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SAN 

ANTONIO 

RIVER 

AUTHORITY 

August 2, 1993 

Steven J. Raabe 
San Antonio River Authority 
100 East Guenther Street 
San Antonio, Texas 78283·0027 

RE: TRANS-TEXAS WATER PROGRAM 

EXECL:TIYE COMM!iTEE 
Chairman Winston W. Lorenz 
Vice Chairnun Martha Clifton McNeel 
Secreurv H. B. Rucknun. lll 
Treasurer Otis L. Walker 
Member-at-Large )esse Oviedo 

GENERAL MANAGER 
Fred N. Pfeiffer 

NORTHERN PORTION SOUTH-CENTRAL STUDY AREA 

Dear Mr. Raabe: 

The San Antonio River Authority (SARA) is cooperating with the Texas Water Development Board, 
San Antonio Water System, Edwards Underground Water District, Bexar Metropolitan Water 
District, Nueces River Authority, Guadalupe-Blanco River Authority and the Lower Colorado River 
Authority to administer a portion of the Trans-Texas Water Program. The primary objective of this 
program is to manage the State's water resources to meet the needs of anticipated economic 
development in southeast and south-central Texas in an environmentally sound manner for both 
the short-term and long-term (50 years). The plan will be coordinated with local governments, 
water providers and users, and environmental interests. 

The study is divided Into the Southeast Study Area (Sabine to Brazos) and the South-Central Study 
Area (Brazos to the Nueces), along with associated coastal basins for each study area. The study 
will examine available water supplies, both ground and surface, and system operating agreements 
between water suppliers and users. Currently, the Southeast Study Area is being regionally 
sponsored and administered by the Sabine River Authority, with the City of Houston and San 
Jacinto River Authority as interlocal participants. The Southern Portion of the South-Central Study 
Area is being regionally sponsored and administered by the Lavaca·Navidad River Authority, with 
the Cities of Austin and Corpus Christi as an interlocal participants. 

The Northern Portion of the South-Central Study Area is being regionally coordinated by the San 
Antonio River Authority with several interlocal participants. Funding for the study is being made 
available from a Texas Water Development Board loan along with financial contributions from 
lnterlocal participants. A Policy Management Committee has been formed for the Northern Portion 
South-Central Study Area which consists of representatives from the San Antonio Water System, 
Edwards Underground Water District, Bexar Metropolitan Water District, Nueces River Authority, 
Guadalupe-Blanco River Authority, the Lower Colorado River Authority, Texas Water Development 
Board, Texas Parks and Wildlife Department, Texas Water Commission, and San Antonio River 
Authority. This Committee will be the governing body for determining the nature and scope of the 
study. They will also review input from the Technical Advisory Committee for guidance and 
direction. 
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Page 2 
August 2, 1993 

The San Antonio River Authority invites you to participate as a member of the Technical Advisory 
Committee for the Northern Portion South-Central Study Area of the Trans-Texas Water Program. 
The purpose of the first meeting will be to Inform and Involve the Technical Advisory Committee 
In this study and to define the Committee's role. The first meeting of the Technical Advisory 
Committee is as follows: 

Wednesday, August 25, 1993, 2:00 to 4:00 p.m. 

San Antonio Water System 
Training Room 
1001 E. Market Street 
San Antonio, Texas 

The agenda for the meeting is attached. 

The Texas Water Development Board is required under the Texas Water Code to prepare and 
maintain a comprehensive State Water Plan as a flexible guide for the orderly development and 
management of the State's water resources in order that sufficient water will be available at a 
reasonable cost to further economic development of the entire State. In addition, the Board Is 
directed to amend and modify the Plan in response to experience and changed conditions. The 
Trans-Texas Water Program Is anticipated to become an important element in the State Water Plan. 

Your participation in providing technical and environmental input to the Trans-Texas Water 
Program is essential for a successful project. The Policy Management Committee looks forward 
to working with you at the meeting. 

General Manager 

Enclosures: 
1. 
2. 
3. 

Agenda 
Technical Advisory Committee Members 
Trans-Texas Brochure 



1.11-3.8 TAC 

NAME: 

TRANS-TEXAS PROGRAM 

NORTHERN SOUTH-CENTRAL 
TECHNICAL ADVISORY COMMITTEE 

ORGANIZA~ON: ----------------------------------------------------

ADDRESS: ----------------------------------------------------------
TELEPHONENO: __________________________________________________ ___ 

----------- YES - I PLAN TO PAR~CIPATE ON THE TAC 

NO - I DO NOT WISH TO PAR~CIPATE ON THE TAC 

MY ORGANIZA~ON WISHES TO PAR~CIPATE BUT CHANGE 
THE CONTACT PERSON TO: 

NAME: ________________________________ ___ 

PLEASE RETURN THIS FORM TO: 

STEVEN J. RAABE 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS 78283-0027 

OR TURN IT IN AT THE TAC MErnNG ON WEDNESDAY, AUGUST 25, 1993 



ROLE OF THE NORTHERN SOUTH-cENTRAL 
TECHNICAL AOVISORY COMMITTEE 
TRANS·TEXAS WATER PROGRAM 

• The purposes of the Trans·Texas Water Program (ilWP) Northern South-Central Technical 
Advisory Committee (TAC) are to (1) review and comment on the Information produced In the 
Northern Portion South-Central Study Area: (2) provide socio/economic, engineering and 
environmental input to the Policy Management Committee (PMC); and (3) serve as a vehicle 
for public Information and input. 

• The TAC will Identify and discuss socio/economic, engineering and environmental Issues 
related to the l1'WP. The goal of this discussion process will be to identify areas of agreement 
and disagreement regarding the adequacy and reliability of the data used in the Northam 
Portion South-Central Study Area. 

• In order that each TAC Member's review concerning the Northern Portion South-Central Study 
Area is properly considered. written comments should be provided to the Policy Management 
Committee. 

• There will be no voting in the sense of defining a single set of recommendations or 
conclusions of the TAC. Instead, the full extent of agreement and disagreement (as reflected 
in written comments from the TAC) will be recorded for input Into the TTWP for the Northam 
Portion South-Central Study Area. 

• Meetings of the TAC will be open to the public. 



1. 

TRANS-TEXAS WATER PROGRAM 

NORTHERN SOUTH-cENTRAL TECHNICALADVISORY COMMITTEE MEETING 

PROGRAM AGENDA 

AUGUST 25, 1993 
2:00- 4:00P.M. 

INTRODUCTION OF MEMBERSHIP • Introduce the San Antonio River Authority 
Staff 

Speaker: Fred N. Pfeiffer 
San Antonio River Authority • Introduce the project sponsors: 

- San Antonio River Authority 

- Guadalupe-Blanco River Authority 

- Nueces River Authority 

- Lower Colorado River Authority 

- Bexar Metropolitan Water District 

- San Antonio Water System 

- Edwards Underground Water District 

• Role and members of the Northern South
Central Policy Management Committee: 

- Project Sponsors 

- Texas Water Development Board 

- Texas Water Commission 

- Texas Parks & Wildlife Department 

• Introduce Consultant: 

- HDR Engineering, Inc. 

• Technical Advisory Committee (TAC) 
Members: 

- (Let everyone introduce themselves) 



2. ORGANIZATION AND BACKGROUND OF 
THE TRANS-TEXAS WATER PROGRAM 

Speaker: Tommy Knowles 
Texas Water Development 
Board 

3. ROLE OF THE NORTHERN SOUTH
CENTRAL STUDY AREA TECHNICAL 
ADVISORY COMMITTEE 

Speaker: Steve Raabe 
San Antonio River Authority 

4. DISCUSSION OF ENVIRONMENTAL 
CRITERIA 

Speaker: Bruce Moulton 
Texas Water Commission 

• Project Overview: 

- Background 

- Concepts of the Program 

- Delineation of southeast and south
central study areas 

- Excess/Deficit river basins graphics 

• Environmental Issues 

• Project and Study Area Committees 

- Structure of Committee 

• Role/Responsibility of Committees 

- Program (or overall) Policy 
Management Committee 

- Regional Policy Management 
Committees 

- Technical Advisory Committee 

• Specific role/responsibilities of the 
Northern South-central Study Area 
Technical Advisory Committee 

- Means of providing comments 

- TAC will not vote on issues 

- TAC meetings open to the public 

• Background Information 

• Discussion of Criteria 



5. SCOPE OF STUDIES FOR THE 
NORlliERN PORnON SOUlli-cENTRAL 
STUDY AREA OF lliE TRANS-TEXAS 
WATER PROGRAM 

Speaker: Herb Grubb 
HDR Engineering, Inc. 

6. SCHEDULE OF MILESTONE EVENTS FOR 
lliE TRANS-TEXAS WATER PROGRAM 

Speakers: Herb Grubb 
HDR Engineering, Inc. 

Fred N. Pfeiffer 
San Antonio River Authority 

7. OlliER BUSINESS 

Speaker: Fred N. Pfeiffer 
San Antonio River Authority 

8. ADJOURNMENT 

• Phase I Overview 

- Scope of Work 

- Phase I - Project Initiation/Conceptual 
Planning 

• Discussion of Tasks 

- Ten major elements 

• Project Schedule 

- Project Schedule 

- Anticipated dates for deliverable 
products 

• Future Technical Advisory Committee 
Meetings 

- Objectives 

- Time and Place 

• Open the meeting to questions or 
discussion from committee members 

- Means of Providing Comments 



a: 
w 
1-
<C 
s 
en 
<C 
><· w:E 
1-<C •a: 
en(!) 

~0 a: a: 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 0 

I-ll. 



POLICY MANAGEMENT COMMIITEE 

SOUTHEAST AREA 
SOUTHERN PORTION NORTHERN PORTION 

SOUTH-CENTRAL AREA SOUTH-CENTRAL AREA 

Tech11ical Advisory Tech11ical Advisory Tech11ical Advisory 
Committees Committees Committees 

• Environmental and Civic • Environmental and Civic • Environmental and Civic 
I 

Groups Groups Groups 

• Local & Regional Agencies • Local & Regional Agencies • Local & Regional Agencies 

• State & Federal Agencies • State & Federal Agencies • State & Federal Agencies 



ENVIRONMENTAL 
ASSESSMENT 
GUIDELINES 

D 
0 

0 

0 

0 

0 

0 

0 

0 

0 

Water Quality Standards Attainment 

lnstream Flows for Fish & Wildlife 

Freshwater Inflows to Bays & Estuaries 

o New Reservoirs 
0 

0 

0 

0 

0 

0 

0 

0 

0 



WATER QUALITY 
ASSESSMENT 

D 
0 

0 

0 

0 

0 

0 

0 

0 

Water Quality Standards Attainment 

Chemical/Biological Compatibility of 
Waters 

o Coastal Salt Water Intrusion 
0 

0 

o Nutrients 
0 

0 

0 

0 

0 

0 

0 

0 

Compliance with Drinking Water 
Standards 



INSTREAM FLOWS FOR 
FISH & WILDLIFE 

~ TPWD-modified Tennant's Method (1979) 
:v 
o Pass downstream up to 60o/o of median (50th 
~ percentile) monthly streamflows from March 
o through September 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Pass downstream up to 40°/o of median (50th 
percentile) monthly streamflows from October 
through February 

Water stored in existing reservoirs will not be 
used to make up for natural flows below the 
specified limits 

Streamflows above these limits are considered 
available for other beneficial uses identified in 
Texas Water Code 



FRESHWATER INFLOWS 
TO BAYS & ESTUARIES 

=:> 
~ Pass normal flows up to mean (arithmetic 
o average) monthly inflows in May-June and 
~ September-October, the bi-modal peaks of 
o rainfall runoff to the bays 
0 

~ Pass normal flows up to median (50th 
o percentile) monthly inflows in July-August and 
~ November-April 

~ Water stored in existing reservoirs will not be 
o used to make up for natural flows below the 
~ specified limits 
0 

0 

0 

0 



NEW RESERVOIRS 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Above 60% Capacity Storage-pass through 
streamflows up to mean (arithmetic average) 
monthly flows in April-June and August-October 

Above 60°/o Capacity Storage-pass through 
streamflows up to median (50th percentile) 
monthly flows in July and November-March 

Below 60o/o Capacity Storage-recognize 
drought contingency by passing through 
streamflows only up to the median (50th 
percentile) daily flow observed during the 
historical drought of record 

Repeat analysis with capacity threshold set at 
40°/o and 80°/o to demonstrate range of feasible 
solutions 



TASK 
NO. 

1.0 

1.1 

1.2 

1.3 

2.0 

3.0 

3.1 

3.2 

4.0 

' 5.0 

5.1 

TRANS-TEXAS WATER PROGRAM 
SOUTH-CENTRAL TEXAS, NORTHERN PORTION 

TASK 
DESCRIPTION NO. DESCRIPTION 

POPULA.TION/DEMAND/SUPPL Y 5.2 Imported Recharge 
PROJECTIONS 

TWDB High Case Demand Projections 5.3 Spring Flow Augmentation 

Existing and Projected Water Supplies 6.0 SURFACE WATER SUPPLIES 

Compare Projected Demand to 6.1 Nueces River Basin 
Projected Supply 

DEMAND REDUCTION 6.2 San Antonio River Basin 

REUSE 6.3 Guadalupe River Basin 

Determine Suitable Amounts 6.4 Colorado River Basin 

Specific Reuse Options 6.5 Brazos & Sabine Basins 

a. Exchange for Edwards Irrigation 7.0 GROUNDWATER SUPPLIES 
Water 

b. Exchange for Medina Water 7.1 Regional Aquifers 

c. Reuse by lnduslriai/Municlpalitles 7.2 Minor Aquifers 

d. Transfer to Choke Canyon 8.0 DESALT 

--

EDWARDS IRRIGATION TRANSFER 9.0 WATER TREATMENT AND DISTRIBUTION 

EDWARDS AQUIFER RECHARGE 10.0 ENVIRONMENTAL 

Nalural Recharge 11.0 PHASE I REPORT, COORDINATION & 
MEETINGS 



Tasks 

Meetings with Project Sponsors 

PHASE I 

1.0 Water Demands and Existing Supplies 

2.0 Demand Reduction 

3.0 Reuse 

4.0 Irrigation Transfer 

5.0 Edwards Aquifer Recharge 

5.1 Natural Recharge 

5.2 Imported Recharge 

6.0 Surface Water Supplies 

6.1 Nueces Basin 

6.2 San Antonio Basin 

6.3 Guadalupe Basin 

6.4 Colorado Basin 

6.5 Brazos & Sabine Basins 

7.0 Groundwater Supplies 

8.0 Desalt 

9.0 Water Treatment & Distribution 

10.0 Environmentallssues 

11.0 Draft Interim Report 

Review of Report 

~· I R£ ' 

Project Schedule • Trans Texas 
North Portion South Central Study Area 
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Water Ouality 

TRANSTEXAS WA TElt PROGRAM 
ENVlRONMENTAL ASSESSMENr 

Prelimiaary water quality impact assusmeat of affected State waters must iaclude eYalualioa 
of water quality staadanis attaiameat. chemical aacl blolocical compatibility o{ mixed waters, 
c:.-astal salt water iatr11sioa, aad autrieats for compliuce with driaklag water staadards. 
lae recommeaded methodology, if aay, for each aaalysis is gina as follows: 

1. Water Quality Staadard.s Attaiameat 

A. Chloride, SulCate, Total DissoiYed Solids--Mass balaace these 
c:oastitueats uacler a 7-day, 2-year, low now (7Q2) coaditioa to 
Iasure that the Staadard.s are aot Yiolated. 

B. Dissohed Oxygea--lf aay iaterbasia traosfer sceaarios result In a 
reductioa e( a riYer's 7Ql, or if the baseCiow is signilicaatly reduced 
durioc spriag spaW'Iliac moaths ldefiaed as the first hatr o( the year 
whea water tem.,eratures are 63·-73"F ia TWC Rule 307.7.(b)3. 
Aquatic Lirel, thea simplified mathematical modeling must be 
performed to evaluate compliaace with the Staodard. Basic modeling 
assumptioas are listed below: 

• 

• 

Summer Aaalysis 
Huclwater--7Ql now coaditioas 
Temperature--uerace of the three 

hottest moatbs, plus oae staadard derialioa, 
from the closest USGS stalioo with "·ater 
temperature data 

Dlscharces--rau permitted elnueat 
now ud quality 

BOD--compute BODu • BODs day x 2.3 
Kn··aitrificatioa rate • 0.30/day 
Kd--BOD oxidatioa rate.: 0.10/day 
Reaeratioa--use Texas equatioa 

Spriac Spa~iac AaaJysis 
Same as aboYe, except 
Headwaters--lOth perceatile moathly 

low now coaclltloas 
Temperature--90th perceadle moathly 

hlch temperature coaditloas 

C. pH--No recommeaded method. 

D. Temperature--Mass balaace temperature to Iasure compliaace with 
the maximum temperature criteria, as well as the "rise oYer ambieat" 
Staadard. 

E. Fecal Coliform--No recommncled method. 

1. Chemical aacl Biological Compatibility o( Waters 



A. Formatioa of precipitates, etc.--No recommeoded method. 

B. Iatroducdoa of exotic pl.aats aacl aaimals--No recommeadcd method. 

3. Salt Water latrusioa 

A. Mlcratioa of coastal salt wedce aacl effect of iatrusioo up tidal riYers
·No recommeacled method. 

B. EHcct oa water supply operatioDs--No rccommeoded method. 

C. EHect oa freshwater marshestwetlaads--No recommended method. 

4. Nutrieats 

lostream Flows 

A. Potable water limiu--Determiae compliaace with Drinkioe Water 
Standards. 

B. Poteatial for auisaoce aquatic Yqetalioa--No recommeodcd method. 

A relatinly rapid assessment of iastream flow aeeds to maiataio dowostream Cish aad 
wildlife habitats affected by the TraasTexas Water Program C&Jl be performed by usiocthe 
TPWD-mocliOed Teaaaat's Method (Lyoas 1979), which Is based oa a fixed perceatace of 
mediaa (50th perceadle) monthly flows. At aay polat ia a riYer basiD iatercepted by the 
TraasTexas Water Program, strcamflows must be passed dowastream ia aa amouat ap to 60~ 
of the mediaa maatbly flows from March throuch September, aad 40 •to of the mediaa 
moathly flows from October throach February. Streamflows abon these moathly Claw limits_ 
are to be coasidered uailable for other beaencial uses aad iaterbasia traasfer. Water stored 
ia existioc resenoirs will DOl be allocated to iastream uses aDd released downstream 10 make 
up for Dormal flows below the specified limits. 

Freshwater laflows to Ban aad Estuaries 

For prelimiaary plaaaiac purposes, the freshwater iaflow aeeds of the bays and estuaries c&D 
be coasenatinly estimated as a fuactioa of selected.ceaual teacleacy nlues. The typical bi· 
modal distributioa of moathly raiafall raaoff duriac the historical period is eohaoced by 
requirioc the pass throuch of aormaliDflows up to the meaa (arithmetic uerace) moDthly 
flow ia May-Jaae aad September-October, while the miaimum maiDteaaDce oeecls are 
satisfied with iaflows up to the mediaa (50th perceatile) moathly flow ia the remailliac 
moaths of the year. Water stored iD existiac resenoirs will DOt be allocated to bay aad 
estuary uses aDd released downstream to make up for Dormal flows below the specified limits. 

New Resenoirs 

Existinc resenoirs that could poteDtially coatribute to the Tr&IISTexas Water Procram will 
be enluated as to the effects OD dowastream flows aacl freshwater iDflows to bays aaci 
estaaries uader their existing state aad federal permits wblcb aathorize their carreat 
operatioas, while aay aew resenoirs iaYolYed Ia the PI'Oiram's future water Storace aaci 
distributioa system will be coasidered to operate such that they pass throuch impouadeci 

•. 



screamflows up to the meaa (arithmetic anrace) moathly flow ia Aprii-Juae and Aucust
October, aad mediaa (SOcb perceadle) strumflows ia the reaaaiaiac moaths of Che year, as 
loac u resenoir capacity Is abo•e oO~. Wbea rese"oir capacicy is below 60~, Cbe water 
maaacemeat operatioas will recocaize clroucht coathaceacy by passiac throuch ap co the 
mediaa daily now of the stream obse"ed duriac the historical droucht of record. The 
aaalysis will be repeated at 40% aad 80~ capacity thresholds to demoastrate a raace or 
feasible solutloas Cor operatiac aay aew rese"oin. 



SCOPE OF WORK AND SCHEDULE 
TRANS-TEXASWATERPROGRAM 

NORTH PORTION SOUTH CENTRAL STIJDY AREA 

Prepared for 

San Antonio River Authority 
San Antonio Water System 

Edwards Underground Water District 
Guadalupe-Blanco River Authority 

Lower Colorado River Authority 
Bexar Metropolitan Water District 

Nueces River Authority 
Texas Water Development Board 

HDR Engineering, Inc. 

Austin, Texas 

July 1, 1993 



BACKGROUND 

SCOPE OF WORK AND SCHEDULE 
TRANS-TEXASWATERPROGRAM 

NORTH PORTION SOUTH CENTRAL STIJDY AREA 

The Trans-Texas Water Program includes two major areas of study: (1) the Southeast Texas 
Area, and (2) the South Central Texas Area. The Southeast Texas study is focusing upon 
facilities to serve the metropolitan area of Houston. The South Central Area studies are 
focused upon facilities to provide additional water supplies for areas west of Houston, 
including the Metropolitan areas of San Antonio, Austin, and Corpus Christi. The work for 
this portion of the Trans Texas Water Program will concentrate on water supply for the 
northern section of the South Central Area, including the City of San Antonio and all other 
cities of the area that rely upon the Edwards Aquifer for their water supply. 1 

The study will be carried out in two phases. Phase I will identify potential projects and 
available options, and provide a general assessment of the water supply potential, costs of 
each option, and environmental advantages and disadvantages of each option, so that 
decisions can be made as to which options should be evaluated in more detail in Phase ll. 
Consideration will be given to currently available ground and surface water supplies, reuse, 
potential new supply facilities, and direct inter-basin transfer. Application of the 
Environmental Guidelines as adopted by the Trans-Texas Policy Management committee 
(PMC), will be applied during Phase I of the study and will be used as a preliminary 
screening mechanism to identify alternatives for further evaluation. These alternatives will 
be presented to the PMC for action. The major deliverable from Phase I will be an interim 
repon containing information which identifies available actions and options for supplying 
water to the planning area. This repon will summarize the pros and cons of each option. 
The policy management committee will provide direction as to which options should be 
studied in more detail in Phase ll. The work tasks of Phase I are presented herein. NOTE: 
Potential water supply alternatives to meet the water demands of the study area, as derived 
in Task l.Owill be identified and evaluated in Tasks 2.0through lO.Ousing information from 
previous planning and engineering studies. Cost information in Phase I studies will be at 
the reconnaissance level for raw water for all alternatives and additionally for treated water 
for selected options. For alternatives which include treatment, very preliminary 

The scope of this project follows the scope and guidelines issued by the Texas Water Development Board 
on June 8, 1992, and the conditions of legislation enacted by the Texas Legislature in 1993, Regular Session, 
including S.B.1477 (Edwards Aquifer Authority) and S.B.1030 (Texas Water Bank). These and other elements 
of legislative, administrative, and legal decisions, as well as public opinion and attitudes must be ~corporated 
into the scope, data, and methods of this project. Therefore, it is assumed that the PMC will modify the scope 
and methods as necessary and appropriate in order to comply with applicable legislation and adminismtive 
decisions. 

1 



reconnaissance level costs for water treatment and distribution costs will be included. The 
water supply alternatives listed in Tasks 2.0 through 9.0 will be considered on an individual 
basis in Phase I and the report will include, in tabular and written form, a brief description, 
location map of each alternative, and pertinent da1i relative to water supply quantities, costs 
of water, and significant environmental issues. 

Task Description 

1.0 Population, Water Demand, and Water Supply Projections 

1.1 HDR will tabulate and prepare graphs of TWDB High Case population 
and water demand projections, with conservation, for (1) study area 
counties: 

Bexar 
Medina 
Uvalde 
Co mal 
Hays 
Frio 
Zavala 
Atascosa 

Guadalupe 
Bandera 
Wilson 
Kames 
DeWitt 
Goliad 
Kerr 
Kendall 

Caldwell 
Gonzales 
Victoria 
Refugio 
Calhoun 
Lee 
Williamson 
Gillespie 

San Saba 
Blanco 
Burnet 
Travis 
Bastrop 
Fayette 
Colorado 
Wharton 
Matagorda; 

(2) cities of Bexar, Medina, Uvalde, Comal, and Hays counties; (3) San 
Antonio, Guadalupe, and Lower Colorado River Basins; and (4) the 
Edwards Balcones Fault Zone Regional Demand Center. Projections will 
be shown in ten-year intervals starting in 1990 and ending in 2050. 
Population will be in numbers of people, and water demand projections 
will be in acre-feet per year for water use categories: (1) Municipal and 
commercial, (2) Industrial, (3) Steam-electric power generation, (4) 
Irrigation, (5) Mining, (6) Livestock, (7) All other, and (8) Total water 
demand. Projections will be obtained from TWDB, South Central Texas 
Technical Data Review Panel Report and recent water planning reports 
of the study area. A brief guide to tables and graphs will be included. 

Budget 

$49,000 

$14,000 

1.2 HDR will tabulate and prepare graphs of TWDB projections of existing $19,000 
groundwater and surface water supplies for: (1) srudy area counties listed 
in Task 1.1, (2) cities of Bexar, Medina, Uvalde, Comal, and Hays 
Counties for which water supply data are available, (3) San Antonio. 
Guadalupe, and Lower Colorado River Basins, and (4) the Edwards 
Balcones Fault Zone Regional Demand Center. Projections will be 
shown in 10-year intervals starting in 1990 and ending in 2050. The water 
supply projections will be presented in acre-feet for the demand areas 
and demand centers to the extent that water supply data are available for 
counties, cities of the five-county Edwards Aquifer demand area, River 
Basins and Edwards Aquifer Demand Centers. TWDB water supply 
projections data, 1WC water use permits information, South Central 
Texas Data Review Panel Report, and recent water supply studies (North 
Bexar County Report, Bastrop Groundwater Report, and Victoria County 
Water Plan) will be used in the preparation of the water supply 
projections for the water demand areas and center. 

2 



1.3 Using results of Tasks 1.1 and 1.2, HDR will summarize water demand 
and water supply projections, in tabular and graphic form, by decade 
from 1990 through 2050 for the Counties, _Cities, River Basins, and 
Edwards Aquifer Demand Centers listed in Tasks 1.1 and 1.2 above. The 
summaries will show supply surpluses and shortages for the water 
demand and water supply areas and centers. A brief guide and 
explanation of the water demand and supply analyses will be included. 

2.0 Demand Reduction 

2.1 A literature review of the following Accelerated/Increased Conservation 
measures will be performed to estimate potential water savings potential 
as well as the likely costs of such measures: 

a. . Public information 
b. Incentive programs 
c. Conservation pricing 
d. Leak detection and repair 
e. Conservation landscaping 
f. Retrofit plumbing fixtures 
g. Gray water use for lawns and landscaping 
h. Low energy precision application for agriculture 
i. Furrow diking for agriculture 
J. Surge valves for agriculture 

Objectives & 
Assumptions: 1. 

2. 

3. 

Conservation effects of extstmg water use 
reduction laws are included in 1WDB water 
demand projections tO·· be fully realized at a 
steady rate by 2020. Assumes no increase in 
per capita use rates due to life style changes. 
Some options will accelerate the conservation 
effects of existing water use reduction laws so 
they will have a demand reduction earlier 
than 2020, but will not further reduce 
demand. 
Options that require change in 
lifestyle/business practices will have a long
term demand reduction (assumes no rise in 
per capita use in response to rising incomes 
and life style changes). 
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3.0 

3.1 

Reuse 

4. Use available TWDB projections of advanced 
conservation demand reduction (Municipal 
and Industrial), =and results of water 
conservation programs in cities such as 
Thscon, Arizona, Trinity University study of 
price elasticity of water demand in San 
Antonio, Texas, and TWDB/Harris-Galveston 
Coastal Subsidence District 1992 study of 
"Effectiveness of Retrofit in Single Family 
Residences and Multi-Family Projects". 
Estimate costs and quantities of potential 
savings. 

5. Develop unit cost to achieve conservation in 
agriculture, and make estimates of potential 
quantities of water saved per acre of 
irrigation. Use Texas Agricultural Extension 
Service (TAES Pena) and other available 
information. 

Determine Amount of Total Demand Suited/Available for Reuse 

Objectives & 
Assumptions: 1. 

2. 

3. 

4. 

Suitable Uses - irrigation, industrial, and river 
augmentation (e.g., treated effluent for tunnel 
project). 
Unsuitable Uses - direct potable use, 
irrigation of food crops. 
Evaluate timing of competing uses to 
determine actual amount of reuse water 
available without storage facilities for 1990 
and 2010 conditions. 
Consider only existing major discharges > 
5,000 ac-ft/yr. 

3.2 Specific Options for Reuse 

a. 

b. 

c. 
d. 

Transfer to farmers for irrigation in exchange for farmers' 
Edwards water. 
Transfer to farmers for irrigation in exchange for farmers' Medina 
lake water. 
Existing recycling/reuse plans by SAWS. 
Sale/transfer to Corpus Christi for storage in/use from Choke 
Canyon Reservoir. 

4 

$40,500 

$3,000 

$12,000 

$3,500 

$15,000 
$7,000 



4.0 

4.1 

Objectives & 
Assumptions: 

Irrigation Transfer 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Storage will only be included if necessary for 
project feasibility~If storage is required, costs 
will be based on reconnaissance level unit 
cost from similar type projects. Previous work 
regarding the potential use of Calaveras and 
Braunig Lakes for storage of wastewater will 
be taken into account. 
Usc SAWS generated information on specific 
reuse projects. Use TWDB's Indusaial Reuse 
Study. 
Develop additional options only for significant 
(i.e., > 5,000 ac-ftlyear) potential users like 
industry, golf courses, etc. 
Reconnaissance level of effon in subtasks a, 
b, and d (i.e., one supply/demand condition, 
use Year 2010 flows from SAWS repon, with 
effect of water conservation upon quantities 
of return flows included in the Year 2010 
flows). 
Assume no significant return flows occur from 
irrigation areas. 
Assume no significant socio-economic or 
environmental impacts in irrigated area. 

In most cases, diversion is directly from WWT 
plant. For d., diversion will be from San 
Antonio River. 
Select one level of exchange for Medina Lake 
option. Cost and use of Medina Lake water 
which is made available to be considered in 
Task 6.01. 

Purchase and/or leasing of Edwards 1mgation water in Uvalde, Medina 
and Bexar Counties for retirement of irrigation use or for conversion to 
municipal and indusaial use -- estimate probable range of quantities of 
water for average and dry years. 

Objectives & 
Assumptions: 1. 

2. 

Estimates will be based upon prov1s1ons of 
S.B. 1477, Texas Legislature, 1993 Regular 
Session. 
-Economic impacts on Uvalde, Medina, and 
Bexar counties will be evaluated on the basis 
of T AES and other available studies (see 
Task 2.1). 
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'5.0 

5.1 

5.2 

3. 

4. 

Edwards Aquifer Recharge 

Use experiences from other areas where 
irrigation has been bought out and estimate 
probable range of success and quantities of 
water for average and dry years. 
Water pricing costs will be delayed until 
Phase II. 

