concentrations using geophysical logs. To evaluate groundwater pumping impacts, the 

groundwater model simulations were performed using Houston Area Groundwater Model and 

the Lower Colorado Models. These two models were evaluated with respect to their aquifer 

properties, calibration statistics, and predicted water level drawdowns and land subsidence over a 

50-year period. A major focus of the evaluation was the delineation of brackish water and the 

impacts of pumping brackish water on the fresh water zone in the Chicot Aquifer. Information 

from the study was used to apply for permits from the Brazoria County GCD and to assess land 

subsidence from interested stakeholders.  

 

INTERA estimated the availability of 

fresh 

and 

brac

kish 

grou

ndw

ater 

in 

Mat

agor

da 

County by integrating the results from measured TDS 

Impacts of Pumping Brackish Groundwater from 
a Wellfield near Lake Jackson, TX 
Client:  CDM Smith Inc. 

Period of Performance: 2013 to 2014 

Cost:  $70,000 

Proposed Personnel That Worked on Project and Role: 
Neil Deeds / Modeler    

Daniel Lupton / Well Analyst  

 P R O J E C T  

Characterization of Fresh and Brackish 
Groundwater Resources in Matagorda County, 
TX 
Client:  Coastal Plains Groundwater Conservation District 

Period of Performance: 2012 to 2015 

Cost:  $50,000 

Proposed Personnel That Worked on Project and Role: 
Neil Deeds / Modeler 

Daniel Lupton / Well Analyst  

 P R O J E C T  
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concentrations measured at 200 water wells and calculating from 100 geophysical logs. The total 

volume of freshwater and brackish water resources was estimated to be 136 million AFY and 

129 million AFY, respectively. To help evaluate where brackish waters can be economically 

developed, we develop transmissivity fields for designated brackish zones. The transmissivity 

values are based on empirically equations for estimating hydraulic conductivity based on total 

sand thicknesses, dispositional environments, depth of burial, and distribution of sand and clay 

beds. These empirically equations were vetted and verified by using them to calibrate a 

numerical model of the groundwater flow system. Based on transmissivity values generated for 

aquifer regions containing slightly saline (1,000 to 3,000 ppm TDS) waters, we estimated that 41 

million AFY of the brackish water can be economically developed. INTERA also developed 

several approaches for predicting the impacts that pumping brackish water would have on the 

freshwater resources and recommended an approach for developing the brackish resource. In 

addition, INTERA mapped the locations of approximately 200 waste injection wells that could 

impact groundwater quality. These wells are located near the boundary of the moderately saline 

waters, which have a TDS concentration of less than 10,000 ppm. INTERA also mapped the salt 

domes in the area and demonstrated how their formation affects both the salinity and the 

stratigraphy of the Gulf Coast Aquifer. INTERA is currently performing a series of regional 

model runs, using a regional groundwater model to evaluate the compatibility of the current 

management objectives and rules with the development of brackish groundwater. The result of 

this evaluation will provide the district with alternative strategies for developing brackish 

groundwater based on the level of costs and impacts deemed acceptable by the County. 

 

 

From 2011 to 2013, INTERA staff 

assembled and analyzed geochemical 

measurements from approximately 

13,000 wells to confirm, and refine or 

modify, as appropriate, the conceptual 

flow model(s) for the aquifers in 

GMAs 14, 15, and 16. The 

geochemical data include both 

inorganic major ion chemistry and 

isotopic analyses. We developed work plans for and 

completed the sampling of groundwater wells for ions, 

stable isotopes, and radiocarbon in all three GMAs. The 

flow system, as determined by the geochemical approach, 

was compared to the interpretation of the groundwater 

flow on an intra-aquifer and an inter-aquifer basis. 

INTERA provided quantitative and qualitative estimates for the mixing of different source 

waters, the evolution of geochemical changes along a flow path, and the age of groundwater. 

This research was used to evaluate GAMs that have been previously developed for the Gulf 

Coast Aquifer and to provide an integrated hydrogeochemical conceptual framework for future 

Incorporation of Geochemical Data to Improve 
Groundwater Models of the Gulf Coast Aquifer 
in GMAs 14, 15, and 16, TX 

Client:  Texas Water Development Board 

Period of Performance: 2011 to 2013 

Cost:  $385,000 

Proposed Personnel That Worked on Project and Role: 
Neil Deeds / Modeler  

Daniel Lupton / Hydrogeologist 
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groundwater flow models. Also as part of this study, INTERA staff investigated whether there 

are differences in the origin of brackish water in the inner coastal and the inland areas by 

comparing the geochemical signature of brackish water to the geochemical signature of the 

possible sources for brackish water. 

 

 In 2012 and 2013, INTERA personnel supported 

Uranium Energy in a contested-case hearing regarding 

the effects of uranium mine operations on groundwater 

flow in Goliad County. Mr. Kelley and Mr. Deeds 

analyzed the hydrogeology of the local area, developed a fully-three dimensional model of the 

injection and extraction network, and provided expert testimony support in a State Office of 

Administrative Hearings (SOAH) action regarding the impact that the fault zone has on 

groundwater flow. INTERA argued that the fault zone provides hydraulic resistance to flow in 

ore body sands because of sand against clay juxtaposition as a result of the fault throw, and also 

because of mineralization within the fault zone. The INTERA experts supported the argument by 

defining the properties of the up-gradient fault zone through (1) structural surfaces and cross 

section development, (2) analysis of multi-level piezometer head data measured on both sides of 

the fault zone, (3) analysis of long-term aquifer tests designed to investigate fault zone 

transmissivity, and (4) development and calibration of a three-dimensional numerical model. The 

model was calibrated to both steady-state conditions and to two interference pumping tests 

conducted on opposite sides of the injection extraction field. Water level responses were 

monitored in the pumping well and in twenty-six (26) observation wells located in the production 

zone within a radius of 2000 feet. Recoveries were also monitored and used as calibration data. 

We utilized MODFLOW-2000 to develop the model and the calibration was completed using 

Parallel PEST, including the steady state conditions and both interference aquifer tests head 

targets in the objective function. 

 

Groundwater quality in the Carrizo-

Wilcox Aquifer becomes very 

complex in the eastern portion of 

Texas. INTERA evaluated the 

Impacts of Faults on Groundwater Flow During 
Uranium Mining Operations in Goliad County, 
TX 
Client:  Uranium Energy Corporation 

Period of Performance: 2012 to 2013 

Cost:  $65,000 

Proposed Personnel That Worked on Project and Role: 

 P R O J E C T  

Groundwater Availability Assessment in the 
Carrizo-Wilcox Aquifer in the Presence of 
Faulting, TX 
Client:  Confidential Client 

Period of Performance: 2013 to 2014 

Cost:  $150,000 

Proposed Personnel That Worked on Project and Role: 
 Scott Hamlin / Well Analyst  

 P R O J E C T  
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groundwater availability and water quality in a study area consisting of approximately 485 

square miles in Anderson, Cherokee, and Houston counties. Our project Team assessed 287 

geophysical logs to perform a detailed local scale study of the hydrostratigraphy involving 

mapping of sand thicknesses, faulting, and water quality of the Carrizo-Wilcox Aquifer. Faulting 

played a significant role in the occurrence and distribution of fresh-water sands in the Simsboro 

Formation, and to a lesser degree, in the Carrizo Formation. Figures detailing the distribution of 

fresh-water sands greater than 40 feet deep clearly show that fresh-water sands in the Simsboro 

were most prevalent updip of the two main faults in the western portion of the study area. It is 

plausible that the faulting has reduced transmissivity of the Simsboro across the fault zone in that 

particular area by juxtaposing permeable units against nonpermeable units. The study clearly 

identified the potential target areas that would provide the highest potential production capacity 

while meeting the water quality constraints. INTERA also developed the cost for an aquifer 

testing program consisting of two test wells and two observation wells. 
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ATTACHMENT B. Resumes 
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RONALD T. GREEN, Ph.D., P.G. 
Institute Scientist 

Department of Earth, Material, and Planetary Sciences 

Geosciences and Engineering Division 

 

Ph.D., Hydrology, University of Arizona, 1986 

M.S., Geophysics, University of Utah, 1981 

B.S., Geology, Grand Valley State University, 1978 

B.S., Industrial Engineering, University of Michigan, 1972 

 

 

Dr. Green is a groundwater hydrologist with research experience in groundwater resource assessment, multiphase 

and groundwater modeling, development and execution of laboratory- and field-scale experiments, and 

environmental geophysics.  He has evaluated the hydraulic and hydrogeological aspects of glacial sediments, 

unconsolidated media, and fractured consolidated rock, with particular emphasis on karst terrains. Study areas have 

included central and south Texas, the Florida peninsula, the Caribbean, the Basin and Range Province in the western 

United States and northern Mexico, and the upper Midwest of the United States.  Recent work has focused on 

characterization, water-budget analyses, and modeling of aquifers in south and central Texas with particular 

emphasis in evaluating recharge in semi-arid and temperate environments.  This expertise has been extended to 

assessing the potential effects of unconventional oil and gas development using hydraulic fracturing on water 

resource availability and quality. 

Dr. Green provides technical expertise in groundwater hydrology and environmental geophysics.  He has served as 

the principal lead for karst hydrology investigations, including analyses of the dynamic hydraulic interaction among 

karst and fluvial groundwater systems and modeling groundwater flow through karst terranes.  Dr. Green was the 

principal investigator for an internal research and development to design, build, and deploy a neutrally buoyant 

sensor to remotely map the pathway and morphology of karst conduits and to measure the velocity of groundwater 

flow in the conduits.  This invention was recognized as one of the top 100 innovations in 2009 by R&D Magazine. 

As the principal lead for environmental and hydrogeological geophysical services, Dr. Green has conducted DC 

resistivity, magnetics, and ground conductivity surveys.  He has been active analyzing and modeling nonisothermal 

multi-phase flow through fractured porous media.  Dr. Green was principal investigator of an in-depth study of 

thermally driven moisture through partially saturated porous media associated with a proposed high-level 

radioactive waste repository.  This entailed designing and conducting laboratory-scale experiments to assess non-

dimensional analysis and numerical modeling of heat and mass transfer mechanisms.  Characterization 

methodologies included laboratory-based measurement of the material and hydraulic (saturated and unsaturated) 

properties of both consolidated and unconsolidated media and in situ measurement of saturated and unsaturated 

hydraulic conductivity and moisture content.  Other contributions include water-resource projects in which aquifer 

pump tests, groundwater modeling, and hydrogeological characterization techniques were used to evaluate 

groundwater resources. 

Before coming to Southwest Research Institute, Dr. Green conducted a range of hydrogeological investigations as an 

environmental consultant.  These investigations addressed aquifer hydraulics, analytical and numerical modeling of 

groundwater flow and solute transport, and geophysical applications to hydrogeology. 

PROFESSIONAL CREDENTIALS: Licensed Professional Geoscientist (Geology), in the State of Texas 

PROFESSIONAL CHRONOLOGY: University of Arizona, Department of Hydrology and Water Resources: 

research associate, 1982–5; Fishbeck, Thompson, Carr and Huber, Engineers and Scientists: senior hydrogeologist, 

1986–9; Southwest Research Institute: 1989-[senior research scientist, 1989-97; principal scientist, 1997-2002; staff 

scientist, 2002–7; institute scientist, 2007-present]. 

MEMBERSHIPS: American Geophysical Union; Geological Society of America (Fellow); South Texas Geological 

Society; San Antonio Geophysical Society; National Cave and Karst Research Institute (Board Member).  
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Selected Publications 

 

Başağaoğlu
 
, H., L. Gergen, and R.T. Green. 2015. Assessing the effects of the epikarst on groundwater 

recharge and regional fast -flow pathways in a karstic aquifer via impulse-response functions. Journal of 

Hydrologic Engineering. 20(11), 04015021. 

 

Jennings, J.A. and R.T. Green. 2014. Rain Enhancement of Aquifer Recharge across the West Texas 

Weather Modification Association Target Area. Journal of Weather Modification. Vol 45. pp. 45–57. 

 

Green, R.T., F.P. Bertetti, and M.S. Miller. 2014. Focused Groundwater Flow in a Carbonate Aquifer in a 

Semi-Arid Environment. Journal of Hydrology. 517:284–297. doi: 10.1016/j.jhydrol.2014.05.015 

 

Green, R.T. and B. Abbott. 2013. Surveying flooded caves with neutrally-buoyant sensors. BCRA Cave 

Radio & Electronics Group. 83. pp. 11–14. 

 

Green, R., F. Bertetti, and M. Hernandez. 2012. Recharge Variability In Semi-Arid climates.  Nature 

Education Knowledge 3(10):34. http://www.nature.com/scitable/knowledge/library/recharge-variability-

in-semi-arid-climates-26169682 

 

Sun, A. Y., R. Green, S. Swenson, and M. Rodell. 2012. Toward calibration of regional groundwater 

models using GRACE data. Journal of Hydrology. 422:1–9. doi:10.1016/j.jhydrol.2011.10.025 

 

Green, R.T., F.P. Bertetti, and M.O. Candelario 2011. Field Assessment and Analytical Assessment of the 

Hydraulic Relationship between the Trinity and Edwards Aquifers. Presented at the Karst Conservation 

Initiative, Austin, Texas 

 

Green, R.T. and F.P. Bertetti. 2010. Investigating the Water Resources of the Western Edwards-Trinity 

Aquifer. Contract Report Prepared for the Sutton County Groundwater Conservation District. 79 p. 

 

Sun, A.Y., R. Green, M. Rodell, and S. Swenson. 2010. Inferring aquifer storage parameters using 

satellite and in situ measurements: Estimation under uncertainty Geophys. Res. Lett., 37(L10401) 

10.1029/2010GL043231 

 

Sauter, M, M. Covington, L. Florea, F. Gabrovsek, Y. Gao, R. Green, J. Gulley, R. Harmon, E. Herman. 

P-Y, Jeanin, W. Jones, T. Kincaid, P.J. Moore, J. Mylroie, I.D. Sasowsky, E. Cranton, and C.M. Wicks. 

2008. Focus Group on Karst Hydrology – Conceptual models, aquifer characterization, and numerical 

modeling, in Martin, J. and White, W.B. (eds)., Frontiers in Karst Research, Special Publication 13, 

Karst Waters Institute, Leesburg, Virginia: 37-48 

 

Ferrill, D.A., A.P. Morris, D.W. Sims, R.T. Green, N. Franklin, and D.J. Waiting. 2008. Geologic 

controls on interaction between the Edwards and Trinity Aquifers, Balcones Fault System. Bulletin of the 

South Texas Geological Society. 68(8). Pp 21-45. 

 

Green, R.T., J.R. Winterle, and J.D. Prikryl. 2008. Discharge from the Edwards Aquifer through the 

Leona River Floodplain, Uvalde, Texas. J of American Water Resources Association. 44(4):887-901. 

DOI: 10.1111/j.1752-1688.2008.00187.x. 

 

Green, R.T., S. L. Painter, A. Sun, and S.R.H. Worthington. 2006. Groundwater Contamination in Karst 

Terrains. Water, Air, and Soil Pollution: Focus. DOI: 10.1007/s11267-005-9004-3. Vol 6. Nos. 1-2. pg 

157-170.
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 F. PAUL BERTETTI 
Principal Scientist 

Geology and Geochemistry 

Geosciences and Engineering Division 

 

M.S., Geology, University of Texas at San Antonio, 1999 

B.S., Geology, University of Texas at San Antonio, 1991 

 

 

Mr. Bertetti’s primary expertise is in field and experimental investigations that evaluate, model, and understand the 

relationships between the aqueous geochemistry, hydrology, and mineralogy of the subsurface.  Mr. Bertetti uses 

hydrochemical data, experiments, and modeling to understand the hydrogeology of regional aquifer systems and to 

study the transport of inorganic contaminants.  He has conducted multiple studies of groundwater chemistry to 

characterize flow systems, recharge, and interconnectivity of major aquifers, such as the Edwards, Edwards-Trinity, 

and Carrizo-Wilcox Aquifers, in southwest Texas.  In addition, he regularly leads field-based investigations of 

water quality. 

Mr. Bertetti is responsible for conducting geochemical investigations to address the research and regulatory needs of 

Southwest Research Institute (SwRI) clients.  Mr. Bertetti conducts laboratory studies to examine and model the 

sorption and ion-exchange behavior of dissolved constituents on mineral surfaces under varying geochemical 

conditions including broad ranges of pH, ionic strength, and redox.  He has developed models for the sorption 

behavior of dissolved actinides in groundwater and thermodynamic models for the ion-exchange behavior of cations 

on zeolites.  His regulatory work includes reviewing license applications, developing regulatory documents, and 

providing technical guidance for performance assessment tools.  Mr. Bertetti was principal investigator for activities 

related to Radionuclide Transport in the Saturated Zone as part of the U.S. Nuclear Regulatory Commission high-

level radioactive waste repository safety program.  His recent work includes technical support for several 

international radioactive waste disposal programs, including those of Canada, France, and Sweden 

Before joining SwRI, Mr. Bertetti directed the development of a National Science Foundation-funded, interactive, 

computer-based geoscience curriculum for secondary schools and investigated the influence of growth stimulation 

of indigenous microflora on the hydraulic characteristics of sediments at sites contaminated with organic and 

inorganic compounds.  He also served in the U.S. Navy as a nuclear power engineer onboard ballistic 

missile submarines. 

Mr. Bertetti has published many reports, peer-reviewed articles, and book chapters on sorption of radionuclides, ion-

exchange behavior of zeolites, and hydrogeology of regional aquifer systems.  He has made numerous presentations 

on radionuclide transport studies, the use of water chemistry to delineate groundwater flow patterns, and potential 

groundwater issues related to hydraulic fracturing at professional conferences and groundwater district board 

meetings. 

PROFESSIONAL CREDENTIALS: Professional Geoscientist, in the State of Texas 

PROFESSIONAL CHRONOLOGY: U.S. Navy: nuclear power plant engineer, 1983–9; University of Texas at 

San Antonio, Division of Earth and Physical Sciences: technical staff assistant, 1989-90; Southwest Research 

Institute: student scientist, 1990–1; University of Texas at San Antonio, Division of Earth and Physical Sciences: 

research associate, 1991–3; Southwest Research Institute: research scientist, 1993–5; Cambrian Systems, Inc.: 

project manager, 1995–9; Southwest Research Institute: 1999-[research scientist, 1999-2002; senior research 

scientist, 2002–7; principal scientist, 2007-present]. 

MEMBERSHIPS: Geochemical Society; Geological Society of America; National Ground Water Association. 

September 2015 
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NATHANIEL J. TOLL 
Senior Research Scientist 

Department of Earth, Material, and Planetary Sciences 

Geosciences and Engineering Division 

 

M.S., Hydrogeology, University of Georgia, 2005 

B.S., Geology, Tufts University, 1999 

 

 

Mr. Toll has more than 15 years of experience in water resources investigations, repository site characterization, 

environmental site characterization, environmental remediation, environmental risk assessment, and mine water 

disposition issues.  He applies numerical models to groundwater and surface water systems to inform water 

management decisions.  He is an expert in deep borehole testing in low permeability environments. 

At SwRI, Mr. Toll investigates local and regional groundwater systems using a variety of field, desktop, and 

numerical techniques.  He creates large deterministic numerical models of complex hydrogeologic systems to 

address water management issues in Texas and neighboring states, and considers the effects of uncertainties on the 

resulting analyses. 

Prior to joining SwRI, Mr. Toll held senior and principal level technical positions in the mining industry.  He 

worked at Rio Tinto’s Bingham Canyon mine developing and implementing programs to reduce slope pore 

pressures and consequently increase slope stability.  At Bingham Canyon, he modernized their data acquisition and 

analysis capabilities to provide critical slope stability information to the mine management in a timely manner.  He 

also worked for Rio Tinto at their Ranger Uranium mine in Northern Australia as the manager of the Water Sciences 

group.  At Ranger, he oversaw the monitoring and statutory reporting of surface water and groundwater to ensure 

the protection of the surrounding Kakadu world heritage site.  He oversaw a program to test the effectiveness of 

mine closure plans with respect to protecting the environment for 10,000 years after closure.  Mr. Toll’s use of 

performance assessment (PA) methods, which he learned while a senior scientist at Sandia National Laboratories, 

enhanced Rio Tinto/ERA’s reputation with regulators and stakeholders. 

At Sandia National Laboratories, Mr. Toll served as the well test lead for the Waste Isolation Pilot Plant (WIPP).  In 

this role, he designed, planned, and executed long-term aquifer tests in the Culebra Formation above the WIPP 

repository horizon.  He also designed and built several downhole instruments for collecting and conducting pressure 

testing in deep low permeability formations.  These instruments continue to be used in geologic repository programs 

in the USA, Canada, Japan, Australia and South Korea. 

As a Research Assistant at the University of Georgia, Mr. Toll was tasked with developing novel solutions to 

sinusoidal aquifer tests conducted in the Culebra Formation at the WIPP site.  His thesis work expanded to include 

refining methods for the removal of barometric and earth-tide influences on groundwater level and pressure data. 

Before graduate school, Mr. Toll worked on a consulting team characterizing large CERCLA sites for the US Air 

Force.  His work consulting to the Air Force led to several innovative remediation projects. 

PUBLICATIONS: Mr. Toll has published one peer reviewed paper related to groundwater characterization and co-

authored four papers related to varve chronology.  He has written dozens of technical reports including reports 

submitted in hearings in the Australian House of Parliament. 

PROFESSIONAL CHRONOLOGY: Earthtech: geologist, 1999-2005; University of Georgia: research assistant, 

2003-5; Sandia National Laboratories: senior member of the technical staff, 2005-8; Rio Tinto: senior 

hydrogeologist, principal hydrogeologist, technical manager, 2008-12; Braemar Iron: managing director, 2012-14; 

Southwest Research Institute: senior research scientist, 2015-present. 

September 2015 
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ALAN P. MORRIS, Ph.D. 
Staff Scientist 

Department of Earth, Material, and Planetary Sciences 

Geosciences and Engineering Division 

 

Ph.D., Geology, Gonville and Caius College, University of Cambridge, England, 1980 
B.Sc., Geology, with Honors, Imperial College of Science and Technology, England, 1973 

 

 

Dr. Morris is a structural geologist with expertise in quantitative analysis of rock deformation.  He has studied 

deformed rocks at large and small scales in various locations around the world.  Dr. Morris also has experience 

validating structural interpretations for the petroleum industry in a variety of tectonic settings, including fold thrust 

belts, strike-slip margins, and extensional sedimentary basins.  To assist in the interpretation of geologic structures, 

he has developed computer programs to model aspects of rock deformation and assist in teaching geology.  He is the 

originator and coauthor of 3DStress
®
, an award-winning program that permits interactive analysis of stresses acting 

on fractures of any orientation within a given stress system and the assessment of the likelihood that a fault will slip. 

Dr. Morris assisted in developing a knowledge base and analytical tools for evaluating a potential high-level 

radioactive waste repository at Yucca Mountain, Nevada.  He studies deformed rocks using a range of approaches 

including both physical analog and computer-based modeling, but always grounded in and informed by field 

observations.  Dr. Morris has experience interpreting and validating cross-sections for the petroleum industry in a 

variety of tectonic settings, including fold-thrust belts (Canadian Rocky Mountain Foothills, Colombia), strike-slip 

margins (California, Eastern Mediterranean) and extensional sedimentary basins (Gulf of Mexico, offshore 

Newfoundland, offshore Vietnam).  Since 2006 and as part of two SwRI Joint Industry Projects, Dr. Morris has 

studied the influence of mechanical stratigraphy on naturally occurring and hydraulically induced geologic 

structures in conventional and unconventional reservoirs.  Dr. Morris assists in preparing and teaching training 

courses for geoscience professionals in the energy industry.  He is currently investigating methods for characterizing 

small-scale (subseismic) faults, and in estimating in situ stress states from geological data. 

Before coming to Southwest Research Institute, Dr. Morris was an assistant professor of geology at Wayne State 

University in Detroit.  He then moved to San Antonio, where he was a professor at the University of Texas at San 

Antonio.  In 1995, he formed Cambrian Systems with three colleagues to develop educational software for the 

middle school earth science curriculum. 

In the course of his earlier field research, Dr. Morris participated in several wilderness expeditions to the Arctic 

Archipelago of Svalbard.  He was the leader of three of these, with responsibility for all logistic and scientific 

aspects of the expeditions.  Six graduate students successfully completed Masters’ projects as a result of this work. 

Dr. Morris is the author or coauthor of more than 55 refereed publications, primarily on structural geology and 

related tectonic issues.  He has presented the results of his research at numerous national and international 

conferences.  His current research interests include 3-D stress systems, fault formation, fractured reservoirs, and the 

geometric evolution of fault systems on Earth and other planetary bodies. 

PROFESSIONAL CREDENTIALS: Licensed Professional Geoscientist, in the State of Texas 

PROFESSIONAL CHRONOLOGY: Wayne State University: assistant professor, 1979-83; University of Texas at 

San Antonio: 1983-2005 (assistant professor, 1983–9; associate professor, 1989–9; full professor, 1999-2005); 

Independent consultant (at SwRI), 1992-2005; Southwest Research Institute: principal scientist, 2005–7; staff 

scientist, 2007-present. 

September 2015 
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RONALD N. McGINNIS, JR. 
Senior Research Scientist 

Department of Earth, Material, and Planetary Sciences 

Geosciences and Engineering Division 

 

M.S., Geology, University of Texas at San Antonio, 2005 

B.S., Geology, University of Texas at San Antonio, 2002 

 

 

Mr. McGinnis is a structural geologist whose research has included quantitative and qualitative analyses of the 

origins of structural geologic and tectonic features occurring in the French Alps, the flood basalts of Southern Idaho, 

the Basin and Range Province of the western United States, the northern Rocky Mountains, the Ouachita and 

Laramide orogenies of west Texas, the Balcones fault system of central Texas, and the Devils River Trend and 

Maverick Basin of central and south Texas.  His work includes structural geological analysis of groundwater 

aquifers, characterization of faulted and fractured hydrocarbon reservoirs, seismic interpretation, and cross-section 

construction through structurally complex hydrocarbon reservoirs and groundwater aquifers.  In addition, 

Mr. McGinnis prepares and teaches training courses for the energy industry.  He is currently investigating 

mechanical stratigraphy and the control it has on natural deformation features, which affect hydraulic fracturing 

programs in unconventional reservoirs. 

Mr. McGinnis also conducts geophysical surveys for the purpose of understanding the subsurface geology.  These 

investigations support a wide range of purposes, including general site characterization, assessment of the presence 

and risk of caves and underground conduits, karst hydrology, structural geological controls on petroleum resources, 

the presence and evolution of permafrost conditions, and planetary science.  Study sites include the Edwards and 

Barton Springs aquifer systems of Texas; mesas of the western desert of Egypt; karst features on the island of 

Barbados; fluvial deposits of sand and gravel aggregate resources in Arkansas, Louisiana, and Texas; the Bishop 

Tuff sequence in California; aeolian dunes in the Alaskan arctic; and permafrost distribution in southeastern Alaska.  

Mr. McGinnis uses a wide-range of surveying techniques for stratigraphic, hydrogeologic, geophysical, and 

structural mapping.  These include real-time kinematic differential GPS, geodetic GPS, total station, and ground 

based spatial scanning.  He is proficient in the use of Res2/3dinv, EarthImager, Surfer
®
, ArcGIS, Lithotect, 

PETREL, and Trimble RealWorks to create and visualize 2D and 3D models of geologic systems. 

PUBLICATIONS: Mr. McGinnis has authored or co-authored 30 peer reviewed technical articles and 45 published 

abstracts. 

PROFESSIONAL CHRONOLOGY: Southwest Research Institute: 2002-[graduate student scientist, 2002–5; 

scientist, 2005–7; research scientist, 2007–2011; senior research scientist, 2011-present]. 

MEMBERSHIPS:  American Association of Petroleum Geoscientists 

September 2015 
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GARY R. WALTER, Ph.D. 
Staff Scientist 

Department of Earth, Material, and Planetary Sciences 

Geosciences and Engineering Division 

 

Ph.D., Hydrology, University of Arizona, 1985 

M.A., Geology, University of Missouri, Columbia, 1974 

B.A., Chinese and Sociology, University of Kansas, 1969 

 

 

Dr. Walter has more than 30 years’ experience in the fields of hydrogeology and environmental remediation.  He 

specializes in applying numerical models to environmental and water supply problems.  He has developed and 

applied computer programs to simulate groundwater flow and transport of reactive chemical constituents, as well as 

vapor-phase transport and the analysis of complex well hydraulics problems. 