Natural Recharge (from waters originating from the Edwards catchment 
or recharge zone.) 

Objectives & 
Assumptions: 

lmponed Recharge 

Objectives & 
Assumptions: 

1. 

2. 

3. 

4. 

5. 

6. 

l. 

Use infonnation in HDR reports prepared for 
the Edwards. Costs for projects in Guadalupe 
and San Antonio River Basins have not been 
determined. Costs for these projects will be 
based on unit costs of storage for projects in 
Nueces. 
Previous work by HDR and EHA on Medina 
Lake including potential purchase of BMA 
water rights will be used. 
Assume one program of maximum capacity 
Type 1 projects. 
Assume one program of optimum capacity 
Type 2 projects. 
Assume water quality is acceptable for 
recharge purposes without ftltration or 
treatment. 
Unit cost of water from recharge projects will 
be based on drought conditions. 

Utilizing the water availability information 
obtained from Tasks 6.0 (Surface Water 
Supplies) and 7.0 (Groundwater Supplies) 
evaluate and determine unit costs (with 
emphasis on drought conditions) for the 
following supply sources: 
a. Applewhite Reservoir 
b. Canyon Lake (delivery to Lake 

Dunlap) 
c. Lake Travis (water released to Lake 

Austin and diverted from Lake Austin) 
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d. Carrizo Aquifer (two pumping 
scenarios) 

e. San Marc..os River (unappropriated 
water) 

f. Lake Dunlap (Guadalupe River -
unappropriated water) 

g. Cibolo Reservoir 
h. Lindenau Reservoir 
1. Cuero Reservoir 

j. Goliad Reservoir 
k. McFaddin Reservoir 
l. Allen's Creek Reservoir (Brazos) 
m. Toledo Bend Reservoir (Sabine) 
n. Allen's Creek blended with Toledo 

Bend 
o. Treated wastewater (with treatment 

costs) 
2. Cost out pump stations, pipelines, and 

injection wells delivering water for recharge 
(note: well field production costs for Carrizo 
source obtained from Task 7 .0). 

3. Use one injection well area (with filtration 
facilities, if necessary) and two Type 2 
recharge structures to deliver water to aquifer. 
Ability of aquifer to take water will not be 
addressed in Phase I. Verification of aquifer 
take rates will be necessary in subsequent 
phases. 

4. For castings purposes·· three common delivery 
locations and pipeline routes to the recharge 
areas will be used. 

5.3 Spring Flow Augmentation (results of the 1WDB/TWC/TPWD 1993 
study in progress on spring flow augmentation will be considered in Phase 
I of this study, in preparation for further analyses, as needed and 
appropriate in Phase m. 

6.0 

6.1 

Surface Water Supplies 

Nueces River Basin 

Objectives & 
Assumptions: 1. 

2. 

3. 

Include map of significant water rights 
showing past uses and quantity permitted. 
Existing and Proposed Reservoirs - none to 
be considered except for recharge projects 
covered in previous sections. 
Evaluations of supplies potentially available 
through transfer of water rights will be based 
upon provisions of S.B. 1030, enacted by 
Texas Legislature in 1993 Regular Session. 
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6.2 San Antonio River Basin 

Objectives & 
Assumptions: 1. 

2. 

Develop map of significam water rights 
showing past use and quantities permitted. 
Calculate Unappropriated streamflows at 
three locations (present tables and graphs) 
(see Section 12.7) 
• with and without T-T environmental 

criteria 
• with and without significant return 

flows 

3. Existing and Permitted Reservoirs 
For all existing and permitted reservoirs, 
water availability will be based on previous 
yield studies. Most likely these will be based 
on initial reservoir capacities. Costs will be 
determined for each reservoir project on a 
standalone basis with one diversion scenario 
evaluated for each reservoir. The diversion 
scenario will be based. on the firm yield of the 
individual reservoir. Costs will be developed 
for the water to be pumped, treated and 
distributed within the San Antonio water 
system generally in accordance with previously 
published plans. Under Task 5.2,costs will be 
developed for selected sources for the water 
to be pumped and recharged directly to the 
Edwards Aquifer to locations west of San 
Antonio. The following reservoirs will be 
analyzed: 

• Medina Lake 
consider purchase of eXIStmg 
rights with water released to 
Applewhite and then treated 
and distributed. 
consider direct diversion and 
treatment 

recharge use performed under 
Task 5.1 

• · Applewhite Reservoir - update cost to 
complete based on available data. 

consider direct diversion and 
treatment. 
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6.3 

4. Proposed Reservoirs 
For proposed reservoirs water availability will 
be based on new Yield studies based on initial 
reservoir capacity. Yield studies will be 
performed using the Trans-Texas 
environmental criteria as well as other 
selected criteria such as water rights, 
springflows, and return flows. Previously 
published costs will be updated to present 
conditions. 
• Cibolo - look at one storage size. 

use previous cost data adjusted 
for inflation 
consider potential as part of a 
system. 

• Goliad - use results of reservoir cost 
work from other T-T studies 

5. Evaluations of supplies potentially available 
through transfer of water rights will be based 
upon provisions of S.B. 1030, enacted by 
Texas Legislature in 1993 Regular Session. 

Guadalupe River Basin 

Objectives & 
Assumptions: 1. 

2. 

Develop map of significant water rights 
showing past use and permitted quantity. 
Calculate Unappropriated Streamflows at up 
to three locations (present tables and graphs) 
(see Section 12. 7) 
• with and without T-T environmental 

criteria. 
• consider springflows based on two 

available aquifer pumpage/recharge 
scenarios 

• consider two hydropower scenarios 
3. Existing Reservoirs 

(see discussions for San Antonio River Basin; 
Task 6.2 as applicable to existing reservoirs.) 
• Canyon Lake - use previous yield 

studies and maximum of two diversion 
rates 
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6.4 

4. Proposed Reservoirs (Significant) 
(see discussion for San Antonio River Basin; 
Task 6.2); howev~. proposed reservoirs have 
not been permitted.) 
• Lindenau - update previous work on 

costs 
• Cuero - update previous work on costs 
• Cloptin Crossing - recharge project 

only - to be evaluated under Task 5.1 
• McFaddin - use results of fmn yield 

and reservoir cost work from other T-T 
studies 
- run overdraft scenario 

5. Proposed Reservoirs (Minor projects) 
For these reservoirs only raw water costs at 
the source will be considered based on 
previous yield studies and previous cost 
estimates adjusted for inflation. 
• Dam 7 
• Gonzales 
• Lockhart 
• Dilworth 

6. Evaluations of supplies potentially available 
through transfer of water rights will be based 
upon provisions of S.B. 1030, enacted by 
Texas Legislature in 1993 Regular Session. 

Colorado River Basin (Imported Water) 

Objectives & 
Assumptions: 1. 

2. 

Develop map of significant water rights 
showing past use and permitted quantity. 
Calculate available water at up to four water 
rights locations (LCRA model) (see Section 
12.7) 
• with and without releases from storage 
• with and without significant return 

flows 
3. Existing Reservoirs 

• Lake Travis water diverted at Lake 
Austin - evaluate one diversion rate 
without reduction of second crop 
irrigation 

consider alternate diversion rate 
with water available from 
reduction of second crop 
irrigation 

10. 
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6.5 

7.0 

4. Proposed Reservoirs 
(see discussion from San Antonio River 
Basin; Task 6.2; however, proposed reservoirs 
have not been permitted.) 
• Shaws Bend - update previous work on 

costs 
LCRA model to be used for 
yield analysis 

5. Evaluations of supplies potentially available 
through transfer of water rights will be based 
upon provisions of S.B. 1030, enacted by 
Texas Legislature in 1993 Regular Session. 

Brazos and Sabine River Basins (Imported Water) 

Objectives & 
Assumptions: l. 

2. 

Groundwater Supplies 

Proposed Pipeline Projects: 
• Aliens Creek - evaluate two diversion 

rates (standalone w/o Sabine water) 
• Sabine Water - evaluate two diversion 

rates (standalone w/o Allen's Creek) 
assumes pipeline from the 
southeast will terminate at 
Brazos River 

• Brazos/Sabine Combined - consider 
Sabine water delivered to Allen's 
Creek and blended 

evaluate two diversion rates 
Evaluations of supplies potentially available 
through transfer of water rights will be based 
upon provisions of S.B. 1030, enacted by 
Texas Legislature in 1993 Regular Session. 

7 .1 Regional Aquifers 

a. Edwards - The Edwards aquifer will not be evaluated in Phase 1. 
b. Gulf Coast - Gulf Coast aquifer is being briefly studied in Corpus 

Christi study. 
c. Carrizo Aquifer 

The anticipated future water demands of San Antonio may have to be 
met with some source other than the Edwards aquifer, which is now the 
City's sole water source. One possible alternative is the development of a 
large well field in Atascosa, Wilson, Gonzales, Caldwell, and Bastrop 
Counties which would draw water from the Carrizo aquifer. Previous 
studies by the 1WDB and others have shown that significant quantities of 
water (> lOO,OOOAc-Ft/Year) may be capable of being developed. 
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The Carrizo aquifer is composed of the Carrizo Sand of the Claiborne 
Group. However, the aquifer is hydraulically connected to the Wilcox 
and Queen City sands, causing the entire system to act as a leaky artesian · 
aquifer. The aquifer is essentially full and airrently may be losing water 
through interformational leakage to the overlying Queen City Sand, 
through flow to the major streams and rivers (San Antonio River, Cibolo 
Creek, San Marcos River, etc.) where it crosses the outcrop, and through 
rejected recharge in lower-lying ponions of the outcrop area. 

In Phase I, a regional reconnaissance level evaluation will be made of the 
Carrizo aquifer in South Texas. This evaluation will include: (a} 
collection and review of readily available basic data; (b) review of 
selected reports; (c) development of a reconnaissance level water budget 
for an assumed large withdrawal in Atascosa, Wilson, Gonzales, Caldwell, 
and Bastrop counties ( > 100,000 acre-feet/yr); (d) development of a 
reconnaissance level well and well field costs; and (e) a written repon 
which discusses water availability, aquifer storage and recovery, and 
includes tables and illustrations. This repon will be included in the 
Phase 1 Repon. The effects of large increases in pumpage in Bastrop 
County will be evaluated using the recent results of the LCRA/TWDB 
study (1989). 

Care should be taken in the planning, location, and construction of new 
wells and/or well fields. In the .past, some large capacity wells have been 
located too close to existing wells and well fields, resulting in interference 
among pumping wells. This has caused excessive local declines in the 
water table and losses of well pumping capacities. Therefore, the next 
phase of the study (after Phase I) with regard to a Carrizo well field may 
include the construction of a three-dimensional groundwater flow model, 
a detailed well field design and cost optimization study, and water quality 
analysis with regard to produced water. 

7.2 Minor Aquifers 

8.0 

Minor aquifer yields are assumed to satisfy local needs except in 
identified areas of shortage, and will not be evaluated in Phase I. 

Desalt 

Objectives & 
Assumptions: 1. 

2. 

Modify de-salt writeup done for Corpus 
Christi. 
A shon narrative which discusses the 
advantages and disadvantages of using ground 
water from below the Edwards "bad water" 
line for desalt purposes. 
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9.0 

10.0 

Water Treatment and Distribution 

Objectives & 
Assumptions: 

Environmental 

1. 

2. 

Use SAWS plan-to treat and distribute 
Applewhite water as basis for general costing. 
Use reconnaissance level of effort to estimate 
standard treatment and distribution costs and 
consider results of other studies. 

A. Phase I of the environmental program will include a 
reconnaissance level fatal flaw evaluation of the options being 
considered during the planning process. The various project 
components (e.g.,location of pipelines, intakes and outfalls, use of 
ground versus surface water supplies, use of surface reservoirs for 
storage) will be subjected to an analysis of their potential 
environmental effects. A reconnaissance screening of 
environmental effects will be done. 

The Conceptual layouts will be developed in Phase 1 for each 
alternative and the various alternatives will be characterized in 
sufficient detail for the environmental consultant to project the 
probable magnirudes of potential environmental effects for each of 
them. Existing information will be compiled and subjected to a 
matrix-type analysis to 1) identify environmental features that may 
indicate substantial constraints on the proposed options (e.g., 
impacts on endangered species such as the Attwater Prairie 
Chicken), and 2) develop preliminary impact assessments so that 
the various actions and projects can be compared and ranked with 
respect to potential environmental impacts, probable mitigation 
costs, and permitting difficulty. 

Objectives & 
Assumptions: 1. 

2. 

3. 

4. 

Assemble descriptions of alternatives 
identified and characterized in Tasks 
2.0 through 10.0 sufficient to define 
major construction and operational 
effects. 
Compile database and environmental 
information for each alternative. 
Maintain databases and document 
methods to provide input to 
subsequent Phases, particularly the 
alternatives that will be needed to 
satisfy National Environmental Policy 
Act guidelines. 
Project probable impacts and 
mitigation liabilities using consistent 
methods and criteria to facilitate the 
comparison and ranking of alternatives 
in a matrix analysis. 

13 

$20,000 

$77,000 



11.0 Phase 1 Report, Coordination, and Meetings 

During Phase 1, the North Portion South Central Area PMC (NPSCA 
PMC) will conduct 1) project management-:.. and review meetings, 2) 
Technical Advisory Committee meetings, and 3) Public information and 
participation meetings. The consultant will prepare information for use 
in coordination and public information and participation meetings. 

The Phase 1 interim report will summarize the data collected and options 
and alternatives identified (25 copies of draft report and 25 copies of 
final report along with seven unbound camera ready originals). An 
overall conceptual summary of options will be prepared as a starting 
point for consideration in Phase 2 of the program. It is anticipated that 
during Phase I the consultant will participate in not more than two public 
information and participation meetings and not more than four 
coordination and review meetings to discuss the alternatives and make 
modifications as appropriate to incorporate the project sponsor input. It 
is anticipated that Phase 1 will be completed approximately 8 months 
after Notice to Proceed. 

$98,000 

TOTAL $600,000 

12.0 General Assumptions and Guidelin.es 

1. All "management" tasks deferred until Phase 2. (Tasks 2.01, 2.07, 3.0, and 5.0 in 
HDR draft scope dated 4-13-93) 

2. No model linkage will be developed in Phase 1. Linked models will be developed 
in Phase 2 to refme analysis done in Phase 1 and to evaluate "management" options. 

3. Establish pipeline corridors to be used with various pipe sizes for costing 
transmission components of different options. 

4. All assessment of water quality will be performed in Phase II. 

5. Only fatal flaw type environmental analysis will be performed in Phase I. 

6. Work related to enhance recharge of the Barton Springs portion of the Edwards 
aquifer will briefly be mentioned in Phase I but not addressed in detail until Phase 
II. 

7. The study participants will confer with HDR Engineering in the specification of 
parameters, and assumptions, and in applications of environmental guidelines. The 
study participants will also confer with HDR in making determinations of points for 
evaluation of diversions from the San Antonio, Guadalupe, and Colorado Basins 
(Tasks 6.2,6.3,and 6.4) 
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TECHNICAL N:MSt:Jif'( COMMrT1EE MEET1NG 
AUGUST 25. 1983 2:00 P.M. 

SUBMITTED BY: --=~...:::....:...=:.....:....:::::::..~-e,..~~~~------..;;;....J,_-:---""-' 

COMMENTS: __ ,:5!::::::L__c:::~~~~~::...._~~~..........J~~:::=:;~~ 
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TRANS TEXAS WATER PROGRAM 
NORTHERN SOUTH:eEHTRAL 

TECHNICAL ADVISORY COMMITTEE MEEllNG 
AUGUST 25, 1993 2:00 P.M. 

/ /~-' / Uj<-

~ B -_,;J. 'i-9 3 --;<.... 

SUBMITTEDBY: RAY BUCK, SPRINGHILLS WATER MANAGEMENT DISTRICT 

COMMENTS: __ ~S~T~E~V~E~,-------------------------------------------------

I would encourage you to use the data from this District's 

regional water supply study. The 1991 study was performed by 

HDR Engineering, Inc. Herb Grubb did an excellent job in 

forcasting population growth. Please call me if you have any 

questions. 

PlEASE ATTACH AOOmONAL SHEETS IF NECESSARY. 

PLEASE RETURN TO: 

STEVEN J. RAABE. P .E. 
SAN ANTONIO RIVER AlffiiORITY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS 711283-0027 

(210) 227-1373 
FAX: (210) 227-4323 
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TRANS TEXAS WATER PROGRAM 
NOR'THEHN SOU1H=CENTRAI.. 

TECHNICAL ADVISORY COMMITTEE MEETlNG 
AUGUSr 25, 1993 2:00 p.M. 

SUBMITTED BY: 1 ~ ~.~ 
COMMENTS: ;.;;;L('f 1 i 
cu..h ~u...JJ..-rUJ.r c. 

PLEASE ATTACH ACOITlONAL SHEETS F NECESSARY. 

PlEASE RETURN TO: 

STEVEN J. RAABE. P .E. 
SAN ANTONIO RIVBI AlJTliORITY 

P.O. BOX 1130027 
SAN ANTONIO, TEXAS 78283-0027 

(210) 227-1373 
FAX: (210) 227-4323 

09- p2..;J- 'tf -; 





HDR Engineerings, Inc. 
Suite 400 
3000 South IH 35 
Austin, Tx. 78704-6536 

Dear Sir: 

RECEIVED S E P 2 4 1993 

1735 Royal Crescent Dr/ 
San Antoni0 , Tx. 78231-2421 
September 22, 1993 

I understand you are undertaking a study of water in Texas. 
As a concerned citizen I would be interested in having some input 
when the time is appropriate and would be interested in receiving 
notice of the next public meeting. 

It is my understanding that you are a national engineering 
firm involved in many kinds of studies and it is just recently 
that you became involved in the study of water. Could you send 
me a list of the projects you have been involved in and what 
cities were involved. Perhaps some were regional or state-wide 
studies, if so please indicate. At this point do you have any 
ideas as to what is expected of the study? 

'~;!~ 
BERNICE H. GROSS 
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TRANS TEXAS WATER PROGRAM 
NORTliERN SOlJni.:CENTlW. 

lECHNICAI.. ADVISORY COMMrm:E MEET1NG 
AUGUST25,1983 2:00P.M. 

R.c 

PLEASE ATTACH ADDillONAI.. SHEETS IF NECESSARY. 

PLEASE RETURN TO: 

STEVEN J. RAABE. p .E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS 78283-0027 

(210) 221-1373 
FAX: (210) 221-'4323 



Patsy Light 
300 Argyle 
San Antonio, Texas 78209 

October 12, 1993 

Mr. Steven J. Raabe, P. E. 
San Antonio River Authority 
P. 0. Box 830027 
San Antonio, Texas 78283-20027 

Dear Mr. Raabe: 

I am enclosing copies of letters to Mr. Ken Choffel at 
HDR Engineering, and Mr. Paul Price of Paul Price Associates, 
Inc. addressing the concerns of the Bexar County Historical 
Commission and Mr. Jim Steely of the National Register of 
Historic Sites about the eligible sites in the proposed Goliad 
dam location (also enclosed are their letters). 

The Technical Advisory Committee should be aware that 
the proposed Goliad reservoir site is rich not only in histori
cal sites; but also is an important natural site. I am also 
enclosing a copy of my "Citizens to be Heard" remarks which I 
presented to the SARA Board this summer, which covers many of 
our concerns. 

The Friends for Conservation of the San Antonio River 
Basin are opposed to a reservoir at Goliad. 

Thank you for your interest and your concern. Please 
keep us informed about Trans Texas Water Program meetings. Any 
other pertinent information you may have will be appreciated as 
well. 

Enclosures 

Sinyerely, -

,fii~A I ':L,_~t_-!-
Patsy L,ight / 
Vice CHairman,· Friends for 
Conservation of the San Antonio 
River Basin 



CURTIS TUNNELL 
EXECUTIVE DIRECTOR 

TEXAS HISTORICAL 
POBOX!c::o \UST\~. TE.\AS ;s; 11·1176 TELEPHONE I 5\1-.16.1-6100 

3 September 1993 
Ms. Patsy Light 

C 0 M M I S S I 0 1' 
•RELAY TX> 1-X00-73l-~9~9t-- C 

Friends for Conservation of the san Antonio River Basin 
300 Argyle 
San Antonio, Texas 78209 

Patsy, 

Thanks for your letter and information of 30 August, and of 
course for your part in our recent visit to Goliad County. 

Attached is a copy of "A Five-Minute Look at Section 106 Review." 
It highlights those parts of federal law that deal with historic 
preservation, and the required compliance with those laws by a 
federal agency. 

The participants in the Trans-Texas Water Program study obviously 
anticipate some federal agency participation at some time, at 
some level in their water program. They have therefore 
instructed their consultant, HDR Engineering, t~ take federal 
regulations into account in this study. 

As you can see in the marked sections of ''A Five-Minute Look,'' 
the requirement to search for National Register properties 
includes ELIGIBLE sites, not just properties listed in the NR. 

Well, as we determined during our visit, you have MANY eligible 
sites. When asked officially, we will immediately inform HDR 
Engineering and any other participant in this study that the 
sites we visited are indeed eligible. Your "Friends" charge at 
this point is to survey and LIST those properties in the National 
Register, so the determinations move beyond just our opinion. 

We have sent Ann Bode several things discussed during our 
meeting, so please share this information with her and the group 
as well. Thanks again for a wonderful tour and reception. 

sincerely, 

/ 
··~im Steely, Director 
~anal Register Programs cc: Amy Dase; Jamie Wise 

rrFit State .9tgency for :}{istoric Preservation 



RICHARD SANTOS 
CHAIRMAN 

HENRY GUERRA 
VICE·CHAIRMAN 

BEXAR COUNTY HISTORICAL COMMISSION 
BEXAR COUNTY COURTHOUSE 

SAN ANTONIO. TEXAS 78205-3036 

(512) 220-2657 

September 1, 1993 

Chairman and the Board 
Edwards Aquifer Authority 
1615 North St. Mary's 
San rlntonio, Texas 78215 

Ladies and Gentlemen of the Board: 

The members of the Bexar County Historical Commission have 
discussed the ramifications of building a dam on the San Antonio 
River in Goliad County. Because of the large number of historical 
sites in that area, the vote was to oppose a reservoir at that 
location. 

We are interested in preserving historic sites in Goliad County as 
well as in Bexar county. 

Very truly yours, 

cc: Mr. Fred Pfeiffer 
San Antonio River Authority 

Mr. Cliff Morton 
San Antonio Water System 

Mr. Charles Jenness 
Texas Water Development Board 

Mr. Jim Steely 
Texas Historical Commission 

Mr. Andrew Sansom 
Texas Parks and Wildlife 



I am Patsy Light, Vice Chairman of the Friends for the Preservation of 

the San Antonio River Basin. I am a resident of San Antonio and own a ranch 

situated on the banks of the San Antonio River in Goliad County which has been 

in my family for 5 generations. My ranch will be totally submerged if a Goliad 

reservoir is built where the planning maps show it to be. Many of our organiza

tion's members also own ranches that have been operated by their families for 

over a hundred years. 

The passage of the new legislative bill 1477 which virtually puts the 

Edwards Aquifer off limits to San Antonio mandates a renewed search for alter

native water sources that will provide the additional amount needed. 

The 1992 Texas Water Development Report, on page 98, states that it is 

unlikely that the Cuero I Reservoir will be built (because of environmental 

concerns), and that studies are underway to see which new water source would be 

best to construct first - the Goliad project or the Lindenau project. 

The Friends for the Preservation of the San Antonio River Basin cannot 

see that a reservoir could provide any benefits to Goliad County for the following 

reasons: 

1. The water quality of the river is poor, therefore, a reservoir 

would not be a beautiful pristine recreational lake. 

2. A substantial number of fertile bottom land used for crops and 

rangeland will be gone forever. 

3. Highway 239 between Kenedy and Goliad is in the proposed site, 

and would have to be rerouted. 

4. Several thousand acres of virgin bottom land hardwood forests 

along the banks of Cabeza Creek and the San Antonio River for 

over 15 miles would be lost. 

5. Acres and acres of ecologically important wet lands would be 

lost. 

6. Significant loss of wildlife. The Texas Parks and Wildlife have 

expressed concern over at least 11 different species. 

7. Approximately 33,000 acres of land would be removed from the tax 

rolls (a large percent of this land is in Goliad County). Signifi

cant dollar amounts of tax income is derived from the mineral 

interests within the proposed reservoir site. 



8. All members of the agri-business community of the entire area 

will suffer (Kenedy, Victoria, Beeville, as well as Goliad) 

feed stores, grain elevators, contract farmers, equipment sales 

companies, etc. 

9. The historical significance of which much has been written and 

documented will be negated: 

a) The old Goliad-San Antonio roads and the original paths 

between the missions. 

b) Indian campsites. 

c) Homes of significant architectural and historical importance. 

d) Family cemetaries. 

e) Centenarian oak trees registered with the Live Oak Society 

(measurements documented by the State of Texas Forest 

Service). 

For the citizens of San Antonio and Bexar County, a Goliad reservoir would 

not be cost effective for the following reasons: 

a) The initial land acquisition and construction costs of the dam. 

b) Right-of-way acquisition and construction costs for a return pipe-

line from Goliad to San Antonio. 

c) Cost of energy to pump water uphill. 

d) Treatment costs. 

e) Excessive evaporation because of a large surface area and a shallow 

depth. 

It doesn't make any sense for San Antonio to let its waste water go 209 miles 

downstream and then spend huge amounts of money (which would be reflected in 

enormous water costs to the citizens) to retrieve it, only to have to treat it 

after it makes a round trip. 

The Friends for the Preservation of the San Antonio River Basin asks for the 

help and support of this board to find other sources of water for Bexar County. 

There must be a better solution that is less environmentally damaging and more cost 

effective. The Friends for Preservation of the San Antonio River Basin are opposed 

to a surface reservoir in Goliad County. 

-2-



Mr. Ken Choffel 
HDR Engineering 
3000 South IH 35 
Suite 400 
Austin, Texas 78704 

Dear Mr. Choffel: 

October 12, 1993 

Patsy Light 
300 Argyle 
San Antonio, Texas 78209 

As I understand from the schedule for the Trans Texas 
Study for the San Antonio Area, now is the time that your group 
will be considering the Goliad reservoir. 

I am enclosing copies of letters from Jim Steely, Director 
of National Register Properties in Texas, and the Bexar County 
Historical Society. I have already sent this to Paul Price, since 
his group will be working on the historical and cultural aspects 
of the study, but thought you should have copies also. 

Also enclosed are my "Citizens to be Heard" remarks which 
I presented to the San Antonio River Authority Board this summer 
which covers our major concerns. 

Thank you very much for your interest and cooperation. We 
would appreciate hearing from you. 

Enclosures 

SiJcerely '" 
I _f.-~/-
{111~ 14!;__, 
Patsy LighL 
Vice Chairman, Friends for 
Conservation of the San Antonio 
River Basin 



Patsy Light 
300 Argyle 
San Antonio, Texas 78209 

October 12, 1993 

Mr. Paul Price 
Paul Price Associates, Inc. 
3006 Bees Cave Road 
Suite B-180 
Austin, Texas 78746-5540 

Dear Mr. Price: 

We met at the Trans Texas Water meeting in Corpus Christi, 
and then have talked on the phone since then. I am Vice Chairman 
of the Friends for Conservation of the San Antonio River Basin. 

I have been concerned that the Corpus Christi report did 
not mention that there are sites eligible for the National 
Historic Register in the proposed Goliad reservoir sites. Accord
ing to the schedule, it seems that your group will be studying 
Goliad for the San Antonio area report in the next few months. I 
think that I should send you this copy of the letter from Jim 
Steely, Director of National Register Programs in Texas, and also 
the one from the Bexar County Historical Commission. 

The Goliad reservoir site does have many eligible sites for 
the National Register, and he said he would be willing to discuss 
this with you. 

I am also enclosing a copy of my "Citizens to be Heard" 
remarks which I presented at a San Antonio River Authority board 
meeting this summer which covers most of our concerns. 

Thank you very much for your attention to this matter. I 
would appreciate hearing from you. 

Enclosures 

Sincerely, 

~ ~~L/-
Patsy tj_~';;/ 
Vice C~;irman, Friends for 
Conservation of the San Antonio 
River Basin 



Trans-Texas Water Program 
West-Central Study Area 

san Antonio River Authollty 

San Antonio Wat.r System 

Edwcaels Aquifer Authollty 

G4Ddallape-Bianco River Aulhorlty 

llluKel River Authority 

~River·Aulhorily 

a-Metropolitan Wat.r District 

T-WalerOe~ loald 

Tum Wat.r Commission 

1.11-3.6 TAC 

November 3, 1993 

TO: MEMBERS OF THE ADVISORY COMMITTEE FOR 
PUBUC AND TECHNICAL INPUT 

FROM: STEVEN J, RAABE, P.E., PROJECT MANAGER 
{210) 227-1373 

TRANS-TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA 

REPORT 

an •. ~IVI~IOrto the Policy Management Committee (PMC), we are sending this status 
~~· .. ~~1~~:1 !'C>f•··~8uflinfc•rrr•atiion and comment. 

i~~~~~:~j~'~~~· . the Advisory Committee will be distributed to the PMC for their review 
··~r•m•m<>nts will be discussed at the next scheduled PMC meeting and will 

form in the Phase 1 final report. 

&.~iJairtadwork on the study on September 1, 1993. Work efforts to date have 
"Population, Water Demand and Water Supply Predictions", Task 2.0, 
3.0, "Reuse" and assembling technical reports and other information 

. considered. Attached is a listing of the alternatives which will be 
review and return the attached form if you have any comments. 

·. several tasks will be prepared by the consultant in December, 1993. 
will be mailed to the Advisory Committee in early January for review 

•::rn .... ·tinn of the Advisory Committee will be scheduled for the last week 

any questions. 



COMMISSIONERS 

YGNACIO C. GARZA 
r.h.Wn\'ln. Bn:lwnav:UI 

WALTER UMPHREY 

• TliXAS 
PARKS AND WILDLIFE DEPARTMENT 
42110 Smith SchOOl Ron • Auatin, Texa 73744 • 512·389-4800 

· ''~"'""" November 2, l993 
·9-nt 

LEEU.eAss Mr. Steve Raabe, P. E. 
:'LWOIUI San Antonio River Authority 

MICIIfveu~~esoN P.o. Box 830027 
i•mr>~• 100 East Guenther Street 

AAYcL·~.!ER San Antonio, Texas 78283-0027 
\'o'f;t!Ra Fill$ 

TEi'E~ :~~LTOfl HeRSHEY and 

3t0RG!! C.·~~.~· HI)(Q~j 
2':an Antomo 

·:,11.1 l.'.t.l P HOBBY. ;!'l. 
ltolmlln 

~OHN 't.1LS0f~ K~LSt' 
l'louriron 

PSIRY I' HA.'I.'> 
~imlan.£meniiJS 
~t.WGM 

Dr. Herb Gru.b.b 
HDR Engineering, Inc. 
3000 South I.H. 35 
Austin, Texas 72704-6536 

RE: West Central Study Area - Trans 
Water Source Alternatives 
Alternatives 

Dear Mr. Raabe: 

Texas Water Program 
and Summary of 

After a review of the Summary of Alternatives Table (dated 
10/26/93), Department s~aff are in general agreement with 
the contents as prepared by the study consultant, HDR 
Engineering, Inc. The Texas Parks and Wildlife Department 
(TPWD) staff perspective is largely the consensus-based, 
state agency view shared in part with ~he Texas Natural 
Resource Conservation Commission (TNRCC) and Texas Water 
Development Board (TWDB). The consensus reached by the 
state agencies was that no project or alternative would 
become viable in Phase I without environmental criteria in 
place. TPWD staff do not believe that the state agency 
consensus on this issue has changed. Therefore, it is 
important that when additional hydrologic sensitivity 
analyses are performed that they do not become viewed by 
the technical advisars and general public as equivalent 
alternatives. It is difficult to imagine that any 
alternative will not have substantive environmental 
criteria as part of the TNRCC permitting process. 