Dr. Walter is a staff scientist in the Department of Earth, Material, and Planetary Sciences.  In this capacity, his 

responsibilities include developing, leading, and participating in interdisciplinary research projects in the earth and 

planetary sciences.  His specific areas of expertise include applications of remote sensing technologies to detecting 

and monitoring geologic hazards, evaluating degradation in roadways, evaluating the impacts of climate change, and 

understanding and managing anthropogenic carbon emissions through geologic carbon sequestration. He is currently 

principal investigator on a project to develop methods for simulating development of solution mines in layered 

evaporite minerals.  Dr. Walter also contributes technical and regulatory analyses to a full range of radioactive waste 

management projects.  His recent projects include experimental studies to evaluate the properties of cementitious 

materials proposed for use in closing radioactive waste management facilities.  He also has managed 

interdisciplinary projects related to development of a hydrogen fuel economy, geologic carbon sequestration, and 

international programs for high-level radioactive waste disposal.  He continues to be involved in various projects 

investigating and managing ground water contamination, as well as environmental impacts of industrial activities. 

Before joining the Geosciences and Engineering Division, Dr. Walter was President of Hydro Geo Chem, an 

environmental consulting firm.  In addition to his administrative responsibilities, he personally supervised field 

investigations of groundwater and soil contamination by hazardous organic and inorganic wastes throughout the 

United States, as well as in the United Kingdom, Belgium, and Venezuela.  He has worked extensively designing 

systems to extract and manage subsurface gases.  He has been an expert witness in fractured rock hydrogeology, 

stream-aquifer interactions, groundwater resource evaluation, and soil vapor-phase transport, and site remediation. 

Dr. Walter has published peer-reviewed articles on well testing methods and analysis of groundwater flow patterns, 

remote sensing of hydrologic processes, and radon emissions from solid waste landfills.  He has made numerous 

presentations at professional conferences on environmental remediation, well hydraulics, and evaluation of landfill 

remediation systems. 

PROFESSIONAL CREDENTIALS: Licensed Professional Geologist, in the State of Wyoming 

PROFESSIONAL CHRONOLOGY: Kansas Fish and Game Commission: hydrologist, 1974–5; Alabama 

Geological Survey: geologist, 1975–8; University of Arizona: graduate research assistant, 1978-83; Hydro Geo 

Chem, Inc.: senior hydrogeologist, 1983-98; president, 1998-2003; Southwest Research Institute: 2003-[principal 

scientist, 2003–5; manager, 2005-15; staff scientist, 2015-present]. 

September 2015 
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Neil Deeds has 21 years of research and applied experience in 

modeling and analysis of hydrologic systems, including water 

availability, flow, and transport. He has experience applying codes 

such as MODFLOW and its variants, MT3DMS, SEAWAT, SWIFT 

II, SWAT, NUFT, UTCHEM, and UTSTREAM for fluid-flow 

modeling and GTFM/nSIGHTS for well test analysis. He has 15 

years of experience in uncertainty, importance, and risk analyses as 

applied to physical modeling studies and has developed and used 

numerous uncertainty analysis and optimization codes, such as 

PEST, UCODE, mCalc, and GoldSim. Dr. Deeds has 16 years of 

experience working with desktop geographic information systems 

(GIS) software, including ArcGIS and GRASS. Over the last three 

years, he has developed web-based GIS applications using both 

ESRI’s ArcGIS for Server and open source solutions, such as 

Geoserver. Dr. Deeds has been involved in more than 40 modeling 

projects and has taken a project management and/or technical lead 

role in many water resources modeling studies, including 

groundwater availability models (GAMs) of aquifers throughout 

Texas. He has served as a technical manager or technical lead in 

quantifying processes such as recharge, hydraulic conductivity, and 

surface water/groundwater interaction in support of regional and sub-

regional groundwater modeling projects. Dr. Deeds has been the 

technical lead in data management and organization and has 

developed data models for several water resources projects. Dr. 

Deeds has 12 years of experience in preparing communication 

materials and interacting with agencies and interested stakeholders in Texas, including the Texas Water Development 

Board (TWDB), Lower Colorado River Authority (LCRA), regional water planning groups and groundwater 

conservation districts (GCDs). 

Project Experience – Water Resources 

Update of the Northern Trinity and Woodbine Groundwater Availability Model for GMA 8, Selected GCDs, TX. 2011 

– 2014.  Hydrogeologist and Modeler. Supported the development of conceptual and numerical models for the update 

to the Northern Trinity and Woodbine Groundwater Availability model. Conceptual model included a complete 

reassessment of stratigraphy, lithology, and water quality in the Northern Trinity and Woodbine aquifers. Over 1,500 

geophysical logs were compiled in a database, for determination of stratigraphy, lithology and water quality. Log 

analysis was performed by Scott Hamlin of the Bureau. Supported creation of stratigraphic from log picks. Supported 

determination of aquifer productivity, and analysis of over 1,700 wells for water quality in order to determine 

hydrogeochemical facies (providing information about the likely evolution of the groundwater system), as well as 

creating aquifer-specific maps of total dissolved solids and chloride. Areas where brackish water existed were 

identified in each formation that comprises the Trinity Aquifer.   

Assessment of Groundwater Monitoring Approaches to Brackish Aquifers, Texas Water Development Board (TWDB), 

TX. 2010 – 2011. Project Manager and Technical Lead. Reviewed existing literature and documentation for variable-

density codes to determine when particular codes are appropriate for particular hydrogeologic conditions relevant to 

production of brackish water. One of the goals of the Brackish Resources Aquifer Characterization System (BRACS) 

program at the TWDB is building replicable numerical groundwater flow models for estimating aquifer productivity. 

Performed a literature review to assess existing information on the status and applicability of various types of flow 

models for brackish aquifers and the influence of aquifer geometry and geological structure on salinity distribution and 

brackish groundwater movement. Recommended and documented conditions under which a specific type of 

groundwater flow model or models might be applicable. Developed a screening tool that enabled users to determine the 

most appropriate groundwater flow model for an aquifer. 

Feasibility Study for Brackish Water Production and Desalination near New Braunfels for the Texas General Land 

Office, TX. 2012. Hydrogeologist. The Texas General Land Office (GLO) is the owner of property in Comal County, 

TX. In order for development to occur on the property, a reliable water supply must be established. One possible supply 

option is brackish groundwater combined with a desalination facility. Performed hydrogeologic analyses to support a 

Professional Registrations/Affiliations: 

 Professional Engineer, Texas, 2003, No. 92741 

Professional History: 

2014 – present  Vice President, Senior Water Resources 

Engineer – INTERA Inc., Austin, TX 

2009 – 2014  Group Lead, Senior Water Resources 

Engineer – INTERA Inc., Austin, TX 

2006 – Present Adjunct Professor – Department of 

Petroleum and Geosystems Engineering, 

University of Texas at Austin, Austin, TX 

1999 – 2009  Water Resources Engineer – INTERA Inc., 

Austin, TX 

Specialized Training & Software: 

 MikeSHE Training, Danish Hydrology Institute, 2009 

Years of Experience: 21

Education: 

 PhD, 1999, Civil Engineering, University of 

Texas 

 MS, 1997, Civil Engineering, University of 

Texas 

 BS, 1994, Environmental Engineering, 

University of Oklahoma 
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preliminary feasibility study for this option. Determined the probable brackish water production rate, the water quality 

of this raw source, and the feasibility of disposing of the saline waste stream through a deep injection well. One of the 

primary considerations for availability was the presence of a large fault near the proposed brackish water production 

zone. Provided initial cost estimates for construction and operation of the production and disposal wells. Findings were 

reported to GLO staff in the form of a technical memo. 

Initial Evaluation of Locations for Aquifer Storage and Recovery (ASR) in Comal County, New Braunfels Utility, TX. 

2011 – 2012. Hydrogeologist. To support an evaluation of ASR as a potential method of improving water supply 

capabilities during drought conditions, supported scoping study of the hydrogeology of the region to provide guidance 

as to the productivity and suitability of aquifers and other formations. This has included a survey of the characteristics 

of existing wells in the area (in the Trinity Aquifer) and a review of geophysical logs to help evaluate deeper units 

(such as the Hosston-Sligo) not currently being pumped. Reviewed hydrogeology of the brackish Edwards in the region 

southeast of Interstate 35 for ASR site potential. Reported findings to New Braunfels Utility. Pilot program is planned 

for the near future, pending discussions between NBU and Edwards Aquifer Authority about regulatory considerations. 

Geochemical Modeling of Gulf Coast Aquifer, Texas Water Development Board (TWDB), TX. 2011 – 2013. Modeler. 

Modeled geochemical data for the Texas Gulf Coast aquifer to define and describe the groundwater flow system for 

Groundwater Management Areas (GMAs) 14, 15, and 16. Performed particle tracking simulations to evaluate 

groundwater flow patterns and groundwater age.   Created time-lapse visualizations of particle movement for the three 

groundwater models used for the particle tracking, including the Northern, Central, Southern GAMs. 

Development of a Groundwater Availability Model (GAM) for the High Plains Aquifer System, Texas Water 

Development Board, TX, NM, OK, CO, and KS. 2012 – 2015. Project Manager. Lead efforts to build a groundwater 

model that combines the Northern Ogallala, Southern Ogallala (including the Edwards Trinity High Plains and Rita 

Blanca Aquifers), and Dockum GAMs. The study area is the largest in the history of Texas Water Development Board 

GAMs, encompassing all or part of 95 counties in Texas, New Mexico, Oklahoma, Colorado, and Kansas. The 

conceptual model report included a general assessment of the climatic and hydrologic conditions in the study area, as 

well as detailed studies of geologic structure (based on analysis of over 2,000 geophysical logs), properties, recharge, 

natural discharge, pumping, and water quality. As part of the project, all geophysical logs and the results of the log 

analyses were imported to the BRACs database for delivery to TWDB. Worked closely with TWDB staff to ensure that 

the integration of the logs was consistent with the schema of the BRACs database. 

The conceptual model was used as a basis for developing the numerical model.  A numerical model was developed 

with half-mile-square grid cells and 4 layers, with approximately one million active grid cells.  The numerical model 

was calibrated using PEST, with pilot point multiplier fields for recharge and horizontal hydraulic conductivity of the 

Ogallala Aquifer.  Those parameters were the most important to both heads and flow rates.  The final model provides 

good insight into the interaction of the Ogallala Aquifer and the minor aquifers in the system, and will be used as a tool 

for state water planning.  

Update to the Edwards Aquifer Fault Zone (Barton Springs Segment) Model, Barton Spring Edwards Aquifer 

Conservation District, TX. 2014-present. Lead Modeler. Performed minor update to Edwards Aquifer (Barton Springs 

Segment) model.  In the first update, extended the active area of the model downdip, using structure data from a recent 

USGS Edwards Aquifer model (San Antonia segment).  The goal of updating the model is to eventually allow 

simulation of variable density flow and transport, to investigate the effects of potential brackish water production or 

aquifer storage recovery in the brackish Edwards. 

Development of a Variable-Density Cross-Sectional Model in the Lower Colorado River Basin, Lower Colorado River 

Authority (LCRA), TX. 2007 – 2008. Modeler, Various Technical Leads. Work on the LCRA-SAWS Water Project 

included various modeling tasks. Created a two-dimensional, variable-density model in SEAWAT to assess the 

conceptualization of the downdip boundary in the constant density model. Also used the cross-sectional model to 

estimate the effects of pumping in Matagorda County on the location of the saline water interface. Other work with 

variable density modeling included comparison of a sharp interface analytical upconing solution to a three-dimensional 

SEAWAT model of a single pumping well. 
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Daniel Lupton has over ten years of professional experience in 

water resources and geological sciences. His research and 

professional experience range from geophysical well log analysis to 

evaluation of groundwater and surface water system interactions, and 

encompass both field and numerical techniques. He has employed 

field techniques such as geophysical logging/correlation, water level 

sampling, and spring discharge surveys in conjunction with 

groundwater modeling to develop an improved understanding of 

complex flow systems. Much of Mr. Lupton’s research experience 

has involved evaluations of groundwater basins to quantify local-, 

intermediate- and regional-flow regimes. He co-developed a method 

for evaluating areas of recharge and discharge based on correlations 

of naturally occurring features. Mr. Lupton’s project experience has 

centered on aquifer characterization techniques ranging from aquifer 

hydraulics to lithology/water quality. Additionally, Mr. Lupton has 

considerable experience in the evaluation and characterization of 

brackish water resources and the geologic units that contain these 

brackish resources. Mr. Lupton’s current focus in on the analysis of 

geophysical logs in an attempt to evaluate water quality trends within 

groundwater basins. Much of this work involves the construction of 

geologic models using interpolation algorithms that are reflective of 

paleo-depositional environments. This work has afforded Mr. Lupton 

the opportunity to evaluate brackish groundwater resources 

extensively in a number of aquifers within Texas, New Mexico, and 

Oklahoma. 

Project Experience – Water Resources 

Evaluation of the Effects of Faulting on Groundwater Flow, Post Oak 

Savanah Groundwater Conservation District. 2014-present.   

Geologist. Post Oak Savanah Groundwater Conservation District 

(POSGCD) wanted to know the impacts of not integrating faults into 

the regional Groundwater Availability Model (GAM) that they used 

to model their Desired Future Conditions (DFCs) as required by 

Texas law. The project to date has involved the acquisition of over 

600 geophysical logs in an attempt to resolve the base of the Carrizo-

Wilcox aquifer system. All structural picks will be brought together 

and incorporated into a surface that reflects the significant faulting 

affecting the area. Hydraulic simulations using this surface will be 

run, and the effects of faulting on the groundwater system will be 

investigated. 

Brackish Resource Assessment, City of Corpus Christi, San Patricio, 

Nueces and Aransas Counties, TX. 2013. Geologist. The water 

resource manager for the city of Corpus Christi contacted INTERA 

about the possibility of using brackish groundwater for their future 

water supplies. The project was set up into multiple phases. Phase I 

Involved the construction of a Petra database that included all of the 

existing geologic/hydrogeologic information for the area, along with 

more than 100 strategically placed oil and gas geophysical logs. The logs were subsequently digitized and evaluated for 

lithology and water quality parameters. Results were compared with water wells in the area, and corrections were 

made. The resulting dataset provided insight into the depth and quality of accessible groundwater within San Patricio 

and Nueces counties. The next phase of the project involved specific testing of areas designated from the results of the 

water quality and lithology distribution. Test wells were drilled, logged, tested, and sampled. Upon completing the test 

well phase, improvements to the water quality conceptual model were made as necessary.  

Professional Registrations/Affiliations: 

 Professional Geoscientist, Texas, 2012, No. 11354 

 Professional Geoscientist, Indiana, 2014, No. 2512 

 Technical Advisor, Well Aware 

 Member, Geological Society of America,  

Hydrogeology Division 

 Member, National Ground Water Association 

 Member, American Association of Petroleum Geologists 

 Member, Austin Geological Society 

Professional History: 

2010 – Present Hydrogeologist – INTERA Inc., Austin, TX 

2010 Independent Contractor – Lupton 

Hydrologic, Austin, TX 

2009 Intern – Bee Cave Water Well Drilling 

Services, Austin, TX 

2007 – 2009  Research Assistant – University of Texas, 

San Antonio, TX 

2007 – 2008  Teaching Assistant – University of Texas, 

San Antonio, TX  

2006 – 2007 Technician – Selby Geologic, Austin, TX 

2005 – 2006  Research Assistant – Texas State 

University, San Antonio, TX 

2005 – 2009 Backflow Technician – Lupton Backflow, 

Kyle, TX 

2005 Intern – Koke’s Resource Conservation 

Program, Kaua’i, HI 

Specialized Training: 

 PetroSkills 40 hour Sequence Stratigraphy Course 

(Instructor: Dr. Clyde H. Moore) 

 PetroSkills 40 hour Well Log Interpretation Course  

(Instructor: Dr. E.C. Thomas) 

 40-Hour General Site Workers Training,  

OSHA 29 CFR 1910.120(e)(3), 2011 

 8-Hour Refresher, OSHA 29 CFR 1910.120 (e), 2014 

 CPR, First Aid, and Blood borne Pathogens Training,  

OSHA 29 CFR 1910.1030, 2013 

Software Experience: 

 ArcGIS v.10.1, Arc Hydro Groundwater, Subsurface Analyst, 

PETRA, ENVI, PMWIN, Wateq4F, PHREEQC 

Years of Experience: 10

Education: 

 MS, 2009, Hydrogeology,  

University of Texas at San Antonio 

 BS, 2006, Resource and Environmental 

Studies (Geology Emphasis),  

Texas State University 

TWDB Contract No. 1600011950 
Exhibit A, 90 of 204



 

 

90 

 

Statement of Qualification 

Evaluation of Water Quality and Stratigraphy, Panola County Groundwater Conservation District, TX. 2013. 

Geologist. The Panola County Groundwater Conservation District (GCD) is responsible for the protection, 

conservation, and enhancement of groundwater resources in Panola County. As part of that mandate, INTERA was 

hired to evaluate the stratigraphy and groundwater quality distribution throughout the county. Project responsibilities 

included the creation of structural surfaces for the base of the Wilcox aquifer and the base of useable-quality water, 

which were visually depicted in a series of eight (four along dip and four along strike) cross sections and a composite 

fence diagram. In addition, picks from the Texas Rail Road Commission were evaluated to check agreement and 

consistency with documented sources for the base of the Wilcox aquifer. Upon receiving a detailed report and 

presentation, the client immediately began to appropriate funds for a second, more detailed analysis of the aquifer 

stratigraphy and water quality distribution. 

Evaluation of Stratigraphy, Lithology and Water Quality of the Dockum Formation, Confidential Client, Irion County, 

TX. 2013. Geologist. Client wanted a full scale hydrogeologic flow model of the Santa Rosa Formation of the Dockum 

Aquifer. Project responsibilities included working with the client to build a Petra database of all the logs, outcrop 

information, cuttings, and any other associated geologic information. Once the database was built, formation tops were 

picked on more than 400 logs. Additionally, petrophysical analysis was implemented to characterize water quality and 

lithology of the formation. 

Feasibility Study for Aquifer Storage and Recovery, New Braunfels Utility, New Braunfels, TX. 2012. Hydrogeologist. 

INTERA was asked to evaluate the practical aquifer storage and recovery (ASR) applications that might be beneficial 

to the New Braunfels Utility (NBU) (a municipally owned public utility) and its service area; to gather pertinent 

information on NBU’s water system and future plans; and to conduct a preliminary feasibility study to assess the 

viability of ASR as an NBU water management strategy. INTERA’s primary role was evaluating the hydrogeology of 

the area, determining the best formations for injection and production, and designing a test plan for the next phase of 

the project. Personal responsibilities included evaluation of geophysical logs and surface geology in anticipation of 

developing a cross section through the project area. In addition, porosity logs and down-dip oil and gas logs were 

evaluated for up-dip projections of trends in the study area. 

Feasibility Study for Brackish Groundwater Desalination, Texas General Land Office, Comal County, TX. 2012. 

Hydrogeologist. The Texas General Land Office (GLO) is the owner of property in Comal County, TX. In order for 

development to occur on the property, a reliable water supply must be established. One possible supply option is 

brackish groundwater combined with a desalination facility. INTERA was engaged by the GLO to perform a 

preliminary feasibility study for this option. INTERA’s primary role was determining the probable brackish water 

production rate, the water quality of this raw source, and the feasibility of disposing of the saline waste stream through 

a deep injection well. In addition, INTERA provided initial cost estimates for construction and operation of the 

production and disposal wells. Personal responsibilities consisted of evaluating the formation characteristics for 

production/injection potential.    

Development of a Groundwater Availability Model (GAM) for the High Plains Aquifer System, Texas Water 

Development Board, TX, NM, OK, CO, and KS. 2012 – Present. Geologist. The Texas Water Development Board 

(TWDB), along with various other funding agencies, tasked INTERA with the creation of a new GAM for the High 

Plains aquifer system. The study area is the largest in the history of TWDB GAMs, encompassing all or part of 95 

counties in Texas, New Mexico, Oklahoma, Colorado, and Kansas. The project includes the creation of a geophysical 

well log database that will be used to make structural, lithologic, and water quality picks that will be incorporated into 

the model to provide the TWDB with a more in-depth understanding of the groundwater flow dynamics within the 

High Plains aquifer system. Responsibilities include picking the base of the Ogallala Aquifer on more than 2,000 

geophysical well logs. Additionally, a log based lithologic analysis was implemented. Led the integration of the log 

information with the BRACs database. Worked closely with TWDB staff to ensure that the BRACs import was 

completed consistent with the schema. 

Geophysical Log Analysis of Antlers Aquifer, Choctaw and Chickasaw Tribes, OK. 2012 – Present. Hydrogeologist. 

Responsible for selection and subsequent integration of resistivity and spontaneous potential well logs in anticipation of 

picking the various Cretaceous transgressive/regressive sequences in northern Texas and southern Oklahoma that will 

be integrated into a model being created for the Northern Trinity aquifer GAM. Upon completion of the structural 

picks, water quality and lithology were also analyzed where possible. 
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Herbert Scott Hamlin 

Bureau of Economic Geology 

Austin, Texas 78713 

512-934-4573 

scott.hamlin@beg.utexas.edu 

A C A D E M I C S  /  L I C E N S U R E  

Ph.D. Geology, University of Texas at Austin 

M.A. Geology, University of Texas at Austin 

Texas Professional Geoscientist License Number 10169 

A R E A S  O F  E X P E R T I S E  

Hydrogeology, sedimentary geology, petroleum geology. 

Structure, stratigraphy, and depositional systems of Texas aquifers. 

Geophysical log correlation and interpretation (30 years experience).  

Subsurface data analysis using Petra software (7 years experience). 

Advanced GIS applications using ESRI ArcGIS (13 years experience). 

Technical writing, publication, oral presentation, training. 

P R O F E S S I O N A L  E X P E R I E N C E  

Geological Consultant       2008-present 

Technical writing, training courses, stratigraphy. Clients include URS Corporation, INTERA 

Inc, Mullican and Associates, Pioneer Natural Resources, Chesapeake Energy. 

Bureau of Economic Geology, University of Texas, Austin, Texas 2007-present 

Research Associate 

Applied research for government agencies and for industry. Subsurface stratigraphy and 

reservoir characterization in the Gulf of Mexico Basin, the East Texas Basin, and the Permian 

Basin of West Texas.  

Texas Water Development Board, Austin, Texas    2004-2007 

Hydrologist 

Groundwater availability modeling program (GAM). Conceptual model preparation, GIS 

spatial analysis, database development. 

Bureau of Economic Geology, University of Texas, Austin, Texas 1983-2003 

Research Associate 

Applied research for government agencies and for industry. Subsurface stratigraphy, 

depositional systems, groundwater flow systems, unconventional energy resources, salt dome 

geology.  

S T R A T I G R A P H Y  P R O J E C T S  

West Texas Permian 

North-Central Texas Paleozoic  

South Texas Carrizo-Wilcox aquifer 

Gulf Coast aquifer and salt domes 

Yegua-Jackson aquifer 

East Texas Basin Cretaceous 

Wyoming Cretaceous 

Australia Paleozoic 

Venezuela Tertiary 
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G R O U N D W A T E R  M O D E L I N G  P R O J E C T S  

Developed structure and conceptual models for: 

Northern Trinity aquifer 

Trinity Hill Country aquifer 

Carrizo-Wilcox aquifer 

Gulf Coast aquifer 

Edwards-Trinity Plateau aquifer 

Yegua-Jackson aquifer 

Presidio-Redford aquifer 

S E L E C T E D  S T R A T I G R A P H Y  P U B L I C A T I O N S  

Kelley, V., H. S. Hamlin, J. Ewing, T. Jones, S. Young, N. Deeds, 2014, Updated Groundwater 

Availability Model of the Northern Trinity and Woodbine Aquifer, 990 p. 

Hamlin, H. S., 2009, Ozona sandstone, Val Verde Basin, Texas: synorogenic stratigraphy and 

depositional history in a Permian foredeep basin: AAPG Bulletin, v. 93, no. 5, p. 573–594. 

Hamlin, H. S., 2006, Salt domes in the Gulf Coast aquifer, in Mace R. E., Davidson, S. C., 

Angle, E. S., and Mullican, W. F., III, eds., Aquifers of the Gulf Coast of Texas: Texas Water 

Development Board Report 365, p. 217–230. 

Hamlin, H. S., 1996, Frontier Formation stratigraphy on the Moxa Arch, Green River Basin, 

Wyoming: The Mountain Geologist, v. 33, no. 2, p. 35–44. 

Hamlin, H. S., Dutton, S. P., Seggie, Robert, and Tyler, Noel, 1996, Depositional controls on 

reservoir properties in a braid-delta sandstone, Tirrawarra oil field, South Australia: AAPG 

Bulletin, v. 80, no. 2, p. 139–156. 

Hamlin, H. S., Clift, S. J., Dutton, S. P., Hentz, T. F., and Laubach, S. E., 1995, Canyon 

sandstones—a geologically complex natural gas play in slope and basin facies, Val Verde 

Basin, southwest Texas: The University of Texas at Austin, Bureau of Economic Geology 

Report of Investigations No. 232, 74 p. 

Hamlin, H. S., Walter, T. G., and Kreitler, C. W., 1990, Colocation of heavy oil and 

geopressured-geothermal brine resources, examples from South Texas and Kern County, 

California, in Negus-de Wys, J., ed., Proceedings of the First Meeting of the Industrial 

Consortium for the Utilization of the Geopressured-Geothermal Resource: Idaho Falls, Idaho, 

EG&G Idaho, Inc., p. 17–55. 

Hamlin, H. S., 1988, Depositional and ground-water flow systems of the Carrizo–Wilcox 

aquifer, South Texas: The University of Texas at Austin, Bureau of Economic Geology 

Report of Investigations No. 175, 61 p. 

Hamlin, H. S., Smith, D. A., and Akhter, M. S., 1988, Hydrogeology of Barbers Hill salt dome, 

Texas Coastal Plain: The University of Texas at Austin, Bureau of Economic Geology 

Report of Investigations No. 176, 41 p. 
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Hardie Seay Nance 

Bureau of Economic Geology 

Austin, Texas 78713 

512-471-6285 

seay.nance@beg.utexas.edu 

A C A D E M I C S  

Ph.D. Geology, University of Texas at Austin 

M.A. Geology, University of Texas at Austin 

B.S. Geology, University of Texas at Austin 

A R E A S  O F  E X P E R T I S E  

Stratigraphy, hydrogeology, environmental geology. 

Geophysical log correlation and interpretation (26 years experience). 

Surface water – groundwater interactions. 

Hydrochemistry, groundwater mixing, and water-rock interactions. 

P R O F E S S I O N A L  E X P E R I E N C E  

Bureau of Economic Geology, University of Texas, Austin, Texas 2001-present 

Research Associate 

Subsurface stratigraphy and well log correlation, West Texas. Hydrochemical and isotopic 

characterization of groundwater flow systems. Surface – groundwater interactions and aquifer 

contamination.  

Geological Consultant, Leander, Texas     1996-2001 

Subsurface stratigraphy in support of petroleum exploration and drilling fluid disposal 

operations. Pre-development environmental surveys.  

Bureau of Economic Geology, University of Texas, Austin, Texas 1978-1996 

Research Scientist Associate 

Hydrogeologic impact studies of subsurface waste isolation, Texas Panhandle. Subsurface 

stratigraphy and outcrop fieldwork in support of aquifer modeling, North-Central Texas. 

Environmental site assessment, North Central Texas.  

S T R A T I G R A P H Y  P R O J E C T S  

High Plains Texas Panhandle 

West Texas Permian Basin 

Trinity and Woodbine North-Central Texas 

Queen City-Sparta GAM 

San Juan Basin New Mexico 

Piceance Basin Colorado 

Burgos Basin Mexico 

S E L E C T E D  H Y D R O G E O L O G Y  P U B L I C A T I O N S  

Nance, H. S., 2010, Controls on and uses of hydrochemical and isotopic heterogeneity in the 

plateau aquifer system, contiguous aquifers, and associated surface water, Edwards Plateau 

region, Texas: Ph.D. dissertation, 300 p. 

Nance, H. S., Banner, Jay, Sharp, J. M., Jr., and James, Eric, 2007, Using basic hydrochemical 

data to interpret apparent groundwater ages for delineation of preferential recharge areas and 

flow paths, Edwards aquifer, West Texas: Geological Society of America Abstracts with 

Programs, v. 39, no. 6, p. 602. 
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Nance, H. S., 2006, Tracking salinity sources to Texas streams: examples from West Texas and 

the Texas Gulf Coastal Plain: Gulf Coast Association of Geological Societies Transactions, 

v. 56, p. 675–693. 

Nance, H. S., and Sharp, J. M., Jr., 2005, Dealing with non-precipitation chloride contributions 

in the chloride–mass balance approach to recharge calculations in the plateau aquifer system 

Texas: Gulf Coast Association of Geological Societies Transactions, v. 55, p. 580–592. 

Nance, H. S., 2004, Chapter 3. Hydrochemical variability in the Edwards-Trinity aquifer system, 

Edwards Plateau, Texas, in Mace, R. E., Angle, E. S., and Mullican, W. F, III, eds., Aquifers 

of the Edwards Plateau: Texas Water Development Board, Report 360, p. 63–90. 

Nance, H. S., and Mace, R. E., 1994, Stratigraphy in modeling ground-water flow in siliciclastic 

aquifers: an example from the Woodbine Formation, North Texas (abs.): American 

Association of Petroleum Geologists Annual Convention Abstracts, v. 3, p. 221. 

Nance, H. S., and Mace, R. E., 1993, Stratigraphic influences on water-level declines, Woodbine 

aquifer, Grayson County, North Texas (abs.): Geological Society of America Abstracts with 

Programs, v. 25, no. 6, p. A-441. 

Nance, H. S., 1988, Interfingering of evaporites and red beds: an example from the 

Queen/Grayburg Formation, Texas: Sedimentary Geology, v. 56, p. 357–381. 
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BRIAN B. HUNT, P.G. 
 

brianh@bseacd.org 
Barton Springs/Edwards Aquifer Conservation District 

1124 Regal Row, Austin Texas 78748 

Senior Hydrogeologist (Aug-08 to Present) 
Hydrogeologist (Nov-00 to Aug-08)   
Barton Springs/Edwards Aquifer Conservation District, Austin, Texas 
Supervisor: Dr. Brian A. Smith·  

 Hydrogeology research projects concerning quantity and quality of groundwater in the 
Edwards and, to a lesser extent, Trinity aquifer systems.  Specifically experience includes: 
sustainable yield evaluations, groundwater modeling (MODFLOW), dye tracing, monitor 
well (water level) network, groundwater sampling, geologic mapping, karst investigations, 
and aquifer testing.  

 Present technical information to technical and non-technical audiences.  Prepare and review 
technical reports. Respond to public inquiries. Supervision of internships. 

 
Geology Instructor (Adjunct Faculty) (July-03; Spring 2008) 

 Instructor for Austin Community College’s Environmental Geology (Geol 1305). 

 Instructed and developed curriculum for a field-based introductory physical geology course 
for S.U.N.Y. Purchase College’s Summer Study Abroad Program in Burgos, Spain (Summer 
2003). 

 
Geologist/Environmental Specialist (Sept-1999 to Nov-00) 
Horizon Environmental Services, Austin, Texas 

 Geologic Assessments (TCEQ), City of Austin Environmental and Habitat Assessments, 
cave and karst investigations, geologic research and mapping. 

 
M.Sc. Geological Sciences (May 2000)  
The University of Texas at Austin, Austin, Texas 
 
B.S. Geological Sciences with Special Departmental Honors (1996) 
The University of Texas at Austin, Austin, Texas 

 

Professional Geoscientist, Texas License #4949 
Austin Geological Society (President 2007-2008; VP 2004-2005; AGS Bulletin Editor, 2004-present) 
National Ground Water Association (NGWA) 
South Texas Geological Society  
International Association of Hydrogeologists (IAH) 
Geological Society of America (GSA) 

 

PUBLICATIONS 
 

Smith, B.A., B.B. Hunt, A.G. Andrews, J.A. Watson, M.O. Gary, D.A. Wierman, and A.S. Broun, 2014, 
Hydrologic Influences of the Blanco River on the Trinity and Edwards Aquifers, Central Texas, USA, in 
Hydrogeological and Environmental Investigations in Karst Systems, (Eds) B. Andreo, F. Carrasco, J. Duran, 
P. Jimenez, and J. LaMoreaux, Environmental Earth Sciences, Springer Berlin Heidelberg, Volume 1, pp 153-
161. 
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Hunt, B.B., R. Gary, B.A. Smith, A. Andrews, 2014, Refining the Freshwater/Saline-Water Interface, 
Edwards Aquifer, Hays and Travis Counties, Texas, BSEACD Report of Investigations, BSEACD RI 2014-
1001, October 2014, 16 p. + Appendices 
 
Wong, Corinne I., Kromann, Jenna S., Hunt, Brian B., Smith, Brian A., and Banner, Jay L., 2014, 
Investigation of Flow Between Trinity and Edwards Aquifers (Central Texas) Using Physical and 
Geochemical Monitoring in Multiport Wells. Vol. 52, No. 4–Groundwater–July-August 2014 (pages 624–
639). 
 
Smith, B.A., B.B. Hunt, W.F. Holland, 2013, Drought Trigger Methodology for the Barton Springs Aquifer, 
Travis and Hays Counties, Texas, BSEACD Report of Investigations, BSEACD RI 2013-1201, 36 p. + 
appendices 
 
Smith, B.A., and B.B. Hunt, 2013, Enhanced recharge to the Barton Springs segment of the Edwards Aquifer, 
Central Texas, Carbonates and Evaporites, May 2013, Volume 28, Issue 1-2, pp 67-73.  
 
Smith, Brian A., Brian B. Hunt, and Steve B. Johnson, 2012, Revisiting the Hydrologic Divide Between the 
San Antonio and Barton Springs Segments of the Edwards Aquifer: Insights from Recent Studies: Gulf Coast 
Association of Geological Societies Journal Vol. 1, 62nd Annual Convention, October 21-24, 2012, Austin, 
TX.  
 
Wierman, D.A., A.S. Broun, and B.B. Hunt (Eds), 2010, Hydrogeologic Atlas of the Hill Country Trinity 
Aquifer, Blanco, Hays, and Travis Counties, Central Texas: Preparted by the Hays-Trinity , Barton/Springs 
Edwards Aquifer, and Blanco Pedernales Groundwater Conservation Districts, July 2010, 17 plates+DVD. 
 
Smith, B.A. and B.B. Hunt, 2010, Plate 16: Hydraulic Interaction Between the Edwards and Trinity Aquifers, 
in Wierman, D.A., A.S. Broun, and B.B. Hunt (Eds), 2010, Hydrogeologic Atlas of the Hill Country Trinity 
Aquifer, Blanco, Hays, and Travis Counties, Central Texas: Preparted by the Hays-Trinity , Barton/Springs 
Edwards Aquifer, and Blanco Pedernales Groundwater Conservation Districts, July 2010, 17 plates+DVD. 
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Marcus O. Gary – curriculum vitae 

Professional Geoscientist, State of Texas 

Hydrogeology Supervisor, Edwards Aquifer Authority, San Antonio, Texas 

Adjunct Faculty, The University of Texas at Austin, Jackson School of Geosciences 

mgary@edwardsaquifer.org 

 

OBJECTIVE – Conduct hydrogeologic investigations to expand the understanding of karst 

forming processes, and study the implications that karst geology has on natural resource 

management. 

 

EDUCATION 

 

The University of Texas, Austin, Texas 

 Ph.D. in hydrogeology; dissertation topic – Speleogenesis and karst hydrogeology of 

deep phreatic caves, Sistema Zacatón, Mexico, December 2009 – GPA  = 3.875. 

 B.S. degree in hydrogeology / environmental geology, December 2001 – Major GPA 

= 3.5. 

 Geological Society of America presenter covering personal research of deep phreatic 

caves. 

 Research team member collecting coral cores in Barbados for U-series isotopic dating. 

 Organized and funded initial studies of deep, phreatic hydrothermal cave system in 

Mexico resulting in three publications as an undergraduate student and ten as a 

graduate student. 

 Chairman, University of Texas Grotto: National Speleological Society chapter (2001-

2003). 

 Maintain and operate continuous water quality meter at Jacob’s Well – analyze data. 

 Co-chief scientist of DEPTHX project – NASA funded robotic underwater cave 

exploration. 

College of Oceaneering, Los Angeles, California  

 Associate of Science degree in Marine Technology with highest honors, February 

1994. 

 Studied applied commercial diving techniques for industrial and scientific purposes. 

 Specialized in emergency medical and hyperbaric treatment of diving related 

accidents. 

 

WORK HISTORY 

 

Edwards Aquifer Authority, Hydrogeology Supervisor   2011 – present  

 Perform gain/loss studies in the Edwards Aquifer recharge zone and contributing zone. 

 Evaluate interformational flows from the Trinity Aquifer to the Edwards Aquifer. 

 Plan and manage aquifer dye tracer investigations. 

 Develop continuous water quality monitoring network for major springs. 

 Compile recharge data and compile quarterly reports for recharge structures. 

 Manage USGS streamflow gauge contract. 

TWDB Contract No. 1600011950 
Exhibit A, 98 of 204



 

 

98 

 

Statement of Qualification 

 Developed, implemented, and maintain real-time weather station network across 

region. 

 Environmental database management. 

Zara Environmental  LLC, Senior Hydrogeologist     2007 –  2011 

The University of Texas at Austin, Department of Geological Sciences  2011 – present  

 Adjunct Professor. 

 Teach graduate/undergraduate course in “Applied Karst Hydrogeology.” 

 

PUBLICATIONS 

 

Gary, M.O., 2011, Volcanogenic karst processes at Sistema Zacaton: Forming mega-porosity in 

a hypogene setting, Carbonate Geochemistry: Reactions and processes in aquifers and 

reservoirs, Karst Waters Institute, Billings, MT. p. xx. 

Gary, M.O., 2011, Interconnection of the Edwards and Trinity Aquifers, central Texas, U.S.A., 

2011 International conference on karst hydrogeology and ecosystems proceedings, 

Bowling Green, Kentucky, p. 89. 

Gary, M.O., Doctor, D.H., Sharp, J.M., Jr., 2011, Aqueous geochemical evidence of 

volcanogenic karstification: Sistema Zacatón, Mexico, U.S. Geological Survey Karst 

Interest Group proceedings, Fayetteville, Arkansas, April 26–29, 2011: U.S. Geological 

Survey Scientific Investigations Report 2011–5031, p. 35. 

Sahl, J.W., Gary, M.O., Harris, J.K., Spear, J.R., 2011, A comparative molecular analysis of 

water-filled sinkholes in north-eastern Mexico, Environmental Microbiology, v. 13, no. 1, 

p. 226-240. 

Gary, M.O., Shade, B., Gary, R.H., Veni, G., 2010, Spatial and temporal recharge variability 

related to groundwater interconnection of the Edwards and Trinity aquifers, Camp Bullis, 

Bexar and Comal Counties, Texas, Geological Society of America Abstracts with 

Programs, 2010 Joint Annual Meeting, Denver, Colorado. 

Zappitello, S.J., Gary, M.O., Cowen, B., 2010, Geologic and anthropogenic controls on carbon 

dioxide in Edwards and Trinity limestone caves, Bexar County, Texas, Geological 

Society of America Abstracts with Programs, 2010 Joint Annual Meeting, Denver, 

Colorado. 

Meyer, N.C., Gary, M.O., Spatial density analysis of karst diagenesis and aquifer recharge 

sensitivity, Edwards Aquifer, Texas, Geological Society of America Abstracts with 

Programs, 2010 Joint Annual Meeting, Denver, Colorado. 

Gary, M.O., 2010, Karst hydrogeology and speleogenesis of Sistema Zacatón, Association of 

Mexican Cave Studies, Austin, Texas, Bulletin 21, 114 p. 

Gary, M.O., 2010, Karstification of the Sierra Madre Oriental: A hydrogeologic record of 

regional diagenesis, Geological Society of America, 2010 North-central and South-

central joint meeting abstracts with programs, Branson, Missouri, p. 70 (20-6). 

Gary, M.O., 2010, Karst Hydrogeology and speleogenesis of Sistema Zacatón, The University of 

Texas at Austin Ph.D. dissertation, 232 pp. 

Stafford, K. W., Land, L., Klimchouk, A., Gary, M.O., 2009 , The Pecos River Hypogene 

Speleogenetic Province:A New Basin-Scale Karst Paradigm for Eastern New Mexico and 

West Texas, National Cave and Karst Research Institute Symposium 1, Advances in 

Hypogene Karst Studies, p. 121-135. 
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ATTACHMENT C. Cited Literature References 
 

Ashworth, J. B., and J. Hopkins. 1995. Aquifers of Texas: Texas Water Development Board 

Report 345, 69 p. 

 

Ashworth, J.B. 1983. Groundwater availability of the lower Cretaceous formations in the Hill 

Country of South-Central Texas: Texas Department of Water Resources Report 273, 65 p. 

 

Baker, B., G. Duffin, R. Flores, and T. Lynch. 1990. Evaluation of water resources in part of 

Central Texas: Texas Water Development Board Report 319, 65 p. 

 

Baker, B., G. Duffin, R. Flores, and T. Lynch. 1990. Evaluation of water resources in part of 

North-Central Texas: Texas Water Development Board Report 318, 67 p. 

 

Bebout, D.G. 1977. Sligo and Hosston depositional patterns, subsurface of south Texas, in 

Bebout, D.G. and Loucks, R.G., eds., Cretaceous carbonated of Texas and Mexico, applications 

to subsurface exploration: Austin, University of Texas, Bureau of Economic Geology Report of 

Investigations 89. p. 79-96. 

 

Brune, G., and G.L. Duffin. 1983. Occurrence, availability, and quality of groundwater in Travis 

County, Texas: Texas Department of Water Resources Report 276, 231 p. 

 

Collier, H. A. 1993. Borehole geophysical techniques for determining the water quality and 

reservoir parameters of fresh and saline water aquifers in Texas, , Volume I: Texas Water 

Development Board, Report 343, 414 p., 1 Appendix, 5 plates. 

 

Duffin, G., and S.P. Musick. 1991, Evaluation of water resources in Bell, Burnet, Travis, 

Williamson, and parts of adjacent counties, Texas: Texas Water Development Board Report 326, 

105 p. 

 

Estepp, J. 1998. Evaluation of ground-water quality using geophysical logs: Texas Natural 

Resource Conservation Commission, unpublished report, 516 p.  

 

Estepp, J. 2010. Determining groundwater quality using geophysical logs: Texas Commission on 

Environmental Quality, unpublished report, 85 p. 

 

Fogg, G. E., and P. E. Blanchard. 1986. Empirical relations between Wilcox groundwater quality 

and electric log resistivity, Sabine Uplift area, in W. R. Kaiser et al., Ed., Geology and Ground-

water Hydrology of Deep-basin Lignite in the Wilcox Group of East Texas: Special Publication, 

The University of Texas at Austin, Bureau of Economic Geology, p. 115-118. 

 

Fratesi, S.E., R.T. Green, F.P. Bertetti, R.N. McGinnis, N. Toll, H. Başağaoğlu, L. Gergen, J. 

Winterle, Y. Cabeza, and J. Carrera. 2015 Development of a finite-element method groundwater 

flow model of the Edwards Aquifer: Final Report.  Southwest Research Institute. Conducted for 

the Edwards Aquifer Authority. 180 p. 
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Green, R.T., F.P. Bertetti, and M.S. Miller. 2014. Focused Groundwater Flow in a Carbonate 

Aquifer in a Semi-Arid Environment. Journal of Hydrology. 517:284–297. doi: 

10.1016/j.jhydrol.2014.05.015 

 

Green, R., F. Bertetti, and M. Hernandez. 2012. Recharge Variability In Semi-Arid 

climates.  Nature Education Knowledge 3(10):34. http://www.nature.com/ scitable/knowledge/ 

library/recharge-variability-in-semi-arid-climates-26169682 

 

Green, R.T. and F.P. Bertetti. 2010. Investigating the Water Resources of the Western Edwards-

Trinity Aquifer. Contract Report Prepared for the Sutton County Groundwater Conservation 

District. 79 p. 

 

Green, R.T., F.P. Bertetti, and R.L. McGinnis. 2009a. Analysis of the water resources of the area 

centered within and near Uvalde and Zavala Counties and review of a report on a potential well 

field and pipeline in Uvalde County, Texas. Contract report for the City of Uvalde and the 

Wintergarden Groundwater Conservation District. 53 p. 

 

Green, R.T., F.P. Bertetti, and R.N. McGinnis. 2009b. Measureing floodplain hydraulics of the 

Frio River where it overlies the Edwards Aquifer. Contract project conducted for the Edwards 

Aquifer Authority. 40 p. 

 

Green, R.T., F. P. Bertetti, and R.N. McGinnis. 2009c. Investigation of the Secondary Aquifers 

in Uvalde County. Southwest Research Institute. Contract project conducted for the Uvalde 

County Underground Water Conservation District. 74 p. 

 

Green, R.T., F. P. Bertetti, B.P. Wilcox, and R.N. McGinnis. 2008a. Investigation of the 

Groundwater Systems in the Wintergarden Groundwater Conservation District—Phase II. 

Southwest Research Institute. Contract Report to the Wintergarden Groundwater Conservation 

District. 

 

Green, R.T., J.R. Winterle, and J.D. Prikryl. 2008b. Discharge from the Edwards Aquifer 

through the Leona River Floodplain, Uvalde, Texas. J of American Water Resources Association. 

44(4):887-901. DOI: 10.1111/j.1752-1688.2008.00187.x. 

 

Green, R.T., S. L. Painter, A. Sun, and S.R.H. Worthington. 2006. Groundwater Contamination 

in Karst Terrains. Water, Air, and Soil Pollution: Focus. DOI: 10.1007/s11267-005-9004-3. Vol 

6. Nos. 1-2. pg 157-170. 

 

Green, R.T. 2006. Preliminary Investigation of the Groundwater Systems in the Wintergarden 

Groundwater Conservation District. Southwest Research Institute. Conducted for the 

Wintergarden Groundwater Conservation District. 

 

Green, R.T., G.W. Wittmeyer, and J.R. Winterle. 1998. Uvalde Aquifer Test Analysis. 

Proprietary Report prepared for Presentation to the Uvalde County Underground Water 

Conservation District.  
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Grimshaw, T.W., and C.M. Woodruff, Jr. 1986. Structural style in an en echelon fault system, 

Balcones fault zone, central Texas—geomorphologic and hydrologic implications, in Abbott, 

P.L., and Woodruff, C.M., Jr., eds., The Balcones escarpment, central Texas: Geological Society 

of America, p. 71–76. 

 

Jones, I.C., R. Anaya, and S.C. Wade. 2011. Groundwater Availability Model: Hill Country 

Portion of the Trinity Aquifer in Texas. Texas Water Development Board. Report 377. 

 

Kelley, V.A., J. Ewing, T.L. Jones, S.C. Young, N. Deeds, S. Hamlin, M. Jigmond, J. Harding, J. 

Pinkard, T.T. Yan, B. Scanlon, R. Reedy, J. Beach, T. Davidson, and K. Lauglin. 2014. FINAL 

REPORT: Updated Groundwater Availability Model of the Northern Trinity and Woodbine 

Aquifers. Contract report for the Texas Water Development Board. 990 p.  

 

Laubach, S.E. 1997. Tectonic Map of Texas. Bureau of Economic Geology, The University of 

Texas at Austin. 

 

LBG-Guyton Associates. 2003. Brackish groundwater manual for Texas regional water planning 

groups: Contract report prepared for the Texas Water Development Board, Austin, Texas, 188 p. 

Available at (http://www.twdb.state.tx.us/RWPG/rpgm_rpts/2001483395.pdf). 

 

Mace, R.E. A.H. Chowdury, R. Anaya and S.-C. Way 2000. Groundwater Availability of the 

Trinity Aquifer, Hill Country Area, Texas: Numerical Simulations through 2050. Texas Water 

Development Board. Report 353.  

 

Meyer, J. E., M. R. Wise, and S. Kalaswad.2012. Pecos Valley Aquifer, West Texas: Structure 

and Brackish Groundwater, Texas Water Development Board Report 382, 86 p. .  

 

Meyer, J., A. Croskey, M. R. Wise, and S. Kalaswad. 2014. Brackish groundwater in the Gulf 

Coast aquifer, lower Rio Grande Valley, Texas: Texas Water Development Board Report 383, 

169 p. 

 

Nicot, J.-P., S. Walden, L. Greenlee, and J. Els. 2005. A desalination database for Texas: Report 

prepared for the Texas Water Development Board, Austin, Texas, 35 p. Available at 

(http://www.twdb.state.tx.us/RWPG/rpgm_rpts/2004483021_Desal_Database_Texas.pdf).  

 

Nordstrom, P.L. 1982. Occurrence, availability, and chemical quality of groundwater in the 

Cretaceous aquifers of North-Central Texas: Texas Department of Water Resources 

Report 269, 2 vols. 

 

Nordstrom, P.L. 1987. Groundwater resources of the Antlers and Travis Peak formations in the 

outcrop area of North-Central Texas: Texas Water Development Board Report 298, 297 p. 

 

Ridgeway, C. and H. Petrini. 1999. Changes in Groundwater Conditions in the Edwards and 

Trinity Aquifers, 1987-1997, for Portions of Bastrop, Bell, Burnet, Lee, Milam, Travis and 

Williamson Counties, Texas. Texas Water Development Board. Report 350. 
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Rose, P.R. 1972. Edwards Group, surface and subsurface, central Texas: Austin, University of 

Texas, Bureau of Economic Geology Report of Investigations 74, 198 p. 

 

R.W. Harden and Associates and others. 2004. Northern Trinity/Woodbine aquifer groundwater 

availability model. TWDB contract 2003483483. 

 

Ryder, P.D.  1996. Ground Water Atlas of the United States. Oklahoma, Texas. U.S. Geological 

Survey. Hydrologic Atlas 730-E. 

 

Sun, A. Y., R. Green, S. Swenson, and M. Rodell. 2012. Toward calibration of regional 

groundwater models using GRACE data. Journal of Hydrology. 422:1–9. 

doi:10.1016/j.jhydrol.2011.10.025 

 

Sun, A.Y., R. Green, M. Rodell, and S. Swenson. 2010. Inferring aquifer storage parameters 

using satellite and in situ measurements: Estimation under uncertainty Geophys. Res. Lett., 

37(L10401) 10.1029/2010GL043231 

 

Texas Commission on Environmental Quality. Downloaded November 4
th

, 2015 from 

http://www.tceq.texas.gov/assets/public/gis/exports/pws_wells_intakes.zip 
 

Texas Commission on Environmental Quality. 2004. Drinking water standards governing drinking 

water quality and reporting requirements for public water systems: Texas Commission on 

Environmental Quality, 30 TAC Chapter 290, Subchapter F: TCEQ RG-346, 99 p. 

 

Texas Water Development Board.  Downloaded on November 4
th

, 2015 from 

http://www.twdb.texas.gov/groundwater/data/gwdbrpt.asp 

 

Texas Water Development Board. 2002. Water for Texas—2002 State Water Plan: Texas Water 

Development Board, v. 1, 155 p. http://www.twdb.state.tx.us/publications/reports/ 

State_Water_Plan/ 2002/FinalWaterPlan2002.asp).  

 

University of Texas, Bureau of Economic Geology. 1979. Geologic atlas of Texas, Seguin sheet: 

Austin, scale 1:250,000. 

 

University of Texas, Bureau of Economic Geology. 1981a. Geologic atlas of Texas, Austin 

sheet: Austin, scale 1:250,000. 

 

University of Texas, Bureau of Economic Geology. 1981b. Geologic atlas of Texas, Llano sheet: 

Austin, scale 1:250,000. 

 

University of Texas, Bureau of Economic Geology. 1983. Geologic atlas of Texas, San Antonio 

sheet: Austin, scale 1:250,000. 

 

USGS O&G Produced water database: Downloaded November 4
th

, 2015 

http://energy.usgs.gov/Portals/0/Rooms/produced_waters/tabular/USGSPWDB_v2.1.xlsx 

 

TWDB Contract No. 1600011950 
Exhibit A, 103 of 204

mailto:Matthew.Rodell@nasa.gov
http://qb3vf9cp4a.search.serialssolutions.com/?SS_LibHash=qb3vf9cp4a&genre=article&sid=sersol%3AuniqueIDQuery&id=10.1029/2010GL043231
http://www.tceq.texas.gov/assets/public/gis/exports/pws_wells_intakes.zip
http://www.twdb.texas.gov/groundwater/data/gwdbrpt.asp
http://www.twdb.state.tx.us/publications/reports/
http://energy.usgs.gov/Portals/0/Rooms/produced_waters/tabular/USGSPWDB_v2.1.xlsx


 

 

103 

 

Statement of Qualification 

Warner, D. L. 2001. Technical and economic evaluations of the protection of saline ground water 

under the safe drinking water act and the UIC Regulations: Report submitted to the Ground 

Water Protection Research Foundation, 44 p. (http://www.gwpc.org/uic/ State_App3). 

 

Wierman, D.A., A.S. Broun, and B.B. Hunt. 2010. Hydrogeologic Atlas of the Hill Country 

Trinity Aquifer, Blanco, Hays, and Travis Counties, Central Texas: Prepared by the Hays-

Trinity, Barton Springs/Edwards Aquifer, and Blanco Pedernales Groundwater Conservation 

Districts, July 2010, 17 Plates + DVD. 

 

William F. Guyton and Associates 1979. Geohydrology of Comal, San Marcos, and Hueco 

Springs: Texas Department of Water-Resources Report 234, 85 p. 

 

Winslow, A. G., and L. R. Kister. 1956. Saline-water resources of Texas, U.S. Geological 

Survey Water-Supply Paper 1365, 105 p. 

 

Young, K. 1986. The Pleistocene terra rossa of central Texas, in Abbott, P.L., and Woodruff, 

C.M., Jr., eds., The Balcones escarpment—geology, hydrology, ecology and social development 

in central Texas: Geological Society of America. 