As part of the contract deliberations before the 
Springflow Augmentation studies by the University o! 
Texas, u.s. Geological Survey, and Bureau of Reclamation 
staffs, the state agency staffs agreed that to be 
conservative and cautious, surface reservoir waters (such 



... \•. ··'- ......... .,, .. , ,, .- ,7.,,::.,._:,,_, •• :. ".~.:\ .) •. - "" .1, 

as Canyon Reservoir) would need some level o! treatment 
regardless of their locality in relation to the Edwards 
Aquifer recharge zone before supplying water for recharge 
to the Aquifer. The rationale was that Edwards Aqui!er 
water is so consistently of such high quality and clarity, 
that surface water may need filtration or other treatment 
in order to avoid any contamination o! the Edwards 
Aquifer. Therefore, at S-13 A, G-13 A, G-14 A, G-15 A, c-
13 A and c-13 0, cur staff would recommend removinq the 
question mark after "Includes Treatment(?)", to indicate 
that reservoir water regardless of source may have to be 
treated to achieve Edwards Aquifer recharge standards. 

Thank you for your consideration of our comments. 

Sincerely, 

fa-~ m~-
Randall E. Moss, Ph.D. 
Coordinator, Freshwater Studies Program 
Resource Protection Division 

REM 
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John Hall. Chairman 

Pam Reed. Com"!i.ssioner 

Pei!iY Gamer. Commissioner 

Anthony Grigsby, Executive Director 

; .•. , __ .\ 
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TEXAS NATURAL RESOURCE CONSERVATION COMMISSION 
Protecting Texas by Reducing and Preventing Pollution 

Mr. Steven J. Raabe, P.E. 
San Antonio River Authority 
P.O. Box 830027 

November 8, 1993 

San Antonio, Texas 78283-0027 

Re: Summary of Alternatives Table, West Central Study Area, TransTexas Water 
Program. 

Dear Mr. Raabe: 

Thank you for providing me a copy of the summary of alternatives table and minutes 
of the October 12, 1993, PMC meeting for review and comment. 

The summary and minutes indicate that certain alternatives will have hydrologic 
analyses performed without the environmental criteria being applied. I understand 
that a condition in the scope of work for all TransTexas studies is the application of 
the agreed-upon environmental criteria to identified water development alternatives. 
Would you please provide me with a clarification as to why hydrologic analyses are 
being proposed to be performed without this criteria, what is the usefulness of the 
analyses without the criteria (given that the criteria is a necessary screening device), 
and remarks made at the meeting by David Welsch (GBRAI apparently stating that the 
local sponsors have not agreed to the use of the environmental criteria (p.2, Meeting 
Minutes-October 20, 1993). 

Please note that state law requires the assessment and avoidance or mitigation of 
adverse environmental impacts for any proposed water development project brought 
before the Texas Natural Resource Conservation Commission for review and approval. 
This includes the protection of instream uses, water quality, aquatic and wildlife 
habitat, and bays and estuaries. Therefore, any hydrological analysis performed 
without the environmental criteria being applied would not be useful to the local 
sponsors or the Trans Texas Water Program in determining which alternatives warrant 
further examination. 

P.O. Box 13087 AU$tin. Texas 78711·3087 • 512/908-1000 



Mr. Raabe 
November 8, 1993 
Page 2 

I appreciate your time and attention to this matter. If you have any questions, please 
contact me at (5121 4 75-2201. 

Sincerely, 

·l)kWJr~ 
Mark Jordan, Director 
Water Policy Division 
Texas Natural Resource 

Conservation Commission 

MJ:ag 

cc: West Central Policy Management Committee 
Bruce Moulton 
Laura Koesters 

h:\policy\merk\trenstx\reebe.ltr 

- •,- . 

.. .·,..,._ ....... 
• •W .- ·-v·.-
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TEX,\S \\'"1\TER DE\·.ELOP\IENT B< ).\RD 

Clutlc~ W. Jenne<5. r~ 
William B. Madden, Jiem/ltr 
Oi•nc r:. l.:m~tc:od, .tt,,~~w 

Mr. Steve Raabe, P.E. 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Teu.s 78283·0027 

OearMr~ 

Crail D. Pedersen. 
F.s«t~tiw .4dmi,isZTaJrJr 

November 2, 1993 

Re: Summary of Alternatives Tables 
Trans-Texas Water Program, West-Central Texas 

Wesley E. Pimnan, ria Cftlli1"111411 

:'foe f cmat~dc:. Mmi!Mr 
Othon Medioa. Jr~ .Vmtkr 

This is in response to your recent request for our review of the subject tables. We offer the 
following comments on the tables. 

We want to be clear that the references in the tables to "Hydrologic Sensitivity Analysis" 
in· no way imply that alternatives that do not meet the Environmental Guidelines will be 
presented in a Phase I report. I believe that it is important to use the guidelines as a 
screening mechanism •. 

On several of the alternatives that use surface water to recharge the Edwards, the 
comments are made that it·" includes treatu1ent(?) •. It seems to us that the treatmenL 
questions . will be very key in these alternatives and that the question of the level of 
treatment necessary should be addressed at the beginning of Phase I. I expect that the 
decision on this, and probably other points, will need to be made during the course of 
the work. The frequent meetings of the West-Central PMC that are anticipated should 
allow ample opportunity to address such issues as they arise so that the report is as 
complete as possible. 

If you have any questions, please let me know. 

cc: Lama Koesters, TNRCC 
Larry McKinney, TPWD 

P.O. Box 13Z31 • 1700 N. Congress Avenue • Austin, Texu 711711-JZJl 
Telephone (51Zl 46.3·78-47 • Tclcfax CSIZ) 475·2053 • !-800. RF.LAY TX (for che hearing impaired) - -
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TRANS TEXAS WATER PROGRAM 
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ADVISORY COMMITTEE FOR PUBLIC AND TECHNICAL INPUT 
NOVEMBER 1993 STATUS REPORT 

SUBMITTED BY: ROBERT L. WRIGHT DATE: 11/10/93 

COMMENTS: I WAS NOT AT THE LAST MEETING WHEN THE MATERIAL 
INCLUDED IN YOUR MAILING OF 11/3/93 WAS DISCUSSED. IF THE 
COMMENTS I AM SUBMITTING NOW HAVE ALREADY BEEN DISCUSSED 
AND DISCARDED, PLEASE LET ME KNOW. 

IT IS MY UNDERSTANDING THAT WHERE RECHARGE IS 
INTRODUCED INTO THE AQUIFER CAN INFLUENCE THE "QUALITY" OF 
RECHARGE DEPENDING UPON THE DIRECTION OF UNDERGROUND FLOW 
AND THE ABILITY TQ REThiN THE REC}LhRG~. TC eAY IT A 
DIFFERENT WAY, IF YOU PUMP RECHARGE IN TO THE SAN ANTONIO 
POOL YOU DIRECTLY IMPACT ON INCREASING THE APPARENT LEVEL 
OF THAT POOL. BY DOING SO THE FLOW FROM THE COMAL AND 
SAN MARCOS SPRINGS INCREASE IMMEDIATELY TO DISCHARGE A 
NEAR ONE TO ONE TO THE RATE AT WHICH THE RECHARGE IS 
INTRODUCED. IF THE RECHARGE IS INTRODUCED FURTHER TO THE 
WEST, IDEALLY TO THE WEST OF THE KNIPPA GAP OR A SIMILAR 
RESTRICTION, YOU WOULD THEN BE TAKING ADVANTAGE OF THAT 
RESTRICTION AND THUS RETAIN THE WATER MUCH LONGER. 

IT IS MY OPINION THAT THE RECHARGE SIGHT THAT 
HAS BEEN IDENTIFIED IN YOUR DRAWING TITLED "WATER DELIVERY 
LOCATIONS"MAY NOT HAVE TAKEN THIS INTO ACCOUNT. UNLESS THE 
FLOW PATTERN AT THIS POINT WILL RETURN WATER TO THE WEST 
SUFFICIENTLY TO TAKE ADVANTAGE OF A NATURAL RESTRICTION 
THEN A RELOCATION IS APPROPRIATE. 

I WOULD BE HAPPY TO DISCUSS THIS ISSUE IN MORE 
DETAIL BY PHONE OR IN A MEETING WITH YOU AND OTHERS IF YOU 
WOULD LIKE. 

"/lo. "wt 
~-1. ~ 

II I I{) jq 3 
5J-;_/r;1~-~9~ l( 

~1 "2 }572-D ~t:, S-



TO: Steven j. HAABE,P.E. 

1.11-3.8 TAC 

TRANS TEXAS WATER PROGRAM 
wesr cernw. sruov AAEA 

ADVISORY COMMITTEE FOR PUBUC AND TECHNICAL INPUT 
NOVEMBER 11183 STAnJS REPORT 

~H·A.i;:,fU 

11-15- 9'3- '~ 

SUBMilTED BY: TCM CUL3:C:RTSCN, REGIONAL CL=AN .'-.IR & WTRQATE Nov. 11,1993 

COMMENTS: A good date to write about improving our £overnment. 

The ir-.sti tutions addressed ·:1as different from that which conies 
were sent to-. '!'he Edwads Aqu~fer .nu-.;hor1ty was left off of those 
addresses, the Texas Water Commission is now called the ·::exas 
Natural Resource Conservation Comm~ss~on. ~he ~dwatis Aquifer Auttority 
·.vas left off of the Carton conies., nerhans rie-htful lv so as 
they are appoin-ced and .not elected z,s the :::. U. ·.i .D. Direc·:ors • 

. ~.1 though the 3asin and Source :~b ·:rev1at~ons sound reasonable, I questi:m 
the necessity of these terms. On nage ? injection wells should be 
1esignated as as~~ or arti~icial recharge, not natural recharge • 

.Jt,J'f' J.S , C"' </ -
In your delivery locations please remember that the Glen Rose most 
likelv recharges the :2dwards formation. I think we are trvin&r to 
formulate realistic ~rejects, not necessarily tangible~· 

Cn page J Other recharge s~tes are l~kely beside thep the BV~ canal. 
I would like to noint 'JUt that Cibolo creek is a likelv site. 

i'lhv brin~Z un the Annlev1hi te Reservoir, when the citizens nf San Antrmio 
voted to abandon the project ? This is particularly true since the 
Bureau of Economic Geology of the Univ. of ~exas has renorted a 
tremendous increase in the accnratelv assessed size of the 2dwards 
fre"'h w:oter zone. Four times lar&rer.-

St:1'!'l'i'".")? C"' ',L,.,~::tNA'I.'!VES: :'!",is could be sim"':)lified into cP..tegories, 
for example, Agriculture( list the LEPA ,furrow diking ,surve valves, 
etc. ·m"'"r this category. C'::her such categories would !'lake qood "'"nse. 

At ""'he bottom of each nage is 8. renetHlion of Alterna"':ives as clasc:ified. 
':lhy repeat this on every page? 

Again, under the Summary of -~1 ternatives, why Applewhite? 
has teen rejected by San"-ntonio 1:vater Flans. A map showing 

PI.EASE AlTACH ~ll}ONAL SHEETS IF N~Y. 
of the many alt.iernatives would oe mos1; advisable. 

PLEASE RET\JRN TO: 

Cibolo also 
the location 

SlEVEN J. RAABE. P .E. 
SAN ANTONIO RIVER AlffiiORfiY 

P.O. BOX 830021 
SAN ANTONIO, lEXAS 78283-0027 

(210) 227·1373 
FAX: (210) 227-4323 ~~ 

r;1/y ,///.; IP:F:S. j-
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TEXAS \VATER DEVELOPl\1ENT BOAR[) 

Charles \\'.Jenness. Chairman 
William B. ~ladden . .1/ember 
Diane E. L'mscead,l/ember 

Mr. Steve Raabe, P.E. 

Craig D. Pedersen. 
Executit:e .~dministrator 

November 18, 1993 

San Antonio River Authority 
P. 0. Box 830027 
San Antonio, Texas 78283-0027 

Dear Steve: 

Weslev E. Pin man. Via Chamnmr 
:-.ioe Fernandez. .l!embtr 

Ochon 1\ledina. Jr ... I! ember 

As you and I previously discussed, there was a recent meeting on 
the Trans-Texas Water Program that among other things included a 
discussion on Goliad Reservoir and the effects that return flows 
may have on future yields. This questioning was primarily lead by 
Ms. Patsy Light, Friends for Conservation of the San Antonio River 
Basin. 

As a result of these discussions, it is recommended that the Phase 
1 Scope of Work for the West Central Study Area include an analysis 
of yield using return flows by decade for the proposed Goliad 
Reservoir. Based on our past experience, the most effective way to 
determine these values is to calculate yield without considering 
return flows. Return flows for decades can then be calculated for 
various scenarios and superimposed on the yield to determine total 
estimated yield. Drought of record hydrology should be used. 

If you have any questions, please call Steve Densmore at (512) 445-
1472 or me at (512) 463-7976. 

P.O. Box 13231 • 1700 N. Congress Avenue • Austin. Texas 78711-3231 
Telephone (512) 463-7847 • Te1efax (512) 475·2053 • 1-800- RELAY TX (for the hearing impaired) 

<i) Printtd on Rtcydtd Paper <i) 
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TRANS TEXAS WATER PROGRAM 
'M:ST camw.. S'T\JOV AA!A 

ADVISORY COMMm'EE FOR PUBUC ANO TECHNICAL INPUT 
NOveMBER 1993 STAnJS REPORT 

Pt£c\SE ATTACH ADDmONAL SHeETS IF NECESSARY. 

PLEASC RETURN TO: 

~ J. RAABE. P .E. 
SAN ANTONIO RM!R AUTHORITY 

P.O. BOX 830027 
SAN Am'ONIO. TEXAS 78263-00V' 

12101 m-1373 
F~ (210) W-4323 

£ 002,00~ 
I 0~3 



TRANS TEXAS WATER PROGRAM 
West Central Study Area 

Advisory Committee for Public and Technical Input 

SUBMITTED BY: Jerry L. Morrisey, Sierra Club DATE: 11/27/93 

COMMENTS: Planning for future water demand using historical data 
for high use with projected conservation is problematic. Recent 
data from the San Antonio Water Systems indicates that per 
capita usage has declined in the last few years compared to 
longer term averages. Since high use figures are driven by 
landscape and agricultural irrigation in dry years, they are 
likely to be subject to restrictions imposed by the enforcement 
of the Endangered Species Act in dry years. A rational approach 
to the sustainable use of Edwards Aquifer groundwater requires 
aggressive water conservation measures be employed by all users 
at all times. Long range demand planning should take into 
account an active effort to reduce usage and not simply be a 
passive effort to project historical usage into the future. 
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TRANS TEXAS WATER PROGRAM 
WEST CENTIW.. STUOV AAEA 

AOVISORY COMMITTEE FOA PUBUC AND TECHNICAL. INPUT 
NOVEMBeR 1gus STATUS REPORT 

PLEASE ATTACH ADDmONAL SHEETS IF NECESSARY. 

Pl.EASC RETURN TO: 

STMN J. RAABE. P.E. 
SAN ANTONIO RIVe\ Al11liOR!TY 

P.O. BOX 830027 
SAN AHTONIO. TEXAS ~ 

(210) 2Z7 -1373 
FAX: (210) 2'Z7 -4323 
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TRANS TEXAS WATER PROGRAM 
wesT cemw. STUOY AAEA 

ADVISORY COMMIT1'1!! FOR PU!UC AND TECHNICAl. INPUT 
NOVEMBeR 1Wl ST'AnJS REPORT" 

PlEASE ATTACH ADDmONAL SHEETS IF NECESSARY. 

PLEASE RET\JRN TO: 

STEVEN J. RAABe, P.E. 
SAN ANTONIO RIVER AUlliORITY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS ~ 

(210) ZU-1373 
fAX; (210) ZU-4323 

'4l 003' 00-l 
\-' 
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January 6, 1994 

TO: 

FROM: 

Member of the Advisory CommiHee 
for Public and Technical Input 

Steven J. Raabe, P.E., Project Manager 
San Antonio River Authority 
Office: (210) 227-1373 
Fax: (210) 227-4323 

SUBJECT: Trans Texas Water Program 
West Central Study Area 

In your role as an Advisor to the Policy Management CommiHee (PMC), we are 
sending you this memo and aHached material for your information and comment. 

HDR Engineering, Inc. has prepared technical memoranda on Population and Water 
Demand Projections, Cost Estimating Procedures and Phase 1 - Evaluation of the 
Carrizo-Wilcox Aquifer. These are enclosed for your review and comment. 

There will be a meeting of the Advisory CommiHee for Public and Technical Input on 
January 20, 1994 from 2:00 p.m. to 4:00 p.m. in the San Antonio Water System training 
room, located at 1001 East Market Street in San Antonio. HDR Engineering, Inc. will 
make a presentation on the aHached memoranda followed by questions and 
comments from the Advisory CommiHee. Please submit all your comments in writing 
at the meeting on January 20, 1994 or mall to the San Antonio River Authority by 
January 28, 1994. 

There will be a meeting of the Policy Management Committee for the West Central 
Study Area on February 10, 1994 at 9:00 a.m. at the San Antonio River Authority 
boardroom, located at 100 East Guenther Street, San Antonio, Texas 78204. You are 
invited to aHend to observe the meeting. There will be an item on the agenda for 
public comment. 

Also aHached is a schedule of anticipated completion dates for the different sections 
of the final report. The Advisory CommiHee will be given the opportunity to review 
and comment on each section prior to completion of the final report. 

If you have any questions, please contact me. 

p:Vmc\wpdata\TAANS"ICX\LTRS 



TASK 
NO. 

1.0 

2.0 

3.0 

4.0 

5.0 

5.1 

5.2 

5.3 

8.0 

8.1 

8.1 

8.3 

6.4 

8.5 

7.0 

8.0 

9.0 

10.0 

11.0 

WEST-CENTRAL STUDY AREA 
TRANS TEXAS WATER PROGRAM 

ANTICIPATED SCHEDULE· as of December 23, 1993 

PREUMINARY 
DESCRIPTION DRAFT 

DUE DATE 

POPULATION/DEMAND/SUPPLY PROJECTIONS Jan 5 

DEMAND REDUCTION (L·10) Feb 10 

REUSE (L-11.·12.·13.·14) Feb 10 

EDWARDS IRRIGATION 111ANSFER (L-15) May 

EDWARDS AQUIFER RECHARGE ---
Natural Recharge 

Type 1 (L·17) Feb 10 
Type 2 (L·18) May 

Imported Recharge ---
from San Antonio Buin May 

from Guadalupe Basin May 

from Colorado Basin May 

from Brazos/Sabine Basin May 

from Carrizo Aquifer May 

Springflow Augmentation (L-19) May 

SURFACE WATER SUPPUES ---
Nueces River Basin Feb 10 

San Antonio River Basin ---
run of river hydrology (S-10,·11,·12) Feb 10 

raHrvoir projects (S-13.·14,·15) May 

Guadalupe River Basin ---
run of river hydrology (G-10.·11.·12.·13.·14) Feb 10 

reurvoir projects (G-15.·16.·17.-18) May 

Minor Reservoirs (G-19.·20.·21.-22) Feb 10 

Colorado River Basin ---
run of river hydrology (C-10.·11.·12.·14.·15.·16) Feb 10 

cost of alternatives (C·13. C-17) May 

Sh8ws Bend Reservoir (C-18) Feb 10 

Brazos and Sabine River Basins May 

GROUNDWATER SUPPUES (Availability/Costs) Jan 5 I May 

DESALT May 

WATER 111EATMENT AND OIS1111BUTION Jan 5 

ENVIRONMENTAL May 

PHASE 1 REPORT May 
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~IqJI!I CO:NSV£rri:J.fq 
3904 JOHN STOCKBAUER MEADOW CREEK EXECUTIVE OFFICES 

VICTORIA. TEXAS 77904 
PH 512/573-3464 FAX 512/572-0565 

MR STEVEN RAABA 
SAN ANTONIO RIVER AIJmORITY 
100 EAST GUENTIIER 
P O.BOX 830027 
SAN ANTONlO.TEXAS 78283-0027 

RE: TRANS-TEXAS WATER PROGRAM 
WEST CENTRAL STIJDY AREA 

ENCLOSED PLEASE FIND MY COMMENTS ON TIIE DRAFT REPORT SECTIONS MAlLED ME ON 
JANUARY 6.1994. TIIE COMMENTS ARE NOT DETAiLED IN NATURE. BUT TilEY DO COVER MY 
PERSPECTIVE IN THESE AREAS. 

DUE TO A PREVIOUS COMMITMENT IN HOUSTON I WILL NOT BE ABLE TO ATTEND THE MEETING 
YOU CALLED FOR JANUARY 20.1994. LET ME REEMPHASIZE THAT MY INTEREST IN 
PARTICIPATlNG IN THIS COMMITTEE REMAINS HIGH AND THAT I WILL DO WHAT I CAN TO MEET 
YOUR SCHEDULING REQUIREMENTS IN ATTENDING FUTURE MEETINGS. PLEASE CONTINUE TO 
PROVIDE ME Willi REPORTS AND l'vtA TERIALS ON THE TTWP AND OUR COMMITTEE 
ASSIGNMENTS. 

SINCERELY, 

~oW f_ ~lj-
ROBERT L. WRIGHT 



1.11-3.8 TAC 

TRANS TEXAS WATER PROGRAM 
WEST cemw. sruoy AREA 

ADVISORY COWMTTEE FOR PUBUC AND TECHNICALINI'llr 
JANUARY 20. 11184 MEET1NG 

SUBMITTCO BY: Robert L. Wright DATE January 12, 1994 

COMMENTS: on Trans - Texas Water Program Information: 

West Central Study Area·TTWP Cost Estimate Procedures. 

* Estimating Procedures appear to be inclusive and based on acceptable 

practices. 

* Ouestion: Has the impact of recyling desolved solids on concentration 

of TDS limits and treatments costs been fully evaluated? Some mention 
, 

of such an evaluation and the results needs to be reported. 

Phase I Evaluation Carrizo - Wilcox Aquifer West Central Study Area TTWP - Comments 

* lfhat value is the Metric Conversation table on page 3? I found no use 

of metric units in the paper. 

* A double reference of recharge rate should be made on page 5. 

( Ac Ft/Yr. as well as% of rain fall.) Same for page 15. 

* An early reference should be made to uncertainties of recharge 

options as mentioned on page 21. This should be acknowledged in 

Recharge, Discharge and Movement section starting on page 4. 

PI..EASE ATTACH ADOfT10NAI.. SHEETS F NECESSARY. 

PlEASE RE1\lRN TO: 

SlevEN J. RAABE. p .E. 
SAN ANTONIO RIVBI AUTHORnY 

P.O. BOX 8311027 
SAN ANTONIO. TEXAS 7'121\"-0027 

rztOJ 221·1373 
FAX:. (210) 227--4323 

'· 
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TRANS TEXAS WATER PROGRAM 
WEST camw. STUDY MEA 

/tDIISDRY COMMITTEE FOO PUBUC AND TEQtNICAL INPUT 
JANUARY 20, 111114 MEEllNG 

SUBMITTED BY: Robert L. 1-lright DATE January 12, 1994 

COMMENTS: on Trans - Texas Water Program Information: 

TTWP (Section 2) - Comments 

* General - Population and water demand growth must be estimated but 

the tendencv to over project historically has generated unreasonable 

long term demand projections. 

* Industrial - Demand elastisity does not appear to have been adequately 
, 

factored in at least for this segment. As water availability 

decreases and development costs for new sources increases, the 

demand will be reduced. This reduction in demand could be as much 

as 25% of projection in Table 2-5 without significantly effecting 

the growth of industry. 

PlEASE ATTACH AC00'10NAL S1 ELlS IF NECESSARY. 

PlEASE REruRN TO: 

STEVEN J. RAABE. P .E. 
SAN ANTONIO RNBI AUTHORITY 

P.O. BOX 830027 
SAN ANTONIO. TEXAS "1828$0027 

(210) 227·1373 
FAX: (210) ZZ7..c323 
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AGENDA 

TRANS TEXAS WATER PROGRAM 
WEST-CENTRAL STUDY AREA 

ADVISORY COMMITTEE FOR PUBUC AND TECHNICAL INPUT 

SAN ANTONIO WATER SYSTEM 
JANUARY 20, 1994 2:00P.M.- 4:00P.M. 

I. Welcome 

II. Role of Advisory Committee 

Ill. Upcoming Events 

• Policy Management Committee meeting -
February 1 0, 1994 at 9:00 a.m. 
San Antonio River Authority boardroom 

• Technical Memoranda Review - will be mailed 
to the Advisory Committee late February, 1994 

• Draft Report - Mid May, 1994 

IV. Population I Demand Projections 

V. Carrizo -Wilcox Aquifer Evaluation 

VII. Open Discussion 

VIII. Closing Remarks 

p:\rmc\wpdala\TRANSTEX\LTRS 

Fred N. Pfeiffer 
San Antonio River Authority 

Steven J. Raabe, P.E. 
San Antonio River Authority 

Steven J. Raabe, P.E. 
San Antonio River Authority 

Dr. Herb Grubb 
HDR Engineering, Inc. 

Charles Kreitler 
LBG-Guyton Associates 

Steven J. Raabe, P.E. 
San Antonio River Authority 



Bill Aleshire 
COUNTY JUDGE, TRAVIS COUNTY 

Travis County Administration Building 
P.O. Box 1748 Room 520 
Austin, Texas 78767 
512 473-9555 

'1'0: 

FROM I 

DATE: 

RE: 

Steven J. Raabe, P.E., Project Manager 
San Antonio River Authority 

Judge Bill Aleshire 
Advisory Committee for Public 
and Technical Input 

January 19, 1994 

Trans Texas Water Program 

================================================================= 
With respect to the materials covered by your memoranda of 

November 3, 1993 and January 6, 1994, these are my comments and 
questions. 

Is the analysis by HDR coordinated with similar work being 
done by the Basin Planning Initiative of the Texas Natural Resource 
and Conservation Commission? If so, what are areas of agreement, 
and where do the technical data and assumptions conflict? (I am 
attaching a copy of the Management Unit Criteria from the TNRCC for 
your reference.) 

How can the preliminary data compiled by HDR be applied to the 
basic National Environmental Policy Act approach, including the 
evaluation of direct, indirect, and cumulative impacts of the 
Trans-Texas project, including long-term impacts? Alternatives 
should be more clearly defined. 

Wouldn't it be useful to collect data that could be used to 
develop plans within basins? Much of the information presented so 
far seems to be devised to support transferring water from one 
basin to another. 

Does the method used by HDR to predict population assume that 
the rate of growth for an area drives its demand for water? One 
interpretation of the materials under review makes it look as if we 
are forecasting growth (based on trends) assuming unlimited water 
supplies were available; the temptation will be to use these 
forecasts to justify whatever water policy will help them come 
true. Wouldn't it make more sense to allow water availability to 
shape our population forecast, rather than the other way around? 

S 2.3.2, Surface Water Supply Projections, and S 2.4, Water 
Demand and Supply Comparisons, of the "Trans Texas water Program, 



Trans-Texas Comments 
Page 2 

Population and Water Demand Projection, West Central Study Area• 
(Dec. 30, 1993 draft) say that information on supply is "to be 
completed." I believe that an adjustment to supply figures 
provided by the Texas Water Development Board will help complete 
these sections. The Lower Colorado River Authority has long held 
that the supply figures for the Colorado River basin contained in 
the 1990 Texas Water Plan overestimate the supply by 90,000-100,000 
acre-feet, that is, by some 10 to 15 percent. I've heard that this 
figure is being adjusted at the staff level in the TWDB, but that 
a formal correction of the numbers is still pending. I suggest 
that the supply figures developed by LCRA, not those from the TWDB, 
would be the most useful in these as yet unfinished sections of 
HDR' s report • 

Generally, I believe that the Trans-Texas Project would be 
best served by technical memoranda from HDR that are easy for lay 
people to understand. The purpose of HDR's study should be the 
production of an unbiased technical foundation upon which we can 
build a reasonable, legitimate plan. Such a plan must include 
policy direction from a variety of elected officials and others who 
are not thoroughly familiar with all of the technical information, 
including underlying assumptions. Some way must be found to render 
the complex science understandable to non-scientists who must work 
with it. I suggest that there's room for improvement in this area. 

Thanks for your attention to my comments. 

Sincerely, 

cc: Mayor Bruce Todd, City of Austin 
Dr. Quentin Martin, LCRA 
David Pimentel, Travis County Environmental Officer 
Cole Rowland 
Mike Booth 

Document: C:\LETTERS\TRANSTEX 



January 20, 1994 

Mr. Steven Raabe, P.E. 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Steve: 

The purpose of this letter is to communicate LCRA's comments on the 
West-Central study Area Trans-Texas Program Draft Reports 
transmitted in your memorandum of January 6, 1994. 

LCRA staff have evaluated the information and findings in these 
reports concerning the Trans-Texas Program South-Central Study. We 
find this information reasonable and have no objection to its use 
in the study, with the notable exception of the projected water 
demands for irrigated agriculture in the lower Colorado River 
Basin. 

In the case of the projected irrigation water demands, HDR 
projections are radically different from those of LCRA. on page 2-
76, the total irrigation demands projected by HDR are 567,000 and 
500,000 acre-feet annually for years 2000 and 2030, respectively. 

LCRA has prepared independent projections of future water demands 
in the LCRA ten-county statutory water district. These projections 
are reported in the LCRA publication LCRA Long-Term Water Use 
Forecast Report prepared in Dec. 1988. In contrast to those given 
by HDR, LCRA's projected irrigation demands for three alternative 
levels of demand are: 

TABLE 1. LCRA water Demand Projections of Irrigation <in 

Low 
Base 
High 

acre-feet> 

2000 
604,000 
758,000 
943,000 

2030 
587,000 
736,000 
915,000 

.... 

As evident from Table 1. the HDR projections are significantly less 
than the low range of water demands projected by LCRA. The cause 
of the difference between the LCRA and HDR projections is a major 
disagreement in the expected water demands for rice irrigation in 
Colorado, Wharton and Matagorda counties. 

The current (1990) irrigation water use in the LCRA district is 

LoWER CoLORADO RlvER AummmY P.O. BOX 220 AUsnN. TX 78767.()220 1512) 473-3200 1512) 473-3298 FAX 



760,000 acre-feet. The HDR report did not justify the large 
projected decline of about 200,000 acre-feet in water use by 
irrigation as early as year 2000. The HDR projection for year 2000 
irrigation water demands represents a decline of 25% from the 1990 
actual use. Such a drastic drop needs a great deal more 
justification than is given in this report. 

I understand that water demand projections are subject to 
differences of opinion. However, LCRA strongly objects to these 
water demand projections being the sole basis for the analysis of 
alternatives in the Trans-Texas study. An alternative set of 
projections should also be used, and this alternative set should 
include more realistic irrigation water demand projections. 

Thank you for the opportunity to provide 
draft reports. Please let me know 
information or have any questions. 

Manager, Water Resources 

review comments to these 
if you need additional 



Trans Texas Water Program 
West Central Study Area 

Advisory Committee for Public and Technical Input 
January 20, 1994 Meeting 

Comments submitted by Jerry L. Morrisey, Ph.D. 
January 26, 1994 

In response to the municipal water demand projections for 
cities and counties in the Edwards Aquifer Area, I believe they 
are overstated, especially with regard to the City of San 
Antonio. The daily per capita consumption for San Antonio 
extracted from the Tables presented by HDR Engineering is 201 
gallons per person in 2000 and declines to 181 gallons per 
person in 2040. In the relative dry years of 1984 and 1989 the 
per capita consumption for San Antonio was 195 and 177 gallons 
respectively. In the November 1993 Water Conservation and Reuse 
Plan for the San Antonio Water Systems the per capita goal for 
the year 2008 is 140 gallons. Such a goal or even tougher goals 
are certainly achieveable with a steeper block rate structure 
for water prices and ordinances to control watering in dry 
periods. The Endangered Species Act enforcement actions for dry 
years in the near future are likely to change water usage habits 
toward better conservation practices. 

Thus it would be more realistic to adjust water demand 
projections to lower levels. If this is not done, then the 
first water source which should be examined is water demand 
reduction. Appropriate water conservation for the whole region 
could cut the projected demand for the year 2040 by 25 to 30 
percent and correspondingly reduce the need for new supplies. 



FRIO 

CURo11 L. S1acy 
President 

Carl E. Ray 
Vi co-President 

K<DMill St•ph•ns 
Sccrcuryffreasurcr 

Rob<rt Hausser, Jr 
Director 

Rkhanl A. lloover 
Director 

\\'liiJam 0. Lamb 
Director 

Jim T. Ileoter 
General Manager 

Roter llenchap 
Field T cchnician 

Glorlallolello 
District Seaewy 

EVERGREEN UNDERGROUND WATER CONSERVATION DISTRICT 

210-769-3740 Fax: 210-769-2492 1-800-259-3740 
P.O. Box 1SS 1306 Brown 

January 26, 1994 

Steven Raabe, P.E. 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Dear Mr. Raabe: 

JOURDANTON, TEXAS 78026 

Please find enclosed a set of the Evergreen Underground Water Conservation 
District's rules and review in particular the rules governing drilling of weils, 
recharge, and transportation of ground water from the District. 

Our District which consists of Atascosa, Wilson and Frio counties, currently uses 
'approximately 170,000 acre feet of water per year from the Carrizo Sands 
Aquifer. With estimated recharge to the District being approximately 49,000 acre 
feet (lWDB Report #210), we do not feel your study to supply Carrizo Sands 
Aquifer water to the entities in the West Central Study Area, outside of our 
District or for artifical recharge to the Edwards Aquifer at a rate of 200,000 acre 
feet per year as stated in your Trans Texas Water Program reports submitted to 
us dated January 6, 1994 is a viable solution and would be detrimental to the 
residents of this District. Therefore, we cannot support this option and would 
oppose such action. 

Sincerely, 

Board of Directors 
Evergreen Underground Water 

Conservation District 

tdt'~d,?? !1~~?-
WIIliam 0. Lamb 
Director 

~z/!2~-
Carl E. Ray ~ 
VICe President 

t?daA4~~ 
Richard A Hoover 
Director 

(i~~,J.. 
Director 
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TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA 

ADVISORY COMMmEE FOR PUBUC AND TECHNICAL INPUT 
JANUARY 20, 1994 MEETlNO 
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Vice Pres'dent 
vergreen U.W.C.O·. ~ oard of Director~ 

P1.EASE ATTACH ADOmONAL SHEET'S F NECESSARY. 

IUASE RETURN TO: 

SlEVEN J. RAABE. p .E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 83CQZ7 
SAN ANTONIO. TEXAS 7'11283-«m 

C210) 227-1373 
FAX: CZ10) 227--4323 
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TRANS TEXAS WATER PROGRAM 
wesr camw.. sruov AREA 

AOVl 30RY COMMITll:E FOR PUBUC AND TECHNICAl.. INPIJT 
JANUARY 20, 1994 MEETING 

SUBMITTED BY: Jim I. Hester. Advisory Committee Member DATE 1-27-94 

COMMENTS: Phase I Evaluation Carrizo-Wilcox Study. This plan was conceived 

and executed without regard as to the water rights of the citizens and property 

owners in Atascosa and Wilson Counties. Furthermore, the Everareen Underground 

Water Conservation District should have been contacted prior to any project 

funding and engineering studies made for HOR Enaineerina, Inc. by LBG Guyton 

Associates. To ''assume a large withdrawal of water'' study from an area which 

is in part under the jurisdiction of a state agency established by the legislature 

is a most ludicrous and insulting act 

Prior to beginning work on the Phase II Evaluation for the West Central Study 

area, serious consideration should be aiven to contacting all acencies that have 

jurisdiction over any or all water in the planning area. 

~~it\, 

PlEASE ATTACH AOOmONAL SHEETS IF NECESSAAY. 

PlEASE REl\mN TO: 

STEVEN J. RAABE. P.E. 
SAN IJ«ONIO RM:R AUTHORITY 

P.O. BOX 830027 
SAN IJ«ONIO. TEXAS 782B3-0027 

mol 227·1373 
FAX: (210)227-4323 



United States Department of the Interior 
BUREAU OF RECLAMATION 

Great Plaine Region 
Austin Reclamation Office 

300 Eaet 8th Street. Room 801 
IN UPLY 
llEFEil TO: 

TX-700G 
PRJ-3.00 

Mr. Steven J. Raabe, P.E. 
San Antonio River Authority 
P.O.Box 830027 

Auatin. Tnu 78701-3225 

JAN 2 8 1994 

San Antonio, Texas 78283-0027 

Subject: Trans Texas Water Program, West Central Study Area 

Dear Mr. Raabe: 

Enclosed are our comments as requested by your letter dated January 6, 1994. 
Thank you for the opportunity to review and comment. Please contact me or Mr. 
Brooks Gallman of this office at (512) 482-5641 if you have any questions. 

Sincerely, 

Fred R. Ore 
Austin Reclamation Representative 

Enclosure 



TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA 

ADVISORY COMMITTEE FOR PUBLIC AND TECHNICAL INPUT 

Comments submitted by: Bureau of Reclamation. Austin. Texas Date: 1/27/94 

The technical memoranda provided for review and comment in general does a good job of 
pulling together existing information and presenting it in a concise manner. We had hoped to 
provide an in-depth review by our technical support specialists. however, we are unable to do 
so because of insufficient supporting data and the time allowed. The following general 
comments are provided for your consideration. 

POPULATION AND WATER DEMAND PROJECTIONS 

l. Page 2-1: To help set the stage it would be helpful to provide the reader a brief 
explanation of why the TWDB specified using only high case projections with conservation 
included. A range of projections would allow more flexibility for alternative plan 
formulation. 

2. Pages 2-90 and 2-91: Footnote 3 at bottom of tables is in regard to entire table? 

COST ESTIMATING PROCEDURES 

Our engineering and construction technical support personnel have been asked to review this 
document and we will provide those comments as soon as received. 

PHASE I EVALUATION CARRIZO-WILCOX AQUIFER 

Based upon the information presented it would appear that the Carrizo-Wilcox Aquifer should 
be pursued as a potential water supply source. We concur that considerable site-specific study 
is needed to verify preliminary findings to date, however, this aquifer as a single source or in 
conjunction with existing or new surface supplies could eventually prove to be an acceptable 
partial solution towards helping to solve the long-range water needs of the study area. 
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TRANS TEXAS WATER PROGRAM 
wesT CENTRAL STUDY MEA 

ADVISORY COMMITlEE FOR PUBUC AKJ TECHNICAL INPUT 
JANUARY 20, 1994 MEETlNG 

PlEASE ATTACH ADOmONAL stEElS F NECESSNIY. 

PLEASE RET\JRN TO: 

STfYEN J. RAABE. p .E. 
SAN ANTONIO RIVER AlllliORITY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS 7112113-0027 

(210) 227-1373 
FAX: (210)227..a23 
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February 16, 1994 

TO: 

FROM: 

Members of the Advisory Committee 
for Public and Technical Input 

Steven J. Raabe. P.E., Project Manager 
San Antonio River Authority 
Office: (21 0) 227-1373 
Fax: (210) 227-4323 

SUBJECT: Draft Memoranda For Review 
Alternatives Nos. L-10 through L-17, N-10, 
S-10 through S-12, G-10 through G-14, 
G-19 through G-31, C-10 through C-18 

In your role of providing public and technical input to the Policy Management 
Committee, we are providing the above listed draft memoranda for your review. If you 
have comments, please send them to us by March 11, 1994. 

Attached is an updated list of the Policy Management Committee member agencies and 
their respective representatives for your information. 

We would also like to remind you that the Statewide Policy Management Committee is 
tentatively scheduled to meet on March 29, 1994 in Austin. If you are interested in 
attending this meeting, please contact me prior to the meeting to confirm the meeting 
place and time. 

Thank you for your continued participation and cooperation. 

p:\nnc\wpdata\TilANSTEX\L ms 



Feb.ll,l;?94 

STEV-:11 J • R.:..A3E, P. E. 
Trans-Texas ·i-Tater Frogram 
San Antoni:> River Authority 
100 E. 2uenther St. 
P.O. ::'ox 830027 
San Antonio, Texas 78283-0027 

Dear Mr Raabe, 

The presentation by the HDR represen~ive, 
? Asst. to ~r. Grubb, was very lucid but talked to fast 
when referring to the charts. As a former Professor 
I can sar.·this ···ith some degree of experience. ?urthermcre, 
the decline in the audience should have heen a clue 
to "the speaker. Cf course:;-he turned his b.,ck ~n the 
public and talked :ml't "to the table f~r his discu""sion 
on his last chart. And Dr.Gruob stated he had no 
handouts for the citizens, as he didn't have enough 
copies. ~hat is when I left, as did s'Jme o"'::hers. 

[,ir. Fred N. Pfeiffer, r.1gr. of the S.A.R.A. 
gave you an excellent suggestion in his recommendatiorr 
regarding -having the speakers face the aucience. 

In the final outc:Jme of the ~rans-Texas 
'."ater Program and our •:·Test-Central Study Area :_;ou will 
he needing public support. Jo you believe that you 
will receiv~ the public's support? 

~here were a number of things which 
atten~ing citizens would have like t~ asked,but 
apparently •.vere not invited to put oefore ~·aur Folley 
Management Committee. 

I hope these c-:Jmments ·sill help ·1ou 
mana:-e the next meeting so that we can all work togeth<er 
for solving the •.vater issue in the ;'{est-Central Area. 

Sincerely, ~~ 
Tom Culbertson 
Hydrologist 
511 ·.;estwood, SA. TX. 78212 
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WEST CENTRAl STUDY AREA 
ADVISORY COMMITTEE FOR PUBUC ANO lECHNICALINPUT 

FEBRUARY 1994 STATUS REPORT 
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TRANS TEXAS WATER PROGRAM 

WEST CENTlW. snJOY AREA 
ADVISOAY COMMrm:E FOR PUBUC AND TI:CHNICAL INPUT 

Warren R. F FEBRUARY 1994 STATUS REPORT 

SUBMITTED BY: Warren R. Ford- Sunbeam Envi. svcs. DA'fi I 0 9/94 

COMMENTS: 3.26 Guadalupe Riyer piyersion to Camp Bullis 

3.26.1 Description of Proposed Alternative 

The Guadalupe River immediately downstream from the proposed 

location of Guadalupe :River Oam IW. 7 Lo wi Lldn Lwo or three 

miles of Canyon Lake could provide the diversion point for 

unappropriated floodwaters to be directed to the Camp Bullis 

property at suitable locations to be impounded and enter the 

recharge zone and provide some headwaters for the Leon, Salado 

and Upper OJ mos Creeks proyidi nq further recharqe. Considerinq 

the drainage area of the Upper Guadalupe River watershed and 

the drainage area of the Upper San Antonio River watershed on 

camp 13ullis there should be consldetable potenllal for water 

management activities that are proximate to urban uses for these 

activities. There are existing water management structures on 

the Upper Salado Creek with two structures on Camp Bullis. The 

potential irnpounament area above the recharge zone area located 
on Camp Bullis is quite large and may prove to he an ideal 

example of an inter-basin transfer of water to the most efficient 

and cost-effective storage medium possible all within a very 

short tUstance and with a myriad number or beneticial 
side-effects fpr the nearby urban users r i e increased 

streamflows in area creeks would benefit recreational purposes, 

mitigate stormwater contaminant recharge and augement the process 

flows of any waste-~AmM~~~~ future). 

P:\RMC\WPDATA\TRANSTEX\L ll'IS 

PlEASE RETURN TO: 

SlEVEN J. RAABE. P .E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 830127 
SAN ANTONIO, 1EXAS 78283-0027 

(210) 227-1373 
FAX: (210) 227-4323 



United States Department of the Interior 

Steven J. Raabe 

FISH AII/D WILDLIFE SERVICE 
611 E. Sixth Street 

Grant Bldg .. Suite 407 
Austin. Texas 78701 

MAR · U 1994 

Trans Texas Water Program 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Dear Mr. Raabe: 

I ,._......' , v - ' - '-

w-ttl-<ftf-~ 

This is in response to your February 16, 1994, draft memoranda for 
review of alternatives L-10 through L-17, N-10, s-10 through S-12, 
G-10 through G-14, G-19 through G-22, and c-10 through C-18 for the 
Trans Texas Water Program, West central study area. 

Comments 
While we realize that the Trans Texas Water Program is still in the 
early stages of development, we wish to emphasize the need to 
discuss and evaluate environmental issues as early in the planning 
process as possible. on page 16 of the April 13, 1993, Trans-Texas 
Water Program -southeast hrea Program Issues (TTWP-SAPI), a 
statement is made that environmental concerns will be addressed 
early in the planning process and given significant weight in 
project decisions. In your February 16, 1994, draft memoranda, 
only three of the projects addressed environmental considerations. 
The remainder said environmental information will be supplied in 
the final draft report. 

Alternative L-16 (Demineralization of Edwards "Bad Water") did have 
an "Environmental Issues" section. However, the environmental 
se~.:tion needs ·c~; :f-.. '.:.v!.de .u.ore d.._tail ra:;;;.rding poten~ial problei:ls 
associated with the construction of.demineralization facilities, 
the disposal of the extracted brine, and the potential effect water 
withdrawal may have on underground fresh water and the surface 
springs. A conclusion is reached not to proceed with this 
alternative based on costs and the available increase of water 
supply. Environmental concerns should be considered early in the 
planning process to help in determining the feasibility of project 
alternatives. 

Included with the February 16, 1994, draft memoranda was 
Appendix A, Trans Texas Environmental Criteria. The items 
contained in Appendix A were also contained in A~tachment 3 of the 
TTWP-SAPI. While the Environmental Criteria seem to emphasize 
water quality related issues, they do suggest fish and wildlife 
habitat based criteria. The purpose for the Environmental Criteria 
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listed should be clarified. Furthermore, their relationship to 
Sections 3.0-3.5 of the TTWP-SAPI that discuss environmental issues 
should be made clear. We believe that the subjects listed in 
section 3. 0 of the TTWP-SAPI, especially impacts on wetlands; 
migratory birds including neotropical migrants; and, federally
listed, proposed, and candidate species under the Endangered 
Species Act, should be considered in the Environmental Criteria or 
any other criteria used to determine the potential environmental 
effects and ecologic feasibility of proposed projects. 

Additionally, we are particularly concerned about any significant 
alteration in the timing and duration as well as the volume of 
existing stream flows; the definition of "surplus" flows and their 
appropriation; the adverse effects to aquatic resources that may 
result from inter-basin transfers whereby physical, chemical, and 
biological materials that are transferred may adversely alter the 
receiving streams; potential effects to aquifer recharge; and, 
cumulative or synergistic bio-physical effects produced by multiple 
proposed projects in watersheds. Because of the numerous 'potential 
projects and their interactions, there is likely to be some 
dramatic changes in particular watersheds. 

Instream Flow Assessment 
The Trans Texas Environmental Criteria specify that the Texas Parks 
and Wildlife Department modified Tennant's method for assessment of 
instream flow needs will be used. This method relies on a fixed 
percentage of the median monthly stream flows and attempts to 
provide minimum instream flows for aquatic life in general. We 
recommend that where practicable and appropriate, a habitat-based 
instream flow methodology be used, such as the U.S. Fish and 
Wildlife Service's Instream Flow Methodology. This methodology can 
provide specific information in regards to how and when alterations 
of instream flows may affect the aquatic species present in the 
watershed, and can provide recommended flows for specific aquatic 
life in a given river or stream throughout the year. While this 
methodology is more labor intensive, it is more likely to lead to 
scientifically based instream flow management to maintain the 
aquatic resources present an to reduce the likelihood of adverse 
impacts. 

Corrections 
p. 3.1-6, under (3), should read "arrangements remain unchange (d)." 

pp. 3.1-14 and 1-15. There are several instances where "surge 
values" needs to be replaced with "surge valves". 

We recommend that environmental criteria be applied and evaluated 
for all of the proposed Trans Texas Water Program alternatives 
individually and cumulatively in a draft document prior to the 
issuance of a "final" draft. 
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We appreciate the opportunity to comment at this time. If you have 
any questions regarding this response or if we can be of any 
further assistance, please contact Richard Szlemp at the above 
address or (512) 482-5436. 

Sincerely, 

Supervisor 

cc: CCFO (Attn: T. Cooper) 
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The costs of water saved through the use of "Best Management Practices" (education. 

water audits. and retrofit of plumbing and landscaping) in Southern California wa.s estimated 

at $202 per acre foot 10
• 

3.1.2 Irrigation Water Conservation 

Irrigation water, as described in Section 2.2. is freshwater that is pumped from 

aquifers :md/or diverted from streams and lakes of the study area and applied directly to 

produce crops. orchards, and hay and pasture in the study area. In the case of groundwater, 

the irrigation wells are usually iocated \\ithin the fields to be irrigated such that the 

irrigation water is taken directly from the welh .:1d applied to the land by: (1) flooding the 

fields. and by (2) sprinklers. In the case of surfac..: · ·ater from study area streams and lakes, 

water is diverted from the source and conveyed by canals and pipelines to the fields where 

it is then applied by: (1) flooding, and (2) sprinklers. In both the use of groundwater and 

surface water, the conservation objective is to reduce the quantity of water that is lost to 

deep percolation. evaporation and evapotranspiration between the originating points (wells 

in the case of groundwater and diversion points in the case of surface water) and the 

irrigated crops in the fields. Thus, the focus is upon investments in irrigation application 

equipment, instruments, and conveyance facility improvements (canal lining and pipelines) 

to reduce seepage losses. deep percolation. and evaporation of water between the 

originating points of the water and the destination locations \\ithin the irrigated fields. The 

principal methods of irrigation water conservation are: ( 1) Low pressure sprinklers; (2) Low 
- ,A J . . • -1:.' ~"-:.. ~ .. ~~ 

- ~-t.> .t-\.~ '-;:-~0) I 
tVltJ""'"~....,-1- '4-ff';~ {)~./,, ;.. ',....'.roo..,_, 

'
0".<\ssessment of Water Savings from Best Management Practices: ~fetropolilan Water District of Souther:u 

Califorma. Brown aod Caldv:cll Consultants. February. l!/91. 

Draft 3.1-12 January 31, 1994 
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of the rows and allowing it to flow across the fields until each furrow has been saturated, 

throughout its entire length. the use of sprinklers. LEPA. surge values, and~/ 
improves application efficiency within the irrigated fields and thereby reduces the total 

quantity of water needed to produce an irrigated crop. 

Given that the 1WDB irrigation water demand projections for the West Central study 

area (Edwards aquifer, Winter Garden, and Gulf Coast areas} have already incorporated 

significant decreases in irrigation usage through conservation, the potentials for additional 

conservation may be quite limited. For example, the TWDB irrigation demand projections 

for the Edwards Aquifer Authority area are 27 percent less in 2020 than in 1990; projections 

for the Winter Garden counties are 28 percent less by 2020; and projections for the Gulf 

Coast counties of the Colorado and Guadalupe Basins are 32 percent less in 2020 than was 

used in 1990. Given that the technological limits of irrigation conservation potential are in 

the range of reducing water use per acre by 20 percent to 40 percent, the effects of 

increased water conservation above that which is included in the "'WDB projections would 

be to achieve the results at an earlier date, i.e .. by 2005 instead of 2020. The following · 

discussion pertains to such an objective for the Edwards Aquifer Authority and Wmter 

Garden areas. No estimates are given for the Gulf Coast areas since the technology 

available to that area may not permit achievement of the goals of additional conservation 

beyond that of TWDB projections for that area. 

above 

Draft 

For the Edwards Aquifer Authority area, the estimated additional water savings 
f,..J'f:cf-r•* S 

the 1WD~re 11,240 ac-ft at the year 2005. For the Winter Garden area, the 

3.1-13 January 31, 1994 
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estimated potential additional conservation savings at year 2005 are 20,240 ac-ft/yr. Water 

conser.ration methods are described below. 

Low pressure· sprinklers spray water mto the atmosphere above the crops as the 

sprinkler systems are moved across the fields. LEPA systems involve a sprinkler line that 

has been modified for low pressures. Water is discharged directly into furrows at low 

pressure, thus reducing evaporation losses. When used in conjunction v.ith furrow dikes, 

which hold both precipitation and sprinkler applied water behind small mounds of earth 

within the furrows, LEPA and other sprinkler systems can accomplish the irrigation objective 

with less water than is required for the flood irrigation method. (Note: Furro\v dikes are 

constructed by towing the furrow diking implement behind planters or cultivators when these 

operations are performed. The furrow dikes hold water in place within the furrows, allowing 

it to infiltrate the soil profile as opposed to allowing the water to flow down the furrows and 

exiting the fields. Furrow dikes have been demonstrated to be useful management tools on 
I 

both irrigated and non·irri~ated cropland.) L/ /c ,. rn ~~;.~. .5vrq e V,qLV£5. DA~ ~ ~ 
s ... '0 e .:rr .. ~o.'f'io,.i I$ h.~ ""'''"'0 c .... I :.J Jl<>v'-0 Sf rc J'Nc7'1~' S~o~"jf!'>~:p:: 

S..,g~=- V 1)/vcJ.. Surge v~ are an alternative method of irrigation. in which water is released from 

..,,.,- 114/ve~ . . . . 
·-- · ··· ptpes located at the head of the furrows as m flood tmgauon methods. The difference 

between flood irrigation and surge values is that surge ~ allow the flow into the furrows 
~ ... 

for a period of t.ime (usually 30 minutes to an hour) and then switch the water stream into 

the adjoining furrow for a period of time. This allows the water to soa.lc into the furrow 

length which has just been wetted while the neighboring furrow is being watered. On the 

next cycle, the water stream is switched bact to the original furrmv where it is discharged 

into the previously wetted furrow section. On the second, third, and subsequent cycles, the 

water stream flows over the previously wetted sections much faster and \\ith less deep 

Draft 3.1-14 January 31, 1994 
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are sometimes used in alternate furrows. 

:;-: ...:~"'r Low pressu7 ~pnnklers and surge '.@lues improve irrigation application efficiency in 

Jlre'()rs; . )~ d ~ . d . . h o -
i:,(N..J 

1 
companson to --.aee3/l!rngauon oy re ucmg water requirements per acre tn t e I to b 

""~-'~' "f'f;,~•" hil LEPA . . . . h fu d'ki ' . e-PI ,,.__,v percent range, w e comomea wit rrow 1 • ng can reauce water requuements per 
..;.. "' , J.-J. • .,) \ ._ 

3~s ~ v! ', acre bv 30 to 40 percent. In the Edwards aquifer area, conversion from furrow irri~Zation 
J- E t>-4• '--" • -

J.~ to LEPA systems with furrow diking would save 0.8 ac-ft per acre convened11
• Use of 

~ LEPA and furrow dikes would allow irrigation farmers to produce equivalent vields per acre 
;;h"ju/ltf'r' • • 

~at lower energy and labor costs of irrigation; i.e., it has been demonstrated that LEPA 

systems improve production and profitability of irrigation farming. The barriers to 

installation are high capital costs, with no assurance that the water saved in the Edwards 

aquifer from the investment would be available to the irrigation farmer who incurred the 

costs. However, under the Edwards Aquifer Authority's regulatory powers, the water 

conservation investor would be assured ownership of the conservation savings. 

To accomplish the goals of achieving the additional conservation potential within the 

Edwards aquifer area by year 2005 instead of the TWDB projected year 2020, it would be 

necessary to apply conservation methods to an additional14,050 acres of the area's 120,000 

11"lrrigation Water Use Conservation Potential and the Economic Implications of Adopting More Efficient 
irrigation Technology, the Case in Uvalde CoU11ty," Water for South Texas, Pena, Jose G., :md Robert Jenson. 
Texas A¢cultural Experiment Station. Texas A & M University, College Station, Texas, CPR · 5043-5046, 
October, 1992. 

Draft 3.1-15 January 31, 1994 
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irrigated areas. The capital cost per acre to install LEPA irrigation systems and furrow 

diking is approximately $325, for a total inv~nment of $4.75 million to equip 14,050 acres. 

Such an investment is expected to have a life expectancy of 25 years and would save 11,240 

ac-ft of water per year at a cost of $38 per ac-ft saved, (for bond financing at eight percent 

for 25 years). The water saved would represent a reduction in withdrawals from the 

Edwards aquifer. 

For the Winter Garden area, the potential additional conservation is 20,040 ac-ft, 

which would require that an additional 25,050 acres be equipped with conservation systems 

by 2005. At a cost of $325 per acre, a water savings of 0.8 ac-ft per acre, eight percent 

interest and a 25-year recovery of the investment, the cost of water saved would also be S38 

per ac-ft. The water saved would contribute to reducing the rate of decline of the Carrizo 

aquifer from which the Winter Garden area obtains its water supply, since the water would 

be left in the aquifer for withdrawal at a later date although transmissivity of the Carrizo 

aquifer is much less than that of the Edwards, there is still the concern that water saved and 

left in the aquifer via irrigation conservation investments could be lost to neighboring areas. 

[Note: In next draft, a summary section will be included.) 

Draft 3.1-16 January 31, 1994 



3.2 Exchange Reclaimed Water for Edwards Irrigation Water (L-11) 

3.2.1 Des::ription of Alternative 

Edwards aquifer water usage can be reduced by replacing water pumped for farm 

irrigation with reclaimed water obtained from municipal wastewater treatment plants. In 

Bexar and Medina counties, approximately 45,000 acres are irrigated with groundwater. of 

which approximately 39,000 acres is supplied by the Edwards aquifer. Reclaimed water, 
,)o 1 
,::~ ~ with no additional treatment. is suitable for irrigation of livestock feed, fiber :J.RS ferage 

-fJ,,..Jer-f_s croos. including cotton. bav. pasture, corn. and oecans. Without some additional treatment, 
D~>~ e""""" · - · · · . 
-'a~'.s,f ~.J.c .. f":l-j. the application of reclaimed water is unsuitable for use on vegetables and fruits for human 

fe:;'!!,}':,.~ consumption. Of the total acreage irrigated with Edwards water, approximately 80 percent 
A~ G. 

~"'~ is planted in crops suitable for reclaimed water irrigation, or 31,000 acres. Using an average 
Sol• Afl '1:' 

:r:;"t;::::;;. annual irrigatioll' application rate of 2 ac-ftjac, the total irrigation demand on the aquifer 

;:',"':Jf31_r;;"r{.,. two counties is 78,000 ac-ftjyr, of which 62,000 :u;-ft/yr is for crops suitable for 

~~j· ... " 1''rf". . 'th 1 . d , le tmgauon WI rec aune water. 
~~J• ,~,_;,,-s 

.;:rt;:r~.;.. 1/,.s The availability of reclaimed water to be transferred to irrigated farms and displace 

,#t:rt:!. 
f 

~ $ 
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aquifer pumpage has been studied for reclaimed water sources exceeding 5,000 ac-ft/yr. 

Three sources of reclaimed water in Bexar and Medina counties have been identified that 

produce more than 5,000 ac-ft/yr: Dos Rios Wastewater Treatment Plant (WWI'P), Salado 

Creek wwrP, and Leon Creek wwrP. Plant capacities and 1988 total discharge is listed 

in Table 3 .2-1. Other sources of reclaimed water in the study area are estimated to exceed 

5,000 ac-ft/yr by the year 2050, but currently produce less and those sources did not receive 

detailed reuse study. Those sources are: Sal trilla, Martinez 1. and Martinez 2 owned by the 

Draft 3.2.;1 January 31, 1994 



Mr. steven J. Raabe, P.E. 
Project Manager 
San Antonio River Authority 
100 East Guenther Street 
San Antonio, Texas 78283-0027 

Dear Mr. Raabe: 

UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmaapheric Admini•tllltlan 
NATIONAL MARINE FISHERIES SERVICE 

Habitat Conservation Division 
4700 Avenue U 
Galveston, Texas 77551-5997 

March 11, 1994 

As you requested in your letter of February 16, 1994, we have 
reviewed the Trans-Texas Water Program (Section 3 (Partial) -
Selected Hydrology Studies and Analyses of Alternatives) West 
Central Study Area Phase I Report (January 31, 1994 Submitted). 
We offer the following comments: 

Report Section 3.8 Natural Recharge Enhancement Projects (L-17). 

We are concerned about the statement that "Application of the 
Trans-Texas environmental criteria for pass-throughs for instream 
flows and estuarine flows was not included in the Phase I study 
scope of work for the Type I recharge projects." (Top of page 
3.8-6). It indicates that the Phase I study lacks analysis of 
potential environmental impacts to living marine resources from 
reduced Nueces River Basin freshwater inflows into the Nueces 
Estuary. We, therefore, request that these studies be presented 
in the Phase II report. 

Report Section 3.12 San Antonio River Unappropriated Streamflow 
(S-10, -11, -12) 

This section does not discuss potential environmental impacts to 
the Guadalupe Estuary from the significant reductions of 
freshwater inflows from the three water diversion scenarios 
presented. Since the study states the Trans-Texas Environmental 
Criteria were used in all scenarios, we request this data be 
presented in the Phase II report. 

Report Section 3.17 Guadalupe River Unappropriated Streamflow 
(G-10, -11, -12, -13, -14) 

Please see the comments at Report Section 3.12 above. 



APPENDIX A: TRANS-TEXAS ENVIRONMENTAL CRITERIA 

Water Quality 

3. Salt Water Intrusion 

c. Effect on freshwater marshestwetlands -- No recommended 
method. 

We request a discussion of the method(s) to be utilized to 
determine Water Quality 3.C. above in the Phase II report. Given 
the preliminary data, which show significant reductions of 
freshwater inflows into coastal estuaries by almost all of the 
diversion or impoundment freshwater scenarios in the Phase I 
report, this environmental assessment is critical to predicting 
impacts of the various scenarios to the survival of living marine 
resources. 