  

TWDB Contract No. 1600011950 
Exhibit A, 104 of 204



 

 

104 

 

Statement of Qualification 

 

  

TWDB Contract No. 1600011950 
Exhibit A, 105 of 204



 

 

105 

 

Statement of Qualification 

ATTACHMENT D. Historically Underutilized Businesses Subcontracting 
Responses  
  

TWDB Contract No. 1600011950 
Exhibit A, 106 of 204



 

 

106 

 

Statement of Qualification 

 

  

TWDB Contract No. 1600011950 
Exhibit A, 107 of 204



TWDB Contract No. 1600011950 
Exhibit A, 108 of 204



TWDB Contract No. 1600011950 
Exhibit A, 109 of 204



TWDB Contract No. 1600011950 
Exhibit A, 110 of 204



TWDB Contract No. 1600011950 
Exhibit A, 111 of 204



TWDB Contract No. 1600011950 
Exhibit A, 112 of 204



TWDB Contract No. 1600011950 
Exhibit A, 113 of 204



TWDB Contract No. 1600011950 
Exhibit A, 114 of 204



TWDB Contract No. 1600011950 
Exhibit A, 115 of 204



TWDB Contract No. 1600011950 
Exhibit A, 116 of 204



TWDB Contract No. 1600011950 
Exhibit A, 117 of 204



TWDB Contract No. 1600011950 
Exhibit A, 118 of 204



TWDB Contract No. 1600011950 
Exhibit A, 119 of 204



TWDB Contract No. 1600011950 
Exhibit A, 120 of 204



TWDB Contract No. 1600011950 
Exhibit A, 121 of 204



TWDB Contract No. 1600011950 
Exhibit A, 122 of 204



TWDB Contract No. 1600011950 
Exhibit A, 123 of 204



TWDB Contract No. 1600011950 
Exhibit A, 124 of 204



TWDB Contract No. 1600011950 
Exhibit A, 125 of 204



TWDB Contract No. 1600011950 
Exhibit A, 126 of 204



TWDB Contract No. 1600011950 
Exhibit A, 127 of 204



TWDB Contract No. 1600011950 
Exhibit A, 128 of 204



TWDB Contract No. 1600011950 
Exhibit A, 129 of 204



TWDB Contract No. 1600011950 
Exhibit A, 130 of 204



TWDB Contract No. 1600011950 
Exhibit A, 131 of 204



TWDB Contract No. 1600011950 
Exhibit A, 132 of 204



TWDB Contract No. 1600011950 
Exhibit A, 133 of 204



TWDB Contract No. 1600011950 
Exhibit A, 134 of 204



TWDB Contract No. 1600011950 
Exhibit A, 135 of 204



TWDB Contract No. 1600011950 
Exhibit A, 136 of 204



TWDB Contract No. 1600011950 
Exhibit A, 137 of 204



TWDB Contract No. 1600011950 
Exhibit A, 138 of 204



TWDB Contract No. 1600011950 
Exhibit A, 139 of 204



TWDB Contract No. 1600011950 
Exhibit A, 140 of 204



TWDB Contract No. 1600011950 
Exhibit A, 141 of 204



TWDB Contract No. 1600011950 
Exhibit A, 142 of 204



TWDB Contract No. 1600011950 
Exhibit A, 143 of 204



TWDB Contract No. 1600011950 
Exhibit A, 144 of 204



TWDB Contract No. 1600011950 
Exhibit A, 145 of 204



TWDB Contract No. 1600011950 
Exhibit A, 146 of 204



TWDB Contract No. 1600011950 
Exhibit A, 147 of 204



TWDB Contract No. 1600011950 
Exhibit A, 148 of 204



TWDB Contract No. 1600011950 
Exhibit A, 149 of 204



TWDB Contract No. 1600011950 
Exhibit A, 150 of 204



TWDB Contract No. 1600011950 
Exhibit A, 151 of 204



TWDB Contract No. 1600011950 
Exhibit A, 152 of 204



TWDB Contract No. 1600011950 
Exhibit A, 153 of 204



TWDB Contract No. 1600011950 
Exhibit A, 154 of 204



TWDB Contract No. 1600011950 
Exhibit A, 155 of 204



TWDB Contract No. 1600011950 
Exhibit A, 156 of 204



TWDB Contract No. 1600011950 
Exhibit A, 157 of 204



TWDB Contract No. 1600011950 
Exhibit A, 158 of 204



TWDB Contract No. 1600011950 
Exhibit A, 159 of 204



TWDB Contract No. 1600011950 
Exhibit A, 160 of 204



TWDB Contract No. 1600011950 
Exhibit A, 161 of 204



TWDB Contract No. 1600011950 
Exhibit A, 162 of 204



TWDB Contract No. 1600011950 
Exhibit A, 163 of 204



TWDB Contract No. 1600011950 
Exhibit A, 164 of 204



TWDB Contract No. 1600011950 
Exhibit A, 165 of 204



TWDB Contract No. 1600011950 
Exhibit A, 166 of 204



TWDB Contract No. 1600011950 
Exhibit A, 167 of 204



TWDB Contract No. 1600011950 
Exhibit A, 168 of 204



TWDB Contract No. 1600011950 
Exhibit A, 169 of 204



TWDB Contract No. 1600011950 
Exhibit A, 170 of 204



TWDB Contract No. 1600011950 
Exhibit A, 171 of 204



TWDB Contract No. 1600011950 
Exhibit A, 172 of 204



TWDB Contract No. 1600011950 
Exhibit A, 173 of 204



TWDB Contract No. 1600011950 
Exhibit A, 174 of 204



TWDB Contract No. 1600011950 
Exhibit A, 175 of 204



TWDB Contract No. 1600011950 
Exhibit A, 176 of 204



TWDB Contract No. 1600011950 
Exhibit A, 177 of 204



TWDB Contract No. 1600011950 
Exhibit A, 178 of 204



TWDB Contract No. 1600011950 
Exhibit A, 179 of 204



TWDB Contract No. 1600011950 
Exhibit A, 180 of 204



TWDB Contract No. 1600011950 
Exhibit A, 181 of 204



TWDB Contract No. 1600011950 
Exhibit A, 182 of 204



TWDB Contract No. 1600011950 
Exhibit A, 183 of 204



TWDB Contract No. 1600011950 
Exhibit A, 184 of 204



TWDB Contract No. 1600011950 
Exhibit A, 185 of 204



TWDB Contract No. 1600011950 
Exhibit A, 186 of 204



TWDB Contract No. 1600011950 
Exhibit A, 187 of 204



TWDB Contract No. 1600011950 
Exhibit A, 188 of 204



TWDB Contract No. 1600011950 
Exhibit A, 189 of 204



TWDB Contract No. 1600011950 
Exhibit A, 190 of 204



TWDB Contract No. 1600011950 
Exhibit A, 191 of 204



TWDB Contract No. 1600011950 
Exhibit A, 192 of 204



TWDB Contract No. 1600011950 
Exhibit A, 193 of 204



TWDB Contract No. 1600011950 
Exhibit A, 194 of 204



TWDB Contract No. 1600011950 
Exhibit A, 195 of 204



TWDB Contract No. 1600011950 
Exhibit A, 196 of 204



TWDB Contract No. 1600011950 
Exhibit A, 197 of 204



TWDB Contract No. 1600011950 
Exhibit A, 198 of 204



TWDB Contract No. 1600011950 
Exhibit A, 199 of 204



TWDB Contract No. 1600011950 
Exhibit A, 200 of 204



 

 

107 

 

Statement of Qualification 

ATTACHMENT E. Letters of Commitment 
 

 
 

TWDB Contract No. 1600011950 
Exhibit A, 201 of 204



 

 

108 

 

Statement of Qualification 

 

 
  

TWDB Contract No. 1600011950 
Exhibit A, 202 of 204



 

 

109 

 

Statement of Qualification 

 
  

TWDB Contract No. 1600011950 
Exhibit A, 203 of 204



 

 

110 

 

Statement of Qualification 

 TWDB Contract No. 1600011950 
Exhibit A, 204 of 204



 

TWDB Contract No. 1600011950 

 Exhibit B, Page 1 of 23  

  

EXHIBIT B 

 

SCOPE OF WORK 

 

The SwRI Team has developed a technically-sound approach to evaluate the fresh-, brackish-

, and saline-groundwater resources of the Trinity Aquifer. The technical approach will result in 

a reliable and defensible resource characterization for supporting water resources planning in 

GMAs 8, 9, and 10 (Figure 1). Our approach incorporates the following guidelines and 

requirements as defined in the Request for Qualifications (RFQ) (Study Brackish Waters 

in Texas). 

 

1. Delineate fresh, brackish, and saline groundwater both vertically and horizontally in the 

aquifers of the project area. 

2. Use the groundwater salinity classification developed by the U.S. Geological Survey 

(Winslow and Kister, 1956) to categorize the water delineated. The classification is based 

on the concentration of total dissolved solids (milligrams per liter) in water and includes 

the following: fresh (0 to 1,000); slightly saline (1,000 to 3,000); moderately saline 

(3,000 to 10,000); and very saline (10,000 to 35,000). 

3. Quantify the volume of available fresh, brackish, and saline groundwater.  

4. Delineate potential production areas that are separated by hydrogeologic barriers 

sufficient to prevent significant impacts to water availability or water quality in any part 

of the same or other fresh water aquifers. These potential production areas cannot 

include: 

a. an aquifer with an average total dissolved solids concentration of more than 1,000 

milligrams per liter and which is serving as a significant source of water supply 

for municipal, domestic, or agricultural purposes 

b. a part of a geologic stratum that is designated or used for wastewater injection 

through the use of injection or disposal wells permitted under Texas Water Code 

Chapter 27 

c. areas within the Harris-Galveston Subsidence and the Fort Bend Subsidence 

districts. 

5. Meet with TWDB staff to discuss  

a. Project initiation 

b. Discussion and approval of Project methodology  

c. Contractor recommendations of potential production areas and develop a 

prioritized list of these areas for item (7). 

d. Project completion 
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6. Meet with stakeholders 

 A meeting will be held at the end of the Project in the study area to provide 

information on the results of the Project and to solicit input on the potential 

production areas. 

 

7. Determine the volume of brackish groundwater that the potential production areas are 

capable of producing over a 30-year and a 50-year period without causing significant 

impact to water quality and quantity, as described in item (4).  

 

 
Figure 1. Extent of the Trinity Aquifer illustrating Groundwater Management Areas 8, 9, and 10 

 

We have divided the technical approach for the evaluation of the fresh-, brackish-, and saline- 

groundwater resources of the Trinity Aquifer project into seven tasks, including Project 

Management (Task 1), Data Acquisition and Method Development (Task 2), Develop a 

Stratigraphic Framework Model of the Trinity Aquifer and Calculate Brackish Water Volumes 

(Task 3), Delineate Potential Production Areas (Task 4), Determine the Amount of Brackish 

Groundwater that can be Produced without Causing Impact on Lateral and Vertical Fresh Water 

(Task 5), Stakeholder Communication (Task 6), and Reporting (Task 7). A discussion of the key 

activities associated with each of these tasks is provided below. 
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Task 1 — Project Management 

Evaluation of the brackish water resources for an aquifer that spans the geographical extent of 

the Trinity Aquifer requires the expertise of professionals in numerous facets of hydrogeology. 

Critical to the success of the evaluation is acceptance both by the TWDB and by the local 

stakeholders who will be the end-users of the assessment. Project management is a key aspect in 

meeting the technical and administrative requirements of the brackish groundwater evaluation. 

The SwRI Team’s Project Manager, will serve as the single point of contact for the TWDB and 

stakeholders. The Project Manager’s primary project management responsibility will be to 

provide prompt and comprehensive information to the TWDB and stakeholders regarding the 

project’s schedule, budget, and technical considerations.  

 

Given the geographical extent of the Trinity Aquifer, the SwRI Team will divide the study 

domain into two subdomains to facilitate data acquisition and assign Team personnel to those 

zones where they have the most appropriate expertise. The Team will divide the study 

domain into the Northern Trinity Aquifer subdomain and the Trinity (Hill Country) Aquifer 

subdomain. The goal will be to create a unified workflow where possible, but allow 

variation in the technical approach where necessary to best accommodate the conditions in 

either the Northern Trinity or Trinity (Hill Country) portions of the Trinity Aquifer. 

Subtask 1.1 – Organization and Management 

The SwRI Team is highly qualified and experienced with technical and management 

personnel who are committed to applying their expertise and efforts to this brackish water 

evaluation project. Our organization and management approach is designed to effectively 

satisfy the following objectives: 

 

 Provide timely and effective administration of the contract 

 Be highly responsive to TWDB 

 Ensure efficient access to and optimal use of the Team personnel, as required by each 

specific technical task 

 Provide complete, on-schedule, on-budget, quality-assured performance of all tasks 

 Provide effective communication among team members and TWDB, Stakeholder 

 Advisory Forum and other stakeholders 

Subtask 1.2 – Project Schedule and Budget 

An itemized budget by percentage, broken down by the seven primary tasks for evaluating 

the fresh, brackish, and saline water resources of the Trinity Aquifer is shown in Exhibit C. As 

shown in the tables, we are proposing to complete the project for $400,000. In addition to these 

funds, in-kind contributions by BSEACD and EAA staff in support of this project are estimated 

at $20,000. In our estimation, a 20-month period of performance is adequate to perform and 

complete the tasks as outlined in our Statement of Qualifications. 
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This project has a CONTRACT EXPIRATION DATE that is firm and non-negotiable. Given 

the acknowledged ambitious schedule and timeline of the project, it is imperative the team 

selected to execute this project be capable of achieving the objectives of a project of this scope 

within the designated timeline. The Team has a solid track record of completing challenging 

projects subject to defined funding levels and strict timelines. 

Task 2 — Data Acquisition and Method Development 

The first step in the project will be to gather all available data, which will primarily consist 

of geophysical logs and water-quality sample records. These data will be initially analyzed in 

order to shape our proposed methodology and workflow for estimating total dissolved solids 

concentrations from geophysical logs. We will then meet and discuss this methodology 

with TWDB staff to reach agreement on a path forward.  

 

With respect to data acquisition, the Team will perform a thorough search through 

publicly available databases to identify potentially valuable information for additional 

analysis of the stratigraphy, lithology, and water quality in GMAs 8, 9, and 10. Published or 

documented data will be used. Key sources of data are water chemistry studies, well logs, 

geophysical logs, and hydrogeological studies. Data sources include the TWDB BRACS and 

Groundwater databases, the Railroad Commission of Texas (RRC) Q-log database, and the 

Bureau log library. Data sources also include U.S. Geological Survey topographic data 

(including digital elevation models), published geologic maps, published fault maps, 

stratigraphic measured sections, stratigraphic fence diagrams, cross sections, thicknesses, and 

well data. 

 

One of the fundamental sources of data for the northern portion of the study area is the update 

to the Northern Trinity and Woodbine Groundwater Availability Model (Kelley et al., 2014). 

This recent study contains log-based lithologic and stratigraphic analyses, evaluation of water 

quality and hydrochemical facies, and interpretation of all available hydraulic property data, 

and will be leveraged where possible to allow use of resources from this new work by the 

current project, and avoid duplicative efforts. Another fundamental source of information will 

be the “Hydrogeologic Atlas of the Hill Country Trinity Aquifer, Blanco, Hays and Travis 

Counties, central Texas” (Wierman et al., 2010). This study of the area around Hayes County 

also provides information on structure, water quality, and hydraulic properties of the 

Trinity Hill Country Aquifer (Jones et al., 2011). This recent study in Hays County 

complements the groundwater availability model of the Trinity Hill Country (Mace et al., 

2000), which was somewhat limited in downdip coverage. The following subsections detail 

the approach to data acquisition and development of a methodology for delineating water 

quality zones, culminating in a meeting with TWDB staff to confirm a path forward. 
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Subtask 2.1 – Acquisition and Initial Analysis of Groundwater Samples 

The SwRI Team is well versed in working with and searching for publicly available well 

records. We will develop a geochemical database for use in the project that will include 

groundwater- quality data from relevant Trinity Aquifer wells. Water-quality data with a 

reported charge balance error of ±5% or less will be preferred for use in the development of 

the database and subsequent analysis. The overall database will include data from the TWDB 

Groundwater database (5,761 wells for the region), the Texas Commission on Environmental 

Quality (TCEQ) Public Water System (PWS) database (621 wells), U.S. Geological Survey 

(USGS) produced water quality database (68 wells), and data from other relevant reports 

from the region (e.g. Ridgeway and Pritini, 1999; Mace et al., 2000; Jones et al., 2011). 

Figure 3 shows the density of available water-quality samples over the area of study. GCDs 

will be queried for water quality information they may have collected that is not readily 

available in the public domain. 

 
Figure 3. Location of wells sampled for water quality, including USGS Oil and Gas (O&G) produced water, 

TCEQ public water system (PWS) wells, and wells from the TWDB geochemical database. 

 

The primary purpose of the groundwater quality characterization effort is to map hydrochemical 

facies to delineate areas of relatively uniform chemical composition for application  of the 

empirical approach of total  dissolved  solids mapping from well logs (Subtask 2.3 describes 

method  development). Additional benefits include a more complete understanding of salinity 
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sources and distributions that will be important for the potential development of brackish 

groundwater.  

 

Because of the importance of ionic composition of groundwater on the relationship 

between resistivity from electric logs and total dissolved solids (Estepp, 1998, 2010), the ionic 

makeup of the water will be examined using trilinear diagrams (e.g., Piper plots) to characterize 

the dominant composition of the water. This work will be based primarily on major ion 

chemistry. Hydrochemical facies will be mapped relative to aquifers, formations, and depth as 

appropriate for use in the project. These maps will be used to identify those zones of uniform 

hydrochemistry for application of the empirical approach to mapping total dissolved solids from 

geophysical well logs (see Subtask 2.3). We will build on the previous work to understand 

the areal and vertical variations in water quality important for mapping salinity. Examples of 

the types of analyses we will use include areal maps of different ions and hydrochemical 

facies, and variations in ionic concentrations and hydrochemical facies with depth, Piper plots 

considering well depths for each aquifer, cross plots of ion ratios and evaluation of ionic 

relationships to pH. The idea is not to reproduce the work of previous studies but to use 

the understanding from these studies to conduct analyses in strategic areas in the proposed 

study region in which analyses are lacking. 

 

Subtask 2.2 – Acquisition and Initial Analysis of Geophysical Logs 

Geophysical log interpretation will be key to providing information relating to the upper 

and lower formation boundaries, estimates of total dissolved solid concentrations, and fault 

locations by hydrogeological framework model layer, as appropriate. The ability to acquire 

geophysical logs that both vertically and spatially cover the Trinity Aquifer will be a vital part 

of the effort. 

 

The SwRI Team, which includes professionals with decades of experience acquiring and 

analyzing geophysical logs, as well as two companies (IHS Global Well Log Database 

and Drilling Info, Inc. and Subsurface Library) that specialize in geophysical log acquisition, 

is uniquely positioned to perform this task. Note that the commercial log companies have 

joined the SwRI team under written agreement that any acquired logs used for the project will 

be released to the TWDB and therefore to the large public domain. 
 

Five primary sources will be used for geophysical log access: the BRACS Database, the TCEQ 

PWS records, the existing dataset of geophysical logs for the Northern Trinity and Woodbine 

Groundwater Availability Model project, RRC Q-logs, and logs supplied via an IHS Global 

Well Log and the Drilling Info, Inc. and Subsurface Library as necessary to supplement these 

other sources. In addition, we will ask the GCDs in the area if they have additional geophysical 

logs that are not part of these other sources. An initial distribution of log locations is shown in 

Figure 4 and summarized by county in Table 3. 
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County Gamma Ray Resistivity Total County Gamma Ray Resistivity Total 

BANDERA 2 8 10 HILL 3 23 26 

BASTROP 2 6 8 HOOD 30 30 60 

BELL 3 24 27 HUNT - 1 1 

BEXAR 29 30 59 JACK - 2 2 

BLANCO 1 3 4 JOHNSON 1 1 2 

BOSQUE - 11 11 KENDALL 5 10 15 

BROWN 9 1 10 KERR 3 7 10 

BURNET 2 4 6 LAMAR - 25 25 

CALLAHAN 32 5 37 LAMPASAS 6 2 8 

COLLIN 7 43 50 LIMESTONE - 3 3 

COMAL 4 7 11 MCLENNAN 2 12 14 

COMANCHE 4 51 55 MEDINA 5 34 39 

COOKE 137 58 195 MILAM 3 6 9 

CORYELL 9 25 34 MILLS 4 11 15 

DALLAS 3 44 47 MONTAGUE 17 2 19 

DELTA - 2 2 NAVARRO 1 5 6 

DENTON 12 64 76 PARKER 39 36 75 

EASTLAND 58 8 66 RED RIVER 4 22 26 

ELLIS 10 46 56 SOMERVELL - 3 3 

ERATH 20 38 58 TARRANT 6 14 20 

FALLS 9 22 31 TAYLOR 7 - 7 

FANNIN 10 35 45 TRAVIS 22 25 47 

GILLESPIE - 2 2 UVALDE 1 2 3 

GRAYSON 8 40 48 WILLIAMSON 8 28 36 

HAMILTON 3 34 37 WISE 7 34 41 

HAYS 23 5 28 Grand Total 572 954 1,526 
Table 3. Summary of the Log Availability for the Trinity Aquifer 
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Figure 4. Preliminary geophysical log coverage of the Trinity Aquifer (TDS lines after LGB-Guyton, 2003) 
 

Figure 4 also shows the approximate location of the 1,000 mg/L, 3,000 mg/L, and 10,000 

mg/L total dissolved solids transition areas for a portion of the Trinity Aquifer, based on LBG-

Guyton (2003), which used a variety of sources to approximate the locations. Note that the 

actual location of those total dissolved solids transition areas is specific to each formation 

that makes up the Trinity Aquifer (i.e., the location in the Paluxy Formation is not the same as 

the location in the Hosston Sand) so these are shown for the purposes of discussion only. 
 

Figure 4 shows the Northern Trinity and Woodbine Groundwater Availability Model 

boundary, which defines the area where stratigraphy and lithology were derived from 
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geophysical logs by the Bureau as part of Kelley et al. (2014). The official Trinity Aquifer 

boundary in the north appears to be based approximately on the 3,000 mg/L total 

dissolved solids transition area. However, because the Northern Trinity and Woodbine 

Groundwater Availability Model boundary extends downdip all the way to the Mexia-Talco 

fault zone, it appears to include the approximate extent of the 10,000 mg/L total dissolved 

solids zone. Therefore, we anticipate that the Northern Trinity and Woodbine Groundwater 

Availability Model stratigraphy will be mostly sufficient for the purpose of the proposed work, 

and the focus for the Northern Trinity will be on delineation of brackish zones, rather than 

additional stratigraphic analysis. We will primarily use the BRACS log database to increase the 

density of geophysical logs in the downdip areas for the purposes of water quality analyses. 

We also will use the logs from the Northern Trinity and Woodbine Groundwater 

Availability Model project in this task. For those Northern Trinity and Woodbine 

Groundwater Availability Model logs that were not initially identified as publically available 

(but show promise for the purposes of the proposed project), IHS Global Well Log 

Database can assist in finding a public source for the same logs to ensure that the logs 

are suitable for public release. 
 

The Trinity (Hill Country) Aquifer GAM boundary appears to be approximately based on 

the 1,000 mg/L total dissolved solids transition area, so the stratigraphy for the area from 

1,000 mg/L to 10,000 mg/L has not yet been developed. The starting point for extending the 

stratigraphy will be the “Hydrogeologic atlas of the Hill Country Trinity Aquifer, Blanco, 

Hays and Travis counties, central Texas” (Wierman et al., 2010). Additional geophysical logs 

will be needed to help define stratigraphy in that area. From Figure 4 we can see that there 

is limited coverage, primarily PWS wells and some potential additional logs from other 

sources (based on a query of IHS database). Based on this initial evaluation, the control 

points for determining stratigraphy may be somewhat coarsely spaced. The Team will 

collaborate with the BSEACD staff to insure that local data, such as contained in the 

Hydrogeologic Atlas of the Hill Country Trinity Aquifer, Blanco, Hays and Travis counties, 

Central Texas (Wierman et al., 2010), are incorporated into the analysis. 
 

Further downdip (if we assume the 10,000 mg/L total dissolved solids transition zone is 10-

20 miles downdip from the 3,000 mg/L zone), we can see that BRACS Database logs are 

potentially available. Although the coverage appears dense, many of these logs will be too 

shallow to reach the Trinity Aquifer (oil and gas exploration was focused on shallower units). 

At the southwestern border of Bexar County, the top of the Lower Trinity is at 

approximately 4,000 feet depth (Bebout, 1977). An examination of the bottom logging 

intervals for the BRACS wells indicates that some portion of those logs will extend to that 

depth, but most logs will not extend into the lower Trinity (i.e. the Sligo/Hosston). It is 

uncertain whether the lower Trinity is likely to have any productivity in that region, but we 

will attempt to establish a stratigraphic framework and estimate water quality at those >4,000 

feet depths, if the geophysical logs are available. Data are expected to be more consistently 



 

TWDB Contract No. 1600011950 

 Exhibit B, Page 10 of 23  

  

available for the upper and middle portions of the Trinity. Trinity Aquifer geophysical log 

availability by county is summarized in Table3. 

 

Understanding groundwater quality is important for interpreting geophysical logs and 

assessing the evolution of the groundwater chemistry to assess potential sources of salinity. 

Many factors may influence groundwater quality, including recharge rates (current and paleo-

recharge rates), composition of recharge water, lithology and lithologic transitions, 

mineralogy, geochemical processes (mixing, cation exchange), residence time of 

groundwater, cross-formational flow, faulting, and the relationship between geopressured and 

hydropressured systems. 

Subtask 2.3 – Develop Technical Approach for Estimating Total Dissolved Solids from 

Geophysical Logs 

Groundwater salinity will be interpreted from electric logs using approaches described by 

Estepp (1998, 2010), and summarized in Table 4. There are two basic approaches to 

interpret salinity from geophysical logs: (1) computational and (2) empirical. In 

computational approaches, the chemical compositions of fluids encountered in a well bore 

are calculated from log responses using equations based on both petrophysical principles and 

empirically derived relationships. In the empirical approach, data derived from groundwater 

chemical analyses are compared to resistivity values in the same zone, and regression 

statistics are calculated to estimate total dissolved solids from resistivity. 

 

(1) Computational approaches require solving a series of equations, where the variables 

determined in one equation are used to solve the next equation. Computational 

approaches are needed because no log type directly measures groundwater salinity. 

Automation of computational approaches can speed up the analytical process (Meyer et al., 

2012, 2014). Critical inputs include porosity, cementation, water chemistry, and lithology. 

Most computational approaches also require development of a correlation between total 

dissolved solids and specific conductance, which varies with location and formation. 

(2) The empirical approach (mean Ro) involves correlating deep resistivity (long normal or 

deep induction) with chemical analyses of water samples that are derived from either 

water wells or oil and gas wells (Fogg and Blanchard, 1986; Collier, 1993; Estepp, 

1998, 2010). A log-log graph of total dissolved solids versus resistivity is constructed 

and used to define resistivity ranges that correspond to categories of groundwater salinity: 

fresh, slightly saline, and moderately saline. Separate regressions must be developed for 

zones with different salinity within which formation properties and temperature are 

relatively constant. Hydrochemical facies also affect the resistivity/ total dissolved solids 

relationship; therefore, the regions also must have relatively homogeneous hydrochemical 

compositions. 
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Approach Type Advantages Disadvantages 
Rw from 

spontaneous 

potential 

Computational Min. value of TDS 

computed, best for high 

TDS (>3,000 mg/L) 

sensitive to zone thickness and clay 

content 

Alger- 

Harrison 

Computational not porosity dependent, 

insensitive to clay 

content, best for high 

TDS (> 3,000 mg/L) 

sensitive to Rmf value (not always 

available) 

Estepp Computational not dependent on Rmf, 

not sensitive to clay 

content, best for low 

TDS (< 3,000 mg/L) 

sensitive to porosity structure 

(cementation exponent) 

Rwa 

Minimum 

Computational works for large TDS 

range 

sensitive to porosity, porosity structure, 

and clay content 

Mean Ro Empirical works for large TDS 

range 

formation variables must be relatively 

constant, sensitive to zone thickness and 

clay content, need significant number of 

data points with both electric logs and 

water sample chemical analyses 
Table 4. Approaches for interpreting groundwater salinity from geophysical logs (Estepp, 1998, 2010). R 

mf, resistivity of mud filtrate. 

 

The empirical mean Ro and the computational Rwa minimum approaches for interpreting 

groundwater salinity in the Trinity Aquifer will be the primary methods employed. Other 

computational approaches will be used locally as a check and where interpretations are 

ambiguous. For example, the Rw from spontaneous potential approach is especially useful 

for distinguishing moderately saline from very saline groundwater in deep zones. The 

empirical mean Ro approach is best suited for regional studies in areas having abundant water-

quality data and electric logs. The empirical mean Ro approach works best for relatively 

simple lithologies and minimal post-depositional diagenetic modification. Application of the 

empirical mean Ro approach does not require measurement or estimation of controlling 

variables because they are relatively uniform in the zones that will be analyzed within 

uniform hydrochemical facies. One weakness of the empirical mean Ro method is that water-

well chemical analyses data are limited. This is particularly true when there is a lack of water-

well sample data from higher total dissolved solids (> 3,000 mg/L) groundwater. 

 

The computational Rwa minimum approach will be used in areas with limited groundwater 

chemical analyses. The Rwa minimum approach also will be used as an independent verification 

of the mean Ro approach and to determine if the Rwa minimum offers any advantages to the 

mean Ro approach. Key parameters for the Rwa minimum approach are porosity and the 

cementation exponent, which is an empirical parameter related to compaction, cementation, and 
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grain size. Published sources mainly provide regional, formation-specific porosity versus depth 

relationships, whereas porosity logs provide porosities for specific sands at specific locations. 

 

Temperature is also an important parameter, particularly at depth with increasing 

temperatures. Maps of porosity and temperature will assist with selection of temperature, 

cementation, and porosity needed for the Rwa minimum method. The Rwa minimum 

approach also requires a correlation between total dissolved solids and specific 

conductance, which will be regionally developed using groundwater sample analyses. Prior to 

finalizing estimates of water quality from geophysical logs, the method for estimating water 

quality (as total dissolved solids concentrations) from the geophysical logs will be discussed 

with the TWDB. As a result of years working with TWDB on a variety of projects, the SwRI 

Team is very knowledgeable regarding the approaches used by the TWDB BRACS group, 

which are largely based on the methods discussed in Estepp (1998, 2010). Lithologic picks 

and groundwater salinity determined during Task 2 will be entered into a database for use 

during Task 3, development of a stratigraphic framework model of the Trinity Aquifer. 