Freshwater Inflows to Bays and Estuaries 

The last sentence states that: "Water stored in existing 
reservoirs will not be allocated to bay and estuary uses and 
released downstream to make up for normal flows below the 
specified limits." We request an explanation of this statement 
and the presentation of the data/analysis it is based upon in the 
Phase II report. 

We appreciate the opportunity to provide these comments, and if 
there are any questions, please contact Mr. William Jackson at 
(409) 766-3699. 

cc: 
F/SE02 - A. Mager 
F/SE022 - w. Jackson 

Sincerely, 

\~~\....-~ 
Donald Moore, Chief 
Galveston Field Branch 
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TRANS TEXAS WATER PROGRAM 

WIST C!N'11W. STUDY MEA 
MMSOAV COMMn'11!! I'OR PUBUC N«l TECHNICAL INPUT 

IIDAUARY 1116 STATUS REPORT 

SUBMf'TTCO BY: -~Ro~b~ew.r.J.t......~o.L .... -!Hur,:i~g,!,!,hl:.t _____________ DATE 3,11 .. 94 

COMMENB:~S~·-1~.~1--------------------------------------------
Please he sure that I have the opportunitv to review the T>cmand Reduction 

for Ipdusn~· Section for input to this report and to be sure of consistency for 

the data used in the State of Tex01s Consensus Water Plan dso now being drafted. 

Sec:. 3.2 and 3. 5 

Bettse of reclaimed wntar definitely needs to be a part of the Trans Texas 

Hate~ p..-0gram. !low ever, current stream flows and water availabilitv would be 

impacted with anv diversion. These four section do not adequatly address this 

issug. lt is noted that insneam flows are taken into account in determining 

avpiJnble reclaimed water·for diversion but the explanation of this determination 

is jnsufficient to assure downstre.~ permit holder that their needs will be met. 

Also noted is that reclaimed water availability drops of.during summer 

month which is the oeriod of hi~h irrigation water demand. Has the storage 

capacitv to accumulate and store water been adequatly addressed in this analysis? 

Sec, 3. 12 and 3 . 1 7 

Some additional ~omment should he made that describes the method used in 

determinin8 the unappropriated stream flow. This would demonstrate to existing 

P:\RMC\WPOATA\TRANSTEX\LTRS 

PU!ASii RI!TURN TO: 

ST!V!N J. RAA8l!. P.E. 
SAN ANTONIO fiNER AUIHORRY 
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'.2101 2!7·1373 
FAX: (210) 227-4.'123 
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__ R_o_n_~_.r_t __ L_._I_>r_i_·~~h_t ____________________________ IDATE 1-11-94 
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pewit hold~rs thnt their p~rm1ts ~Je.rt! ~ronerly considered in the deter!lli.nation. 

Also the use of ;tnnuali:o:ed stream flow •latli shiclrls the f.:lct that the neriods 

gf greatest demand nsuallv oc~curs c:.olnci.dcntally ~lith the lowest strcar.~ flow, 

Tg be able co fullv utilize t:he yeArly !\17P.ro:u~e. !ltorall,e mu::;t be A part of the plltn. 

Sec ).24.4 a.nd 3.25.4 

I out!Stion thr! Qualit'' of rechar~e of the Ed•'ard!l Aqu!fe.r in the l~:tRtern 

reAches o~ thi~ Aouif~r. ~ore det~lls in you wish. 

r:omment~ on At~-oendix II. 

T baye no bac\cgrounn inform:ttion concerning th.e sett:ing of the lnstrea!!l ~·lows 

at the sta.nd:Jrd :;pccified in this appendix. If there is a rearlvly ava.il:Jble 

renort on why t.:he TPWD oickecl thi~ stcmdard,inform mil, In !lome CII.!;CS without 

further diver~;ion, the srated req11irement could be overwhel!lling. 
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March 14, 1994 

League 
of Women 
Voters TO: Steven J. Raabe, Project Manager 
of Texas Trans Texas Water Program, West Central study Area 

FROM: catherine Perrine, Advisory Committee 

In response to the draft report on alternatives for meeting 
future water needs mailed to the Advisory Committee on 
February 16, my comments are: 

{l) Fixed annual pumping rates will not result in optimum 
use of water from the Edwards Aquifer. Section 3.17 of the 
draft report considers the availability of Guadalupe River 
streamflows under scenarios that assume fixed annual pumping 
rates from the aquifer of 400,000 acre-feet per year and 
200,000 acre-feet per year. 

Recharge to the Edwards Aquifer is dramatically variable, 
fluctuating from 43,700 acre-feet in 1956 to more than 
2,000,000 acre-feet in 1987. The amount of water that can be 
pumped from the aquifer without reducing springflows below 
desirable levels also varies from year to year and from month 
to month. 

Because the Edwards will continue to be the least expensive 
source of water for those who now rely upon it, the amount of 
water available from this source should be calculated on a 
monthly basis, using the most accurate models available. 
Alternative sources of supply can then be evaluated in 
accordance with their usefulness in supplementing supplies 
from the Edwards when needed. 

(2) Alternatives for recharge of the Edwards Aquifer, 
discussed in Sections 3.4 and 3.8, should be analyzed by use 
of aquifer models to show their effect on monthly spring
flows and monthly water availability. 

(3) Aquifer storage and recovery projects for the Edwards 
should be studied as an additional alternative. 

(4) Section 3.5 indicates that withdrawals of reclaimed 
water from the san Antonio River for transfer to the Choke 
Canyon/Lake Corpus Christi System are not viable because of 
exi~ting water rights. Would it be feasible to pump the 
reclaimed water from Braunig and Calveras lakes to the 
Atascosa River as an alternative means of transfer to Lake 

1212 Guadalupe Corpus Christi? 
Suite 107 
Austin, TX 78701-1800 
512-472-1100 
FAX 512-472-4114 
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(5) Section 3.11 indicates that water rights in the Nueces 
River Basin are not available for use in the West Central 
study area. Would it be feasible to purchase a portion of 
the unutilized rights of the Nueces County Water Control and 
Improvement District No. 3 for use in the Choke Canyon/Lake 
Corpus Christi service area? This would appear to be a more 
logical means of compensating for losses caused by Edwards 
recharge dams in the Nueces basin than the purchase of San 
Antonio River water rights, as suggested in section 3.5.2. 

In regard to the draft reports mailed to the committee in 
January and discussed at the January 20 meeting, I hope that 
studies on the Carrizo-Wilcox Aquifer are continuing and that 
additional information will be provided for the May Phase I 
report. As was pointed out at the meeting, the proposed 
wells are likely to have high conveyance costs. A more 
compact configuration--perhaps in Wilson and Gonzales 
Counties only--should be considered. Also, pumpage rates 
from the aquifer should be considered in conjunction with 
pumpage from the Edwards. Larger withdrawals could be made 
in dry years, and smaller withdrawals in wet years when more 
Edwards water is available. More detailed information should 
also be developed on the various kinds of recharge projects 
mentioned. 

Section 2 of the draft report projects future demands on the 
basis of drought year conditions. A more accurate forecast 
of future water use could be provided by assuming a scenario 
of varying demands based on a repetition of past weather 
conditions. 



OFFICERS 

Jo .\\\ S. DE HOYOS 
(~\IR 

loRRI W \1 \RrJ\ 

H\RRY BISHOP 
~tCRET\R\ 

KE\\ETH G. l~ELS 
ilE ISl RU 

DIRECTORS 

BEXAR COL":\TY 
HISS R. F. HELL.I\D 
COl\ TY \RH (H\JR 

GESE L. .-\:'o!ES. Ill 
lo A\S S. DE HOYOS 
GLE\IER KRELLWITZ 
C1ROL G. P1mRSO:> 
ER\EST QUROGA 

(O~IAL COC~TY 

l\C~ R. OHLRICH 
C<il \TI" .\REI (H\IR 

S. CRAIG HOLL\IIG 
KE~SETH G. IULS 

HAYS Cot.:NTY 
.\. KAYLE:\E RAY 
(Ol\1Y ~REA CH.IIR 

H~RRY BISHOP 
JERRI W. MARTIS 

RICK 1LLGSER 
;CTJ\G GE\U.IL ~1.1\~GER 

2.5-2.3-6.5-1 
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\\'\TER Dt~TRICI" 

Mr. Steve Raabe, P.E. 
San Antonio River Authority 
P. o. Box 830027 
San Antonio TX 78283-0027 

Re: Trans-Texas Water Program 

Mr. Raabe: 

7:.A-;,..~ ~""(: 
~· if-n -'-1<1-t 

Enclosed you will find a memorandum prepared by Greg Rothe 
providing comment for the District on the February draft 
submittal by HDR Engineering, Inc. 

Please accept these as the District's comments for your 
purposes in guiding HDR's work. We understand that these 
alternatives were discussed at the March 10 technical group 
meeting and that Mr. Rothe offered these comments there. 

If you or HDR need further clarification or explanation, 
please call us. 

Cordially, 

AJ J<. ; I hi.v" 
Rick Illgner 
General Manager 

RI:ST-S 
'IT.0404.01 

cc: Greg Rothe 

1615 N. ST. MARYS -.P.O. Box 15830 
SAN ANTONIO TEXAS 78212·9030 

210-222-2204 
t' \ V "'""., OQ~O @ I OO'lc R<'C\Cied Paoer 



G.E. ROTHE COMPANY, INC. 
P.O. Box 668 Hondo, Texas 78861 (210) 426-5696 FAX (210) 426-2213 

March 8, 1994 

To: Rick Illgner U 
From: Greg Rothe ~-

MEMORANDUM 

Subject: Trans-Texas Water Program 

We have completed our review of the January 31, 1994, draft of the 
West Central study Area alternatives. The remainder of the 
analyses have a May, 1994, deadline for submittal. The following 
are my questions, comments, concerns, and recommendations on the 
alternatives. 

3.1 Demand Reduction (L-10) 

The draft of this section promises a summary in the next draft. We 
will provide our final comments after a review of the summary. For 
purposes of this memorandum, the following are a list of questions 
for reference when we make a final review of this section. 

1. Is the 17.8 gpcd estimated water savings in Table 3.1-1 the 
same savings as the 17. 9 gpcd already programmed in the water 
demand projections by the TWDB, but only occurring at an earlier 
date? 

2. In Table 3.1-1, why did we not take credit for water savings 
for conservation pricing and leak detection and conservation exams? 

3. It appears that the estimated water savings for irrigation 
water conservation are an acceleration of the water conservation 
projected by TWDB to occur anyway. This may be the same question 
as 1. above. If so, the final presentation of the results should 
make it clear that these are not projection period savings at the 
estimated cost but rather accelerated savings but with a short term 
benefit. 

Again, additional comments will follow with a review of the final 
draft of this section. 

3.2 EXchange Reclaim Water For Edwards Irrigation Water (L-10) 

This alternative proposes to exchange reclaimed water from the Oos 
Rios WWTP to farms in eastern Medina County and western Bexar 
County. Questions that we have are: 
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1. What is the basis for the instream flow requirement shown in 
Table 3.2-3? How does it relate to the Trans-Texas Environmental 
Criteria for instream flow requirements? 

2. How much water does the Tunnel Reuse project (which is 
subtracted before computing availability for this alternative) 
require? 

My concerns relative to this alternative are: 

1. This is a general concern, that the alternatives are being 
examined with boundary conditions that presume some uses of water 
take precedence over the alternative being examined. In this 
instance, the instream flow requirements and the tunnel reuse 
project are examples. Those uses might not necessarily come ahead 
of the subject use or they could be satisfied from other sources, 
which in conjunction with water delivery to this alternative would 
result in a net reduction in water cost overall. This may be 
posing a problem that we cannot cope within the context of this 
study. However, the presentation of the results should carefully 
explain the boundary conditions or priorities of use that are 
precedent in the examination of each alternative. 

2. This alternative is examined with a monthly demand distribution 
as shown in Table 3. 2-6 taken from records of the Medina Lake 
diversions for irrigation. We believe that this monthly demand 
distribution is too flat for purposes of projecting the amount of 
water required on a monthly basis to offset an equal amount of 
pumpage from the Aquifer. We believe the monthly demand 
distribution (approximately 80% of the demand is corn and cotton) 
in the Edwards Aquifer area is concentrated in the late spring and 
early summer months. The effect of this problem is to 
underestimate the amount of acres that could be converted from the 
Edwards Aquifer to the reclaimed water source or to underestimate 
the cost of the facilities to convert the desired number of acres 
of irrigation demand from the Aquifer to the reclaimed water 
source. Whichever, the effect is an understatement of the cost per 
acre foot for this alternative. 

3.3 EXchange Reclaim Water For BKA Medina Lake Water (L-12) 

This proposal would substitute reclaimed wastewater from the Cos 
Rios WWTP for water from Medina Lake. My concerns about this 
alternative are: 

1. This alternative proposes to furnish 66,000 acre feet per year 
to the BMA irrigation system on a firm annual basis. We do not 
believe that an equal amount o.f water will be available from Medina 
Lake in place of the firm supply delivered. Should the cost per 
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acre foot of water under this alternative be computed as presented 
in the draft on the basis of the 66,000 acre feet of reclaimed 
water delivered or should the cost to deliver that water be divided 
by the net amount returned to the region from the Medina Lake 
supply? This comment relative to the computation of the unit cost 
of water may apply to other alternatives proposing substitutions of 
one source of supply for another. 

3.4 Reclaimed Water Use (L-13) 

This alternative proposes to take treated wastewater from the Des 
Rios WWTP and treat it to potable quality and inject it into the 
Edwards Aquifer. This alternative offers that "The Aquifer then 
becomes a long term storage facility and holds the water until 
needed." This supposition might be disputed and has a bearing on 
the utility of this alternative in relation to its cost. 

3.5 Transfer of Reclaimed water To corpus Christi Through Choke 
Canyon Reservoir (L-14) 

This alternative proposes to transfer reclaimed waste water to the 
City of Corpus Christi in exchange for reduction in yield in the 
Lake Corpus Christi/Choke Canyon Reservoir system caused by 
construction of recharge projects in the Nueces River Basin. My 
comments about this alternative are: 

1. The term "reclaimed water" suggests that this water remains in 
the possession of the reclaimer and is not subject to the Trans
Texas Environmental Criteria. However, in this alternative, 
reclaimed waste water is returned to the stream, essentially 
becoming river water, and is subjected to the Trans-Texas 
Environmental Criteria for purposes of determination of its 
availability at the diversion point. The title of the alternative 
or the method of examination needs to change in this alternative. 
My recommendation is that examination method should change to not 
subject the reclaimed water to the Environmental Criteria. This 
assumes that TNRCC would allow, as they have in other situations, 
for the San Antonio River to be used as delivery conduit to the 
point of diversion. 

2. Notwithstanding the resolution of the problem cited in the 
comment above, the suggestion in this alternative that some 
existing run-of-river right be purchased (such right not subject to 
Trans Texas Environmental Criteria) is a good one. 
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3.7 Demineralization or Edwards "Bad Water" (L-16) 

The examination of this alternative concludes that 11Pumping water 
from the saline zone would almost be the same as pumping from the 
freshwater zone. 11 However, the analysis includes a complete 
description of the methods and cost for demineralization. The 
recommendation in the draft is that this alternative not be 
considered further. Do your geologists concur in this finding and 
recommendation? I will ask them and provide subsequent comment. 

3.8 Natural Recharge Enhancement Project (L-17) 

The draft presents the findings of previous studies by the District 
on recharge enhancement projects in the Nueces River Basin and 
Guadalupe - San Antonio River Basin. The information presented in 
the draft is for the Type 1 recharge projects. The District is not 
pursuing these projects favoring the Type 2 projects which will be 
reported in Alternative L-18, but are not found in the February 
submittal. The cost estimates from the District's studies of these 
recharge projects are more detailed that the standard evaluation in 
this Phase I of Trans-Texas so the consultant will report those 
results without new work. 

3.11 Existing Water Rights in NUeces River Basin (N-10) 

This alternative concludes that there are "no significant utilized 
or underutilized water rights in the Nueces River potentially 
available to the West Central Study area. 11 We can't dispute this. 

3.12 San Antonio River Unappropriated Stream Plow (S-10, 11, 12) 
3.17 Guadalupe River Unappropriated Stream Plow (G-10, 11, 12, 13, 

U) 

These alternatives examine unappropriated stream flows available· 
for diversion for any purpose at selected points under varying 
conditions of stream flows and water rights and subject to the 
Trans-Texas Environmental Criteria. This is a qualitative analysis 
of water available. According to the scope of work no destination 
or purpose of use is proposed. The results are a function of the 
operation of the surface water models developed for the District. 
The presentation of the results of average drought and minimum year 
conditions is acceptable. The results of these examinations will 
be used for cost estimating selected alternatives for bringing 
unappropriated water to the recharge zone of the Edwards Aquifer 
for injection or recharge at existing structures. The meeting of 
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the technical group on March 10 is for purposes of selecting the 
alternatives to be cost estimated. 

3.24 Guadalupe River Dam No. 7 (G-19) 
3.26 Lockheart Reservoir (G-21) 
3.27 Dilworth Reservoir (G-22) 

These three reservoir projects were given a cursory examination. 
Information from previous studies is reported here. Cost estimates 
are updated and it is noted for each that previous yield estimates 
do not take into account the new Trans-Texas Environmental 
Criteria. The narrative indicates that the yield would be reduced 
when the Trans-Texas Environmental Criteria is applied. 
We concur. 

3.28 Colorado River Lake Austin (C-10, 11, 12, 13) 

The draft of this section is only partially complete. We would 
like to withhold comment pending a complete draft and some 
additional study of the Colorado River water rights. 

3.29 Colorado River at Colombus (C-14, 15, 16, 17) 

The draft of this section is only partially complete. 
comment on it later. 

3.30 Shaws Band Reservoir (C-18) 

We will 

This is a major reservoir project on the Colorado River near La 
Grange with 132,000 acre feet of storage. The project is estimated 
to have 100,000 acre feet of firm yield after application of the 
Trans-Texas Environmental Criteria. This alternative proposes to 
divert the firm yield from the reservoir to a water treatment plant 
at San Antonio. My concern here is that the firm yield is 
overstated, especially after the application of the Environmental 
Criteria. Typically, in this area firm yield to total storage 
ratios are 1:5 to 1:10. My guess is that the firm yield quoted is 
a system (all Colorado River reservoirs) improvement in firm yield 
to be gained by construction of the reservoir. I will ask the 
consultant to confirm the yield. 
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San Antonio River Authority 
P. o. Box 830027 
San Antonio, Texas 78283-0027 

Dear Steve: 

Wesley E. Piuman. Viet Clzairmot1 
Noe Fernandez. Jltmbu 

Elaine :\I. Barron. M.D .. Jltmbu 

Re: General and Specific Comments, TT-WC Study Area-Draft Memoranda 
of Alternative Nos. L-10 through L-17, N-10, S-10 through S-12, 
G-10 through G-14, G-19 through G-31 and c-10 through C-18 

Attached for your review are comments on the above-referenced 
memoranda. If you have any questions or comments, please call 
Dennis crowley at (512) 463-7976. 
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ATTACHMENT 1 
GENERAL AND SPECIFIC COMMENTS 

TT-WC STUDY AREA - DRAFT MEMORANDA OF 
ALTERNATIVE NOS. L-10 through L-17, N-10, S-10 through S-12, 

G-10 through G-14, G-19 through G-31, and c-10 through C-18 

GENERAL COMMENTS 

conservation: 

1. The San Antonio area has already seen significant efforts by 
a number of local entities, including the City of San Antonio, 
the Edwards Underground water District, Bexar Met, etc. to 
develop local water conservation plans. It is recommended 
that these considerations be discussed in this plan. 

The draft section makes no mention of current and planned 
water conservation programs in the Edwards region. It is 
recommended there be a summary of EUWD's and SAWS' current and 
planned programs and some evaluation of their impact and 
adequacy. 

2. It is recommended that the plan include a discussion of supply 
side conservation techniques such as water audits and pressure 
maintenance along with addressing alternate water sources such 
as water reuse. 

The discussion of leak detection and repair is focused solely 
on the residential sector. Fixing internal plumbing leaks can 
save water and is often incorporated into other types of 
programs (e.g., direct installation retrofit programs, home 
water audits, etc.). However, there is no discussion about 
leak detection and repair programs for water utility 
distribution systems. Often these losses can be substantial, 
as are the economic returns to the utility for controlling 
unaccounted for water losses. 

3. In a large metropolitan area such as San Antonio, commercial 
and institutional conservation programs are important and 
should be addressed. 

4. Texas Water Development Board staff has developed a new per 
capita water-saving estimate for new plumbing fixture 
standards. These are to be used in the Board's 1994 municipal 
water demand projections. The new number is 21.7 gpcd. 

5. Discussion of "conservation pricing" is focused solely on 
theoretical price and income elasticity effects, which are 
important. The discussion does not address the likelihood 
that there are very significant price responses once the price 
of the overall cost of water to the consumer crosses a certain 
threshold. If the overall pricejcost of water is low, even 
relatively large percentage increases in price may have little 



effect. However, if the price;cost is high, the response to 
price increases should be greater. For example, a rate 
structure that prices "seasonal" use (e.g., landscape 
irrigation) at the full marginal cost of new surface water 
supplies, plus treatment and distribution, would likely impose 
very substantial cost increases on users with large seasonal 
demands. It is recommended that the discussion address issues 
of cost allocation and the effect of different cost allocation 
policies on water pricing structure. 

It is also recommended that conservation pricing coupled with 
aggressive and sustained public information campaigns be 
discussed. On-going public information is important to 
reinforce the connection between consumer behavior in real 
time and a water bill that arrives a month or more later. 
Also consumer education is important in shaping consumer 
preferences and providing the consumer with important useful 
information about conservation practices and technologies. 
Economists often look at these kinds of issues in a 
theoretical manner, ignoring the fact that there are many 
"market imperfections". Practitioners of water conservation 
know that the pricejdemand relationship in municipal water 
supply is very imperfect and requires active intervention by 
the utility (i.e., social engineering if you will) if pricing 
strategies are used to modify demand. 

6. For additional information on agriculture water conservation 
programs in the Edwards region see Attachment 2. 

Environmental: 

1. It is recommended that the additional cost of treatment that 
is required to treat reclaimed water for application on crops 
destined for human consumption be shown if this use is 
contemplated. 

2. The cost of "Environmental Studies and Mitigation" appears to 
be lumped into the same category with "Land Acquisition," even 
thought the land acquisition referred to is for the project's 
basic land needs and has nothing to do with compensatory land 
acquisition associated with mitigation of environmental 
impacts. These costs should be separated and better defined. 

3. The costs allocated for environmental studies and mitigation 
appear to be low. For statewide water planning purposes, the 
Board has estimated mitigation costs to be. 16% of the total 
cost of reservoir projects. 

SPECIFIC COMMENTS: 

1. Include Texas Parks and Wildlife Department and Texas Natural 
Resource Conservation Commission on the cover page and title 
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page under "Prepared for". 

2. Conservation pr1c1ng should have an associated annual 
cost/person in Table 3.1-1 on page 3.1-10. 

3. On Table 3.1-2, Page 3.1-11 the superscript 
Adm./Labor/Info. should be "d" and not "c". 

on 

4. Page 3.1-3, The plumbing bill, as passed, does not include 
labeling requirements for dishwashers and clothes washers. 
The reference to the plumbing bill should be Chapter 337. 

5. Page 3.2-1, Paragraph 1, The basis for using 2 ac-ft. for 
application rate should be shown. The corn produced is for 
human consumption and thus could not use reclaimed water. 
Using TWDB Report 294 the acreage would be near 50% and not 
80%. 

6. Page 3. 2-3, Please define what the Central East Infrastructure 
project ( i.e. , "TUnnel Project") is. 

7. Page 3.2-10, 3rd sentence - "Because the us of this existing 
storage •..• " The word of should be inserted. 

8. Page 3. 3-4, Paragraph 2, 
considered. 

Dam safety concerns should be 

9. Page 3.3-6 and page 3.3-9, If the unit costs of per acre foot 
for these options assumes no cost in obtaining the wastewater 
flows from SAWS, please state. 

10. Page 3.3-6, The unit cost assumes full benefit. While 
reducing demands on the Edwards, the diversion would not 
provide a one- to one increase in municipal supplies. For 
consistency it may be necessary to convert to cost per unit of 
municipal supply gained. 

11. Page 3. 3-9, Same as 3. 3-6. Also BMA attempting to convert 
permit to multi-use permit that could change the use of this 
option. 

12. Page 3.4-1, Discuss the status and conditions of any permits 
held by the city for the use of treated effluent. 

13. Page 3.4-7, Use of reclaimed water to recharge the Edwards 
would have lots of implementation issues. These need to be 
addressed. 

14. Page 3.5-1, Section 3.5.1 - Please define Type 1 and Type 2 
recharge structures. 

15. Page 3. 5-5, Costs are not broken down to unit cost for 
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comparison to other options. 

16. Page 3.7-8, Cost seems low. TDS range should be in 10,000 
mgj 1 range not 2 500 mgj 1 1 ike BRA project. Also, costs· do not 
include power cost which could make cost much higher. 

17. Page 3. 8-7, Unit cost is based on additional recharge not 
additional supply. There is not one for one recovery of 
recharged water 

18. Page 3.11-4, 
rights .••.. " 

Paragraph 2, 11 ••• (District No. · 1) _,_ Water 
A period is needed after the first sentence. 

19. Page 3.12-1, Recent evaluations of pumping levels needed to 
maintain springflow above taking would require pumping level 
of less than 200,000 acre-feet per year during a drought. 
These needs to be considered in the analysis in this section. 
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EVERGREEN UNDERGROUND WATER CONSERVATION DISTRICT 

210-769-3740 Fu:: 210-769-2492 
P.O. Box lSS 1306 Brown 

JOURDANTON, TEXAS 78026 

May 27, 1994 

Mr. Steven J. Raabe, P.E. Project Manager 
Trans Texas Water Program 
West Central Study Area 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Dear Steven: 

1-800-259-3740 

On behalf of the Board of Directors of the Evergreen Underground Water Conservation 
District, a sincere "Thank You" for corning to our meeting on May 24th. We all certainly 
appreciate your inviting Dr. Tommy Knowles, TWDB, Bill West, GBRA, and Tom Fox of SAWS 
to this meeting to make presentations and answer questions about the Trans Texas Water Plan. 
The results were positive. We all now have a much more clear concept of the "whys and 
wherefores" of this extremely important study. 

Thanks to your presentation, we all better understand that the Carrizo/Wilcox Aquifer is 
included in the study, not only because of its location and capacity, but because it has historically 
been included and is part of the baseline for Phase 1. It has been difficult to understand or accept 
some of the proposals in the program. The discussion held Tuesday night pointed out the need to 
update the most recent statistical information on the Carrizo/Wilcox Aquifer. 

Because of our low tax rate and the Tri-County "Brush Country" tax base, Evergreen 
UWCD is unable to contribute any funds to help complete the program study. We can, and will, 
send you our constructive comments when requested. 

Best wishes for your continued success with SARA and the Trans Texas Water Program. 

CLS/JTII/bgb 

Sincerely, 

n L. Stacy, President 
oard of Directors 

~~ 
General Manager 
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1.11·3.6-TAC 

May 31, 1994 

TO: 

FROM: 

SUBJECT: 

Advisory Committee For Public and Technical Input 

Steven J. Raabe, P.E., Project Manager 
San Antonio River Authority 
Office: (210) 227-1373 
Fax: (210) 227-4323 

Trans Texas Water Program 
West Central Study Area 

Enclosed Is the West Central Study Area Phase 1 Executive Summary and Figures. The 
completed Phase 1 Report Is being prepared for printing and will be available for 
distribution by June 15, 1994. H you are Interested In a copy of Phase 1 Report, please 
return the enclosed post card as soon as possible. The report will be bound In two 
volumes and will be about 3 Inches thick. 

There will be an Advisory Committee meeting on July 22, 1994 at 9:30 a.m. at the San 
Antonio Water System Training Room located at 1001 East Market Street, San Antonio, 
Texas. Please return your comments on the Executive Summary and/or Phase 1 Report 
by July 30, 1994. 

There will be a Statewide PMC meeting held In conjunction with the Texas Water 
Conservation Association Mid-Year Technical Conference on June 23, 1994 at 9:00a.m. 
at the Sheraton South Padre Island Hotel located at 31 0 South Padre Boulevard, South 
Padre Island, Texas 78597. Please call me H you need more Information on this 
meeting. 

p:Vmc\wpdata\TRANS'TEX\L lRS 
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June 15, 1994 

TO: 

FROM: 

SUBJECT: 

,__. i- , ~-;<"...- -- --~" •. .l 

.;,,;,-Is-- 9 (/-3 

Advisory Committee For Public and Technical Input 

Steven J. Raabe, P.E., Project Manager 
San Antonio River Authority 
Office: (210) 227-1373 
Fax: (210) 227-4323 

Trans Texas Water Program 
West Central Study Area 

Enclosed Is the West Central Study Area Phase 1 Report for your Information. H you 
have comments, please return them by July 30, 1994. 

There will be an Advisory Committee meeting on July 22, 1994 at 9:30 Lm. at the San 
Antonio Water System Training Room located at 1001 East Market Street, San Antonio, 
Texas to discuss the report. Please call me H you need more Information on this 
meeting. 

Enclosures 

p:\rmc\wpdata\TRANSTEX\1.. TRS 



1.11-3.1 TAC 

TRANS TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA PHASE 1 REPORT 

ADVISORY COMMrTTEE FOR PUBUC AND lECHNICAI.INPUT 

SUBMnTEDB~------------------------------------~DATE. ________ _ 

COMME~-----------------------------------------------------

PLEASE ATTACH ADOmONAI.. SHEET'S F NECESSARY. 

PLEASE REnJRN 10: 

SlEVEN J. RAABE. P.E. 
SAN ANTONIO Rl't9 Al1THORrTY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS 7B2J3.Il0?7 

12101 227-1373 
FAX: 12101 227-4323 
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July 12, 1994 

TO: 

FROM: 

SUBJECT: 

Advisory Committee For Public and Technical Input 

Steven J. Raabe, P.E., Project Manager 
San Antonio River Authority 
Office: (210) 227-1373 
Fax: (210) 227-4323 

Trans Texas Water Program 
West Central Study Area 

There will be an Advisory Committee meeting on July 22, 1994 at 9:30 a.m. at the 
San Antonio Water System Training Room located at 1001 East Market Street. San 
Antonio, Texas to discuss the West Central Study Area Phase 1 Interim Report. If 
you have comments, please return them by July 30, 1994 • 

There will be a West Central Study Area Policy Management Committee meeting 
to discuss the comments received on the Phase 1 Interim Report on August 10, 
1994 at 2:00 p.m. at the San Antonio River Authority Boardroom located at 100 East 
Guenther Street, San Antonio, Texas. 

Additional Phase 1 study was authorized by the West Central Study Area Policy 
Management Committee on May 24, 1994 and Is underway on the City of San 
Antonio 2050 Plan and the Canyon Lake/Mid Cities Plan. These two recently 
developed plans are being studied under the Trans-Texas guidelines with results 
to be Issued In a supplement to the Phase 1 Report In September, 1994. The 
scope of work for the additional study Is enclosed for your information. 

Development of the Phase 2 scope of work will begin upon completion of the 
supplemental report. 

If you have any questions, please contact me. 