Subtask 2.4 – Use Geophysical Log Interpretation to Analyze Stratigraphy and Map Fresh, 

Brackish, and Saline Groundwater 

Geophysical logs will be used to map and quantify fresh-, brackish-, and saline-

groundwater resources in the Trinity Aquifer. This study includes three relevant total 

dissolved solids zones: fresh (< 1000 mg/L); slightly saline (1,000–2,999 mg/L); and 

moderately saline (3,000–9,999 mg/L), with descriptions following Winslow and Kister 

(1956). The term brackish water will be applied to slightly-to-moderately saline waters 

(1,000–9,999 mg/L of total dissolved solids) following LBG-Guyton (2003). Previous 

studies indicate that total dissolved solids generally increase down dip and with depth and 

are generally higher in the south and east relative to the north and west. It is important to note 

that the methodology to discern water quality in the central and northern Trinity Aquifer, where 

sand units are pervasive, will differ from the methodology used in the Trinity (Hill Country) 

Aquifer where carbonates are the dominant lithology. The Team will rely on SwRI members 

with expertise in interpreting water quality in carbonates, and INTERA and Bureau members 

with expertise in interpreting water quality in sand formations. 

 

Groundwater sample chemical analyses provide only point-source data, whereas electric 

logs provide continuous vertical lithology/salinity profiles, which allow visualization of salinity 

stratification and allow construction of net sand/salinity maps. Electric logs also provide 

salinity data where chemical analyses are limited, such as in higher salinity areas. Primary 

controls on electric log response are the resistivity of the formation water and its composition, 

resistivity of formation minerals, cementation, pore-fluid composition, lithology, permeability, 

porosity, and temperature. Within limited areas where formation properties and temperature 

are relatively constant, electric log resistivity in permeable, clay-free sand layers is controlled 

by the concentration and composition of total dissolved solids in groundwater. 
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The number of logs that will be available for analysis is not known. It is possible that some 

zones of interest will not have sufficient coverage to provide the basis on which to 

characterize water quality and transitions from fresh-to-brackish-to saline water. In these 

occurrences, it may be necessary to interpolate using what information is available. Logs that 

fully penetrate the fresh and brackish water intervals will take priority, but partially 

penetrating logs will be used where fully penetrating logs are not available. Spontaneous 

potential and one or two resistivity curves will be digitized for a subset of logs, the number 

depending on spatial coverage and log quality. These digitized well logs will allow TWDB 

BRACS staff to independently check the methodology used and provide feedback on the 

interpretations made during this project. The methodology used to map resistivity from the 

logs will therefore be transparent and will provide a valuable resource for future studies. 

 

Two main types of geophysical logs will be used in this study: electric logs and porosity 

logs. Electric logs include several different curves that graphically display variations in 

electrical properties with depth. Both induced currents and natural currents are measured. The 

spontaneous potential curve records the relative difference in natural electrical potential 

between the borehole fluid and the formation. Resistivity curves record resistance of the 

formation to an induced current. Electric logs commonly include two or more resistivity 

curves, which have varying radii of investigation into the formation. The deep sensing 

resistivity curve is preferred for groundwater salinity interpretation because it is least affected 

by the borehole environment and most closely approximates true formation resistivity. 

Porosity log response is related to the formation porosity, which is defined as volume of 

fluid saturated pore space in the rock. Porosity logs include sonic (acoustic), neutron, and 

density logs. Although porosity logs are not as readily available as electric logs, a sufficient 

number of porosity logs will be obtained to interpret and document porosities in each salinity 

region and in each aquifer layer. Porosity log data will be used for calculating groundwater 

salinity and volumes. 

 

The quality of the well logs will be evaluated. Although geophysical logging technology 

has improved, electric logs from the 1950’s to the present are satisfactory for salinity 

interpretation, and porosity logs from the 1970’s to the present yield acceptable porosity 

estimations. Only logs from wells completed within these time periods will be used. Logs with 

clearly visible spontaneous potential and resistivity curves will be selected. Outliers will be 

determined by comparison with neighboring logs. Empirical and computational approaches 

will be compared when geophysical well logs and groundwater quality data are available for 

the same wells. The two approaches will be compared using a subset of digitized log records. 

This comparison will be provided to TWDB BRACS staff to independently check the 

methodology used and to solicit suggestions for optimizing the methodology. Sensitivity 

analyses will be conducted to evaluate how depth variations in porosity, chemistry, and 
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temperature impact log responses to salinity. The final maps of groundwater quality will be 

based on integration of output from the empirical and computational approaches. 

 

Task 2 Deliverables: 

A draft report documenting the technique(s) and approaches for geophysical well log 

interpretation of aquifer total dissolved solids concentration.  The report shall: 

 Identify types of geophysical well logs available in the area, 

 Describe how the interpreted total dissolved solids concentration from geophysical well log 

analysis relates to existing aquifer water chemistry as determined by direct measurements 

 Describe how the log correction factors are determined, and 

 Describe how the interpretation techniques will be applied across the entire salinity range 

within the aquifer. 

 TWDB will have up to 10 business days to review the draft report, and the Contractor will 

schedule a meeting to discuss the techniques. 

 

Task 3 — Develop a Stratigraphic Framework Model of the Trinity Aquifer and Calculate 

Brackish Water Volumes 

Subtask 3.1 – Extend Stratigraphy for the Hill Country Trinity 

The existing Trinity Aquifer GAMs databases will be used as the basis for the 

hydrostratigraphic framework model needed for this project (R.W. Harden and Associates, 

2004; Jones et al., 2011; Kelley et al., 2014). It is anticipated that additional geological and 

water chemistry information will be required to extend the GAM model for the Trinity (Hill 

Country) Aquifer to include the zones where water-quality data exceed 1,000 total dissolved 

solids. Formation picks compiled during Task 2 will be used to develop the hydrostratigraphic 

framework model for these zones of the Trinity Aquifer. The following discussion describes 

the process that will be followed to extend the existing hydrostratigraphic framework models 

to include zones with higher salinity. 

 

Three primary software programs will be used for developing the hydrostratigraphic 

framework model: (i) Microsoft Excel 2010, (ii) ESRI ArcGIS, and (iii) Schlumberger 

PETREL. These programs will be used to organize tabulated data, assemble and analyze 

geographically distributed data and interpretations, and for three-dimensional hydrostratigraphic 

framework modeling, respectively. Microsoft Excel 2010 will be used to compile well data 

including locations, wellhead elevation, stratigraphic picks, and thickness information. Two 

primary products from this compilation and related analysis will be a spreadsheet of formation 

thicknesses across the model domain and a quality-controlled database of well picks. 

Published geologic maps will be used to extract elevations for mapped geologic contacts that 

define hydrologic boundaries to provide control on boundaries in areas of limited or no 
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well data. Geologic maps used in this fashion include maps published by the Bureau of 

Economic Geology (Bureau of Economic Geology, 1979, 1981a, 1981b, 1983) and the 

U.S. Geological Survey. Because there are differences between the U.S. Geological Survey, 

the Bureau, and the GAM interpretations, the SwRI Team will use information from both 

agencies plus the GAM database to generate a hydrostratigraphic framework model where 

necessary. Stratigraphic data will be collected from a wide range of sources to construct a 

formation thickness database and will be derived from measured sections described in the 

literature. Surface elevation data for the wells will be downloaded from the U.S. Geological 

Survey National Map Viewer. 

 

ESRI ArcGIS will be used to assemble topography, geologic maps, structural data, and 

other geographically distributed data. These data will be used as the basis for defining the 

model domain and constructing the hydrostratigraphic framework model. Digital data used to 

create the model will be georeferenced. Well picks will be evaluated using published 

maps and point shapefiles. PETREL is a Windows PC software package that is used primarily 

by the oil and gas industry and will be used to construct the hydrostratigraphic framework 

model. This software package allows surface and subsurface data to be assimilated from 

multiple sources and perform stratigraphic and structural geologic interpretation. This integrated 

software package was selected for this application because of its flexibility in data handling, 

interpretation, and model development and manipulation, which eliminates the need for 

multiple highly specialized tools, which would otherwise be required. PETREL has a wide 

range of export options that facilitate inputting model results into other software packages. 

 

Subtask 3.2 – Determine Volumes of Fresh, Brackish, and Saline Groundwater 

The hydrostratigraphic framework model will provide the basis for calculating the volumes 

of fresh, brackish, and saline groundwater in the Trinity Aquifer using PETREL and 

ArcGIS. Stratigraphic surfaces and water-quality boundaries will be organized in a geodatabase 

for delivery and for easy replication of the volume calculation by TWDB staff. Scenario testing 

and sensitivity analysis will be performed to constrain the uncertainty in volume 

calculations and production zone delineation. Interpretation of groundwater salinity will be 

closely integrated with and guided by the geologic framework. Layer definitions from the 

Trinity GAM reports (R.W. Harden and Associates, 2004; Jones et al., 2011; Kelley et al., 

2014) will be correlated with layers determined with electric logs. Large-scale discrepancies 

between tops and bottoms of units from analyses of the geophysical logs and GAM data will 

be annotated for future revision of the Trinity GAMs. Depositional frameworks will be based 

mainly on previous studies. 

 

Faults affect the geographic distribution of groundwater salinity in the study area. Because 

faults are difficult to map accurately using geophysical logs alone, published fault locations 
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will be used (Rose, 1972; Grimshaw and Woodruff, 1986; Laubach, 1997). The effects of 

faults on groundwater salinity are detectable using hydrochemical data and geophysical logs. 

Abrupt changes in salinity and hydrochemical composition are common near faults. Areas 

where faults affect groundwater salinity will be documented. A detailed evaluation of 

geophysical well log data and groundwater quality data in the vicinity of these faults will be 

conducted. 

 

In general, the approach for calculating the volumes will be based on developing total 

dissolved solids “boundaries” for each of the three ranges, and combining those 

boundaries with the hydrostratigraphic framework and estimates of drainable porosity to 

calculate the volume. We can use Figure 4 to provide an example of this approach. If we 

were calculating the volume of slightly saline (1,000 – 2,999 mg/L total dissolved solids) 

water in the Hosston Aquifer in Williamson County, then we would use the structural top 

and bottom from the Northern Trinity and Woodbine Groundwater Availability Model to 

bound the volume vertically. We would use our definition of the 1,000 mg/L and 2,999 mg/L 

total dissolved solids transition lines to bound the volume laterally. So we could simply 

subtract the two structural surfaces, clip the result by the total dissolved solids contour lines, 

and then multiply by the estimated storage (again from the Northern Trinity and Woodbine 

Groundwater Availability Model) to calculate a volume. This process can be automated in 

ArcGIS for easy reproducibility. The scripts for the automation will be delivered to the TWDB. 

 

Task 3 Deliverables: 

The tools and techniques used for determining the extent and volumes of the required ranges of 

total dissolved solids in the groundwater shall be thorough, use defensible scientific means and 

approaches, and shall be documented in the technical report. The technique(s) used to determine 

if a Potential Production Areas is hydrogeologically separated from fresh water aquifers shall be 

thoroughly documented in the technical report. Each Potential Production Areas will be 

assigned a unique ID, and all production area attributes (ID, volume of brackish groundwater 

subdivided by salinity classification zones, 30-year and 50-year production calculation 

estimates) will be recorded in a Microsoft Access database table, in supporting GIS files (top, 

bottom, and lateral extent), and in groundwater modeling files. 

Task 4 — Delineate Potential Production Areas 

Potential production areas within the mapped brackish groundwater zones will be 

identified using information generated by Tasks 2 and 3. Key factors incorporated into the 

analysis include: 

 

1. locations of the transition areas between fresh and brackish groundwater 



 

TWDB Contract No. 1600011950 

 Exhibit B, Page 17 of 23  

  

2. existence of “exclusion zones” where brackish water is already a significant resource for 

users, or oil and gas disposal wells are present 

3. areas of potential isolation (the location of identified hydrogeologic barriers to flow) 

4. potential productivity of the zones 

 

Data illustrating the transition from fresh to brackish water determined during Task 2 and 

captured in an ArcGIS database will be used to map the fresh, brackish, and saline zones 

of groundwater in the Trinity Aquifer. The TWDB database will be examined to identify and 

map exclusion zones where brackish water already is a significant source for users. The Texas 

Railroad Commission database and Public GIS Viewer will be used to identify and map 

exclusion zones where oil and gas disposal and salt water injection wells are located. 

Once identified, these exclusions zones will be incorporated into the Project ArcGIS database. 

 

The Northern Trinity Aquifer GAM database will be examined to identify hydrogeologic 

barriers to flow in the Northern Trinity Aquifer. The Trinity (Hill Country) Aquifer GAM 

database will be explored to identify hydrogeologic barriers to flow in the Trinity (Hill 

Country) Aquifer, at least up to the transition from fresh to brackish groundwater. The 

hydrostratigraphic framework model of the brackish groundwater zone of the Trinity (Hill 

Country) Aquifer will be used to identify hydrogeologic barriers to flow in the brackish 

groundwater zone of the Trinity (Hill Country) Aquifer. Criteria used to identify which 

portions of the brackish Trinity Aquifer are potential production areas will be determined 

after consultations with TWDB staff. Potential production areas within the study area will 

then be determined using these criteria. Once determined, the draft potential production areas 

will be presented to TWDB staff for review. 

 

The calculated volumes of groundwater within each aquifer and each TWDB-prioritized 

Potential Production Areas will be organized by salinity classification zone, county, 

groundwater conservation district, and groundwater management area. All GIS data shall be 

thoroughly documented with metadata including source, field descriptions, and units (as 

applicable) and use BRACS program-naming conventions and map Projection parameters. 

Geologic formation top and bottom raster surfaces, net sand raster maps, salinity classification 

zone top and bottom raster surfaces, proposed production area top and bottom raster surfaces, 

well control point files, and Project raster snap grid will be submitted to TWDB. All raster 

surfaces will share the same map Projection and snap grid attributes. TWDB must be able to 

replicate the volumes estimated and techniques used to determine the extents of each of the 

salinity classification zones. All Potential Production Areas modeling files will be submitted to 

TWDB. 
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Task4 Deliverables: 

 Updated BRACS Database.  

 Copies of water well reports, water quality reports, and geophysical well logs used in the 

study that were not already in the BRACS Database 

 Tools, files and/or scripts used to delineate salinity zones and volumes. 

 Draft figure showing the study area for the report 

 Draft figure showing the stratigraphy  for the final report 

 Draft figure showing the salinity zones for the final report 

 Draft table showing the volumes of  different groundwater salinity classes 

 Salinity Zone GIS datasets 

 Volume calculations 

 Draft description of the study area for the final report 

 Draft description of the salinity zones for the final report 

 Draft description of the volumes for the final report 

Task 5 — Determine the Amount of Brackish Groundwater that can be Produced without 

Causing Impact on Lateral and Vertical Fresh Water 

The SwRI Team will perform an analysis of the anticipated impact that pumping the 

identified brackish groundwater production zones for 30 and 50 years would have on 

vertical or lateral water resources. Aquifer response will be performed using several 

possible analytical tools including: (i) GAMs, (ii) analytical solutions, and (iii) new numerical 

models using a simplified conceptual model with appropriate properties and geometries. The 

choice of tool will be made when the brackish groundwater zones have been delineated and 

the extent and appropriateness of the existing Northern Trinity and Woodbine Aquifer and 

Trinity (Hill County) Aquifer GAMs are evaluated. It is anticipated that some portions of the 

brackish groundwater zone lie outside the domains of the Trinity (Hill County) Aquifer 

GAM in which case either an analytical assessment or a numerical model will be required 

to evaluate the impact that pumping of the brackish groundwater zones would have on 

vertical and lateral freshwater resources. 

 

The current assessment is that the Northern Trinity Aquifer GAM will be adequate to perform 

an analysis of the anticipated impact that pumping the identified brackish groundwater 

production zones for 30 and 50 years would have on vertical or lateral water resources for 

the Northern Trinity Aquifer. If this assumption proves invalid, then an analytical solution 

or a numerical model using a simplified conceptual model with appropriate properties and 

geometries will be used to perform the analysis. Once a functional model of the brackish 

groundwater zones is developed, a sensitivity analysis will be performed to determine the merit 

of the calculations/modeling that was performed when determining the potential impact of 

pumping from brackish groundwater production zones of supplies for 30 and 50 years. 
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During these analyses, it will be necessary to account for groundwater quality. This is not 

expected to be a comprehensive assessment. The emphasis will be on the freshwater 

resources that would be impacted by pumping from the brackish groundwater zones rather 

than the impact on the brackish groundwater zones. 

 

Task 5 Deliverables: 

 Draft description of areas excluded from consideration as Potential Production Areas for the 

final report 

 GIS datasets delineating areas excluded from consideration as Potential Production Areas 

 Draft figure showing areas excluded from consideration as Potential Production Areas for the 

final report 

 Tools, files and/or scripts used to delineate Potential Production Areas 

 Draft description of any hydrogeologic barriers identified for the final report 

 GIS datasets of any hydrogeologic barriers identified for the final report 

 Draft figure showing any hydrogeologic barriers identified for the final report 

 Draft write up on Potential Production Areas identified for the final report 

 Potential Production Areas GIS datasets 

 Draft figure showing Potential Production Areas for the report 

 Tools, files and/or scripts used to estimate the capacity of Potential Production Areas over 

30 and 50 year periods, without causing a significant impact, as defined in Task 5 

 Draft description of capacity of Potential Production Areas over 30 and 50 year periods, 

without causing a significant impact, as defined in Task 5, for the final report 

 Draft table and graph of capacity of Potential Production Areas over 30 and 50 year 

periods, without causing a significant impact, as defined in Task 5, for the final report 

Task 6 — Stakeholder Communication 

Stakeholder communication and input are critical to the success of evaluation the fresh-, 

brackish-, and saline-groundwater resources of the Trinity Aquifer. The information 

accrued during the project will be used ultimately by the TWDB, RWPGs, GMAs, GCDs, state 

agencies, and planners, groundwater users, private citizens, consultants, and lawmakers to 

assess groundwater availability. As a result, the stakeholders must be included in the 

development process, and must be informed and confident in the capabilities of the model. 

Our experience in working with the TWDB, in addition to numerous RWPGs, GMAs, and 

GCDs, provides us with a clear understanding of the key requirements for successful 

stakeholder communication. The SwRI Team will participate in a stakeholder meeting. The 

first stakeholder meeting to explain the project objectives and the tasks to achieve those 

objectives was held on October 26, 2015 in Austin, TX. A second stakeholder meeting will 

occur prior to the completion of the Project. 
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 Before the second stakeholder meeting, create a range of possible impacts to water 

availability and water quality if the areas were produced  

 Define “significant impact” and a prioritized list of Potential Production Areas for 30-year 

and 50-year pumping estimates after the second stakeholder meeting and exclude those areas 

from the Potential Production Areas 

 Stakeholder Meeting 1: Already held on October 26, 2015 in Austin, TX to explain TWDB’s 

approach in implementing House Bill 30, solicit feedback on what constitutes “significant 

impact”, and receive general comments concerning implementation of the legislation.  

 TWDB Meeting 1: Project Initiation Meeting 

 TWDB Meeting 2: Discussion and approval of Project methodology; date to be determined 

by the Contractor 

 Presentation for the second stakeholder meeting 2 weeks before the scheduled meeting 

 Stakeholder Meeting 2: Presentation and discussion of Potential Production Areas with 

stakeholder in the morning; date to be determined by the Contractor. The Contractor will set 

the date and TWDB will organize the meeting and invite stakeholders. 

 TWDB Meeting 3: Discuss prioritization areas for production calculations with TWDB staff 

in the afternoon on the same day of the stakeholder meeting. 

 TWDB Meeting 4: Project completion; formal presentation at the end of the Project. 

 

Additional technical meetings may be scheduled either in person, through a webinar, or 

teleconference venue to discuss project progress and issues. TWDB staff may periodically visit 

the Contractor’s work premises to assess progress on the project.  

 

Task 7 — Reporting 

Monthly progress reports will be submitted to the TWDB outlining progress of the project 

and include the original or adjusted schedule and detail how the Project is progressing relative 

to this yardstick. Project invoices will include detailed descriptions of the progress made by 

tasks. Each of the project tasks will be described in detail consistent with the budget 

description. Any issues will be reported to the TWDB Project Manager immediately as they 

appear. Close coordination with the TWDB will be maintained throughout the project and will 

be critical. All draft and final reports will be delivered in Microsoft Word and PDF formats. 

Draft deliverables will be submitted for review and comment by TWDB. These comments 

will be addressed in the final report and a copy of the comments will be incorporated into the 

final deliverables. Acceptance of the Final Report will indicate the successful completion of the 

project. 



 

TWDB Contract No. 1600011950 

 Exhibit B, Page 21 of 23  

  

 

Subtask 7.1 – Project Monitoring Procedures 

The SwRI Team will monitor project progress using the same procedures that have enabled us 

to meet scheduled deliverables on other high-profile, water-resource evaluation projects. 

Monthly status reports, including the technical progress of the Trinity Aquifer evaluation in the 

preceding month, will be provided to TWDB. The monthly report will also summarize 

project progress relative to the schedule. Cost summaries, by task and subcontractor, will 

be provided to the TWDB with our monthly invoices. These cost summaries will show 

costs relative to budget. Monthly project reports will be used as a means of documenting 

issues, either technical or programmatic, which require consultation with the TWDB. 

Coordination with TWDB staff will be critical throughout the project. This Statement of 

Qualifications specifies technical review meetings with the TWDB at various phases of the 

project to review the work tasks performed to date and to present the approach for the next 

phase of work. Important project points where these meetings will be held include project 

initiation, after delivery of the preliminary water chemistry and geophysical log databases, 

after the designation of fresh, brackish, and saline zones within the Trinity Aquifer, and after 

providing TWDB with the final draft deliverables. In addition, we anticipate regular 

communications with the TWDB’s Project Manager and other TWDB staff during the 

project. These additional meetings will be held either in person, through a webinar, or 

teleconference. SwRI will facilitate communication throughout the project. 

 

At SwRI, project management and control functions are carried out in accordance with a 

well-established system. The Deltek Costpoint accounting software is used to support project 

management, accounting, reporting, and compliance. The software integrates time keeping, 

accounting, and accounts receivable. The Project Manager can monitor project hours and 

charges in real time because the system updates each evening with every hour added on a 

time sheet (time is entered on a daily basis). This system provides for detailed tracking of 

resources and schedules and allows early identification of problem areas so that any required 

corrective measures can be applied in a timely manner. A key component to our management 

and control plan is the development of a detailed task plan. As discussed in Task 1, we have 

divided the Trinity Aquifer evaluation work scope into seven primary tasks. These tasks are 

divided into subtasks that further break out the work scope. Our Project Manager will establish 

the budget for each task. The Project Manager will monitor the performance of each work 

element and will prepare periodic progress reports. These reports will provide various levels 

of information for each task, as well as for the entire project. This includes personnel hours 

and direct costs charged to date, current estimates to complete the project, and a comparison of 

the current estimated total with the previously established budget. 
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Subtask 7.2 – Project Deliverables 

Thorough documentation of the Trinity Aquifer brackish groundwater evaluation is 

extremely important to ensure its effective use. All data deliverables and documentation for 

the Trinity Aquifer evaluation will be prepared in a manner consistent with the format and 

content defined by TWDB in Section III of the Request For Qualifications NO. 580-16-

RFQ0008 for contract deliverables (Exhibit I). See Exhibit D for report formatting guidelines, 

Exhibit G for data requirements, and Exhibit H for report outline. 

 

Task 7 Deliverables: 

Interim deliverables include monthly status reports and a draft report detailing the 

technique(s) and approaches selected by the SwRI Team for geophysical well log 

interpretation of total dissolved solids concentration. The interim draft report will provide 

the SwRI Team and the TWDB Board the opportunity to discuss the proposed techniques. 

Final deliverables are as follows: 

 

 Updated data for the BRACS database containing all new well records used in the 

Project. 

 Copies of all well reports, water quality reports, or geophysical logs used in the study 

(Which are not already in the TWDB Groundwater or BRACS databases) 

 Three-dimensional GIS datasets that delineate groundwater salinity zones using ranges of 

concentrations of total dissolved solids of 0 to 1,000 milligrams per liter (fresh), 1,000 to 

3,000 milligrams per liter (slightly saline), 3,000 to 10,000 milligrams per liter 

(moderately saline), and 10,000 to 35,000 milligrams per liter (very saline).  

 Three-dimensional GIS datasets 

o Potential production areas 

o Estimated volumes of water organized by salinity classification 

o The estimated volumes of brackish groundwater production in 30- and 50-year 

timeframes. 

 Geophysical well log interpretations information.  All geophysical well logs interpreted 

for total dissolved solids will be submitted to TWDB and all interpretation data values 

(input and output) will be documented in table(s) with links to well numbers, log 

numbers, depths, and names of geological formations in a Microsoft Access database 

format that can be linked to existing BRACS Database tables. Geophysical well log data 

obtained for the Project must be non-confidential and submitted in a Tagged Image 

Format (TIFF) and, if available, Log ASCII Standard (LAS) format. New well control 

will be added to the BRACS Database with complete attributes. Water quality data will 

be compatible with the Groundwater Database table design and should include the source 

of the data.  

 Draft report 

 Final report 
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The draft and final reports will summarize the data collection and evaluation, model 

conceptualization and hydraulic analysis, volume calculation tools, sensitivity analysis, 

and potential production zone delineation. All source data will be delivered as part 

of the final brackish water production zone report (delivered in both Microsoft Word 

and PDF formats).  Draft deliverables will be submitted for review and comment by 

TWDB. These comments must be addressed in the Final Report and a copy of the 

comments must be incorporated into the final deliverables. Acceptance of the Final 

Report indicates the successful completion of the Project. 

 Training for TWDB staff shall be provided, as needed or requested. Training may 

include, but not limited to how the volumes were estimated and the techniques used to 

determine the extents of salinity zones. 
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EXHIBIT C 

 

TASK AND EXPENSE BUDGETS 

 

  

 TASK BUDGET 

 

TASK DESCRIPTION AMOUNT 

1 Project Management $22,640.00  

2 Data Acquisition and Method Development 134,555.00  

3 Develop a Stratigraphic Framework Model of the Trinity 

Aquifer and Calculate Brackish Water Volumes 

116,878.00  

4 Delineate Potential Production Areas 40,001.00  

5 Determine the Amount of Brackish Groundwater that 

can be Produced without Causing Impact on Lateral and 

Vertical Fresh Water 

56,740.00  

6 Stakeholder Communication 35,631.00  

7 Reporting 13,555.00   

TOTAL   $420,000.00 

 

 

 

 EXPENSE BUDGET 

 

CATEGORY AMOUNT 

Salaries & Wages
1
 $53,601.00 

Fringe
2
 26,801.00 

Travel
3
 0.00 

Other Expenses
4
 0.00 

Subcontract Services 175,250.00 

Overhead
5
 141,604.00 

Profit 22,744.00 

TOTAL $420,000.00 
 

1 Salaries and Wages is defined as the cost of salaries of engineers, draftsmen, stenographers, surveymen, clerks, laborers, etc., 

for time directly chargeable to this contract. 
2 Fringe is defined as the cost of social security contributions, unemployment, excise, and payroll taxes, workers’ compensation 

insurance, retirement benefits, medical and insurance benefits, sick leave, vacation, and holiday pay applicable thereto. 
3 Travel is limited to the maximum amounts authorized for state employees by the General Appropriations Act, Tex. Leg. Regular 
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Session, 2015, Article IX, Part 5, as amended or superseded 
4 Other Expenses is defined to include expendable supplies, communications, reproduction, postage, and costs of public meetings 

directly chargeable to this CONTRACT. 
5 Overhead is defined as the costs incurred in maintaining a place of business and performing professional services similar to 

those specified in this contract.   
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EXHIBIT D 

GUIDELINES FOR AUTHORS SUBMITTING CONTRACT REPORTS  

TO THE TEXAS WATER DEVELOPMENT BOARD 

1.0 Introduction 

The purpose of this document is to describe the required format of contract reports submitted to the Texas 

Water Development Board (TWDB).  Our reason for standardizing the format of contract reports is to 

provide our customers a consistent, and therefore familiar, format for contract reports (which we post 

online for public access).  Another reason for standardizing the format is so that we can more easily turn a 

contract report into a TWDB numbered report if we so choose.  Remember that your report will not only 

be seen by TWDB staff, but also by any person interested in the results of your study.  A professional and 

high quality report will reflect well on you, your employer, and the TWDB. 

 

Available upon request, we will provide a Microsoft Word template (used to write these instructions) that 

gives the fonts, spacing, and other specifications for the headings and text of the report. Please follow this 

template as closely as possible. 

2.0 Formatting your report 

The TWDB format is designed for simplicity.  For example, we use Times New Roman for all text.  We 

use 12 point, single-spaced text, left justification for paragraph text, 18 point bold for first-level headings, 

and 14 point bold for second-level headings.  Page numbers are centered at the bottom of the page.  Other 

than page numbers, please refrain from adding content to the document header or footer.  Page setup 

should use one-inch margins on all four sides. 