Enclosure 

p:\nnc\wpdata\TRANSTEX\l.TRS 



AMENDED SCOPE OF WORK AND SCHEDULE 
TRANS-TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA 

San Antonio River Authority 
San Antonio Water System 

Edwards Underground Water District 
Guadalupe-Blanco River Authority 

Lower Colorado River Authority 
Bexar Metropolitan Water District 

Nueces River Authority 
Texas Water Development Board 

HDR Engineering, Inc. 

Austin, Texas 

June 22, 1994 



AMENDED SCOPE OF WORK AND SCHEDULE 
TRANS-TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA 

June 22, 1994 

This Scope of Work and Schedule has been prepared to address additional tasks to be completed 
as parts of the Trans-Texas Water Program West Central Study Area Phase I analyses presently 
underway. 

ITEM 1- MAYOR'S 2050 COMMITTEE REGIONAL PLAN (L-20) 

On April 27, 1994, a Recommended Water Resource Plan (Plan) 
prepared by the San Antonio Water System (SAWS) was presented to 
the San Antonio Mayor's 2050 Water Resources Committee for 
consideration. As the Plan involves many interrelated elements which 
affect the availability and movement of water in both the Edwards 
Aquifer and throughout the Guadalupe - San Antonio River Basin, the 
San Antonio River Authority, and the Guadalupe-Blanco River 
Authority (GBRA) have joined with SAWS in requesting an analysis 
of the Plan from engineering and environmental perspectives. The 
Plan will be evaluated at the same reconnaissance level as other Phase 
I alternatives with regard to cost and environmental elements. 
Provisions of S.B. 1477 (Edwards Aquifer Authority) will be used in 
this study in evaluating the purchase of irrigation leases. Specific work 
tasks and assumptions involved with the analysis of each aspect of the 
Plan are itemized as follows: 

Summary of Work and Assumptions 

1.0 Conservation 

a. Normal (non-drought) conservation will be assumed to 
be included in demand projections. 

b. Additional conservation effects on ground and surface 
water demands as well as return flows will be as 
specified by SAWS and provided to HDR and the 
TWDB for incorporation into aquifer and river basin 
models. 
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2.0 

3.0 

4.0 

5.0 

Local Reuse 

a. Identify consumptive use at Calaveras & Braunig Lakes 
and the Tunnel Reuse Project and set these as the first 
priority for effluent reuse. 

b. Existing water rights permits will govern Calaveras & 
Braunig operations. 

Lease of Irrigation Rights 

a. Determine a fixed annual reduction in Edwards 
pumpage for irrigation use and simulate effects using 
lWDB Edwards Model. Baseline irrigation pumpage 
will likely need to be set based on S.B. 1477 (i.e., 2 ac-ft 
per acre) with fixed reductions based on lease quantity. 

b. Irrigation lease cost as determined by SAWS will be 
used. 

Recharge Dams 

a. Modify SAWS plan to include size and cost data from 
EUWD's Phase IVA study on Lower Sabinal, Verde, 
Hondo, and Frio Projects. 

b. Quantify monthly recharge enhancement and provide to 
lWDB for inclusion in Edwards Aquifer Model run. 

c. Estimate impact to yield of CC/LCC System from 
recharge projects and discuss mitigation options. 

Edwards Aquifer Management & Assumptions (TWDB Stafl) 

a. Simulate reduced, uniform pumpage rate for San 
Antonio considering supply available from new surface 
water treatment plant. 

b. Incorporate reduced aquifer demands as a result of 
irrigation leases. 

c. Incorporate identified recharge enhancement projects. 
d. Use EUWD/HDR historical Edwards Aquifer recharge 

values. 
e. Simulations based on the assumptions listed as 5.0a 

through e will be performed using the lWDB Edwards 
Aquifer Model (Edwards Model) to obtain changes in 
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6.0 

7.0 

springflow to be included in the Guadalupe-San Antonio 
River Basin Model (GSA Model). 

f. Simulations will be performed with the Edwards Model 
for both proposed and present SAWS seasonal demand 
distributions to show increased springflows resulting 
from SAWS alternative pumping plan. 

Canyon Lake Firm Yield 

a. Determine the firm yield of Canyon Lake under the 
following scenarios: 

• Edwards Aquifer pumpagejspringflow scenario 
chosen for Mayor's 2050 Committee Regional 
Plan. 

• Subordination of GBRA hydropower rights only 
and subordination of both GBRA and Seguin 
hydropower rights. 

This task will develop two unique estimates of Canyon 
firm yield. 

b. Determine the firm yield of Canyon Lake subject to the 
transfer of up to three quantities of senior water rights 
from the lower basin to Canyon Lake. These quantities 
shall be identical to those selected for Item 1, Part 7b. 
The Mayor's 2050 Committee Regional Plan 
pumpage/springflow scenario and full subordination of 
hydropower rights will be assumed for this task. This 
task will develop three unique estimates of Canyon firm 
yield. 

c. Refer to Item 2 - Canyon Lake/Mid-Cities Regional 
Plan, Part 2 for description of other Canyon Lake firm 
yield analyses and GSA model assumptions. 

Downstream Transfers - Guadalupe Rights Component 

a. Consider alternative diversion points at Lake Dunlap 
and at Gonzales. 

b. Consider water rights senior to Canyon Lake in lower 
basin under which upstream diversions could be made. 
Select up to three quantities of such rights which might 
be available including portions of GBRA rights at the 
Saltwater Barrier and CP&L rights associated with 
make-up water for Coleta Creek Reservoir. 
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c. Include pending application by City of Victoria for water 
rights based on annual quantity requested. 

d. Assume subordination of CP&L once-through cooling 
rights near Victoria. 

e. Assuming Edwards Aquifer pumpagejspringflows 
scenario specified by SAWS and full hydropower 
subordination, adopt associated Canyon Lake firm yield 
for analysis of water rights transfers. 

f. Perform baseline availability run at Dunlap (Run lA) 
and Gonzales (Run 1B) using GSA Model excluding 
water rights junior to selected rights. Record releases, 
pass-throughs, and spills from Canyon Lake. Record 
deficits for senior rights being considered for transfer. 
(Repeat Runs 1A and 1B for up to three transfer 
volumes.) 

g. Perform availability run at Dunlap (Run 2A) and 
Gonzales (Run 2B) using GSA Model excluding portion 
of senior rights being transferred. Fix water passing 
Canyon Dam to that determined in Run 1. (Repeat 
Runs 2A and 2B for up to three transfer volumes.) 

h. Difference in availability between Run 1 and Run 2 is 
maximum quantity of water potentially available under 
selected rights at upstream location. 

i. Determine portion of this water which can actually be 
diverted subject to pump capacity, daily/monthly 
availability percentage, and summer season demand 
distribution. 

J. Perform simulation run (Run 3) with water actually 
diverted under transferred rights at upstream location 
and with selected downstream senior rights included. 
Record deficits under selected senior rights. Compare 
flow statistics at various locations on the Guadalupe 
River with and without the water rights transfer and with 
respect to Trans-Texas Environmental Criteria. 

k. Difference in deficits between Run 1 and Run 3 is 
quantity which must be made up from SAWS discharges. 

l. Size and cost diversion dam, pump station, pipeline, 
booster station(s), water treatment plant, etc. for all 
components of this alternative for one selected diversion 
rate. 

m. Evaluate environmental impacts associated with 
structural improvements and changes in intervening flow 
regime between upstream diversion points and Saltwater 
Barrier. Water quality aspects will not be examined in 
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8.0 

detail in this phase. 
n. Compute and graph changes in instream flows at the 

points of diversion on the Guadalupe and below 
Applewhite Reservoir, as well as any changes in B&E 
inflows and compare to the Trans-Texas Environmental 
Criteria. 

Downstream Transfers· SAWS Treated Discharge Component 

a. Select annual consumptive use values for Braunig and 
Calaveras and Tunnel Reuse Project. 

b. Modify GSA Model to facilitate delivery of effluent to 
Applewhite Reservoir, from which the Braunig, 
Calaveras, and Tunnel Reuse Project needs and 
mitigation of water rights deficits in the Guadalupe 
Basin and at the Saltwater Barrier will be satisfied. This 
will be accomplished by multi-pass solution. 

c. Applewhite operations will be governed by permit except 
when additional releases are necessary. Leon Creek 
Diversion, as permitted, will be included. 

d. Modify GSA Model to add decision logic for releases 
from Applewhite, CalaveraS, and Braunig as necessary to 
mitigate deficits in the Guadalupe Basin and at the 
Saltwater Barrier. Releases will be made from (1) 
Applewhite, (2) Braunig (top 3 feet only), and (3) 
Calaveras (top 3 feet only) in order of preference. 
Quantify any utilization of Braunig or Calaveras storage 
as well as any unmitigated water rights deficits in the 
lower Guadalupe Basin. 

e. Identify source and discharge locations. Cost pump 
stations, pipelines, and/ or storage for delivery of 
maximum monthly transfer volume as determined in 
simulations. 

f. Evaluate environmental impacts associated with 
structural improvements and changes in intervening flow 
regime between Applewhite and Saltwater Barrier. 
Compare flow statistics at various locations on the 
Medina and San Antonio Rivers with and without the 
downstream trades and with respect to Trans-Texas 
Environmental Criteria. Water quality aspects will not 
be examined in detail in this phase. 
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ITEM 2 • CANYON LAKE/MID-CITIES REGIONAL PLAN (G-23) 

Recently several communities within the Guadalupe River Basin have 
determined that continued reliance on groundwater is impractical and 
that they need to convert to surface water. Planning, as a part of the 
Trans-Texas Water Program, will be updated to adequately address 
this shift to surface water prior to determining the amount of water 
available for interbasin transfer. 

It is believed that a firm water supply is available from the Guadalupe 
Basin for outside of the basin use over the next 20 - 30 years. The 
supply would be a combination of available Canyon Lake conservation 
water and the partial use of downstream senior water rights. 
Environmental screening criteria applied in other Phase 1 studies will 
be applied to this analysis. Specific work tasks and assumptions are 
outlined as follows: 

Summary of Work and Assumptions 

1.0 Immediate Guadalupe River Basin Water Needs 

1.1 

1.2 

Canyon Lake Area 

a. GBRA provide consultant with past studies and a 
reconnaissance of existing water demands. 

b. Using TWDB high case, with conservation water demand 
projections and assuming no groundwater is available, 
consultant will evaluate the projected water needs for 
the Canyon Lake, Smithson Valley, Bulverde, 
Wimberley, and Hays County areas which are presently 
on groundwater, but planning to convert to surface 
water. 

c. Consultant will update and develop costs for water to be 
diverted from Canyon Lake, treated, and delivered to 
wholesale customers within the study area based on year 
2050 conditions. 

1-35 and Hwy. 78 Corridor 

a. GBRA to provide all available information on existing 
demands. 

b. Using TWDB high case, with conservation water demand 
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1.3 

2.0 

projections and estimates of groundwater available from 
the Edwards Aquifer only, consultant will evaluate the 
projected water needs in the 1-35 and Hwy. 78 corridor 
of western Coma! and Guadalupe Counties which are 
presently on groundwater but planning to convert to 
surface water. 

c. Consultant will update and develop costs for water to be 
diverted from Lake Dunlap, treated locally, and 
delivered to wholesale customers within the study area 
based on year 2050 conditions. 

Lower Basin 

a. Based on information supplied by GBRA and the 
TWDB, the consultant will evaluate the projected 
surface water needs in the lower Guadalupe Basin. 
TWDB high case, with conservation water demand 
projections and TWDB estimates of available 
groundwater will be used. 

Canyon Lake Firm Yield 

a. Determine the firm yield of Canyon Lake under the 
following scenarios: 

• Edwards Aquifer pumpagejspringflow scenarios 
of 200,000 acft/yr and 400,000 acftjyr. 

• Subordination of GBRA hydropower rights only 
and subordination of both GBRA and Seguin 
hydropower rights. 

This task will develop four unique estimates of Canyon 
firm yield. Refer to Item 1 - Mayor's 2050 Committee 
Regional Plan. Part 6 for description of other Canyon 
Lake firm yield analyses. 

b. Modify the GSA model to facilitate the computation of 
Canyon Lake firm yield subject to a range of 
assumptions including the following: 

• Water rights located upstream of Lake Dunlap 
and downstream of Canyon Lake which are 
senior to Canyon Lake, but junior to GBRA and 
Seguin hydropower rights, will be honored to the 
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extent possible by passage of inflows to Canyon 
Lake when computing firm yield under 
hydropower subordination scenarios. 

• Water rights located downstream of Lake Dunlap 
will be honored to the extent possible by passage 
of inflows to Canyon Lake when computing firm 
yield under hydropower subordination scenarios. 

• Flow passage criteria established by FERC for 
Canyon Lake will be included in all simulations. 

3.0 Dunlap/Gonzales Diversion 

a. Simulations will quantify the additional supply resulting 
from the transfer of up to three quantities of senior 
water rights from the lower basin to Dunlap or 
Gonzales. Refer to Item 1 - Mayor's 2050 Committee 
Regional Plan, Part 7 for expanded description of water 
rights transfer analyses. 

ITEM 3 - ENVIRONMENTAL 

a. Environmental work will include a reconnaissance level 
fatal flaw evaluation of the options being considered. 
The various project components (e.g., location of 
pipelines, intakes and outfalls, etc.) will be subjected to 
an analysis of their potential environmental effects. A 
reconnaissance level screening of environmental effects 
will be done comparable to the other Phase I 
alternatives. 

ITEM 4 • REPORT. COORDINATION. AND MEETINGS 

During this work, the consultant will attend: 1) Two project 
management meetings; 2) One Technical Advisory Committee meeting; 
and 3) One public information and participation meeting. The 
consultant will prepare information for use in coordination and public 
information and participation meetings. 

A supplement to the Phase I interim report will be prepared which will 
summarize the data collected and alternatives identified (25 copies of 
supplemental report along with eight unbound camera ready originals). 

8 

$9,500 (Item 1) 
$3,000 (Item 2) 

$19,750 (Item 1) 
$7,250 (Item 2) 



The report will be completed about 11 weeks following the date the 
TWDB furnishes their modelling results to the consultant. 

Subtotals 

TOTAL 

ITEM 5 - GENERAL ASSUMPTIONS AND GUIDELINES 

1. No ground and surface water model linkage will be 
developed in Phase I. Linked models will be developed 
in Phase II to refine analyses done in Phase I. 

2. Previously established pipeline corridors will be used for 
costing transmission components of different options. 

3. All assessment of water quality impacts will be 
performed in Phase II. 

4. Only fatal flow type environmental analysis will be 
performed in Phase I. 

5. TWDB staff will perform all work related to the set-up, 
running and processing of output from the TWDB 
Edwards Aquifer Model. 

6. Provisions of S.B. 1477 (Edwards Aquifer Authority) will 
be assumed to be in place in evaluating the purchase of 
irrigation leases. 

7. The City of Victoria's pending water rights application 
will be included and grouped with the other water rights 
in the model. No special flow restrictions for this 
application will be modeled. 

8. Enhanced springflows, as a result of modified seasonal 
aquifer pumpage by SAWS, will be utilized to satisfy 
senior water rights including those potentially transferred 
or acquired by SAWS. 

W:I%0901S!IOO!ISAWS.OTL 
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July 13, 1994 

Dr. Tommy Knowles 

1100 16th Street, Suite 302 
Hondo, Texas 78861 

(210) 426-3162 Fax (210) 426-5389 

Texas Water Development Board 
P. 0. Box 13231 
Austin, Texas 78711-3231 

RE: Trans-Texas Water Program 

Dear Dr. Knowles: 

~. 

f .. -.tL
_,-

The Medina County Underground Water Conservation District Board of Directors has 
some concerns regarding the "recommended water resources management plan" which 
will be developed by the Trans-Texas Policy Management Committee during Phase II. We 
would like these concerns, as outlined below, to be addressed by the policy management 
committee. 

First, if the result of Trans-Texas is to adopt a regional water management plan, we 
believe the rural areas of the West Central Study Area are not adequately represented and 
a real possibility exists that their needs will not be addressed. In reviewing Phase I, there 
is no mention of potential new supplies for the citizens ofMedina County while there is a 
great deal of discussion about current available supplies leaving Medina County. 

Upon completion of Phase II, it appears that the most available and affordable supplies 
of water will be identified and, without a regional entity in place for the Edwards Aquifer 
region, these supplies will be allocated to the major purveyor in the region, San Antonio 
Water Systems. It seems that some attempt should be made to insure these supplies will be 
also be available to other users. Does the policy management committee have a respon
sibility to provide supply alternatives for Alamo Heights, Converse, Castle Hills and 
Castroville or is that committee only committed to addressing the needs of San Antonio 
Water Systems and Bexar Metropolitan Water District? 

In his memo dated June 13, 1994, Mike Personett discusses the expected outcome of 
Phase II and describes a "very high degree of involvement and input from the Technical 
Advisory Committee". As a member of that advisory committee, our District has not been 
afforded a high degree of involvement or input. Is a plan being developed to increase the 
current degree of involvement by the TAC? 
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If the goal of Trans-Texas is to develop a regional water resources management plan, it must include 
everyone in the region. If the outcome of the Trans-Texas West Central Study is to detei'ITllne alternate 
sources for the major municipal pumpers from the aquifer to insure adequate aquifer supplies for rural users, 
for which alternative supplies would not be cost effective, then that should be clearly stated in the study. 

Thank you for your time and consideration. 

Sincerely. 

Oliver R. Martin 
President 

cc: Members-West Central Study Area Policy Management Committee 



TRANS TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA PHASE 1 REPORT 

ADVISORY COMMITTEE FOR PUBLIC AND TECHNICAL INPUT 

SUBMITTED BY: E. GERALD ROLF DATE: JULY 13. 1994 

COMMENTS: I take my assignment seriously as stated in the 
organization of the TTWP, that is, to (1) comment, (2) 
provide economic/engineering input, and (3) as a vehicle for 
public input. With this charge in mind, I submit the 
following comments which under the TTWP procedures will be 
included in this submitted form in the TTWP's final reports. 

I have reviewed in detail the Phase 1 report and find 

several subjects to be inadequate, omitted, endorsed without 

the TAC being included, or ignored. 

Examples: 

1) The PMC has all but endorsed the City of San 

Antonio's 2050 Committees so called unanimous 

endorsement. This Committee was ramroded into 

authorizing a flawed report forced on them by the 

most active builder on the Edwards recharge zone, 

Mr. Jack Willome. 

2) I have included herein maps of two dam sites - Upper 

Cibolo Creek presented to the City of San Antonio, 

the 2050 Committee, the EUWD, SARA, and SAWS and 

Cibolo creek, a proposed dam site on Cibolo Creek in 

part over the Queen City sand aquifer. The dam site 

and reservoir would overlie a large fault that is 

subject to movement due in part to the lOO's of oil 

wells drilled along this fault including the 

reservoir site. These wells are capable of 35 to 



50,000 barrels oil production each and set a value 

of up to $950,000 per 40 acre location. The wells 

have a sour gas component. There is no excuse for 

continuing to consider the Stockdale, Wilson County 

location as a dam site on Cibolo Creek. I would 

like to know why HDR Engineering and the TWDB have 

not condemned this site in favor of the Upper Cibolo 

Creek site submitted in detail by Arth~r Postel, 

Civil Engineer and endorsed by the State Senate's 

Chairman of the Water Subcommittee, Senator Carlos 

Truane. I recommend that the Upper Cibolo Creek dam 

site submitted herein be included in the TTWP 

studies and that the Cibolo reservoir (S-15) be 

dropped from any further consideration. 

3) I adamantly disagree with the HDR's designation that 

Dam Site 7 (G-19) on the Guadalupe upstream from 

Canyon Lake identified as a "minor reservoir". This 

site has greater storage, lower costs, and a 

comparable yield to that of the Applewhite site. 

Its evaporation loss is less than sites on the 

Coastal Plain, storage is greater, acreage required 

much lower. I see no reason other than GBRA 

politics that this reservoir is not already under 

construction. The fact that water from Dam Site 7 

is at an elevation of 1242' versus 400 feet or less 

for Coastal Plain sites and has no outlandish energy 

costs to move water uphill 100's of feet. The 
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location, potential drought of record drawn down of 

the 600,000 feet storage, elevation, annual yield, 

low comparable costs require this site to be 

redesignated and recommended as the number one 

rechargejstorage reservoir site for this area. I 

recommend the Management Committee study Dam Site 7 

on the same basis as the geologically poor 

Applewhite site. 

4) I find it irresponsible that this program study does 

not include the Clopton Crossing dam site as one of 

the most important, logical and necessary sites. 

This dam site serves multipurposes - flood control, 

recharge for San Marcos Springs, recreation in a 

very popular area. It has no draw backs even the 

high acreage costs are acceptable as the acres 

required are less than half those necessary for flat 

Coastal Plain sites. As an example, the Cuero (G-

16) site requires 57,500 acres. Why the GBRA 

refuses to endorse this site is a mystery to any 

logical assessment of possible locations. 

Particularly, as the TTWP is based on the assumption 

that all waters should be considered possibly 

available and no location should be ~ omitted from 

our considerations. I recommend Clopton Crossing 

dam site be given a high priority for study and 

consideration. Why the GBRA management has not 

enthusiastically endorsed construction is hard to 
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understand. I request Mr. Welsch of the Management 

Committee to discuss with the TAC GBRA's position as 

relates to Clopton Crossing and Dam Site 7. Land 

costs are not a reason. 

5) Finally, unlike San Antonio's sheep ladened 2050 

Committee, I feel the TAC of the TTWP has opinions, 

ideas, recommendations and a backbone. We do not 

believe in consensus if it means this Management 

Committee takes on the character of a Comintern. 

Technical advisors are to advise and recommend and 

the Management Committee is obligated to listen and 

sincerely consider all recommendations. You cannot 

dismiss our recommendations out of hand and have any 

semblance of creditability. 

-Page 4-
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THE POWER TO MAKE A DIFFERENCE. 

July 21, 1994 

Mr. Steven Raabe, P.E. 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Steve: 

The purpose of this letter is to communicate LCRA's comments on the 
Phase I report on the West Central Study Area Trans-Texas Program 
Study transmitted in your memorandum of June 15, 1994. 

Volume 1 

Water Demand Projections 

LCRA staff have evaluated the water demand projections in this 
report. We find this information reasonable and have no objection 
to its use in the study, with the notable exception of the 
projected water demands for irrigated agriculture in the lower 
Colorado River Basin. 

In the case of the projected irrigation water demands, HDR 
projections are radically different from those of LCRA for the LCRA 
ten-county statutory water district. On Page 2-30, the total 
irrigation demands projected by HDR, for the ten counties, are 
567,000 and 500,000 acre-feet annually for years 2000 and 2030, 
respectively. 

LCRA has prepared independent projections of future water demands 
in the LCRA water district. These projections are reported in the 
LCRA publication LCRA Long-Term Water Use Forecast Report prepared 
in Dec. 1988. In contrast to those given by HDR, LCRA's projected 
irrigation demands for three alternative levels of demand are: 

TABLE 1. LCRA Water Demand Projections of Irrigation (in 

Low 
Base 
High 

loWER COWRADO RivER AlJI'HORfJY 

acre-feet) 

2000 
604,000 
758,000 
943,000 

1 

2030 
587,000 
736,000 
915,000 

P.O. BOX 220 AUSTIN. TX 78i67.Q220 1512) 473-3200 1512) 473-3298 FAX 



As evident from Table 1, the HDR projections are significantly less 
than the low range of water demands projected by LCRA. The cause 
of the difference between the LCRA and HDR projections is a major 
disagreement in the expected water demands for rice irrigation in 
Colorado, Wharton and Matagorda Counties. 

The current (1990) irrigation water use in the LCRA district is 
about 760,000 acre-feet. The Phase 1 report does not justify the 
large projected decline of about 200,000 acre-feet in water use by 
irrigation as early as year 2000. The HDR projection for year 2000 
irrigation water demands represents a decline of 25% from the 1990 
actual use. Such a drastic drop needs a great deal more 
justification than is given in this report. 

I understand that water demand projections are subject to 
differences of opinion. However, LCRA strongly objects to these 
water demand projections being the sole basis for the analysis of 
alternatives in the Trans-Texas Study. An alternative set of 
projections should also be used, and this alternative set should 
include more realistic irrigation water demand projections. 

Water Supply Projections 

Figure ES-10 on Page ES-19, Figure 2-31 on Page 2-106, and Table 2-
38 on Page 2-111 are in error. They indicate that the water supply 
from the Colorado River is equal to 1.917 million acre-feet per 
year. This total is not consistent with the text which states, on 
Page 1-105, that " ... dependable supply from existing sources of 
the Lower Colorado Basin would be approximately 1,089,521 acft per 
year, ... " These figures and table need to be corrected to reflect 
the estimated dependable water supply. LCRA has no objection to 
the use of the report's estimate of total water supply (1,089,521 
ac-ft per year) since it is reasonably close to LCRA's own 
estimate. 

Volume 2 

Beginning on Page 3-459, the report discusses several alternatives 
for interbasin transfer from the Colorado River in the vicinity of 
Columbus. The water availability estimate for the off-channel 
storage alternative (C-17) does not seem to include releases for 
maintenance of instream flows or freshwater inflows to Matagorda 
Bay. I understand that the environmental criteria (Appendix C) 
were not imposed on existing water rights and that this alternative 
involves the purchase of existing irrigation rights. However, when 
new reservoirs are assumed to be constructed then the environmental 
criteria should be applied to these projects. There will be a 
significant flow reduction to the Matagorda Bay system as a result 
of constructing this reservoir. 

For the Shaws Bend alternative (C-18), the reservoir's firm yield 

loWER COLORADO RivER ALITHORm' 



estimate is arbitrarily reduced from 128,000 to 100,000 acre-feet 
per year to reflect required releases for downstream aquatic 
habitat preservation. The report correctly notes that should Shaws 
Bend be considered in Phase II then a more detailed analysis will 
be required. Included in that analysis should be an entire new 
assessment of the water supply from the reservoir. The yield 
estimate from Shaws Bend in this study was based on the reservoir 
acting as a regulating reservoir for meeting downstream irrigation 
water demands. That will not be the case if the reservoir acts as 
an interbasin transfer point. 

RECOMMENDATIONS FOR PHASE II 

Any alternatives considered in Phase II involving the export of 
water from the Colorado River Basin should consider tne following 
impacts on the basin of origin: 

• future costs to the citizens in the Colorado River Basin for 
replacement of permanent water supplies exported from the 
basin; 

• economic (including tourism and recreation) and environmental 
impacts from increased water shortages and reduced lake levels 
in the Highland Lakes during droughts; 

• reduced freshwater inflows to bays and estuaries and 
associated lost biologic productivity and reduced sport and 
commercial fishery harvests; and 

• reduced instream flows below the reservoirs. 

For any new reservoirs in the Colorado River Basin evaluated in 
Phase II, the water availability should be assessed in a manner 
consistent with the environmental criteria given in Appendix C of 
the Phase I report. 

Thank you for the opportunity to provide review comments to these 
draft reports. Please contact me at 1-512-473-4064 if you have any 
questions regarding these comments. 

LoWER COLORADO RIVER AumOR11Y 

Sincerely, 

~·»~ 
Quentin W. Martin 
Manager, Water and Wastewater 
Engineering 

3 



TEXAS \VA'I'ER DEVELOPl\1ENT BOARD 

Charles \\'.Jenness. Chauman 
William B. !\ladden . .1/tm~r 
Diane E. Cmstead . . lftm~r 

Mr. Oliver Manin, President 
Medina County Underground 

Water Conservation District 
1100 16th Street, Suite 302 
Hondo, Texas 78861 

Dear Mr. Manin: 

Craig D. Pedersen. 
E:ucunw Administrator 

July 21, 1994 

Wesley E. Pittman. l'ia Cllaitman 
~oe Fernandez,Jimr~r 

Elaine !\I. Barr6n, !\~.Vmrw 

S....i IZ_

<;/7. -
FRv
r-t~ /.11-U 

I appreciate your taking the time to write me with your concerns about the Trans-Texas Water 
Program. The issues you raise are very timely and should be addressed by the Policy Management 
Committee (PMC) for the West-Central Area before Phase II of the program gets underway. I 
gather from your lener that you would agree that it is very important that there be a consensus 
regarding the outcome or product of this planning process. 

As the Water Development Board's representative on the West-Central PMC, I will see that the 
specific issues raised in your lener are considered by that group. I would like to note that 
considerable discussion has already occurred in meetings of the overall PMC regarding ways to 
improve public involvement in the Trans-Texas Program. Specifically, TWDB has been directed by 
the overall PMC to retain outside services for an assessment of current public involvement efforts 
and management structures. This assessment would include recommendations for improving this 
element of the program. We are currently working on a scope-of-work for this effort with the 
University of Texas Center for Public Policy Dispute Resolution and hope to have this assessment 
underway shortly. 

As always. please feel free to call me if I can be of further assistance (512/463-8043). 

Sincerely, 

~ 
Deputy Executive Administrator 
Office of Planning 

cc: Members- West-Central Study Area Policy Management Committee 

Our Mission 
E:t:nriu kadtr'Sitip in IN ronsnvt~tion anti mponsibk dftXIopmmt of 'IPQI6 mouras for lk /Jmefit of lk ti!U.nu. «onDfii'J, and mvironmnrr of Teus. 

P.O. Box 13231 • 1700 N. Congress Avenue • Austin, Texas 78711-3231 
Telephone (512) 463-7847 • Telefax (512) 475-2053 • J-800- RELAY TX (for the hearing impaired) 
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1.11-3.6 TAC 
TRAN5-TEXAS WATER PROGRAM 

WEST-cENTRAL STUDY AREA 

ADVISORY COMMITTEE FOR PUBUC AND TECHNICAL INPUT 

JULY 22, 1994 9:30 A.M. 

AGENDA 

I. WELCOME 

II. INTRODUCTORY REMARKS 

Ill UPCOMING EVENTS 

Deadline for comments on Phase 1 Interim 
Report - July 30, 1994 

West-Central Study Area PMC meeting - August 10, 1994 
2:00 p.m., San Antonio River Authority Board Room 

Phase 1A Additional Study presently underway on the 
City of San Antonio 2050 Plan and the 
Canyon Lake/Mid Cities Regional Plan 

Phase 1A Supplemental Report scheduled for completion 
In September 

IV. DEMAND AND SUPPLY PROJECTIONS 

V. OVERVIEW OF WATER SUPPLY ALTERNATIVES 

VI. OPEN DISCUSSION 

VII. CLOSING REMARKS 

p:\lmc\wpdata\TRANSTEX\AGENDA 

Fred N. Pfeiffer 
San Antonio River Authority 

Steven J. Raabe, P.E. 
San Antonio River Authority 

Steven J. Raabe, P.E. 
San Antonio River Authority 

Dr. Herb Grubb 
HDR Engineering, Inc. 

Ken Choeffel, P.E. 
HDR Engineering, Inc. 

Steven J. Raabe, P.E. 
San Antonio River Authority 
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JULY 22, 1994 
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TRANS TEXAS WATER PROGRAM 

WEST CENTRAL SlUDY AREA PHASE 1 REPORT 

KNtf!JORY COMMlTTEE FOR PUBUC AKJ lECHNICAL INPUT 

SUBMniED BY: ----~uih~O~·~~~f--~~G~'uLl~'~(~e~r~t~s~o~n~~~~----------_JOATE ~~ly ~~.1994 
Constitituioc 

COMMENTS: ______ .;::0..:::-'.:.r__,':;..;c:..;:;;...: :J.;:..=,S 2s~t:...:· 9.;_:t::.:;e;_;=~!!!!!!!!!!!!!!~...:..:n:.:::e,:e:,::d:.,:s~t:.,::o::_t::.::,e......:::u:.::p::::ci:.::a:.:t:.:e:.:d:.!.' __ _ 

to ;t~l~xe t·a ·_,..·1Qy:l-sc~e in tc1e field of earth science • 

.:~odern EydrolOEY could do UJuch for solvi:J.E water issues. 