2.1 Text 

The best way to format your document is to use the styles described and embedded in the template 

document (Authors_Template.dot) that is available on request from the TWDB.  To use the 

Authors_Template.dot file, open it in Word (make sure *.dot is listed under Files of type) and save it as a 

.doc file. Advanced users can add the .dot file to their computers as a template.  Make sure the formatting 

bar is on the desktop (to open, go to ViewToolbarsFormatting) or, to view all of the formatting at 

once, go to FormatStyles and Formatting and select Available Styles from the dropdown box at the 

bottom of the window.  The formatting in the template document provides styles (such as font type, 

spacing, and indents) for each piece of your report.  Each style is named to describe what it should be 

used for (for example, style names include Chapter Title, Body Text, Heading 1, References, and Figure 

or Table Caption).  As you add to your report, use the dropdown list on the Formatting Toolbar or the list 

in the Styles and Formatting window to adjust the text to the correct style.  The Authors_Template.dot 

file shows and lists the specifications for each style. 

2.1.1 Title 

Give your report a title that gives the reader an idea of the topic of your report but is not terribly long.  In 

addition to the general subject (for example, “Droughts”), you may include a few additional words to 
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describe a place, methodology, or other detail focused on throughout the paper (for example, “Droughts in 

the High Plains of Texas” or “Evaluating the effects of drought using groundwater flow modeling”). 

Please capitalize only the first letter of each word except ‘minor’ words such as ‘and’ and ‘of’. Never use 

all caps. 

 

Use headings to help the reader follow you through the main sections of your report and to make it easier 

for readers to skim through your report to find sections that might be the most interesting or useful to 

them.  The text of the report should include an executive summary and sections outlined in 4.4 of 

Attachment 1.  Headings for up to five levels of subdivision are provided in the template; however, we 

suggest not using more than three or four levels of subdivision except where absolutely necessary.  Please 

avoid stacked headings (for example, a Heading 1 followed immediately by a Heading 2), and capitalize 

only the first letter of headings or words where appropriate—never use all caps. 

2.2 Figures and photographs 

To publish professional-looking graphics, we need all originals to be saved at 300 dots-per-inch (dpi) 

and in grayscale, if possible, or in the CMYK color format if color is necessary.  Excessive use of color, 

especially color graphics that do not also work in grayscale, will prevent us from publishing your report 

as a TWDB numbered report (color reproduction costs can be prohibitive).  Preferred file formats for your 

original graphics are Adobe Illustrator (.ai), Photoshop (.psd), EPS with .tiff preview, .jpg, .png, or .tiff 

files.  Refrain from using low resolution .jpg or .gif files. Internet images at 72 dpi are unacceptable for 

use in reports. 

All graphics shall be submitted in two forms: 

1. Inserted into the Microsoft Word document before you submit your report. Ideally, inserted 

graphics should be centered on the page.  Format the picture to downsize to 6 inches wide if 

necessary.  Please do not upsize a graphic in Word. 

2. Saved in one of the formats listed above.  

2.2.1 Other graphics specifications 

It is easiest to design your figures separately and add them in after the text of your report is more or less 

complete.  Graphics should remain within the 1-inch page margins of the template (6.5 inches maximum 

graphic width).  Be sure that the graphics (as well as tables) are numbered in the same order that they are 

mentioned in the text. Figures should appear embedded in the report after being called out in the text.  

Also, remember to include a caption for each graphic in Word, not as part of the graphic.  We are not able 

to edit or format figure captions that are part of the figure.  For figures and photographs, the caption 

should appear below the graphic. For tables, the caption should appear above. 

2.2.2 Creating publication-quality graphics 

When designing a graphic, make sure that the graphic (1) emphasizes the important information and does 

not show unnecessary data, lines, or labels; (2) includes the needed support material for the reader to 

understand what you are showing; and (3) is readable (see Figures 1 and 2 for examples).  Edward R. 

Tufte’s books on presenting information (Tufte, 1983; 1990; 1997) are great references on good graphic 

design. Figures 1 through 3 are examples of properly formatted, easy to understand graphics.  Do not 

include fonts that are less than 6 points. 
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For good-looking graphics, the resolution needs to be high enough to provide a clear image at the size you 

make them within the report.  In general, 300 dpi will make a clear image—200 dpi is a minimum.  Try to 

create your figures at the same size they will be in the report, as resizing them in Word greatly reduces 

image quality.  Photographs taken with at least a two-megapixel camera (if using digital) and with good 

contrast will make the best images.  Save the original, and then adjust color levels and size in a renamed 

image copy.  Print a draft copy of your report to double-check that your figures and photographs have 

clear lines and show all the features that you want them to have. 

 

Figures and photographs should be in grayscale.  Color greatly adds to the cost of printing, so we are 

trying to keep it to a minimum.  Also remember that your report may be photocopied, scanned, or 

downloaded and printed in black and white. For this reason, you should use symbols or patterns, or make 

sure that colors print as different shades in black and white.  All interval or ratio data (data measuring 

continuous phenomena, with each color representing an equal interval) need to be displayed in a graded 

scale of a single color (Figure 3).  This way your figures will be useful even as a photocopy. 

 

If you need help with your graphics or have questions, please contact the TWDB graphics department at 

(512) 936-0129. 

2.2.3 Using other people’s graphics 

Figures and photographs (and tables) need to be your own unless you have written permission from the 

publisher that allows us to reprint them (we will need a copy of this permission for our records).  Avoid 

using any figures or photographs taken off the Internet or from newspapers or magazines—these sources 

are difficult to cite, and it is often time-consuming and expensive to gain permission to reproduce them. 

2.3 Tables 

Tables should be created in Microsoft Word (see Table 1).  Tables should include a minimal amount of 

outlining or bold font to emphasize headings, totals, or other important points.  Tables should be 

numbered separately from figures, and captions should appear above the text of the table. 

Table 1:  A sample table. Note caption above table. 

Table text heading* 

Table text 1940 1950 1960 1970 1980 1990 2000 %GW 

Table text 15 441 340 926 196 522 83 97.4 

Table text 64 944 626 173 356 171 516 99.9 

Total 79 1385 966 1099 552 693 599  

* A footnote should look like this using 10 point Times New Roman. 

%GW = percent groundwater 

Be sure to describe any abbreviations or symbols, and, unlike in this table, be sure to note the units! 
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3.0 Units 

Measurements should be in English units.  Metric units may be included in parentheses after the English 

units. 

 

All units of geologic time should conform to the most recent geologic timescale (Gradstein and others, 

2004). A summary of this timescale is available from the International Commission on Stratigraphy’s 

website at http://stratigraphy.org/chus.pdf. 

4.0 Citations and references 

It is important to give credit where credit is due.  Therefore, be sure to use the appropriate citations and 

include references in your paper.  

4.1 In-text citations 

Each piece of information you use in your report that comes from an outside source must be cited within 

the text using the author’s last name and the year of publication.  If there are two authors, list the last 

name of each followed by the year, and if there are more than two authors, list the last name of the first 

author followed by “and others” and the year.  For example: the end of the Jurassic Period occurred 

approximately 145.5 million years ago (Gradstein and others, 2004). 

4.2 References 

All sources that are cited within the report should be listed at the end of the paper under the heading 

References.  The references should follow the guidelines in “Suggestions to Authors of the Reports of the 

United States Geological Survey” (Hansen, 1991).  These are available online at 

http://www.nwrc.usgs.gov/lib/lib_sta.html (a link to the chapter “Preparing references for Survey 

reports,” p. 234-241, is found here).  Several examples of complete reference citations are listed at the 

end of these guidelines.  Be sure that any citations that appear in tables or figures are included in the 

reference list.  Also, before submitting the report, please check that all the citations in the report are 

included in the reference list and all references in the reference list are cited in the report.  If at all 

possible, avoid web-based citations.  These materials are often transient and therefore useless to future 

readers. 

5.0 Submitting your report 

Before you submit your report, proofread it.  Look for spelling and grammatical errors.  Also, check to see 

that you have structured the headings, paragraphs, and sentences in your paper so that it is easy to follow 

and understand (imagine you are a reader who does not already know the information you are 

presenting!). 

6.0 Conclusions 

Following the instructions above and providing accurate and readable text, tables, figures, and citations 

will help to make your report useful to readers.  Scientists may read your report, as well as water planners, 

utility providers, and interested citizens.  If your report successfully conveys accurate scientific 

information and explanations to these readers, we can help to create more informed decisions about the 

use, development, and management of water in the state.  

http://stratigraphy.org/chus.pdf
http://www.nwrc.usgs.gov/lib/lib_sta.htm
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7.0 Acknowledgments 

Be sure to acknowledge the people and entities that assisted you in your study and report.  For example: 

We would like to thank the Keck Geology Consortium, the American Society of Civil Engineers, and the 

Texas Bar CLE for providing examples to use in developing these guidelines.  In addition, we appreciate 

Mike Parcher for providing information on how to create publication-quality graphics, Shirley Wade for 

creating the data used in sample Figure 1, and Ian Jones for providing sample Figure 3.  
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Arroyo, J. A., and Mullican, III, W. F., 2004, Desalination: in Mace, R. E., Angle, E. S., and Mullican, W. 

F., III, editors, Aquifers of the Edwards Plateau: Texas Water Development Board Report 360, p. 293-

302. 

Bates, R. L., and Jackson, J. A., 1984, Dictionary of geological terms: Anchor Press/Doubleday, Garden 

City, New York, 571 p. 

Blandford, T. N., Blazer, D. J., Calhoun, K. C., Dutton, A. R., Naing, T., Reedy, R. C., and Scanlon, B. 

R., 2003, Groundwater availability of the southern Ogallala aquifer in Texas and New Mexico–

Numerical simulations through 2050: contract report by Daniel B. Stephens and Associates, Inc., and 

the Bureau of Economic Geology, The University of Texas at Austin to the Texas Water 

Development Board, variably paginated. 

Fenneman, N. M., 1931, Physiography of Western United States (1st edition): New York, McGraw-Hill, 

534 p. 

Hubert, M., 1999, Senate Bill 1–The first big bold step toward meeting Texas's future water needs: Texas 

Tech Law Review, v. 30, no. 1, p. 53-70. 

Kunianski, E. L., 1989, Precipitation, streamflow, and baseflow in West-Central Texas, December 1974 

through March 1977: U. S. Geological Survey Water-Resources Investigations Report 89-4208, 2 

sheets. 

Mace, R. E., Chowdhury, A. H., Anaya, R., and Way, S.-C., 2000, A numerical groundwater flow model 

of the Upper and Middle Trinity aquifer, Hill Country area: Texas Water Development Board Open 

File Report 00-02, 62 p. 

Maclay, R. W., and Land, L. F., 1988, Simulation of flow in the Edwards aquifer, San Antonio Region, 

Texas, and refinements of storage and flow concepts: U. S. Geological Survey Water-Supply Paper 

2336, 48 p. 

For more examples of references, see p. 239-241 of “Suggestions to Authors of the Reports of the United 

States Geological Survey” at http://www.nwrc.usgs.gov/lib/lib_sta.html. 

http://www.nwrc.usgs.gov/lib/lib_sta.htm
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Figure 1. A sample figure showing only the information needed to help the reader understand the 

data.  Font size for figure callouts or labels should never be less than 6 point. 
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Figure 2. A sample subject area map, giving the reader enough information to understand the 

location being discussed in this conference.  For map figures, be sure to include a north 

arrow to orient the reader, a scale, and, if needed, a submap that places the figure in 

greater geographic context.  Be sure that text is readable and that any citations listed on 

the figure or in the figure caption are included in the reference list.  Font size should 

never be less than 6 pt. 
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Figure 3.  Initial hydraulic heads used in model simulations for layer 1.  Note the use of grayscale shading to show 

differences. 
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EXHIBIT E 

 

TWDB Guidelines for a Progress Report 

 

Texas Water Development Board Contractors are required by their contracts to provide Progress Reports 

usually with the submission of an invoice/payment request. 

 

The progress report should contain the following standard elements: 

 Date: Date the memo is sent 

 To: Name and position of the reader  

 From: Name and position of the writer 

 Subject: TWDB Contract Number and a clear phrase that focuses the reader's attention on the 

subject of the memo 

Work Completed:  (The next section of a progress report explains what work has been done during the 

reporting period. Specify the dates of the reporting period and use active voice verbs to give the 

impression that you or you and your team have been busy)  For Example: 

 

Task 1: Completed 3 draft chapters and all appendices. Met with sub consultants on their chapters. 

Task 2: Completed sample collection throughout river reach. 

Task 3: No work completed in reporting period. 

 

Problems:  

If the reader is likely to be interested in the glitches you have encountered along the way, mention the 

problems you have encountered and explain how you have solved them.  If there are problems you have 

not yet been able to solve, explain your strategy for solving them and give tell the reader when you think 

you will have them solved. 
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EXHIBIT F 

 

HUB SUBCONRACTING PLAN PROGRESS ASSESSMENT REPORT 

 

(Use current form located at:   

http://www.window.state.tx.us/procurement/prog/hub/hub-forms/) 

http://www.window.state.tx.us/procurement/prog/hub/hub-forms/
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EXHIBIT G 

Brackish Resources Aquifer Characterization System Program 

Contract Data Requirements 

Revision Date: October 22, 2015 

 

1. Well Control 

a. All data and information provided to TWDB must be non-confidential. 

b. All well attributes shall be added to the BRACS Database. 

c. All well reports, geophysical well logs, and other well information used in a project 

shall be provided to TWDB. 

i. Digital formats: well reports, PDF; Geophysical well logs, TIFF or LAS (if 

available). 

d. Data storage folder structure 

i. All well reports and geophysical well logs must be filed using this folder 

structure. 

ii. Water well and supporting data will be filed in a folder named 

DrillerWellLogs with subfolders named by state_county codes. 

iii. Geophysical well logs will be filed in a folder named GeophysicalWellLogs 

with subfolders named by state_county codes. 

iv. State_County code: example 42_029 for Bexar County. TWDB has a 

Microsoft Excel spreadsheet with the state and county codes. 

e. Digital file names 

i. Q-logs from the Railroad Commission of Texas Groundwater Advisory Unit: 

Example: Q123_029.tif. If there are multiple logs per well, add log1, log2, … 

to file name as a suffix. If more than one well is assigned the same Q number, 

add letters a, b, c, … to Q number, example Q123a_029.tif, Q123b_029.tif. 

ii. All other well control must have the State and County code prefix added to the 

filename (Example: 42029_123456.pdf. 

iii. The digital file name, file type, and folder name will be recorded in the 

BRACS Database table tblGeophysicalLog_Header or 

tblBracsWaterWellReports. 

 

2. BRACS Database 

a. All new well control will be added to a copy of the BRACS Database. 

b. New data tied to existing well control in the BRACS Database, such as geology 

records (lithology; stratigraphic picks; salinity zones) will have applicable tables 

updated. 
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c. Use Brackish Resources Aquifer Characterization System Database Data Dictionary 

(TWDB Open File Report 12-02, Second Edition, September 2014) to understand 

table relationships, field names, and data types. 

d. New well control provided by a contractor will begin with a specified well _id. 

Coordinate with TWDB BRACS staff for this starting well_id number. As a 

contractor appends new well control to their copy of the BRACS Database, TWDB 

staff will continue to update the official BRACS Database. When the project is 

complete, TWDB staff will take all new project well control records and append them 

to the official BRACS Database. 

 

3. GIS files 

a. All GIS files will be compatible with ESRI ArcGIS version 10.2. 

b. Map projection. 

Texas State Mapping System, Albers Equal Area. The ESRI projection parameters 

are: 

Projection: Albers 

False_Easting: 4921250.0 

False_Northing: 19685000.0 

Central_Meridian: -100.0 

Standard_Parallel_1: 27.5 

Standard_Parallel_2: 35.0 

Latitude_Of_Origin: 31.25 

Linear Unit: Foot_US (0.3048006096012192) 

 

Geographic Coordinate System: GCS_North_American_1983 

Angular Unit: Degree (0.0174532925199433) 

Prime Meridian: Greenwich (0.0) 

Datum: D_North_American_1983 

Spheroid: GRS_1980 

Semimajor Axis: 6378137.0 

Semiminor Axis: 6356752.314140356 

Inverse Flattening: 298.257222101 

 

c. A project snap grid raster will be developed for each project using the Texas State 

Mapping System, Albers Equal Area projection. Each GIS raster file developed for a 

project will be snapped to this grid to ensure every grid cell in all rasters stack on top 

of each other without any offset. TWDB staff will create a snap grid slightly larger 

than the project area with a random integer cell value. 

d. Standard GIS file naming conventions are essential. Refer to TWDB Report 383 for 

examples and table tblGisFile_NamingConventions in the BRACS Database for a 

broad range of codes. Contractor will provide TWDB with a list of new codes 

developed by the Contractor. 
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e. All GIS files will be summarized in an appendix in the technical report listing file 

names, type, and folder structure (see TWDB Report 383 for examples). 

f. All GIS files will have descriptive metadata documenting the content, data structure, 

source(s), date(s), quality and other pertinent characteristics of the data using the 

Federal Geographic Data Committee (FGDC) metadata editor within ESRI’s 

ArcCatalog. 

g. All GIS file creation techniques will be described either in the technical report 

appendix for GIS files or in the section on a particular topic, such as net sand. 

h. All well point files will contain field(s) with well identification numbers, such as the 

BRACS Database well_id, Groundwater Database state_well_number, Submitted 

Driller’s Report track_number, API_number, or TCEQ Public Water Supply 

water_source code. 

i. All GIS files (and subsequent map figures or tables) depicting groundwater salinity 

will use the color scheme shown in list item 5. 

j. The TWDB Groundwater Availability Modeling (GAM) county shapefile will be used 

for mapping. 

k. The TWDB 30 meter Digital Elevation Model (DEM) will be used for all elevations 

of well points and geologic formation surfaces. Should a better quality DEM become 

available for a project area, consult with TWDB staff and, if approved, provide the 

DEM to TWDB as a deliverable. 

 

4. Groundwater salinity classification 

a. Contractor will use the classification by Winslow, A.G., and Kister, L.R., 1956, 

Saline-Water Resources of Texas, U. S. Geological Survey Water Supply Paper 1365, 

105 p. 

Groundwater salinity 

classification 

Salinity zone 

code 

Total dissolved solids concentration 

(units: milligrams per liter) 

Fresh FR 0 to 1,000 

Slightly saline SS 1,000 to 3,000 

Moderately saline MS 3,000 to 10,000 

Very saline VS 10,000 to 35,000 

Brine BR Greater than 35,000 

 

b. The salinity zone code will be used for GIS file naming. 

c. Technical report figures showing salinity zones or well control showing total 

dissolved solids concentration will use these colors. 
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d. Slightly and moderately saline (total dissolved solids concentration 1,000 to 10,000 

milligrams per liter) groundwater is considered as brackish groundwater.. 

 

5. Water quality data 

a. All water quality data that is not in the TWDB Groundwater Database will be 

provided to TWDB as a deliverable. Paper documents will be scanned in PDF format 

and filed in the appropriate state and county folder in the DrillerWellLogs folder. 

Water quality well control will be added to the BRACS Database, and a digital file 

name for the PDF well documents will be added to the table 

tblBracsWaterWellReports. 

b. Water quality data will be evaluated to ensure that samples are accurately assigned to 

the correct aquifer and/or geologic formation using a systematic and reproducible 

technique.  

c. Water quality data, if not in the TWDB Groundwater Database, will be appended to 

tables tblBRACSWaterQuality and tlbBRACSInfrequentConstituents in the BRACS 

Database. 

 

6. Geophysical well log data 

a. All new geophysical well log data used for a project will be provided to TWDB as a 

deliverable. Paper documents will be scanned in TIFF format and filed in the 

appropriate state_county code folder in the GeophysicalWellLogs folder. Well control 

will be added to the BRACS Database, the digital file name and additional attributes 

will be added to the table tblGeophysicalLog_Header, and log tools will be added to 

the table tblGeophysicalLog_Suite. 

 

7. Methodology for interpreting total dissolved solids from geophysical well logs 

a. The methods (computational, empirical) used to interpret total dissolved solids 

concentrations from geophysical well logs will be fully documented in the technical 

report. All well records, input and output values, correction factors, and assumptions 

will be recorded in the BRACS Database. Links to water quality samples for specific 

depth zones within an aquifer will be provided with the geophysical well log record. 

If a new technique (or modification of an existing technique) is used, tables will be 

designed to link to the existing BRACS Database design to store the above mentioned 

parameters. Contractor will provide a data dictionary description for the new table 

design. All geophysical well logs, if not in the BRACS Database, will be provided to 

TWDB. 
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b. A number of geophysical well log interpretation techniques are described in: 

Estepp, J.D., 1998, Evaluation of ground-water quality using geophysical logs: Texas 

Natural Resource Conservation Commission, unpublished report, 516 p. 

 

8. Geologic formation lithology and stratigraphy 

a. Geologic formation lithology and stratigraphic top/bottom depth values will be 

appended to the table tblWell_Geology. 

b. Geologic formation lithology from driller well reports is converted to a simplified 

lithology using the BRACS Database table 

tblLkLithologicName_to_SimplifiedLithologicName. This table is updated as new 

terms are encountered. 

c. Interpretation of sand/clay from geophysical well logs will use a four-tier 

classification system consisting of the following terms and sand percentages 

i. sand (100 percent sand) 

ii. sand with clay (65 percent sand) 

iii. clay with sand (35 percent sand) 

iv. clay (0 percent sand) 

 

9. Well identification names and numbers 

a. New well control added to the BRACS Database will have all well identification 

names or numbers added to the BRACS Database table tblBRACS_ForeignKey. 

b. The BRACS Database table tblLkFK_ID_Name is a list of types of foreign keys. This 

table is updated as new sources of data are encountered. Consult with TWDB staff if 

this table needs updating during a project.  

c. Wells used in a project cross section will have a record added to the BRACS 

Database table tblBRACS_ForeignKey. 

 

10. Well locations 

a. Latitude and longitude in decimal degree format will be used for each well. 

b. NAD 83 horizontal datum will be used for each well. 

c. Elevations using 30 meter DEM will be used. 

d. Location attributes will be recorded in the BRACS Database table tblWell_Location. 

 

11. Technical report 

a. Use Times New Roman 12 point font. 

b. Use one-inch margins. 

c. Technical report will use the “Formatting Guidelines for Texas Water 

Development Board Reports” by Mace and others, 2007 

http://www.twdb.texas.gov/about/contract_admin/index.asp 

http://www.twdb.texas.gov/about/contract_admin/index.asp
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d. No abbreviations will be used in the report except BRACS, GIS, or TWDB. These 

abbreviations will be spelled out at first use. 

e. Use proper grammar and spelling. 

f. References must be listed in a separate section of the report and proper citations 

made within the text. 

g. All GIS files used for figures will be provided as a deliverable. 

h. The TWDB contract number will appear on the cover page. 
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SECTION I - OVERVIEW 

 

1.1 OVERVIEW 

The Texas Water Development Board (TWDB) request responses to this Request for 

Qualifications (RFQ) for the award of Services Contract(s) to conduct studies on six (6) Brackish 

Aquifers in Texas (hereafter referred to as “Project”). This RFQ is part of a requirement of 

House Bill 30, 84th Texas Legislative Session, for the TWDB to identify and designate brackish 

groundwater production zones in the aquifers of the state. 

 

NOTE:  Separate Statement of Qualifications (SOQ) is required to be submitted for each of the six 

(6) Projects as identified in Section II.  

 

1.2  CONTRACT TERM 

Service for each Project shall begin upon execution of the Contract.  The completion date for 

three (3) of the Projects shall be August 31, 2016; and the remaining three (3) Projects shall be 

completed by August 31, 2017. Contract extensions for the studies will NOT be granted.  The 

completion dates are identified in each Project. 

 

NOTE:  TWDB reserves the right to award each Project separately. 

 

1.3 COMPENSATION 

To be negotiated once the TWDB selects respondent(s) based on qualifications.  Failure to arrive 

at mutually agreeable terms of a contract with the most qualified respondent shall constitute a 

rejection of the TWDB's offer and may result in subsequent negotiations with the next most 

qualified respondent. The TWDB reserves the right to reject any or all responses. 

 

1.4 BACKGROUND 

Planners and decision makers need reliable estimates of available fresh, brackish, and saline 

groundwater to better formulate water management strategies. Currently, the basis for 

determining the amount of brackish groundwater in Texas is decades-old data generated during a 

2003 TWDB-funded study (LBG-Guyton, 2003, contract number 2001483395). The study 

helped lay the foundation for estimating brackish groundwater volumes in the state and 

documented that brackish groundwater is a tremendous asset in the state’s water portfolio. 

However, the study was by design regional in scope, limited in areal extent, and narrow in its 

assessment of groundwater quality. 

 

In 2009, the 81
st
 Texas Legislature approved funding to establish the Brackish Resources Aquifer 

Characterization System (BRACS) program. The goal of the program is to map and characterize 

the brackish portions of the aquifers in Texas in sufficient detail to provide useful information 

and data to regional water planning groups and other entities interested in using brackish 

groundwater for desalination supplies. Since 2009, TWDB has completed three studies: the 

Pecos Valley Aquifer in West Texas (TWDB Report 382), Gulf Coast Aquifer in a four-county 

area in the Lower Rio Grande Valley (TWDB Report 383), and the Queen City and Sparta 

aquifers in part of a two-county area in south-central Texas (TWDB Technical Note 14-1). The 

TWDB also has two ongoing studies: the Carrizo-Wilcox Aquifer in a nine-county area in south-
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central Texas scheduled for completion in spring 2016 and the Lipan Aquifer in a six-county 

area in West Texas scheduled for completion in summer 2016. 

 

In 2015, the 84
th

 Texas Legislature passed House Bill 30, directing the TWDB to conduct studies 

on and report to the legislature on a) four aquifers by December 1, 2016 and b) remaining 

aquifers in the state by December 1, 2022. This RFQ is for the Projects that require the TWDB to 

submit a report to the Texas Legislature by December 1, 2016, as well as additional studies. The 

Projects will also support implementation of House Bill 1232, (84
th

 Texas Legislative Session), 

which requires mapping of confined and unconfined aquifers in the state by the TWDB. 

 

SECTION II – STATEMENT OF WORK 

 

2.1  DESCRIPTION OF SERVICES 

The selected Contractor(s) will provide services, which shall include, but are not limited to, the 

requirements contained in this RFQ.  Services set forth that contain the words “must” or “shall” 

are mandatory and must be provided as specified with no alterations, modifications or 

exceptions.  Services set forth that contain the words “may” or “can” allow Respondents to offer 

alternatives to the manner in which the Services are provided.  The selected Contractor(s) will 

provide assistance to the TWDB for activities described below for one or more of the Projects 

stated within this RFQ. 

 

2.2  SCOPE OF WORK  

General Requirements and Resource(s) for all six (6) Projects 

To fulfill part of the requirements of House Bill 30, 84
th

 Texas Legislature, 2015, the TWDB is 

requesting the Contractor to perform the following: 

 

A. Delineate fresh, brackish, and saline groundwater both vertically and horizontally in the 

aquifers of the Project areas listed under The Projects. 

 

B. Use the groundwater salinity classification developed by the U.S. Geological Survey 

(Winslow and Kister, 1956) to categorize the water delineated. The classification is based 

on the concentration of total dissolved solids (milligrams per liter) in water and includes 

the following: fresh (0 to 1,000); slightly saline (1,000 to 3,000); moderately saline 

(3,000 to 10,000); and very saline (10,000 to 35,000). 

 

C. Quantify the volume of available fresh, brackish, and saline groundwater. 

 

D. Delineate potential production areas that are separated by hydrogeologic barriers 

sufficient to prevent significant impacts to water availability or water quality in any part 

of the same or other fresh water aquifers. These potential production areas cannot include 

(a) an aquifer with an average total dissolved solids concentration of more than 1,000 

milligrams per liter and which is serving as a significant source of water supply for 

municipal, domestic, or agricultural purposes, (b) a part of a geologic stratum that is 

designated or used for wastewater injection through the use of injection or disposal wells 

permitted under Texas Water Code Chapter 27, and/or (c) areas within the Harris-

Galveston Subsidence District and the Fort Bend Subsidence District. 