Eut this does :1ot give an excusee to ju~tle sociology, 

-ngi"'""'r1ng, -;Jl1tics. -=nd the :occeo:ts.nce of e.n ille:-1 bill, 

"''JCh "S 3& 1477. into soc:e sort of s.n u.nwerk.;.tle water ;lan. 

The cit7 of San illtonio h3s finally gcce]ted the 

,..,-co"lmepGatione Jf its 1?9C. watsr co .. Ju:ittee and .~seed an 

ord1nance 'rlhich w.Juld encoura>-.e conservation throuEh a proper 

r<>te achepple ,,rbich would Jrovide an ec:mJ.iiC incentive to 

those watar lj"'fr"' ,.,oo """Ve water. an a oenalty to ti~e wasters • 
• 

·•1-js Jl<-p sco·,J6 te ~iv"n gn q·oortc.;nitv for trial tefore 

+a the e~et ~J~oa abould consider the elevation of the 

water as well as the aillount of surplus water in the east. 
PLEASE ATTACH AD0010NAL SK:ETS F NECESSARY. 

==: 0/~ 
SAN ANTONIO RIVER AUTHORITY /2.-, 

P.O. BOX 8311027 r r / (.. f 
SAN ANTONIO, TEXAS 7II2JS.0027 

(210):l27-1373 
FAX: (210) m'--432:3 
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TRANS TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA PHASE 1 REPORT 

IDiiSDRY COMMIT'1a: FOR PUBI.JC AND lEaiNICAL.INPUT 

SUBMITTED BY: s;/oti.J H SeEC.Ii C 

COMMENTS: l(t;C: 711£ tlm!Ct/tiO M#Fil ITS 

PlEASE ATTACH ADDn10NAI. StEErS F NE""'SS'RY. 

PlEASE RETURN 10: 

SlEVEN J. RAABE. p .E. 
SAN ANTONIO RIVER AlJJHORITY 

P.O. BOX 1130027 
SAN ANTONIO. 1EXAS 7"?ft.YYI27 

eztll) 227-tm 
FAX: C210) 227...c:IZJ 



JOHN H. SPECHT 
Rt .1 Box 29A 

Marion, Texas 78124 

June 23,1994 

Comments offered on the Trans-Texas Water Program, West 
Central Study Area phase 1 report draft: 

With reference to ES 11 and Table ES 4 (also Population and 
Demand Projections 2-109), water supplies from the Edwards 
aquifer are attributed to SB 1477 and it is inferred that 
these legislatively determined amounts (450,000 acre feet 
per year through 2007 and 400,000 acre feet per year 
thereafter) are firm supplies. This presentation is 
misleading to the public and possibly to various decision 
makers who will use this study to guide the actions 
necessary to assure a long term water supply for their 
constituency. 

It is important to clearly qualify the pumpags figures 
specified in SB 1477. The Act clearly states that in times 
of drought, pumpage from the aquifer will have to be reduced 
sufficiently to protect endangered species and to comply 
with applicable federal and/or state imposed limitations. 
Models of the Edwards aquifer and actual experience in the 
1950's drought clearly demonstrate that the firm yield of 
the Edwards aquifer is probably slightly less than 200,000 
acre feet in the critical year in a repeat of the drought of 
record. 

While the average use of the Edwards aquifer will be in the 
range of 400,000 to 450,000 acre feet per year, it is of 
obvious importance to recognize the critical year 
availability of water from the aquifer. Planning and actual 
development or acquisition of supplemental water supplies 
for the region must be based upon the availability of water 
supplies to meet the regions requirements during a repeat of 
the drought of record. 

I strongly urge that the availability of water from the 
Edwards aquifer be more accurately explained in the study 
report, especially in the executive summary. 



Mr. Steven J. Raabe, P.E. 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Dear Mr. Raabe: 
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UNITED STATES DEPARTMENT CF COMMERCE 
National Oceanic and Atma•pheric Admir1iatretlon 
NATIONAL MARINE FISHERIES SERVICE 

Habitat conservation Division 
4700 Avenue U 
Galveston, Texas 77551-5997 

June 29, 1994 F/SE022:WJ 

The National Marine Fisheries Service (NMFS) submits the following 
comments regarding the "Phase I Report: Trans-Texas Water Program, 
West Central Study Area, Volumes 1 and 2" dated May 1994. These 
comments are general in nature and are in addition to comments we 
submitted to you on March 11, 1994. 

Based on our summary data of the Phase I Interim Report, presented 
in the Table titled Proposed New Reservoir construction, Reduction 
in Average Estuarine Inflow (acft/yr) listed below, we request the 
Phase II Study Report contain a section specifically addressing the 
cumulative impacts from reduced freshwater streamflows to the bays 
and estuaries from all of the proposed projects. This should 
include (1) Type 1 reservoirs; (2) Type 2 reservoirs; (3) 
interbasin transfers; (4) irrigation transfers; (5) aquifer 
recharge (by natural and imported recharge); and (6) springflow 
augmentation. 

Specific questions we request be addressed are: 

1. What does all the reduction in average estuarine inflow 
(acft/yr) add up to on each primary river and tributary? 

2. How are the freshwater inflow needs of the bays and estuaries 
computed in relation to "unappropriated streamflow" potentially 
available under each scenario in the Phase I report? How do these 
numbers correlate with potential maximum diversion rates? 

There are 10 counties identified as being in the West-central and 
South-Central Study Areas. How will these counties needs be 
integrated in each of the proposed study areas? The counties are: 
Atascosa, Calhoun, Colorado, DeWitt, Fayette, Goliad, Matagorda, 
Refugio, Victoria, and Wharton. 



Proposed New Reservoir construction 

Reduction in Average Estuarine Inflow <acft/yr) 

Nueces River Basin - Nueces Estuary 

Project Inundated CsJ2acity ReductiQD 
Area Cacresl <scftl Cscft/yr> 

Mont ell 6,190 252,300 5,510 
Upper Dry Frio 1,800 60,000 1,400 
Concan 3,840 149,000 2,400 
Upper Sabinal 3,110 93,300 2,800 
Upper Hondo 2,000 47,000 1,400 
Upper Verde 880 23,000 800 
Indian Creek 7,650 61,750 2,998 
Lower Frio 1,190 17,500 2,594 
Lower Sabinal 1,430 8,750 2,566 
Lower Hondo 1,260 2,800 1,134 
Lower Verde 1,730 3,600 728 

GradaluJ2e-San Antonio River Basin - Guadalupe Estuary 

Cloptin Crossing ? 24,400 16,000 
Upper Blanco ? 24,290 11,400 
San Geranimo 330 3,500 ? 
Leon/HelotestGovt. 1,380 25,200 ? 
Cibolo Dam 1 500 10,000 ? 
Dry Comal 1,000 2,075 ? 
Lower Blanco 1,052 35,230 ? 
Applewhite 2,500 45,250 ? 
Cibolo 16,700 409,700 59,000 
Goliad 28,147 707,500 167,000 
Cuero 41,500 1,167,000 249,500 
Lindenau 26,875 606,208 96,800 
McFadden 1,264 9,200 3,800 
Guadalupe Dam 7 12,830 600,000 ? 
Gonzales 21,370 560,000 ? 
Lockhart 2,910 50,000 ? 
Dilworth 15,400 275,000 ? 
San Marcos Diver. 500 5,900 23,500 

Cglorado Biver Basin - Matago;rga Bay 

Shaws Bend 13,398 132,220 ? 

Brazos and Sabine River Basins - Brazos and Sabine Estuaries 

Allens creek 434 3,407 ? 



In addition, the NMFS would appreciate close interagency 
coordination during Phase II studies. We especially request 
involvrnent in the development of coordinated system operations 
within the Guadalupe-san Antonio River Basins, Colorado River 
Basin, Brazos-Sabine River Basins, and the Nueces River Basin. 

The opportunity to review and comment upon the Phase I documents is 
appreciated. If there are any questio,ns, please call William 
Jackson at (409) 766-3699. 

cc: 
F/SE02 - A. Mager 
F/SE022 - W. Jackson 

Sincerely, 

o~'--~ Donald Moore, Chief 
Galveston Field Branch 
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GUADALUPE-BLANCO RIVER AUTHORITY 

July 5, 1994 

Mr. Fred Pfeiffer, General Manager 
San Antonio River Authority 
and Administrator, West Central Study Area. 
Trans Texas Water Program 
P. 0. Box 830027 
San Antonio, Texas 78283 
(copies to other recipients as attached) 

Re: Trans-Texas Water Program 
West Central Study Area 
Phase I Interim Repon 

Gentlemen: 

The Guadalupe-Blanco River Authority has reviewed the Phase I Interim Repon for the 
West Central Study Area of the Trans Texas Water Program and offers the following 
comments: 

Comment l 
Volume 1 of the repon presents an extensive analysis of water supplies, demands, and 
shortages in an assumed repetition of the drought of record. The analysis indicates the 
existing and projected demands for water in the Edwards region, the existing supplies of 
water that can be used to satisfy the demand. and a summary of existing and projected 
shortages that need to be satisfied by obtaining additional supplies. 

In all situations where surface water is considered supplies are based only on a firm yield 
.bisis. but in the instance of the Edwards Aquifer, the maximum use specified in Senate Bill 
1477 is used as the available supply. This is "mixing apples with oranges." The minimum 
standard that should be used in this analysis is to assume a repetition of the drought of 
record. Under historic drought conditions the firm yield of the Edwards has previously 
been detennined to be approximately 200,000 acre-feet per year. 

As an example, the supply shown to be available from the Edwards Aquifer of 450,000 
acre-feet per year-- is more than twice the firm yield of the Edwards. Plugging in 
450,000 acre-feet per year as the amount of water that can be supplied from the Edwards 
results in the erroneous conclusion that only slightly more than 100,000 acre-feet of water 
per year from additional supplies is needed to satisfy immediate (year 2000) demands. 
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When the Edwards fum yield of 200,000 acre-feet per year is used in a traditional 
drought-of-record analysis, the immediate (year 2000) shonage will be shown to be over 
350,000 acre-feet per year. This conclusion obviously affects the choices needed to be 
made to eliminate the shonage, and how quickly action must be taken. 

For consistency and to accurately identify the amount of shortage during drought 
conditions, we suggest that the charts and tables be amended to show the firm yield 
of the Edwards at approximately 200,000 acre feet. Further, GBRA urges that 
Volume 1 be amended to reflect the 200,000 acre-foot-per-year Edwards firm yield 
and to clarify that pumpage as high as 450,000/ 400,000 acre-feet is not available 
during droughts. 

Comment2 
In Section 3.17 of Volume 2 of the repon, two of the four scenarios properly assume a 
fixed Edwards pumpage rate of 200,000 acre-feet per year. We believe this analysis 
correctly indicates the amounts of shonage in the region. 

The remaining two scenarios assume a fixed pumpage rate of 400,000 acre-feet per year, 
even through a repeat of the drought of record. We recognize that this amount is 
specified inS. B. 1477 as a maximum permitted withdrawal, but only until December 31, 
2007. S.B. 1477 also states that withdrawals must be limited to ensure that springflows 
are not affected during critical drought conditions, and that after December 31, 2012, 
minimum springflows must be maintained to the level required by federal law. Pumping 
400,000 acre-feet through the drought of record would cause both the Comal and San 
Marcos Springs to go dry in violation of S.B. 1477 and the Coun order. 

We suggest that the report include an explanation that the pumpage levels of 
450,000/400,000 acre feet were specified inS. B. 1477, however the Federal Court 
has found the pumpage assumption to be unacceptable under federal law during 
drought conditions. 

Comment3 
An important component of the water supply planning within the Guadalupe and San 
Antonio River Basin is the estimate of springflow at Comal and San Marcos Springs. 
Early in the planning effort it was agreed to use the existing 1WDB model in Phase I. It 
was understood that the 1WDB model has a tendency to predict higher springflow, 
panicularly during drought conditions. 
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Due to the importance of springflow, GBRA recommends that a section be added to 
discuss the methodology used to calculate springflow and include a discussion of the 
calibration process. In Phase ll, consideration should be given to recalibrating the 
existing Edwards groundwater model or developing a new model. To obtain 
realistic water supply options, sound springflow data is a must. 

Comment4 
For projects which involve both storage reservoir and run-of-river pump stations (such as 
the Cuero II Reservoir project) two environmental screening criteria were applied. The 
storage reservoir was evaluated under the "reservoir environmental criteria" while the 
pump station was evaluated under the "instream flow and bay and estuaries criteria". We 
believe these types of projects should be evaluated only under the "reservoir criteria". 
This would assure that all projects are evaluated on an equal basis. 

In Phase n, consideration should be given to reevaluating projects which involve 
both storage reservoirs and pump stations using the same environmental screening 
criteria as stand alone reservoirs. 

CommentS 
Based on results of the study it appears that the initial environmental screening criteria is 
too broad. While we recognize that the original criteria was developed only for screening, 
"sensitivity analysis" which compare the screening criteria with actual criteria indicates 
that the screening criteria requires flows in excess of environmental needs and substantially 
reduces amounts of water available for meeting regional water needs. 

We suggest that environmental criteria for Phase II more accurately reflect existing 
permitting criteria and that yields of potential projects be developed based on the 
new criteria. 

In the Guadalupe River Basin substantial work bas been completed on both 
instream flow needs and bay and estuaries. We encourage the use of this data for 
refinement of the amounts of water that are actually available. 

Comment6 
The report should be corrected to reflect that Canyon reservoir has a conservation 
capacity of 382,000 acre feet (page 3-331), and that surface area full conservation 
pool is 8,231 acres. 
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Comment7 
The finn yield of Medina Lake which is reported at 8,770 acre feet should be 
confirmed. To our knowledge the finn yield has not been fully studied. 

CommentS 
For the Guadalupe River Basin the supply tables report both consumptive permits 
(272,327 acre feet) and once through permits (587,500 acre feet), while hydroelectric 
rights have evidently been excluded. The once through permits need to be reviewed 
to assure that they were not reported twice, once under the consumptive category, 
and again under the once through category. 

Comment9 
Alternatives G-10 through G-12 are not described or shown with cost estimates. 
Although these water supply options are not listed because they are not considered 
stand alone, finn sources, we believe they can be developed as finn sources by 
supporting periodic low flow periods with stored water from Canyon Reservoir. We 
believe these options need to be treated as other finn sources. 

Comment 10 
It would better define the regional water needs if the present and anticipated uses 
by SAWS were listed separate from the Edwards Region and the San Antonio area. 

Comment 11 
It should be clarified that when existing run of river permits are moved to make 
water available to meet regional needs, those permits should keep their priority date 
and should not require rehearing. 

Thank you for consideration of these comments. We will be available to discuss this 
matter funher, and suggest that when the Addendum and Executive Summary is issued it 
present a clear picture of the amounts of additional water necessary to supply the needs of 
the region under each scenario. 
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copy: Craig Pedersen 
Texas Water Development Board 

ConMims 
Nueces River Authority 

Joe Aceves 
San Antonio Water System 

Ricklligncr 
Edwards Underground Water District 

Tom Moreno 
Bexar MetropOlitan Water District 

Mark Rose 
Lower Colorado River Authority · 

Honorable John Hall 
Texas Natural Resource Conservation Commission 

Herb Grubb 
HDR Engineering 

Lmy McKinney 
Texas Department of Parks and Wildlife 

pageS 
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July 25, 1994 

Coleman Rowland 
711 Mariner 

Austin, TX 78734-4342 

Steven J. Raabe, P.E., Project Manager 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Steve: 

.' '......, ,.., . 
_ .. /--_...\I,. --;•tf -I 

According to the Governor, the Trans-Texas Project "does n.Qi envision any pipeline 
transporting water from Lake Travis to San Antonio." (see enclosure). Since Governor 
Richards has so decreed, can we safely assume that alternatives C-13 A-F will be 
dropped from consideration? 

Encl. 



ANN Tfl RICHARDS 

GOVUNOR 

Mr. Cole Rowland 

STATE OF TEXAS 

OFFICE oF THE GoVERNOR 

A U S T I N, T E X A S 7 8 7 1 1 

June 9, 1994 

Chainnan, Water Committee 
City of Lakeway 
711 Mariner 
Austin, Texas 78734 

Dear Mr. Rowland: 

Thank you for writing to let me know of your concerns about a Trans-Texas working 
group meeting scheduled by the Water Development Board for June 23 in South Padre 
Island. 

I understand that the working group chose this meeting date and location because the 
Texas Water Conservation Association (TWCA) is meeting there at the same time. 
Many of the working group members will also be participating in the T'NCA's 
conference. 

My office contacted Craig Pedersen, Executive Director of the Texas Water 
Development Board (TWDB) to urge that the Board make every effort to allow you and 
others from your community to participate in the Trans-Texas planning process. Most 
meetings of the working group have been held in Austin, and Mr. Pedersen will ensure 
that other meetings are held in this area to accommodate all interested parties. 

' Incidentally, Mr. Pedersen also infonned my staff that the Trans-Texas project does not 
envision any pipeline transporting water from Lake Travis to San Antonio. 

I hope this infonnation is useful to you. 

Sincerely, 

cc: Craig Pedersen, Executive Director,T'NDB 

P"" Omn Box 12428 At"IIN, T"'' 78711 (512)463·2000 (Von)/(512)475-3165(T00) 
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N1VISaRY COMMITTEE FOR PUBUC AHD TEaiNICAL INPUT 

SUBMnTEDB~ Medina County Underground Water Distri8ATE 7/26/94 

COMMENTS: The charts used on water demands which include 1990 

pumpage (p. ES-8; 2-35; 2-52) should include a footnote or 

some other explanat.ion that the figures represent all water; 

not just Edwards pumpage. Some attempt should be made to explain 

the discrepancy between the price (or worth) of Edwards irrigation 

water as determined in Sec. 3.6.5 (pg. 3-139) and the ~rice 

of $150 per a/f assessed by SAWS and included in Figure ES-12. 

In Sec. 3.6.4 (pg. 3-134) the assumption is made that 68,900 a/f 

could be saved through conversion of 107,683 acres to LEPA. 

It should be noted, especially if this alternative is included 

in Phase II, that according to TWBD's irrigation survey, in 

1989 , 30% of the acres irrigated by groundwater were already 

under sprinkers in Medina and Uvalde counties. Thus the amount 

of water which could be ''saved'' would seem to be less. 

PlEASE ATTACH ADDmOtW. st£ETS F NECESSARY. 

PLEASE RE1lJIN TO: 

SlEVEN J. RAABE. p .E. 
SAN ANTONIO RIVER AlmiORlTY 

P.O. BOX 830027 
SAN ANTONIO, 1EXAS 7ft2B3.0027 

(210) 227·1373 
FAX: (210) 227--4323 
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July 26, 1994 

SAN 
ANTONIO 

RIVER 

AuTHoRITY 

Polley Management Committee 
West-central Study Area 
Trans Texas Water Program 
c/o San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283·0027 

RE: PHASE 1 INTERIM REPORT 
WEST-cENTRAL SlUDY AREA 

EXECL:TIVE COMMI1TEE 
Chairman 
Vice Chairman 
Secretarv 

Winston W. Loren: 
Martha Clifton McNeel 

H. B. Ruckman, lll 
Treasurer Otis L. Walker 
Member-at-Lar~e )esse Oviedo 

GENERAL MANAGER 
Fred N. Pfeiffer 

The San Antonio River Authority has reviewed the Phase 1 Interim Report for the West-central 
Study Area of the Trans Texas Water Program and offer the following comments: 

1. In Alternatives L-11 Exchange Reclaimed Water for Edwards Irrigation Water, L-12 Exchange 
Reclaimed Water for BMA Medina Lake Water and L-13 Reclaimed Water Reuse, the amount 
of return flow from the SAWS Wastewater Treatment Plants available for these options hu 
been detennlned based on monthly flows from the treatment plant and monthly demands 
for CPS cooling water. While this analysis Is sufficient to detennlne the average monthly 
availability of return flows which could be used for reuse, It does not adequately address the 
dally variability of return flows that are available to meet the demands of CPS cooling w.ter, 
reuse and maintenance of flow in the downstream reaches of the San Antonio River. 

2. We recommend that any Phase 2 analysis of reuse or reclaimed water availability be done 
on a dally tlmestep. The dally variations In return flow from the SAWS Wastewater Treatment 
Plants can then be compared to the actual diversion capacity of the various users of 
reclaimed water to insure that existing cooling water demands and downstream flow 
requirements are met. 

These comments are offered for your consideration. Please contact me or Steve Raabe H you have 
any questlonL 

General Manager 

FNP:SJR:nnc 
___ P_=~--~--ta-\TRANSTEX\L ____ m_s ____ BOARD OF DIRECTORS --------------

District l 
J .... Ovtodo 

Dismctl 
Martha Clifton McNeel 

Be:ur Counrv 

Diltria 3 
Cedi W. !loin 

Oiatria: 4 
Paul K. Herder 

A•ut~< 
Nancy M. Srcva 

Atut~< 
Rowe< V. Garv 

Wilson County Karnes County Goliad Counrv 

Winston W. lorenz 
).C. Tu,.,.... 

TNHt Hunt 
H. B. Ruckman. Ill 

R. H. Ramoev. Jr. 
Otis L Walker 

100 East Guenther Street o P.O. Box 830027 • San Antonio, Texas 78283-0027 • (210) 227-1373 • FAX (2 10) 227-4323 



Cllftoa L. Stacy 
Presideat 

CariE. Ray 
Vice-Presidcut 

Robert Hauaer.Jr 
Oiredor 

Rlcbari A. Hoover 
Oiredor 

wuu....o.LuU 
Oiredor 

WUU.... JL Ruple 
Oiredor 

JbaT.Hater 
Clcaonl Manager 

MlbMaboMy 
Fle!d Tec!micWl 
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EVERGREEN UNDERGROUND WATER CONSERVATION DISTRK'T -_J 

210-769-3740 Fu:: 210-769-2492 
P.O. Box 155 1306 Brown 

JOURDANTON, TEXAS 78026 

July 26, 1994 

Mr. Steven J. Raabe, P.E., Project Manager 
Trans Texas Water Program 
West Central Study Area, Phase 1 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Dear Steven: 

1-800-259-3740 

The Board of Directors of the Evergreen Underground Water Conservation District have 
reviewed Volumes 1 and 2, Trans Texas Water Program, West Central Study Area, Phase 
1 Interim Report. We have the following comments concerning the sections pertaining to 
the Carrizo\W'tlcox Aquifer: 

We have been told that the Carrizo\ Wilcox Aquifer is in the 1TWP as a source of water 
for transfer and as a source for artificial storage and recharge only because this aquifer bas 
historically been used as a base for water studies. If this is so, can we expect that Phase 2 
of the TTWP will not contain the Carrizo\Wilcox Aquifer as a source of water available 
for trade, transfer, and\or recharge? 

The Board thinks that inaccurate or out-of-<late information was used in Phase 1 studies of 
the Carrizo\Wtlcox as pertains to the Acre Feet available for trade, transfer and\or 
artificial recharge. See attached copy ofpumping\recbarge data compiled by the Texas 
Water Development Board, provided to Evergreen U.W.C.D. on July 21, 1994. 

The Carrizo\ Wilcox Aquifer must be managed as a "renewable resource;" one that is only 
partially replenished each year. 

The Evetgxeen Underground Water Conservation District will not allow demand for large 
amounts of water from areas outside of the District to reduce the quantity of water for 
irrigation, municipal and residential water wells. The district rules will be enforced to 
prevent this happening. 

The projection of reduction in irrigation water demands for Frio, Atascosa, and Wilson 
Counties are disputed. The Board of Directors ofEvetgxeen UndergrQund Water 
Conservation District do not agree with the levels of decrease in these three counties as 
they are not justifiable projections. 
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July 26, 1994 
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The Evergreen Underground Water Conservation District of Atascosa, Wilson, and Frio 
Counties, which is a special legislative district, has jurisdiction to regulate any artificial 
recharge facilities, new wells, well spacing and production, and transfer of Carrizo water 
or any other aquifer water out of the District. Therefore, we are certain that both HDR 
Engineering, Inc., and LBG-Guyton Associates are very aware of the possibility that no 
large water wells or water well fields will be drilled in Atascosa and Wilson counties and 
no water will be transported out of the District, without approval, in accordance with the 
rules of the District. 

The Carrizo\ Wilcox Aquifer is a part of the underground water system in the West\Central 
Study Area. However, the Carrizo\ Wilcox is a declining aquifer and should be shown the 
same respect and protection as the Edwards Aquifer is receiving today. The Carrizo\ 
Wilcox Aquifer should not be depleted to save the Edwards Aquifer. The Evergreen 
U.W.C.D. Board of Directors have been mandated by the State Legislature and elected by 
it's constituents to preserve and protect the Carrizo\ Wilcox Aquifer. We will do that to the 
best of our abilities. 

In conclusion, the Board of Directors of the Evergreen Underground Water Conservation 
District hereby requests that all charts and graphs used in Phase 2, West Central Study 
Area will omit any reference to the use of the Carrizo\ Wilcox Aquifer as part of the Trans 
Texas Water Plan. 

Sincerely, 



County: 

Municipal 
2,917 

County: 

Municipal 
3,001 

County: 

Municipal 
3,384 

Evergreen U.W.C.D. 