TWDB Contract No. 1600011949 
Exhibit I, Page 7 of 36



Texas Water Development Board 

REQUEST FOR QUALIFICATIONS NO. 580-16-RFQ0008 

FOR SERVICES ASSOCIATED TO STUDY BRACKISH AQUIFERS IN TEXAS 

 

RFQ No. 580-16-RFQ0008 

Page 3 of 21 

 

E. Meet with TWDB staff to discuss Contractor recommendations of potential production 

areas and develop a prioritized list of these areas for item 2.2G. 

 

F. Meet with stakeholders to (1) explain TWDB’s approach in implementing House Bill 30, 

(2) solicit feedback on what constitutes “significant impact”, and (3) receive general 

comments concerning implementation of the legislation. NOTE:  Contractor(s) will not 

be making recommendations to the TWDB to designate brackish groundwater production 

zones; only the TWDB Executive Administrator will make these recommendations. 

 

G. Determine the volume of brackish groundwater that the potential production areas are 

capable of producing over a 30-year and a 50-year period without causing significant 

impact to water quality and quantity as described in item 2.2D. 

 

H. Resources:  The BRACS Database was developed to store and analyze well data for the 

completed BRACS studies. TWDB Open-File Report 12-02, Second Edition is a data 

dictionary for the BRACS Database. It describes the data objects or items in the database 

for the benefit of the user. In addition, previous and ongoing studies of the Groundwater 

Availability Modeling program have direct applicability to BRACS studies.  

 

I. Project Monitoring: At a minimum, TWDB expects to meet with the Project Team 

(Contractor Meeting) four (4) times during the Project and conduct at least two (2) 

stakeholder meetings.    

 

J. Contractor Meetings shall include but not limited to: 
1) Project initiation; the beginning of the Project. 

2) Discussion and approval of Project methodology; date to be determined by the 

Contractor. 

3) Discussion of potential production areas and prioritization for production 

calculations; date to be determined by the Contractor. 

4) Project completion; the end of the Project. 

 

K. Additional technical meetings may be scheduled either in person, through a webinar, or 

teleconference venue to discuss Project progress and issues. TWDB staff may 

periodically visit the Contractor’s work premises to assess progress on the Project. 

 

L. Detailed monthly progress reports must be submitted to the TWDB outlining progress of 

the Project and include the original or adjusted schedule and detail how the Project is 

progressing relative to this yardstick. Project invoices cannot be processed without 

detailed descriptions of the progress made by tasks. Each of the Project tasks must be 

described in detail consistent with the budget description. The TWDB expects issues to 

be reported to the TWDB Project Manager immediately as they appear. Maintaining 

close coordination with TWDB throughout the Project will be critical. 

 

M. A draft report documenting the technique(s) and approaches selected by the Contractor 

for geophysical well log interpretation of aquifer total dissolved solids concentration shall 

TWDB Contract No. 1600011949 
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be given to TWDB for review at a date determined by the Contractor. The report shall 

include information on the types of geophysical well logs available in the Project area, 

how the interpreted total dissolved solids concentration from geophysical well log 

analysis relates to existing aquifer water chemistry as determined by direct measurements 

(including specific examples), how the log correction factors are determined, and how the 

interpretation techniques will be applied across the entire salinity range within the 

aquifer. TWDB will have up to 10 business days to review the draft report, and the 

Contractor will schedule a meeting to discuss the techniques. 

 

N. A meeting to discuss the potential production areas, at a date determined by the 

Contractor, shall be made prior to the end of the Project. Potential production areas will be 

prioritized for 30-year and 50-year pumping estimate task with input from stakeholders. 

 

O. A formal presentation on the results of the Project shall be made to TWDB at the end of 

each Project. 

 

P. Stakeholder Meetings include but not limited to the following: 

1) For each Project, formal stakeholder meetings shall be scheduled and held.   

2) The first general meeting was held October 26, 2015 from 10:00 am – 12:00pm in 

room 170 of the Stephen F. Austin Building in Austin, Texas.  The general 

meeting was to explain TWDB’s approach in implementing House Bill 30; solicit 

feedback on what constitutes “significant impact”, and; receive general comments 

concerning implementation of the legislation. 

3) The second meeting will be held at the end of the Project in the study area to 

provide information on the results of the Project and to solicit input on the 

potential production areas. 

 

Q. TWDB will organize the meetings and invite stakeholders including at a minimum all the 

groundwater conservation districts within the Project area. The contractor will attend and 

make a presentation at the second stakeholder meeting. 

 

R. Any meetings and/or conference calls will be held on regular business days (M - F) 

during regular business hours (8:00 am – 5:00 pm CT) upon agreed dates and times. 

 

2.3  BRACKISH AQUIFERS 

 

Project No. 1  

Project Name: Gulf Coast Aquifer  

Project Area: Gulf Coast Aquifer and adjacent strata (Catahoula Formation) that extend 

from the Texas-Louisiana border to the southern county lines of Brooks, Jim Hogg, and 

Kenedy counties and from the outcrop areas of these aquifers to the Gulf of Mexico. 

Project Timeline: This Project must be completed no later than August 31, 2016. 

Contract extensions will not be granted. 

Additional resources: 
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“Hydrogeochemical evaluation of the Texas Gulf Coast Aquifer system and implications 

for developing groundwater availability models” (Young and others, 2014, TWDB 

contract 1148301233), 

“Updating the hydrogeologic framework for the northern portion of the Gulf Coast 

Aquifer” (Young and others, 2012, TWDB contract 1004831113), 

“Hydrostratigraphy of the Gulf Coast Aquifer from the Brazos River to the Rio Grande” 

(Young and others, 2010 TWDB contract 0804830795), 

“Groundwater resource evaluation and availability model of the Gulf Coast Aquifer in the 

Lower Rio Grande Valley of Texas” (Chowdhury and Mace, 2007, TWDB Report 368), 

“Groundwater availability model of the central Gulf Coast Aquifer system: numerical 

simulations through 1999” (Chowdhury and others, 2004), 

“Hydrogeology and simulation of groundwater flow and land-surface subsidence in the 

northern part of the Gulf Coast Aquifer system, Texas, 1891-2009” (Kasmarek, 2013, 

U.S. Geological Survey Scientific Investigations Report 2012-5154), 

An alternative model “Groundwater management area 16 groundwater flow model” 

(Hutchison and others, 2011) was prepared for the Gulf Coast Aquifer. 

 

TWDB is working on a groundwater model for the Gulf Coast Aquifer in groundwater 

management areas 15 and 16 scheduled for completion in December 2016. 

 

 Project No. 2 

Project Name: Blaine Aquifer  

Project Area: Blaine Aquifer, extent defined by the TWDB 

Project Timeline: This Project must be completed no later than August 31, 2016. 

Contract extensions will not be granted. 

Additional resources: “Groundwater availability model for the Seymour Aquifer” (Ewing 

and others, 2004, TWDB contract) that includes Permian formations in layer 2. 

 

Project No. 3 

Project Name: Rustler Aquifer 

Project Area: Rustler Aquifer, extent defined by the TWDB 

Project Timeline: This Project must be completed no later than August 31, 2016. 

Contract extensions will not be granted. 

Additional resources: “Groundwater availability model report for the Rustler Aquifer” 

(Ewing and others, 2012 TWDB contract 0904831000) 

 

Project No. 4 

Project Name: Trinity Aquifer 

Project Area: The northern and southern extent of Trinity Aquifer defined by the TWDB 

downdip until the total dissolved solids concentration in the aquifer transitions to at least 

10,000 milligrams per liter. 

Project Timeline: This Project must be completed no later than August 31, 2017. 

Contract extensions will not be granted. 

Additional Resources: 

“Updated groundwater availability model of the northern Trinity and Woodbine 

Aquifers” (Kelley and others, 2014),  

TWDB Contract No. 1600011949 
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“Groundwater availability model for the Hill Country portion of the Trinity Aquifer 

System, Texas” (Jones and others, 2009), and  

“Northern Trinity/Woodbine aquifer groundwater availability model” (R.W. Harden and 

Associates and others, 2004, TWDB contract 2003483483) 

 

Project No. 5 

Project Name: Blossom Aquifer 

Project Area: Blossom Aquifer extent defined by the TWDB downdip until the 

groundwater total dissolved solids concentration transitions to at least 10,000 milligrams 

per liter. 

Project Timeline: This Project must be completed no later than August 31, 2017. 

Contract extensions will not be granted. 

Additional Resources: TWDB Report 307 

 

Project No. 6 

Project Name: Nacatoch Aquifer  

Project Area: Nacatoch Aquifer extent defined by the TWDB downdip until the 

groundwater total dissolved solids concentration transitions to at least 10,000 milligrams 

per liter. 

Project Timeline: This Project must be completed no later than August 31, 2017. 

Contract extensions will not be granted. 

Additional Resources: “Nacatoch Aquifer groundwater availability model” (Beach and 

others, 2009, TWDB contract 0604830588). 

 

2.4 RESPONSE REQUIREMENTS FOP EVALUATION 

Respondents to this RFQ are required to indicate in Section 4.1.B(7)(d) of their response their 

abilities in the areas listed below (A-L). Please include years of experience, educational degrees 

and any professional certifications. 

A. General hydrogeology; 

B. Hydrogeology of the Project aquifer; 

C. Interpreting and using geophysical well logs, as applicable to the Project; 

D. Using data from TWDB Groundwater Availability Modeling Projects and other TWDB-

contracted studies in the Project area; 

E. Groundwater modeling in order to evaluate potential production areas; 

F. Geographic Information System (GIS) files, use, and metadata documentation; 

G. Communicating with the public; 

H. Technology transfer; 

I. Producing high-quality technical reports; 

J. Using the TWDB BRACS and Groundwater databases; 

K. Contract management including the ability to meet short and strict deadlines within budget; 

and 

L. Demonstrate their ability to meet Project completion deadlines since there will be no contract 

extensions. 
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SECTION III – DELIVERABLES 

 

3.1   CONTRACT DELIVERABLES 

The Contractor shall deliver the following items to the TWDB on the date determined by each 

Project: 

A. Updated data for the BRACS Database containing all new well records used in the 

Project. 

 

B. Copies of water well reports, water quality reports, and geophysical well logs used in the 

study (unless those reports and logs already exist in the TWDB Groundwater or BRACS 

databases). 

 

C. Three-dimensional GIS datasets that delineate groundwater salinity zones using ranges of 

concentrations of total dissolved solids of 0 to 1,000 milligrams per liter (fresh), 1,000 to 

3,000 milligrams per liter (slightly saline), 3,000 to 10,000 milligrams per liter 

(moderately saline), and 10,000 to 35,000 milligrams per liter (very saline). 

 

D. Three-dimensional GIS datasets that delineate potential production areas and the 

estimated volumes of brackish groundwater production in 30- and 50-year timeframes. 

 

E. A technical report summarizing the study. 

 

F. All geophysical well logs interpreted for total dissolved solids will be submitted to 

TWDB and all interpretation data values (input and output) will be documented in 

table(s) with links to well numbers, log numbers, depths, and names of geological 

formations in a Microsoft Access database format that can be linked to existing BRACS 

Database tables. Geophysical well log data obtained for the Project must be non-

confidential and submitted in a Tagged Image Format (TIFF) and, if available, Log 

ASCII Standard (LAS) format. New well control will be added to the BRACS Database 

with complete attributes. Water quality data will be compatible with the Groundwater 

Database table design and should include the source of the data. 

 

G. To develop new and updated maps of the water resources, the Project should use current 

information from a variety of non-proprietary databases and geophysical log repositories 

that are publicly available. 

 

H. The tools and techniques used for determining the extent and volumes of the required 

ranges of total dissolved solids in the groundwater shall be thorough, use defensible 

scientific means and approaches, and shall be documented in the technical report. The 

technique(s) used to determine if a potential production area is hydrogeologically 

separated from fresh water aquifers shall be thoroughly documented in the technical 

report. Each potential production area will be assigned a unique ID, and all production 

area attributes (ID, volume of brackish groundwater subdivided by salinity classification 

zones, 30-year and 50-year production calculation estimates) will be recorded in a 
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Microsoft Access database table, in supporting GIS files (top, bottom, and lateral extent), 

and in groundwater modeling files. 

 

I. The calculated volumes of groundwater within each aquifer and each TWDB-prioritized 

potential production area will be organized by salinity classification zone, county, 

groundwater conservation district, and groundwater management area. All GIS data shall 

be thoroughly documented with metadata including source, field descriptions, and units 

(as applicable) and use BRACS program-naming conventions and map Projection 

parameters. Geologic formation top and bottom raster surfaces, net sand raster maps, 

salinity classification zone top and bottom raster surfaces, proposed production area top 

and bottom raster surfaces, well control point files, and Project raster snap grid will be 

submitted to TWDB. All raster surfaces will share the same map Projection and snap grid 

attributes. TWDB must be able to replicate the volumes estimated and techniques used to 

determine the extents of each of the salinity classification zones. All potential production 

area modeling files will be submitted to TWDB. 

 

J. Training for TWDB staff shall be provided, as needed or requested.  Training may 

include, but not limited to how the volumes were estimated and the techniques used to 

determine the extents of salinity zones.  

 

K. All draft and final reports shall be delivered in Microsoft Word and PDF formats. Draft 

deliverables will be submitted for review and comment by TWDB.  These comments 

must be addressed in the Final Report and a copy of the comments must be incorporated 

into the final deliverables. Acceptance of the Final Report indicates the successful 

completion of the Project. 

 

L. The BRACS program contract data requirements are available on the TWDB website at 

http://www.twdb.texas.gov/innovativewater/bracs/projects.asp and include information 

on GIS data and map Projection standards, BRACS Database standards, well report and 

geophysical well log file naming and organization standards, and other useful 

information.   

 

SECTION IV – GENERAL INFORMATION 

 

4.1  SOQ REQUIREMENTS 

 

A. SUBMISSIONS:  The Respondent shall submit one (1) original and six (6) double-sided, 

single-spaced copies of their SOQ on and one electronic copy for each Project; please 

indicate the Project No. on each response as listed in Section 2.3. You can submit a 

response for all or one of the Projects.  However, a separate response is required for each 

Project and MUST indicate the Project No.:   

1) ORIGINAL:  One (1) complete ORIGINAL response (marked Original) which 

shall include  a copy of the RFQ solicitation document along with the SOQ 

contents listed in paragraph B, below for each Project.  The SOQ pages should be 

numbered and contain an organized, paginated table of contents corresponding to 

the section and pages of the response. 
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Exhibit I, Page 13 of 36

http://www.twdb.texas.gov/innovativewater/bracs/projects.asp


Texas Water Development Board 

REQUEST FOR QUALIFICATIONS NO. 580-16-RFQ0008 

FOR SERVICES ASSOCIATED TO STUDY BRACKISH AQUIFERS IN TEXAS 

 

RFQ No. 580-16-RFQ0008 

Page 9 of 21 

2) ELECTRONIC:  One Portable Document Format files of the submission on a 

CD/DVD or USB drive.   

3) Response may be tab indexed.  

4) Responses must be delivered to the address noted in the RFQ.  

5) Responses must be clearly marked RESPONSE TO RFQ 580-16-RFQ0008. 

6) Responses must be complete and comprehensive. 

 

B. CONTENTS:  The Respondent shall submit all information listed below, in the order 

given, separated by labeled and tabbed sheets, as the response to this RFQ.  The SOQ 

will only be considered if all items are submitted as required.  Incomplete/late responses 

to this RFQ will not be considered.  NOTE:  Since there are six (6) Projects, a separate 

response for each Project is required and the Project No. MUST be indicated.  You may 

make copies of any attachments and/or forms in the RFQ for submission purpose 

ONLY. 

 

1) Section 1:  Signed/dated Execution of Response to the Request for Qualifications 

(ATTACHMENT A) 

2) Section 2:  Company Profile Summary and History, two (2) pages maximum.  

Response should include the following:  

a. Legal company name, address, phone number, and legal status 

(corporation, partnership, joint venture, sole proprietorship) 

b. Legal name of each participant/potential user(s), their possible 

involvement with the Project, their phone number, and email address.  

Also include the contact person(s) information should questions come up 

regarding the response. 

c. Name, title, phone number and email address of person submitting the 

response with the authority to bind the company.   

d. Describe the general nature of previous work, the number of years in 

business, size and scope of operation.  

3) Section 3:  Company References - Provide references from a minimum of three 

(3) customers to whom the Respondent has provided services in the past 36 

months similar to the scope of work described in this specification.  

4) Section 4:  Resumes of Individuals - Submit qualifications and experience of 

Project staff that will be directly involved, at any level, with this Project.  

PLEASE NOTE:  Resumes do not count towards the two page maximum listed 

in Section 2. 
5) Section 5:  Historically Underutilized Businesses Subcontracting Plan and 

applicable forms. 

6) Section 6:  Name(s) and Social Security Number(s) of Each Person with at least 

25 Percent Ownership of the Business Entity submitting the RFQ (if applicable). 

7) Section 7:  Scope of Work - A detailed Scope of Work (SOW) describing the 

following: 

a. Each task, a percent of effort per each task, a proposed time schedule for 

each task, and the amount of time each team member will spend on the 

Project.  This SOW shall not exceed 20 pages, using Times New Roman 

12 font. 
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b. A description of project-monitoring procedures; In addition, the contractor 

should demonstrate they are able to meet project completion deadlines 

since there will be no contract extensions. 

c. A description of the project deliverables (reports, plans, or other products 

that the Board will receive; 

d. Indicate abilities as listed in Section 2.4(A-L). 

 

4.2  RESPONSE COSTS 

Respondents are responsible for all costs in the preparation and delivery of their response to this 

RFQ to TWDB. 

 

4.3 TRAVEL EXPENSES 

This contract may include travel throughout the State of Texas to perform the tasks therein. Any 

and all travel expenses shall be in accordance with the state travel and per diem allowances 

detailed at https://fmx.cpa.state.tx.us/fmx/travel/index.php. 

  

4.4 MEETINGS 

Any meetings and/or conference calls will be held on regular business days (M - F) during 

regular business hours (8:00 am – 5:00 pm CT) upon agreed dates and times. 

4.5 SCHEDULE OF EVENTS: 

 The solicitation process for this RFQ will proceed according to the following schedule: 

 

 EVENT DATE (Central Time) 

 Issue Request for Qualifications Tuesday, November 10, 2015 

 Deadline for Submission of SOW Wednesday, November 25, 2015 12:00 pm 

 Expected Date of Award of Contract January, 2016 

 Expected Contract Start Date January, 2016 

 

4.6   REVISIONS TO SCHEDULE 

TWDB reserves the right to change the dates in the Schedule of Events above upon written 

notification to prospective Respondent(s) as an addendum posted on the Electronic State 

Business Daily. 

 

4.7 INQUIRIES 

A. All inquiries shall be submitted in writing to the attention of TWDB Contract 

Administration Staff via e-mail to contracts@twdb.texas.gov.  

 

B. Except as otherwise provided in this Section, upon issuance of this RFQ, other 

employees and representatives of TWDB will not answer questions or otherwise 

discuss the contents of this RFQ with any potential Respondent or its 

representatives. Failure to observe this restriction may result in disqualification of 

any subsequent RFQ. This restriction does not preclude discussions unrelated to 

this RFQ.  
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4.8  RESPONSE SUBMISSION 

A. All responses must be received and date stamped by TWDB by the deadline listed 

in the Schedule of Events above. TWDB will NOT accept late submittals.  

 

B. Responses should be placed in a separate envelope or package and correctly 

identified with the RFQ number and submittal deadline/RFQ opening date and 

time. It is Respondent’s responsibility to appropriately mark and deliver this 

response to TWDB by the specified date. 

 

C. Telephone, facsimile or emailed responses will not be accepted. 

 

D. Receipt of all addenda, if applicable, to this response should be acknowledged by 

returning a signed copy of each addendum with the submitted response. 

 

NOTE:  Failure to return the required items with the response will result in rejection 

of your Response.   TWDB will not be responsible for locating or securing information 

that is not included in your Response. 

 

4.9 DELIVERY OF SUBMISSION 

Responses may be submitted to TWDB by one of the following methods: 

 

U.S. Postal Service      Overnight/Express Mail or Hand Delivery 

Texas Water Development Board   Texas Water Development Board 

Contracting & Purchasing    1700 North Congress Avenue, 6
th

 Floor 

P.O. Box 13231     Austin, TX  78701 

Austin, TX 78711-3231    Hours:  8:00 am to 5:00 pm (CT) 

 

4.10  OPENING 

Responses will be opened at 1700 North Congress Avenue, 6
th

 Floor, Austin, TX, at the 

submittal deadline.  Only Respondent’s names will be read.   

 

All submitted response’s become the property of TWDB after the submittal deadline/opening 

date.  Responses submitted shall constitute an offer for a period of ninety (90) days or until 

selection is made by TWDB, whichever occurs first. 

 

4.11 EVALUATION AND AWARD 

A. TWDB shall award a Contract to the vendor whose response is most qualified to 

perform the Statement of Work for the State of Texas.  

   

B. A committee will be established by TWDB (including TWDB employees) to 

evaluate the responses.  

 

C. The evaluation applies to each Project, which will be evaluated separately.  TWDB 

reserves the right to award each Project separately. 
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The evaluation committee will determine best value by applying the following criteria: 

 

Points Available Evaluation Criteria 

0 – 70 Qualifications and Experience 

0 – 90 Technical Approach  

0 – 40 Project Organization and Management 

0 – 30 Reports and Deliverables 

0 – 20 Feasible Approach 

250 Total  Points Possible 

 

D. TWDB may, at its discretion, elect to have Respondents provide oral presentations 

and respond to inquiries from the evaluation committee related to their SOQ.  

 

E. Past Performance:  A Respondent’s past performance will be measured based upon 

pass/fail criteria, in compliance with applicable provisions of §2155.074, 

2155.075, 2156.007, 2157.003, and 2157.125, Gov't Code. Respondents may fail 

this selection criterion for any of the following conditions: 

 

1) A score of less than 90% in the Vendor Performance System; 

2) Currently under a Corrective Action Plan through the CPA; 

3) Having repeated negative Vendor Performance Reports for the same reason; or 

4) Having purchase orders that have been cancelled in the previous 12 

months for non-performance (i.e. late delivery, etc.). 

 

Contractor performance information is located on the CPA web site at: 

http://comptroller.texas.gov/procurement/prog/vendor_performance/  

 

 

SECTION V – GENERAL TERMS AND CONDITIONS 

 

5.1  GENERAL TERMS 

Any Contract awarded as a result of this RFQ will contain the general terms and conditions 

provided in this document. Subcontractors must also comply.  In addition, any Contract awarded 

as a result of this RFQ shall be governed, construed, and interpreted under the laws of the State 

of Texas.  The factors listed in Texas Government Code, Title 10, Subtitle D, Section 2155.074, 

2155.144, 2156.007, and 2157.003 shall also be considered in making an award when specified.  

Any legal actions must be filed in Travis County, Texas. 

 

5.2 PATENTS OR COPYRIGHTS   
The Contractor agrees to protect the State and TWDB from claims involving infringement of 

patents or copyrights.  TWDB will not consider any RFQ that bears a copyright. RFQ will be 

subject to the Texas Public Information Act, Texas Government Code, Chapter 552, and may be 

disclosed to the public upon request. Subject to the Act, Respondents may protect trade and 

confidential information from public release. Trade secrets or other confidential information, 
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submitted as part of a RFQ, shall be clearly marked at each page it appears. Such marking shall 

be in boldface type at least 14 point font. 

 

5.3 CONTRACTOR ASSIGNMENTS  
Respondent hereby assigns to TWDB any and all claims for overcharges associated with this 

Contract arising under the antitrust laws of the United States 15 U.S.C.A. Section 1, et seq. 

(1973), and the antitrust laws of the State of Texas, TEX. Bus. & Comm. Code Ann. Sec. 15.01, 

et seq. (1967). 

 

5.4 HISTORICALLY UNDERUTILIZED BUSINESSES SUBCONTRACTING PLAN 

It is the policy of TWDB to make a good faith effort to achieve the annual program goals by 

contracting directly with Historically Underutilized Businesses (HUBs) or indirectly through 

subcontracting opportunities in accordance with the Texas Government Code, Chapter 2161, 

Subchapter F, and HUB Rules promulgated by the Comptroller of Public Accounts (CPA), 34 

TAC, Chapter 20.  

 

HUBs are strongly urged to respond to this RFQ. Under Texas law, state agencies are required to 

make a good faith effort to assist HUBs in receiving certain percentages of the total value of 

contract awards. Vendors who meet the qualifications are strongly encouraged to apply for 

certification as HUBs. 

 

TWDB has determined that subcontracting is probable under any Contract awarded as a result of 

this RFQ.  ALL VENDORS RESPONDING TO THIS RFQ, INCLUDING THOSE THAT ARE 

HUB CERTIFIED OR THOSE WHO DO NOT PLAN TO SUBCONTRACT, MUST 

COMPLETE A HUB SUBCONTRACTING PLAN (HSP) IN ACCORDANCE WITH THE 

STATE’S POLICY ON UTILIZATION OF HUBs. THE HSP MUST BE INCLUDED AS 

PART OF THE RFQ TO THIS RFQ. FAILURE TO COMPLETE THE HSP AS INSTRUCTED 

MAY RESULT IN DISQUALIFICATION OF THE RFQ FROM CONSIDERATION.  Please 

review the HSP forms carefully and allow sufficient time to identify and contact HUBs and 

allow them to respond.  Note that Vendors must demonstrate a good faith effort to contract with 

new HUBs if currently proposed HUBs have performed as subcontractors to the Vendor for more 

than five (5) years.  If the Vendor does not plan to subcontract, Vendor must state that fact in 

their plan. An original, signed paper copy of the HSP must be submitted in an envelope that is 

separate from the rest of the RFQ.  The completed plan shall become a part of the contract that 

may be awarded as a result of this RFQ.  

 

5.5  HUB CONTINUING PERFORMANCE 

Any Contract(s) awarded as a result of this RFQ shall include reporting responsibilities related to 

HUB subcontracting. Awarded Vendors may not change any subcontractor without submitting a 

revised HUB Subcontracting Plan (HSP) to TWDB.  Any change to a subcontractor and revised 

HSP must be approved in writing by TWDB prior to implementation. 

 

5.6  HUB RESOURCES AVAILABLE 

A list of certified HUBs is available on the Texas Comptroller of Public Accounts (CPA) Web 

site at: http://www.window.state.tx.us/procurement/cmbl/hubonly.html. For additional 

information, contact the CPA’s HUB program office at Texas4hubs@cpa.state.tx.us.  If Vendors 
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know of any businesses that may qualify for certification as a HUB, they should encourage those 

businesses to contact the CPA HUB program office. 

 

5.7 RESPONDENT’S AFFIRMATION   

Signing this response (ATTACHMENT A - Execution of Response to the Request for 

Qualifications) with a false statement is a material breach of Contract and shall void the 

submitted response or any resulting Contract(s), and the Respondent shall be removed from all 

bid lists.  By signature hereon affixed on ATTACHMENT A, the Respondent hereby certifies 

that: 

A. The Respondent has not given, offered to give, nor intends to give at any time hereafter 

any economic opportunity, future employment, gift, loan, gratuity, special discount, trip, 

favor, or service to a public servant in connection with the submitted bid; 

B. Neither the Respondent nor the firm, corporation, partnership, or institution represented 

by the Respondent, or anyone acting for such firm, corporation or institution has violated 

the antitrust laws of this State or the Federal Antitrust Laws, nor communicated directly 

or indirectly this RFQ made to any competitor or any other person engaged in such line 

of business; 

C. The Respondent is not a member of the TWDB, a TWDB staff member or a member of 

their immediate family; 

D. Pursuant to Section 2155.004, Government Code, the Respondent has not received 

compensation for participation in the preparation of the specifications for this RFQ; 

E. Pursuant to Section 231.006 (d), Family Code, re: child support, the Respondent certifies 

that the individual or business entity named in this bid is not ineligible to receive the 

specified payment and acknowledges that this contract may be terminated and payment 

may be withheld if this certification is inaccurate; 

F. Under Section 2155.004 Government Code, the Respondent certifies that the individual 

or business entity named in this RFQ or Contract is not ineligible to receive the specified 

Contract and acknowledges that this Contract may be terminated and payment withheld if 

this certification is inaccurate; 

G. The Respondent shall defend, indemnify, and hold harmless the State of Texas, all of its 

officers, agents and employees from and against all claims, actions, suits, demands, 

proceedings, costs, damages, and liabilities, arising out of, connected with, or resulting 

from any acts or omissions of Contractor or any agent, employee, subcontractor, or 

supplier of Respondent in the execution or performance of this contract; 

H. Respondent agrees that any payments due under this contract will be applied towards any 

debt, including but not limited to delinquent taxes and child support that is owed to the 

State of Texas;  

I. Respondent certifies that they are in compliance with Section 669.003 of the Government 

Code, relating to contracting with executive head of a State agency.  If Section 669.003 

applies, the Respondent will complete the following information in order for the bid to be 

evaluated: 

  

Name of Former Executive:   ________________________________ 

 Name of State Agency:   ________________________________ 

 Date of Separation from State Agency: ________________________________ 

 Position with Respondent:   ________________________________ 
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 Date of Employment with Respondent: ________________________________ 

 

J. Respondent agrees to comply with Government Code Section 2155.4441, pertaining to 

service contract use of products produced in the State of Texas; and 

K. Respondent understands that acceptance of funds under this contract acts as acceptance of 

the authority of the State Auditor’s Office, or any successor agency, to conduct an audit 

or investigation in connection with those funds.  Respondent further agrees to cooperate 

fully with the State Auditor’s Office or its successor in the conducting of the audit or 

investigation, including providing all records requested.  Respondent will ensure that this 

clause concerning the authority to audit funds received indirectly by subcontractors 

through Respondent and the requirement to cooperate is included in any subcontract it 

awards. 

 

5.8 EXECUTIVE ORDER 13224 

The TWDB is federally mandated to adhere to the directions provided in the President’s 

Executive Order (EO) 13224, Executive Order on Terrorist Financing – Blocking Property and 

Prohibiting Transactions with Persons Who Commit, Threaten to Commit, or Support Terrorism, 

effective 9/24/2001 and any subsequent changes made to it via cross-referencing 

Respondents/Contractors with the Federal General Services Administration’s Excluded Parties 

List System (EPLS, http://www.sam.gov), which is inclusive of the United States Treasury’s 

Office of Foreign Assets Control (OFAC) Specially Designated National (SDN) list.  

 

5.9 FAMILY CODE REQUIREMENTS 

Pursuant to Section 231.006 (c), Family Code, bid must include Names and Social Security 

Numbers of each person with at least 25% ownership of the business entity submitting the bid.  

Enter Name & Social Security Numbers for each person.  

 

5.10 ADDITIONAL TERMS 

Any terms and conditions attached to this RFQ will not be considered unless specifically referred 

to on this RFQ and may result in disqualification of this RFQ. 

 

5.11 DISPUTE RESOLUTION 
The dispute resolution process provided for in Chapter 2260 of the Texas Government Code 

must be used by the TWDB and the Respondent to attempt to resolve all disputes arising under 

this Contract. 

 

5.12 NON-APPROPRIATION OF FUNDS 

The State’s funds are contingent on the availability of lawful appropriations by the Texas 

Legislature.  If the Texas Legislature fails to continue funding for the payments due under an 

order referencing this Contract, the order will terminate as of the date that the funding expires, 

and TWDB will have no further obligation to make any payments.  

 

5.13 PUBLIC INFORMATION ACT 

Information, documentation, and other material in connection with this solicitation or any 

resulting Contract may be subject to public disclosure pursuant to Chapter 552 of the Texas 
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Government Code (the “Public Information Act”).  Any part of the RFQ that is of a confidential 

or proprietary nature must be clearly and prominently marked as such by the Respondent. 

 

5.14 TECHNOLOGY ACCESS CLAUSE  

The Respondent expressly acknowledges that State funds may not be expended in connection 

with the purchase of an automated information system unless that system meets certain statutory 

requirements relating to accessibility by persons with visual impairments. Accordingly, the 

Respondent represents and warrants to the qualified ordering entity that the technology provided 

to  the qualified ordering entity for purchase is capable, either by virtue of features included 

within the technology or because it is readily adaptable by use with other technology, of: 

 

A.  Providing equivalent access for effective use by both visual and non-visual means;  

B. Presenting information, including prompts used for interactive communications, in 

formats intended for both visual and non-visual use; and  

C. Being integrated into networks for obtaining, retrieving, and disseminating information 

used by individuals who are not blind or visually impaired.  

 

For purposes of this clause, the phrase "equivalent access" means a substantially similar ability 

to communicate with or make use of the technology, either directly by features incorporated 

within the technology or by other reasonable means such as assistive devices or services that 

would constitute reasonable accommodations under the Federal Americans with Disabilities Act 

or similar state or federal laws. Examples of methods by which equivalent access may be 

provided include, but are not limited to, keyboard alternatives to mouse commands and other 

means of navigating graphical displays and customizable display appearance.  

 

5.15 ETHICS 

Under Section 2155.003, Government Code, an individual who interacts with public purchasers 

in any capacity is required to adhere to the guidelines established in Section 1.2 of the State of 

Texas Procurement Manual, which outlines the ethical standards required of public purchasers, 

employees, and bidders who interact with public purchasers in the conduct of state business, and 

with any opinions of or rules adopted by the Texas Ethics Commission. Entities who are 

interested in seeking business opportunities with the State must be mindful of these restrictions 

when interacting with public purchasers of TWDB or purchasers of other state agencies.  

Specifically, a TWDB employee may not have an interest in, or in any manner be connected with 

a contract or bid for a purchase of goods or services by an agency of the state; or in any manner, 

including by rebate or gift, accept or receive from a person to whom a contract may be awarded, 

directly or indirectly, anything of value or a promise, obligation, or Contract for future reward or 

compensation.  Entities who are interested in seeking business opportunities with the State must 

be mindful of these restrictions when interacting with public purchasers of TWDB or purchasers 

of other State agencies. 

 

5.16 FRAUD STATEMENT 

Respondents understand that the TWDB does not tolerate any type of fraud.  The TWDB’s 

policy is to promote consistent, legal, and ethical organizational behavior by assigning 

responsibilities and providing guidelines to enforce controls.  Any violations of law, agency 

policies, or standards of ethical conduct will be investigated, and appropriate actions will be 
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taken.  Providers are expected to report any possible fraudulent or dishonest acts, waste, or abuse 

to the agency’s Internal Audit division at 512-463-7978 or Nicole.Campbell@twdb.texas.gov.  

 

5.17 CONFLICT OF INTERESTS 

A RFQ will not be selected if it has a conflict of interest that will or may arise during the 

performance of its obligations under the Contract.  For this reason, the submission in response to 

this RFQ must disclose all business interest and all relationships that could reasonably be 

considered to pose possible conflicts of interest in the offer’s performance of contract 

obligations.  In addition, Offers must represent and warrant in its response to this RFQ and in the 

contract that in the performance of services under the contract, (1) Respondent does not have and 

will not have any actual or potential conflict of interest, and (2) Respondent will take whatever 

reasonable actions may be necessary and prudent to avoid even the appearance of impropriety. 

 

5.18 CONTRACT ADMINISTRATION 
The TWDB shall designate a Project Manager for this Contract.  The Project Manager will serve 

as the point of contact between the TWDB and the selected Contractor.  The TWDB's Project 

Manager shall supervise the TWDB's review of contractor’s technical work, deliverables, draft 

reports, the final report, payment requests, schedules, financial and budget administration, and 

similar matters.  The Project Manager does not have any express or implied authority to vary the 

terms of the Contract, amend the Contract in any way or waive strict performance of the terms or 

conditions of the Contract. 

 

5.19 CONTRACT REVISIONS 

The contract may only be revised through a contract amendment process. 

 

5.20  VENDOR PERFORMANCE 

State agencies shall report a vendor's performance on any purchase of $25,000 or more from 

contracts administered by the commission or any other purchase made through an agency's 

delegated authority or a purchase made pursuant to the authority in Government Code, Title 10, 

Subtitle D or a purchase exemption from CPA/TPASS procurement rules and procedures. 

 

5.21 DEFAULT 
If Contractor is found to be in default under any provision of this Contract, TWDB may cancel 

the Contract without notice and either re-solicit or award the contract to the next best responsive 

and responsible Respondent. In the event of abandonment or default, Contractor will be 

responsible for paying damages to TWDB including but not limited to re-procurement costs, and 

any consequential damages to the State of Texas or TWDB resulting from Contractor’s non-

performance. The defaulting Contractor will not be considered in the re-solicitation and may not 

be considered in future solicitations for the same type of work, unless the specification or scope 

of work is significantly changed. 

 

5.22 FORCE MAJEURE 
Neither Contractor nor TWDB shall be liable to the other for any delay in, or failure of 

performance, of any requirement included in any PO resulting from this RFP caused by force 

majeure. The existence of such causes of delay or failure shall extend the period of performance 

until after the causes of delay or failure have been removed provided the non-performing party 
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exercises all reasonable due diligence to perform. Force majeure is defined as acts of God, war, 

fires, explosions, hurricanes, floods, failure of transportation, or other causes that are beyond the 

reasonable control of either party and that by exercise of due foresight such party could not 

reasonably have been expected to avoid, and which, by the exercise of all reasonable due 

diligence, such party is unable to overcome. Each party must inform the other in writing, with 

proof of receipt, within three (3) business days of the existence of such force majeure, or 

otherwise waive this right as a defense. 

 

5.23 OWNERSHIP/INTELLECTUAL PROPERTY, INCLUDING RIGHTS TO DATA, 

DOCUMENTS AND COMPUTER SOFTWARE 
For the purposes of this Contract, the term “Work” is defined as all reports, statistical analyses, 

work papers, work products, materials, approaches, designs, specifications, systems, 

documentation, methodologies, concepts, research, materials, intellectual property or other 

property developed, produced, or generated in connection with this Contract. All work 

performed pursuant to this Contract is made the exclusive property of TWDB. All right, title and 

interest in and to said property shall vest in TWDB upon creation and shall be deemed to be a 

work for hire and made in the course of the services rendered pursuant to this Contract. To the 

extent that title to any such work may not, by operation of law, vest in TWDB, or such work may 

not be considered a work made for hire, all rights, title and interest therein are hereby irrevocably 

assigned to TWDB. TWDB shall have the right to obtain and to hold in its name any and all 

patents, copyrights, registrations or such other protection as may be appropriate to the subject 

matter, and any extensions and renewals thereof. Contractor must give TWDB and/or the State of 

Texas, as well as any person designated by TWDB and/or the State of Texas, all assistance 

required to perfect the rights defined herein without any charge or expense beyond those 

amounts payable to Contractor for the services rendered under this Contract. 

 

Contractor shall maintain and retain supporting fiscal and any other documents relevant to 

showing that any payments under this Contract funds were expended in accordance with the laws 

and regulations of the State of Texas, including but not limited to, requirements of the 

Comptroller of the State of Texas and the State Auditor. Contractor shall maintain all such 

documents and other records relating to this Contract and the State’s property for a period of four 

(4) years after the date of submission of the final invoices or until a resolution of all billing 

questions, whichever is later. Contractor shall make available at reasonable times and upon 

reasonable notice, and for reasonable periods, all documents and other information related to the 

“Work” as defined in paragraph 11.30 of this Contract. Contractor and the subcontractors shall 

provide the State Auditor with any information that the State Auditor deems relevant to any 

investigation or audit. Contractor must retain all work and other supporting documents pertaining 

to this Contract, for purposes of inspecting, monitoring, auditing, or evaluating by TWDB and 

any authorized agency of the State of Texas, including an investigation or audit by the State 

Auditor. 

 

Contractor shall cooperate with any authorized agents of the State of Texas and shall provide 

them with prompt access to all of such State’s work as requested. Contractor’s failure to comply 

with this Section shall constitute a material breach of this Contract and shall authorize the 

TWDB and the State of Texas to immediately assess appropriate damages for such failure. 

Pursuant to Government Code, §2262.003 the acceptance of funds by Contractor or any other 
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entity or person directly under this Contract, or indirectly through a subcontract under this 

Contract, shall constitute acceptance of the authority of the State Auditor to conduct an audit or 

investigation in connection with those funds. Contractor acknowledges and understands that the 

acceptance of funds under this Contract shall constitute consent to an audit by the State Auditor, 

Comptroller or other agency of the State of Texas. Contractor shall ensure that this paragraph 

concerning the State’s authority to audit funds received indirectly by subcontractors through 

Contractor and the requirement to cooperate is included in any subcontract it awards. 

Furthermore, under the direction of the legislative audit committee, an entity that is the subject of 

an audit or investigation by the State Auditor must provide the State Auditor with access to any 

information the State Auditor considers relevant to the investigation or audit.  

 

5.24 DRUG FREE WORKPLACE POLICY 
The contractor shall comply with the applicable provisions of the Drug-Free Work Place Act of 

1988 (Public Law 100-690, Title V, Subtitle D; 41 U.S.C. 701 ET SEQ.) and maintain a drug-

free work environment; and the final rule, government-wide requirements for drug-free work 

place (grants), issued by the Office of Management and Budget and the Department of Defense 

(32 CFR Part 280, Subpart F) to implement the provisions of the Drug-Free Work Place Act of 

1988 is incorporated by reference and the contractor shall comply with the relevant provisions 

thereof, including any amendments to the final rule that may hereafter be issued. 

 

5.25 INSURANCE 
Contractor represents and warrants that it will, within five (5) business days of executing this 

agreement, provide TWDB with current certificates of insurance or other proof acceptable to 

TWDB of the following insurance coverage: Standard Workers Compensation  Insurance 

covering all personnel who will provide services under this Contract; 

 

Commercial General Liability Insurance, personal injury and advertising injury with, at a 

minimum, the following limits: $500,000 minimum each occurrence; $1,000,000 per general 

aggregate. Contractor represents and warrants that all of the above coverage is with companies 

licensed in the state of Texas, with “A” rating from Best, and authorized to provide the 

corresponding coverage. Contractor also represents and warrants that all policies contain 

endorsements prohibiting cancellation except upon at least thirty (30) days prior written notice to 

TWDB. Contractor represents and warrants that it shall maintain the above insurance coverage 

during the term of this Contract, and shall provide TWDB with an executed copy of the policies 

immediately upon request. 

 

5.26 ORDER PRECEDENCE 
In the event of conflicts or inconsistencies between this contract and its exhibits or attachments, 

such conflicts or inconsistencies shall be resolved by reference to the documents in the following 

order of priority: Signed Contract (or Notice of Award), Attachments to the Contract (or Notice 

of Award), Request for Proposals, and Respondent’s Response to Request for Proposals. 

 

5.27 PROPRIETY INFORMATION 
The TWDB is a government agency subject to the Texas Public Information Act (PIA), Chapter 

552, Gov't Code. The Proposal and other information submitted to the TWDB by the Respondent 

are subject to release as public information. The Proposal and other submitted information shall 
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be presumed to be subject to disclosure unless a specific exception to disclosure under the PIA 

applies. If it is necessary for the Respondent to include proprietary or otherwise confidential 

information in its Proposal or other submitted information, the Respondent must clearly label 

that proprietary or confidential information and identify the specific exception to disclosure in 

the PIA. Merely making a blanket claim that the entire Proposal is protected from disclosure 

because it contains some proprietary information is not acceptable, and shall make the entire 

Proposal subject to release under the PIA. In order to trigger the process of seeking an Attorney 

General opinion on the release of proprietary or confidential information, the specific provisions 

of the Proposal that are considered by the Respondent to be proprietary or confidential must be 

clearly labeled as described above. Any information which is not clearly identified as proprietary 

or confidential shall be deemed to be subject to disclosure pursuant to the PIA. 

 

All contracts shall include the following language: “Contractor is required to make any 

information created or exchanged with the state pursuant to this contract, and not 

otherwise excepted from disclosure under the Texas Public Information Act, available in a 

format that is accessible by the public at no additional charge to the state.” In addition to 

this recommended language, the Comptroller also advises that in order to comply with the new 

statutory requirements, each state governmental entity should supplement this provision with the 

additional terms agreed upon by the parties regarding the specific format by which the vendor is 

required to make the information accessible by the public. 

 

5.28  PUBLIC DISCLOSURE 
No public disclosures or news releases pertaining to this contract shall be made without prior 

written approval of TWDB. 

 

5.29 SUBSTITUTIONS 
Substitutions are not permitted without written approval of TWDB. 

 

5.30 TAXES 
Contractor represents and warrants that it shall pay all taxes or similar amounts resulting from 

this Contract, including, but not limited to, any federal, State, or local income, sales or excise 

taxes of Contractor or its employees. TWDB shall not be liable for any taxes resulting from this 

Contract. 

 

5.31 ACTS OR OMISSIONS   

Vendor shall indemnify and hold harmless the State of Texas and Customers, AND/OR THEIR 

OFFICERS, AGENTS, EMPLOYEES, REPRESENTATIVES, CONTRACTORS, 

ASSIGNEES, AND/OR DESIGNEES FROM ANY AND ALL LIABILITY, ACTIONS, 

CLAIMS, DEMANDS, OR SUITS, AND ALL RELATED COSTS, ATTORNEY FEES, AND 

EXPENSES arising out of, or resulting from any acts or omissions of the Vendor or its agents, 

employees, subcontractors, Order Fulfillers, or suppliers of subcontractors in the execution or 

performance of the Contract and any Purchase Orders issued under the Contract.  THE 

DEFENSE SHALL BE COORDINATED BY VENDOR WITH THE OFFICE OF THE 

ATTORNEY GENERAL WHEN TEXAS STATE AGENCIES ARE NAMED DEFENDANTS 

IN ANY LAWSUIT AND VENDOR MAY NOT AGREE TO ANY SETTLEMENT 

WITHOUT FIRST OBTAINING THE CONCURRENCE FROM THE OFFICE OF THE 
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ATTORNEY GENERAL.  VENDOR AND THE CUSTOMER AGREE TO FURNISH 

TIMELY WRITTEN NOTICE TO EACH OTHER OF ANY SUCH CLAIM. 

 

5.32 INFRINGEMENTS 

a) Vendor shall indemnify and hold harmless the State of Texas and Customers, AND/OR 

THEIR EMPLOYEES, AGENTS, REPRESENTATIVES, CONTRACTORS, ASSIGNEES, 

AND/OR DESIGNEES from any and all third party claims involving infringement of United 

States patents, copyrights, trade and service marks, and any other intellectual or intangible 

property rights in connection with the PERFORMANCES OR ACTIONS OF VENDOR 

PURSUANT TO THIS CONTRACT.  VENDOR AND THE CUSTOMER AGREE TO 

FURNISH TIMELY WRITTEN NOTICE TO EACH OTHER OF ANY SUCH CLAIM. 

VENDOR SHALL BE LIABLE TO PAY ALL COSTS OF DEFENSE INCLUDING 

ATTORNEYS' FEES. THE DEFENSE SHALL BE COORDINATED BY VENDOR WITH 

THE OFFICE OF THE ATTORNEY GENERAL WHEN TEXAS STATE AGENCIES ARE 

NAMED DEFENDANTS IN ANY LAWSUIT AND VENDOR MAY NOT AGREE TO ANY 

SETTLEMENT WITHOUT FIRST OBTAINING THE CONCURRENCE FROM THE OFFICE 

OF THE ATTORNEY GENERAL. 

 

b) Vendor shall have no liability under this section if the alleged infringement is caused in whole 

or in part by: (i) use of the product or service for a purpose or in a manner for which the product 

or service was not designed, (ii) any modification made to the product without Vendor’s written 

approval, (iii) any modifications made to the product by the Vendor pursuant to Customer’s 

specific instructions, (iv) any intellectual property right owned by or licensed to Customer, or (v) 

any use of the product or service by Customer that is not in conformity with the terms of any 

applicable license agreement.  

 

c)  If Vendor becomes aware of an actual or potential claim, or Customer provides Vendor with 

notice of an actual or potential claim, Vendor may (or in the case of an injunction against 

Customer, shall), at Vendor’s sole option and expense; (i) procure for the Customer the right to 

continue to use the affected portion of the product or service, or 

(ii) modify or replace the affected portion of the product or service with functionally equivalent 

or superior product or service so that Customer’s use is non-infringing. 

 

5.33 TAXES/WORKERS’ COMPENSATION/UNEMPLOYMENT INSURANCE – 

INCLUDING INDEMNITY 

1) VENDOR AGREES AND ACKNOWLEDGES THAT DURING THE EXISTENCE OF 

THIS CONTRACT, VENDOR SHALL BE ENTIRELY RESPONSIBLE FOR THE 

LIABILITY AND PAYMENT OF VENDOR’S AND VENDOR'S EMPLOYEES’  

TAXES OF WHATEVER KIND, ARISING OUT OF THE PERFORMANCES IN THIS 

CONTRACT.  VENDOR AGREES TO COMPLY WITH ALL STATE AND FEDERAL 

LAWS APPLICABLE TO ANY SUCH PERSONS, INCLUDING LAWS REGARDING 

WAGES, TAXES, INSURANCE, AND WORKERS'  

COMPENSATION.  THE CUSTOMER AND/OR THE STATE SHALL NOT BE LIABLE TO 

THE VENDOR, ITS EMPLOYEES, AGENTS, OR OTHERS FOR THE PAYMENT OF 

TAXES OR THE PROVISION OF UNEMPLOYMENT INSURANCE AND/OR WORKERS’ 
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COMPENSATION OR ANY BENEFIT AVAILABLE TO A STATE EMPLOYEE OR 

EMPLOYEE OF ANOTHER GOVERNMENTAL ENTITY CUSTOMER.  

 

2) VENDOR AGREES TO INDEMNIFY AND HOLD HARMLESS CUSTOMERS, THE 

STATE OF TEXAS AND/OR THEIR EMPLOYEES, AGENTS, REPRESENTATIVES, 

CONTRACTORS, AND/OR ASSIGNEES FROM ANY AND ALL LIABILITY, ACTIONS, 

CLAIMS, DEMANDS, OR SUITS, AND ALL RELATED COSTS, ATTORNEYS’ FEES, 

AND EXPENSES, RELATING TO TAX LIABILITY, UNEMPLOYMENT INSURANCE 

AND/OR WORKERS’  

COMPENSATION IN ITS PERFORMANCE UNDER THIS CONTRACT.  VENDOR SHALL 

BE LIABLE TO PAY ALL COSTS OF DEFENSE INCLUDING ATTORNEYS’ FEES.  THE 

DEFENSE SHALL BE COORDINATED BY VENDOR WITH THE OFFICE OF THE 

ATTORNEY GENERAL WHEN TEXAS STATE AGENCIES ARE NAMED DEFENDANTS 

IN ANY LAWSUIT AND VENDOR MAY NOT AGREE TO ANY SETTLEMENT 

WITHOUT FIRST OBTAINING THE CONCURRENCE FROM THE OFFICE OF THE 

ATTORNEY GENERAL.  VENDOR AND THE CUSTOMER AGREE TO FURNISH 

TIMELY WRITTEN NOTICE TO EACH OTHER OF ANY SUCH CLAIM. 
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ATTACHMENT A 

EXECUTION OF RESPONSE 

FOR PROJECT NO. __________________ 

 

 

 

Company Name: ____________________________________________________ 

 

Address:  ____________________________________________________ 

 

   ____________________________________________________ 

 

   ____________________________________________________ 

 

Phone Number: ____________________________________________________ 

 

 

 

I, _______________________________, am the above-referenced company’s representative and 

I am authorized to submit this response and sign future contract documents.  By signing, vendor 

certifies that if a Texas address is shown as the address, the vendor qualifies as a Texas Resident 

Bidder as defined in Texas Administrative Code, Title 34, Part 1, Chapter 20. 

 

 

 

 

_______________________________________  ______________________ 

Authorized Signature      Date 
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SECTION 2 

 COMPANY PROFILE SUMMARY AND HISTORY 

FOR PROJECT NO. __________________ 

 

 

(To be provided by Respondent) 
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SECTION 3 

  

COMPANY REFERENCES 

FOR PROJECT NO. __________________ 

 

 

REFERENCE #1 

Name of Organization:  

 

  

Business Address:  

 

  

 

 

 

Business City:  

 

  

Business State:  

 

  Zip:  

  

  

Contact Person Name:  

 

  

Contact Person Title:  

 

  

Phone Number:  

 

  Fax: 

  

     

Client Comments:  

 

 

 

 

 

 

   

THIS PAGE OR A REASONABLE FACSIMILE SHALL BE RETURNED WITH THE 

RESPONSE.  FAILURE TO RETURN THIS PAGE OR A REASONABLE FACSIMILE WILL 

RESULT IN THE RESPONSE BEING CONSIDERED NON-RESPONSIVE.  ANY NEGATIVE 

RESPONSE(S) MAY RESULT IN DISQUALIFICATION OF THE RESPONSE. 
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SECTION 3 

 

 COMPANY REFERENCES 

FOR PROJECT NO. __________________ 

 

 

REFERENCE #2 

Name of Organization:  

 

  

Business Address:  

 

  

 

 

 

Business City:  

 

  

Business State:  

 

  Zip:  

  

  

Contact Person Name:  

 

  

Contact Person Title:  

 

  

Phone Number:  

 

  Fax: 

  

     

Client Comments:  

 

 

 

 

 

 

   

THIS PAGE OR A REASONABLE FACSIMILE SHALL BE RETURNED WITH THE 

RESPONSE.  FAILURE TO RETURN THIS PAGE OR A REASONABLE FACSIMILE WILL 

RESULT IN THE RESPONSE BEING CONSIDERED NON-RESPONSIVE.  ANY NEGATIVE 

RESPONSE(S) MAY RESULT IN DISQUALIFICATION OF THE RESPONSE. 
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SECTION 3 

  

COMPANY REFERENCES 

FOR PROJECT NO. __________________ 

 

 

REFERENCE #3 

Name of Organization:  

 

  

Business Address:  

 

  

 

 

 

Business City:  

 

  

Business State:  

 

  Zip:  

  

  

Contact Person Name:  

 

  

Contact Person Title:  

 

  

Phone Number:  

 

  Fax: 

  

     

Client Comments:  

 

 

 

 

 

 

   

THIS PAGE OR A REASONABLE FACSIMILE SHALL BE RETURNED WITH THE 

RESPONSE.  FAILURE TO RETURN THIS PAGE OR A REASONABLE FACSIMILE WILL 

RESULT IN THE RESPONSE BEING CONSIDERED NON-RESPONSIVE.  ANY NEGATIVE 

RESPONSE(S) MAY RESULT IN DISQUALIFICATION OF THE RESPONSE. 
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SECTION 4 

 RESUMES OF INDIVIDUALS 

FOR PROJECT NO. __________________ 

 

 

(To be provided by Respondent) 
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SECTION 5, HUB SUBCONTRACTING PLAN 

 

 

SECTION 5 

Historically Underutilized Businesses Subcontracting Plan 
FOR PROJECT NO. __________________ 

 

 

Please see SECTION IV, GENERAL INFORMATION, No. 4.1-B5 

 

All HUB Subcontracting Plan Forms must be completed and submitted with the Response.   

 

The forms are entitled and can be found at:   

 

HUB Subcontracting Plan Form 

HUB Subcontracting Plan Form, SECTION 2 continuation sheet 

HUB Subcontracting Plan Good Faith Effort - Method A (Attachment A) 

HUB Subcontracting Plan Good Faith Effort - Method B (Attachment B) 

HUB Subcontracting Opportunity Notification Form 

 

http://comptroller.texas.gov/procurement/prog/hub/hub-subcontracting-plan/ 
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http://comptroller.texas.gov/procurement/prog/hub/hub-forms/hub-sbcont-plan--allfms.pdf
http://comptroller.texas.gov/procurement/prog/hub/hub-forms/HUBSubcontractingPlanFormSECTION2continuationsheet.pdf
http://comptroller.texas.gov/procurement/prog/hub/hub-forms/hub-sbcont-plan-gfe-achm-a.pdf
http://comptroller.texas.gov/procurement/prog/hub/hub-forms/hub-sbcont-plan-gfe-achm-b.pdf
http://comptroller.texas.gov/procurement/prog/hub/hub-forms/HUBSubcontractingOpportunityNotificationForm.pdf
http://comptroller.texas.gov/procurement/prog/hub/hub-subcontracting-plan/


 

SECTION 6 – OWNERSHIP OF BUSINESS ENTITY 
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SECTION 7 

(if applicable) 

FOR PROJECT NO. __________________ 

 

 

Name(s) and Social Security Number(s) of Each Person with at least  

25 Percent Ownership of the Business Entity Submitting the RFQ 

 

 

______________________________________ 

Name 

 

______________________________________ 

Social Security Number 

 

 

 

______________________________________ 

Name 

 

______________________________________ 

Social Security Number 

 

 

 

______________________________________ 

Name 

 

______________________________________ 

Social Security Number 

 

 

 

______________________________________ 

Name 

 

______________________________________ 

Social Security Number 
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SECTION 7 

 SCOPE OF WORK 

FOR PROJECT NO. __________________ 

 

 

(To be provided by Respondent) 
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