1991 Ground Water Pumpage Summary Of Carrizo-Wilcox Aquifer 
Compiled By The Texas Water Development Board 

Units: acre-feet 

Atascosa 

Manufact. Power Mining Irrigation Livestock 
0 6,637 1,428 48,684 128 

Frio 

Manufact. Power Mining Irrigation Livestock 
0 51 222 88,548 92 

Wilson 

Manufact. Power Mining Irrigation Livestock 
0 0 285 10,818 183 

Estimated Average Recharge To The Aquifer In Each County 
By: Alexander & Richards (1966) For Atascosa & Frio Counties 
By: Sames (1956) For Wilson County 

~~~})? 
Total acre-feet 

59,794 

Total acre-feet 
91,914 

Total acre-feet 
14,670 

County Total acre-feet Of Recharge Surplus Or Deficit Water Supply 

Atascosa 13,000 -46,794 

Frio 10,000 -81,914 

Wilson 26,000 11,330 

Page 1 





Southwest Texas State University 
San Marcos, Texas 78666-4616 ( 512) 245· 2329 
Fax (51 2) 2 4 5- 2 6 6 9 e- mai I: gl enn@sebor gi a.ear dc.swt.edu 

Edwards Aqu iter Research 
and Data Center 

Steven J. Raabe, P.E., Project Manager 

July 27, 1994 

Trans-Texas Water Program, WCStudy Area 
SARA, 100 E. Guenther St., P.O. Box 830027 
San Antonio, Texas78283-0027 

RE: Comments on Phase I Interim Rept. West Cent. Study Area (Trans
Texas Water Program) 

Dear Steven: 

I would like to make the following comments. First I would like to say 
that this approach to determination of the most feasible way to supply 
the water needs of the region is to be commended. I would thank the 
sponsors of the project for their foresight. Second I will provide a series 
of comments on portions of the report. They will appear with page 
references: 

• 3-42 ('II 2) I am concerned with the L-13 option of recharging the 
aquifer with treated wastewater, unless that wastewater had undergone 
tertiary treatment and dechlorination. It is logical to mix such water 
with surface water first and allow it to flow across the recharge zone 
(this is addressed in other options). Temperature and organic loading 
are important considerations for the unique groundwater community. 
Oxygen depletion could be a real concern if very much organic loading 
occurs. Additionally there is the concern for viruses and Giardia, since 
they may pass conventional treatment. Filtration with anthrafilt would 
be essential at the end of the process. 

• Tab. 3.2-6 The genus of the amphipods listed is Stygobromus, 
misspelled in this table. , 
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the Texas Blind Salamander is only found in Hays Co., some distance 
from Alternative. vicinity L-11. 
I do feel that options L-12A and L-128 make a lot of sense. They 
potentially have less environmental impact than other options. 

• Fig. 3.4-1 Alternative L-138 does not indicate tertiary treatment, 
but rather mixing with Calaveras Lake Water, which is already primarily 
treated wastewater, even though it has flowed first in the bed of the San 
Antonio River. Tertiary treatment, including filtration with an anthrafilt 
carbon filter would be essential to removing concerns for injection into 
the Edwards Aquifer. The site for injection proposed in Medina Co. is 
much preferred over any consideration of injection in Comal or Hays 
Counties. The injection would augment the Edwards and this 
accompanied with reduced pumping of the aquifer should assist in 
maintaining adequate spring flow at Comal Springs. If Comal Springs 
are protected, it follows that San Marcos Springs should be adequately 
protected. These comments also relate to 'II 1 on page 3-111. 

• Tab. 3.8-3 Stygobromus is misspelled in four places. 

• Section 3.10 Spring flow augmentation is a misnomer. River 
augmentation or Aquifer augmentation can occur, but spring flow 
augmentation is highly doubtful at best. Reason: This type of 
augmentation assumes that a groundwater mound can be created in the 
vicinity of the springs. Pump tests in the general vicinity have difficulty 
creating draw down in the wells. The area is highly transmissive, and 
very porous. When the aquifer water level is below the lip of the springs, 
water added to the spring area will recharge through the spring 
openings. In the UT Draft Augmentation report a number of scenarios 
were considered. None had sufficient merit to be considered feasible, 
due to inadequate assurance of success, most had considerable 
environmental impact, and some would create considerable liability for 
impact on nearby Municipal Water Wells. Some were laughable if not 
ridiculous Ex. Scenario that would suggest grouting up the aquifer 
formation on either side of the spring areas. The entire idea of 
Augmentation of Spring flow by any of the suggested scenarios is flawed 
due to reasonable concern for the ability to create a Groundwater mound 
in Spring Areas, and the potential impact of draw down of the aquifer 
below historic levels, thereby allowing water quality to be degraded due 
to the highly probable mixing with saline water, that has been shown to 
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be under the fresh water in the Comal Springs area, and is likely in the 
San Marcos Spring area. One should keep in mind that the proximity of 
saline water to the fresh Edwards water in San Marcos and New 
Braunfels is a major concern. The area of fresh, artesian Edwards water 
is very narrow in these areas. An example of this is the highly saline well 
in the Edwards. a stones throw from the San Marcos Spring area (a few 
hundred feet). This well has a salinity of> 8,000 mg/1 and a conductivity 
> 13,000 Jlmhos/ em throughout the Edwards formation. 

Consider that during the drought of the SO's numerous wells(::::: 40) 
showed decreased water quality (Information provided at TNRCC 
hearing on the Edwards). Small segments of Edwards Aquifer in the 
Barton Springs and Northern Segment have shown decreased water 
quality in wells and springs during drought. These areas are 
hydrologically separate from the San Antonio Fault Zone Edwards 
Aquifer, but geologically they are very similar (they could be considered 
as microcosms of what may happen in the larger San Antonio portion). 
A USGS study in Austin documented the water quality changes in Barton 
Springs, and nearby wells during a drought. In Round Rock, the city had 
to switch from using their City wells during a mid 80,s drought when the 
water in the wells became saline within a two week period. Round Rock 
was fortunate to have Austin next door to supply them during the crisis 
and until they were able to secure an assured supply of surface water 
from Lake Georgetown. 

3-186 'Ill I do not concur that augmenting the flow of Comal and 
San Marcos Springs is "feasible from geological, biological and 
hydrological perspectives" under any condition. My overall impression 
of the draft Augmentation report from UT was that it was poorly done, 
inadequately thought out and false logic was used often. The underlying 
premises were false and it should be totally disregarded. It reflects a lack 
of professionalism and poor science. 

Tab. 3.10-1 Consider that the Endangered Species Act requires 
protection of the Natural habitat of the Endangered or Threatened 
species and maintenance in an artificial situation will not be considered 
meeting the criteria of the act. In addition, it should be pointed out that 
Eurycea nana has not been propagated in captivity. It apparently 
requires the water flowing out of the springs to produce the proper 
environment for its eggs, which it deposits in the gravel substrate of the 
springs. 
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3-235 The Applewhite Reservoir seems to be a logical part of 
the overall plan to provide adequate water to San Antonio. If San 
Antonio is going to be able to store water for reuse, irrigation, injection 
or for use during drought it must have a storage facility. Since 
Applewhite is partially completed and would provide that storage it 
makes sense to finish its construction. The Alternative S-148 (Delivery 
of water to the recharge zone) has merit, but must consider the level of 
treatment afforded the water. Since this water will likely recharge the 
aquifer with little attenuation of any contained contaminants, it must be 
treated with tertiary treatment, including anthrafilt filters. It must then 
be dechlorinated. 

I welcome the opportunity to comment on this study and commend HDR 
for some excellent work. 
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TEXAS WATER DEVELOPl\1ENT BOARD 

Charles \V. Jenness, Chairman 
William B. ~ladden . .1/tmber 
Diane E. Umstead .. I! ember 

Mr. Steve Raabe, P.E. 
San Antonio River Authority 
P. 0. Box 830027 
San Antonio, Texas 78283-0027 

Dear Steve: 

Craig D. Pedersen, 
E:ucuti~ Administrator 

July 28, 1994 

Re: Comments on VVest-Central StUdy /Vea Phase 1 Interim Report 

Wesley E. Pittman, Vice Cltainnan 
Noe Fernandez. Jlember 

Elaine M. Barr6n, M.D .• Jfember 

Attached for your review are comments on the above-referenced report. If you have any 
questions or comments, please call Dennis Crowley at (512) 463-7976. 

Sincerely, 

·~~~ 
Tommy ~t!0 
Deputy Scecutive Administrator 

Our Mission 
E:urrise kadnsltip in t1te conservation and mponsibk di!<XIopmmf of ts:ater mourr:es for t1te benqit of t1te citizms, economy, and mvironmmt of Taos. 

P.O. Box 13231 • 1700 N. Congress Avenue • Austin, Texas 78711-3231 
Telephone (512) 463-7847 • Telefax (512) 475-2053 • 1-800- RELAY TX (forthe hearing impaired) 
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AlTACHIVENT N0.1 

COIVM:NTS ON \NEST -CENTRAL STIJDY AREA PHASE 1 INTERIM REPORT 

POPULAJ]ON. WAJER DEMAND AND WAJER SUPPLY PROJECTIONS 

Page 2-95, first full paragraph: 

The report states that the GBRA hydroelectric pov.er generation is 600 cfs at 
Dunlap. Pemit 4167 (Application 4445), issued to GBRA in 1985, is for 
hydroelectric power generation at Canyon Lake 'Nith an authorized maxirrum 
flQ\N rate of 600 cfs. Hov.ever, Certificate of Adjudication 5488 states that the 
authorized maxirrum flQ\N rate is 1300 cfs at Lakes Dunlap, McQueeney, Placid 
and Nolte, with a priority date of April 1, 1914. 

The effects of assurring the 600 cfs, rather than the 1300 cfs, need to be 
assessed or darified as to vlny it is more appropriate. 

CQNSERVAJ]ON 

The water conservation portion of the report, as stated above, is adequate for "first'' 
analysis of the costs and potential savings, but the reviev.er felt that more specific 
water use data for the study area is needed to fully support the condusions of this 
section. Specific local data that would be helpful indudes: 

1. Population, age and errployment information (plurrbing estimates), 

2. Average and dry year per capita water use for area and major cities in 
the area, 

3. Average and dry year seasonal use (lV\tOB has this information), and 

4. Estimates of the breakdO'Ml of residential, apartment, conmercial, 
institutional, and industrial water use to the extent possible. 

Other comrents indude: 

1. Page 3-59 - The latest water plan material estimated that plurrbing 
retJofit 'Nill result in a 21.7 GPCD savings instead··of a 17.8 GPCD 
savings as used in the 1992 water plan update. Since the study is 
based on the 1992 projections, it may not be appropriate to change to 
the new nurrber, but it may be appropriate to mention that, based on 
latest studies in California, savings are likely to exceed the conservative 



17.8 GPCO used in the study. 

2. Page 3-62- Landscape watering conservation VJaS estimated to result in 
a savings of 10 GPCO. The basis of this estimate- i.e. how much 
seasonal use VJaS assumed in the first place for both average and dry 
years- should be presented. From the infonnation presented, it is 
assumed that a 30 percent reduction VJas used which irrplies that 
seasonal water use in the area is 33.3 GPCD. 

3. Page 3-63 - Estimates of savings in both residential and in conmerdal 
settings should be rrade. 

4. Page 3-64 - Please provide additional explanation of the difference 
between "Stand Alone, and Corri:lined Measures" in Table 3.1-1. 

5. Page 3-71 -On the fourth and fifth lines on this page, the report states 
that the savings will be "28 GPCD in addition to the 18 GPCO." The 28 
GPCO savings indudes the 18 GPCD (See Table 3.1-1). 

WATER REUSE 

The water reuse section (3.2) provides an adequate coverage of the topic for these 
purposes. The COI'll>8rative infonnation that this study provides for the several reuse 
possibilities is espedally helpful in understanding the over-all context of reuse in this 
area. Several small items were noted and are presented below: 

1. Pages 3-77 through 3-79 -The relation between the maximum diversion 
rate and annual water availability needs to be better desaibed in the text 
to indicate that the reason that a certain diversion rate does not result in 
an equivalent availability over a 12 month period is that when all existing 
water rights and reuse comritments are considered, \Nastewater at that 
diversion rate is not always available. This is desaibed if one corri:lines 
several parts of the text, but an explanation in the form of even a foot 
note for Figure 3.2-2 YoOOid be helpful. 

2. Irrigation of food crops with treated effluent - M. several places in the 
report, adjustment to how much reuse can occur is limited to "non-food 
crop" agricultural irrigation. Chapter 310 {§Section 310.8(1)(A)} allows 
effluent to be used on food crops if it meets quality criteria. The report 
should be changed to reflect this. . 

PEMNERAUZADON OF EtlNARDS "BAD WATER' 

3.7.1 l'AOB staff believes that the third sentence, which begins "Due to the 
CO!l'l>8ratively high costs ... " is erroneous and should be replaced with a sentence such 
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as 'These processes are chosen Vvtlen they are derronstrated to be the 10\AeSt cost 
alternative that 'Nill produce water of the desired quality for the intended purposes, 
regardless of location. 

The last paragraph of this section states that the only alternative considered here is to 
desalt water south of the "bad water line". 1-lowever, it could be argued from the other 
infonration in this part (Section 3. ?)of the report that pumping from this part of the 
aquifer could actually induce fresh water into this part of the aquifer thereby moving 
the "bad water line" further to the southeast. 

3.7.2 The monitor wells that transect the "bad water line" in Bexar, Corral, and Hays 
Counties should be discussed in more detail here to give that infonration more 
creditability. The present discussion and "condusions" are only conjecture and not 
based on any readily available data. The argument could be rrade here that since the 
fresh water and saline water portions of the aquifer are interconnected, you could 
increase the size and volume of the fresh water zone by pumping out the saline water. 

The next to last paragraph of this section states that desalting processes are very 
sensitive to water quality changes and that costs could rise drarratically if the 
feedwater quality deteriorates. V\klile this statement is generally true, ground water 
quality does not change rapidly, as a rule, and in this case, the quality rray actually 
irY1Jrove 'Nith pumping because the highest porosity and permeability occurs in the 
fresh water portion of the aquifer. 

The final paragraph in this section refers to a brine production rate of 10 percent, 
Vvtlich in tum means that the desalting process is designed for a 90 percent rect:Nery 
of fresh "product'' water. This presents tv.o problems 'Nith the rerraining discussion of 
Section 3.7. Rrst, 90 percent recovery is considered in the design of plants treating 
rem water 'Nith a total dissolved solids content of about 3,000 rrg/1 or less. If this is 
Vvi'lat the author intended, the cost inforrration in Table 3.7-2 is incorrect because it is 
too high. The cost information in Table 3.7-2 rrey more dosely represent treating 
water 'Nith 10,000 rrgll dissolved solids, in Vvtlich case the 90 percent recovery rate is 
not econorrically achievable. Second, the saline water availability over the planning 
horizon essentially assumes that there 'Nill be no recharge, and that is incorrect. This 
assurl1Jtion indicates "mning" of the aquifer Vvtlich requires the saline water not be in 
hydrologic contact 'Nith the fresh water portion of the aquifer. 

3.7.3 In the final paragraph, 90 percent recovery of product water from raN water 
containing 10,000 rrgll v.oold generate a waste brine containing about 99,000 rrgll 
dissolved solids. TV\{)8 staff is not aware of a meni:xane plant that has accomplished 
this level of removal efficiency. Reverse osmosis has consistently been derronstrated 
to treat that quality of water, but recovery is reduced to 50-60 percent for technical and 
econorric reasons. The limted discussion of brine disposal methods also indicates 
the author has not investigated all possibilities. For exarll>le. oil production 
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inmediately dO'MH!ip from the "bad water line" in the Edwards and other formations 
offers tvvo more possibilities for brine disposal recort'llleted, old oil wells or water flood 
projects in the area. 

3.7.5 The third from last paragraph regarding the BRA Lake Granbury system fails to 
point out that part of the costs that are higher than design are the result of TNRCC 
requirements for redundancy of certain equipment and personnel, and some of these 
vvill not be required in Mure plants once the Comrission becomes convinced of the 
reliability of reverse osrrosis and electrodialysis reversal plants. Nevertheless, at 
$1.99/1000 gallons, this is still the least expensive source of supply of water that 
exceeds drinking water requirements. 

The reference to the energy intensive nature of rnerrt>rane processes in paragraphs 
tvvo and five is rrisleading and the reference to an inadequate power supply in 
paragraph eight is incorrect. The merrtlrane processes, and reverse osmosis in 
particular in this discussion, '~~All require 5-10 kilowatt hours per 1000 gallons of product 
water when treating the quality of rem water discussed in the report. In addition, there 
is currently a surplus of electrical generating capacity in Texas. 

The information given in the last paragraph and Table 3.7-2 v.oold be much more 
rreaningful if the approximate nul'li:>er of wells, length of pipelines, and consumption of 
energy and consurrables was given. Ps given, it is not possible to make comparisons 
Vlrith knO'M'l systems and cost data from elsewhere. 

ENVIRONNENTAL 

SPRINGFLOW AUGMENTATION STUDY 

Prelirrinary results from the inco111Jiete springflow augmentation study \Nere cited by 
HDR in the Draft Phase 1 Report for the West Central Area wthout any caveats about 
probable changes in the final results. Recharge factors, water availability, and 
environmental irrpad assessments reported in the prelirrinary draft springflow 
augmentation report v.aere intended for review purposes only and .QQt for public use or 
quotation (see Executive Adninistrator's March 4, 1994 transrrittalletter to local 
sponsors). In fad, the principle investigators acknoii'Jiedged that the ear1y draft 
springflow augmentation report contained significant errors and orrissions which v.oold 
be corrected in the draft final report. A corTl'lete draft of the springflow augmentation 
report wll be available in August 1994, and it wll include major revisions and 
corrections to the prelirrinary draft of March 1994 as reported by the report authors. 

Nevertheless, it is appropriate for HDR to state in their lTv\P Phase 1 Report that a 
study of springflow augmentation is being performed and that a tiraft final report vvill be 
available in August 1994. These studies have indicated that springflow augmentation 
is expensive and of questionable feasibility. M. present, we are not aware of any 
rrethod that is fully feasible; that is, physically, cherrically, biologically, and socio
econorrically feasible for successful preservation of all endangered species dependent 



upon the major springs at San Marcos and Nev./ Braunfels, Texas. 

GENERAL 

Plant and animal species listed by the USFV'vS and TP'J'IA) as endangered or 
threatened, or those 'Nith USFV'vS candidate listing status, were identified if they 
occurred in the area of each alternative, as we requested. Unfortunately, the animals, 
plants, and comrunities listed by the Texas Organization of Endangered Species 
(TOES) was not included, although we asked their inclusion at our last TAC meeting. 
It v.uuld still be appropriate to provide TOES listings, Vvtlich are considered by most 
biologists in the state to be the leading edge of the science from Vvtlich the other tv..o 
agencies get their information. 

Tv.u C2 (Blue Sucker and Guadalupe Bass)and one C1 (Cagle's Map Turtle) species 
listed by the USF\1\S are described as having been observed 'Nithin the Undenau 
Reservoir site area. This statement is a significant error. The report references the 
F. C. Killebrew (1991) study funded by the Board for the observation of the Cagle's 
Map Turtle in the Undenau Reservoir site area. In fad, Dr. Killebrew reported 
observations only in the Guadalupe River, Vvtlich would affect the Cuero Reservoir 
project but not the Undenau Reservoir project. TV\OB staff is also unaware of any 
collection records of the Blue Sucker or Guadalupe Bass in Sandies Creek at the 
Undenau Reservoir site; however, Table 3.22-2 reports their occurrence there. 
TV\08 staff and consultants conducted extensive fishery collections in Sandies Creek 
and did not find these tvvo species (MatheYJS and Ahle 1991 ). Furthermore, staff 
v.uuld not consider the habitat suitable for these species, Vvtlich tend to prefer large 
fast to rroderately fiO'Ning rivers. Sandies Creek is a small fiO'Ning tributary. If any of 
these species are present, "it v.uuld render this reach unsuitable for the construction of 
an ifll>OUndment," according to the Phase I report (page 3-378). Staff v.uuld agree 
'Nith that statement, but their occurrence is not docurrented for the Undenau Reservoir 
site. T'Ml of the species (Cagle's Map Turtle and Blue Sucker) do occur in the 
proposed Cuero Reservoir site, and thus, that area may be considered inappropriate 
for irTfX)undment. The report does not consider the effect of the proposed off-channel 
reservoir at Santa aara Creek (alternative G-14, pages 3-322-3-323) on the Cagle's 
Map Turtle, although they list it in Table 3.19-1 of their report as occurring in the 
project area. 

A point of confusion may be the TP\1\.0 report of listed species in their Board funded 
document entitled "A Natural Resource Survey for Proposed Reservoir Sites and 
Selected Stream Segrrents in Texas". The Natural Heritage Program lists species by 
county, so if a listed species occurs in the county of a proposed reservoir project, but 
not in the project area itself, it is still listed as occurring in the project area. This was 
the case for the Cagle's Map Turtle occurrence in the Guadalupe River of Gonzales 
and DeWtt Counties. Although the species does not actually occur in the Undenau 
Reservoir site area, T'P\1\05 lists it as occurring there because both the species and 
proposed reservoir occur in these counties. staff believes this is a characteristic of 
TPV\.O's listing procedure that leads to confusion, such as we see in this case. 



c 
Editorial review conments include rrisspelling "Balconian Biotic Province" (page 3-
225), referring to "Cuero Reservoir'' site by its old name of "Cuero I Reservoir'' site 
(page 3-356-357), and referring to Cagle's Map Turtle as a "C1" species in Tables 
3.21-2 and 3.22-2, but as a "3C' species in Table 3.19-1. Wlile the first two are 
SOI'TleYJhat rrinor editorial comments, the later categorical error is of some regulatory 
significance. 



cc: Regional Director, Billings, Montana, Attention: GP-700 
Area Manager, Oklahoma City, Oklahoma, Attention: OT-100 



United States Department of the Interior 
BUREAU OF RECLAMA TlON 

Great Plains Region 
AUSTIN RECLAMATION OFFICE 

IN REPlY 
REFER TO: 

TX-7000 
PRJ-4.00 

Mr. Steven J. Raabe 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

300 East 8th Street, Room 801 
Austin, Texas 78701-8225 

July 29, 1994 

ry~ 1~72-'/_ 
... , •• . -.,_J _,_.-_r __ , -j 

Subject: West Central Study Area Technical Advisory Committee Review Comments, 
Phase I Interim Report, Trans-Texas Water Program 

Dear Mr. Raabe: 

Thank you for providing the draft interim report for our review. The report appears to 
meet the Phase I objectives of displaying population, water demand and water supply 
projections and a general evaluation of water supply alternatives to consider for meeting 
present and future water demands. 

Although the report mentions that the Policy Management Committee (PMC) will select 
the most attractive options for more detailed study in Phase II, it is confusing to the 
reader to understand how the Policy Management Committee can effectively utilize the 
information as presented to make a well informed decision regarding which alternatives 
should be eliminated from further study and which alternatives stand out and should be 
studied in more detail. We think the report could be strengthened by adding a chapter 
that ranks the alternatives using a type of a matrix with weighted parameters wQich could 
assist the PMC in making such determinations. This chapter could also include a section 
which summarizes the investigation findings and presents an outline of the recommended 
activities to be conducted during the second phase of the program. 

We appreciate the opportunity to comment on the report and look forward to our 
continued involvement in this study. 

Sincerely, 

Fred R. Ore 
Austin Reclamation Representative 



EDWARDS UNDERGROUND WATER DISTRICT 

COMMENTS ON INTERIM REPORT 
WEST CENTRAL STUDY AREA 

TRANS TEXAS WATER PROGRAM 

2.0 POPULATION, WATER DEMAND, AND WATER SUPPLY PROJECTIONS 

Section 2.2.2.4 Irrigation and ·Water Demand Projections for 
Counties of the Edwards Aquifer Area, Page 2-51 and Table 2-14 

TWDB predicts that by year 2010, approximately 90,000 acre feet of 
irrigation water demand in the Edwards Aquifer Area will disappear. 
Improved irrigation efficiency and reduced acreages due to poor 
economic conditions are given as the reasons for this reduction. 
In two water supply alternatives examined later in the report, it 
is proposed that 1) City of San Antonio wastewater will be 
exchanged for Edwards irrigation water (L-11) and 2) Edwards 
irrigation water will be purchased or leased for municipal or 
industrial use (L-15). Those examinations do not completely 
acknowledge the reductions predicted here. The reconciliation of 
demand and supply figures should avoid double counting the 
reduction in demand that is predicted to occur and the proposed new 
supply from conversion of irrigation supply to other uses. 

Section 2.2.3.2 Page 2-26 and Table 2-19 

Note the significant increase in the predicted industrial demands 
in the Guadalupe Basin Adjacent Area, especially the jump from 1990 
to 2000. These projections seem high given the last forty year's 
history of industrial demand in that area. For purposes of this 
report the sponsors agreed to accept the TWDB projections without 
argument. This is noted for future reference only. 

Section 2.3.1 Groundwater supply Projections Page 2-84 and Table 2-
27 Page 2-87 

The Edwards Aquifer component of groundwater supply in the Edwards 
Aquifer counties is pulled out and presented as a total at the 
bottom of the Table. This was probably done to avoid an 
insupportable division among the counties of the Edwards Aquifer 
supply available under S.B. 1477. However, the presentation in 
this manner does not allow the table to be used for its intended 
purpose of comparing present use or future use to the available 
supply. If the Edwards Aquifer supply must be presented as a whole 
number for all Edwards Aquifer counties, then those county water 
use amounts should be grouped for the comparison. 
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Policy Management Committee 
West Central Study Area 
Trans Texas Water Program 
c/o San Antonio River Authority 
P. o. Box 830027 
San Antonio TX 78283-0027 

Re: Phase I Interim Report 
West Central Study Area 

Gentlemen: 

--"-/ ~ :· .· .,.._."" -

P ~-A.J -'i'St- I 

The Edwards Underground Water District has completed a 
review of the subject report and offers the following 
comments for the Policy Management Committee's 
consideration at the August 10, 1994 Committee meeting. 

Sincerely, 

i ,·Ji lilt;~ 
Rick Illgner 
General Manager 

/ST-S 
cc: Greg Rothe w/o attachments 

1615 \.Sr. ~IARYS. P 0. Box 15830 
S-1~ AST0\10 TEXAS 78212-9030 

210-222-2204 
F.n 222-9869 ® 100'< R<-<nled l'llper 



section 3.3 Exchange Reclaimed water for BMA Medina Lake Water (L-
12) 

In Section 3.3.1, page 3-91, first paragraph, the report indicates 
that the current annual irrigation demand supplied by BKA is 
approximately 35,000 acre feet per year. This should be indicated 
as the average amount. The use of this amount (35,000 acre feet), 
whether identified as current annual irrigation demand as indicated 
in the report or as an average use which is suggested here to be 
more accurate, is misleading in terms of the further examination of 
this alternative. 

Irrigation demand in the BKA system in recent drought years has 
twice been over 60,000 acre feet per year. To begin the analysis 
as if only 35,000 acre feet per year is used by irrigators 
substantially understates the amount of irrigation demand to be 
offset, and thus understates the amount of reuse water required. 
The result is an understatement of the cost of this alternative. 
There is more explanation on this when in the discussion of 
Alternative S-13 later in this report. 

Section 3.4 Reclaimed Water Reuse (L-13) 

It is not clear in the narrative discussion of SAWS reuse projects 
which are proposed and which are in operation. Likewise it is not 
clear in the description of the water availability analysis which 
reuse project(s) amounts will take priority over the availability 
of water for the recharge option being examined here. 

The purpose of the comment is to have the report make clear which 
SAWS reuse projects are considered before determining water 
availability for the exchange alternatives with BMA and Edwards 
irrigation and also the proposed 2050 Plan reuse of the wastewater 
stream. And there should be a reference here to the same (or 
different?) instream flow criteria applied as a priority over water 
available for reuse in this alternative. All of the reuse 
alternatives examined in this report should have the same criteria 
of instream flow requirements and dedication to present uses or the 
differences should be noted. 

Section 3.6 Purchase (or Lease) of Edwards Irrigation Water for 
Municipal and Industrial use (L-15) 

A reminder here of the earlier comment that some of the water 
proposed to be available for purchase or lease in this alternative 
is water that will not be pumped in the future according to the 
projections made by TWDB. This analysis assumes that the entire 
area is irrigated with pivots or linear move systems which are 
amenable to LEPA conversion. Probably less than 50% of the 
irrigated acres have these kinds of systems and a large percentage 
not presently having these systems are in field configurations that 
do not allow their use. The amount of water available under this 
alternative from the measures indicated is probably overstated. 



Section 2.3.2 Surface Water Supply Projections Paqe 2-89 and Table 
2-28 and Table 2-24 and Table 2-34 Paqe 2-109 

Presentation of average supply amounts for Medina Lake and 
Applewhite Reservoir for purposes of comparing available supplies 
to current or projected demands is misleading. These amounts will 
not be available in a drought, and as such the presentation 
overstates the supply in comparison to the demand. Also see Figure 
2-27 on page 2-99 as an example of this problem. The shortages for 
the Edwards Aquifer Area supply (surface and groundwater) as 
compared to the TWDB projections of the total water demand will be 
greater during a drought than those presented in this report. 

S.B. 1477 may require reductions in supply available from the 
Edwards Aquifer below the acre-feet per year thresholds. This 
applying, the gap between demands and supplies will further widen. 
Though the nature of this report may necessitate the generalized 
presentation shown, the report should note that the supplies from 
the Edwards and surface supplies be less than those shown during a 
drought. 

Section 3.2 Exchanqe Reclaimed Water for Edwards Irrigation Water 
(L-11) 

The findings here indicate that approximately 38,000 acre feet is 
available from City of san Antonio wastewater return flows for 
purposes of exchange for Edwards irrigation water. A commensurate 
38,000 acre feet of water may not be available from the Edwards 
Aquifer under this alternative. The concern is 1) that the monthly 
irrigation demand curve presented in Table 3. 2-7 on page 3-86 
(taken from the BMA surface irrigation system demand) is too flat 
to be representative of the Edwards irrigation use and 2) the 
sizing of the pipelines to provide 2.3 gallons per minute per acre 
is too low in comparison to the 6-10 gpm/acre required for most 
crops. The first condition understates the amount of Edwards 
Aquifer pumping that could be displaced by this alternative, and 
the second understates the cost of facilities to displace an equal 
amount of Edwards pumping. 

If the purpose of this alternative is to displace the Edwards 
irrigation use, then some recognition in the report is necessary to 
indicate that the 38,000 acre feet available from the reuse stream 
does not necessarily equal 38,000 acre feet available for use from 
the Edwards Aquifer. The cost of this alternative should be 
computed by dividing the cost of the facilities to deliver the 
38,000 acre feet by the lesser amount of Edwards irrigation demand 
offset and available for other uses. 

The narrative in section 3.2.2, page 3-75 and continuing on the 
next page, does not clearly represent which instream flow criteria 
were applied for purposes of determining the reclaimed water 
available in Table 3.2-3 on page 3-77. A clarification would help 
the reader. 



Section 3.30 Shavs Bend Reservoir (C-18) 

A reservoir with a conservation storage capacity of 132,220 acre 
feet as indicated on page 3-473 will not likely provide 100,000 
acre feet of firm yield as indicated page 3-475. Downstream water 
rights and instream flow criteria are probably not included. This 
should be confirmed and noted in the report and in the tables. 

OTHER COMKEHTS 

The collective conclusions of the personnel that prepared the 
report would be helpful to the sponsors. Any concluding or 
summarizing remarks about the relative merits of the alternatives 
by the consultant based on their close working knowledge with the 
information over the past several months will be very useful to the 
sponsors in the future as they consider these alternatives for 
further planning and development. A conclusions section should be 
added to the report. 



section 3.8 Natural Recharge - Type 1 Projects (L-17) 
section 3.9 Natural Recharge - Type 2 Projects (L-18) 

The report presents the drought condition recharge enhancement 
(1947-1956) for the recharge projects previously studied by EUWD in 
the Nueces Basin. The average condition recharge enhancement 
amounts should be presented in Table 3.8-4 on page 3-169 as they 
have been for the Guadalupe Basin Projects in Table 3.9-1 on page 
3-174. 

section 3.13 Medina Lake (S-13) 

In the paragraph at the top of page 3-223, the consultant reports 
that for drought conditions 20,250 acre feet per year of additional 
recharge enhancement will occur if the lake is operated on a firm 
yield basis. It is not clear whether this is the predicted 
recharge enhancement above the historical amount occurring from 
historical operation of the Lake or above the amount that would 
occur if the lake was operated at a maximum diversion of 66,000 
acre feet per year. It to be the latter, but clarification on this 
is needed. 

In Table 3.13-1 the analysis included $9,570,000 in the cost 
estimate from the analysis in Section 3.3. See the comments on 
that section to support the belief that this amount understates the 
amount of reclaimed water (and thus the cost for it) that would be 
necessary to offset the entire (up to 66,000 acre feet per year) 
amount of irrigation use from Medina Lake to make the water 
available for this alternative. This problem has the effect of 
understating the unit cost of this alternative. 

section 3.14 Applewhite Reservoir (S-14) 

An explanation of the term "maximum firm yield" in the first full 
paragraph on page 3-238 is needed. Also note the description of 
the recharge enhancement from operating Medina Lake in a firm yield 
mode in the last paragraph on page 3-238. This seems to confirm 
the opinion offered in the previous paragraph that the recharge 
enhancement numbers reported here represent the increase in 
recharge enhancement over what would be available under a maximum 
diversion of 66,000 acre feet per year. 

Section 3.24 Guadalupe River Dam No. 7 (G-17) 

The narrative in this section indicates that an additional 33,300 
acre feet per year of firm yield could be created by combining the 
operation of proposed Dam No. 7 with canyon Lake. As the narrative 
further indicates, the Trans Texas Environmental Criteria were not 
applied. Table 3.24-1 on page 3-415 should have a footnote added 
to indicate that the Trans Texas Environmental Criteria will likely 
reduce the annual project yield. 
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states is 57,970 acre-feet per year. Depending upon the 
operational management of the reservoir system BMA also believes 
that that number too, in fact, may be significantly higher. 
Moreover, based upon BMA's own operational experience during recent 
years, BMA has on an average delivered approximately 40,000 acre
feet of water for irrigation purposes on an annual basis without 
having the Lake go dry. 

Additional information regarding the expected reliable yield 
on an annual basis from Medina Lake was developed as part of a 
regional water supply study sponsored by the Texas Water 
Development Board under the direction of the Bexar Metropolitan 
Water District entitled "Southern Bexar County - Medina Valley 
Surface Water Supply Study," prepared by Michael Sullivan & 
Associates, Inc. of Austin, Texas. While BMA does not fully 
support the limited data and results contained in that report, BMA 
would concur that the higher average annual water amounts available 
from Medina Reservoir described by Mr. Sullivan more accurately 
reflect the potential value of the reservoir system to solving the 
municipal water supply problem of the region. 

2. BMA would urge the Trans-Texas Program to emphasis the 
fact that Medina Lake, an existing surface reservoir, provides a 
readily available short term element to the solution of present 
water supply crisis. Moreover, BMA's Medina Lake also provides a 
portion of the long term solution to the long term water supply 
crisis in the region. BMA believes that this unique feature of the 
Medina Reservoir is under-emphasized in the study. This fact 
should elevate Medina Reservoir on the priority list of items of 
alternatives to be considered as part of the regional solution to 
the municipal water supply crisis. 

3. Section 2. 4, "Water Demand and Supply Comparisons" 
addresses S.B. 1477 and the assumption that its provisions apply to 
quantities of water that could be withdrawn from the Edwards 
Aquifer. It does not appear that the analyses also incorporates 
the features of Section 1.44 of s.B. 1477 and the vital role the 
Medina/Diversion Reservoir system plays in that provision. 
Specifically, Section 1.44 authorizes the use of surface water for 
recharge purposes and the ability of the public entity responsible 
for the recharge to claim credit for recharge quantities of water 
that could be recharged and withdrawn at different points in the 
reservoir. This feature would be extremely important if 
implemented, as Medina/Diversion Reservoir system could be managed 
in a way, either through enhanced natural recharge or artificial 
recharge, to directly move surface water into the Edwards Aquifer. 
Recharge would avoid losses from evaporation and seepage, and make 
that water available to present or future Edwards Aquifer users 
above and beyond historical pumpage allocations. 
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Trans-Texas Water Program 
c/o San Antonio River Authority 
100 East Gunther Street 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Attn: Steven J. Raabe, P.E., Project Manager 

via Telecopier 
(210) 227-4323 

Re: Trans-Texas Water Program - West Central Study Area 

Dear Steve: 

I am ·writing to you as the President of the Bexar-Medina
Atascosa Counties WCID No. 1 {"SMA") to provide you with comments 
on the Phase I Interim Report for the Trans-Texas Water Program, 
West Central Study Area, dated May 1994. First, let me commend the 
team which prepared the report for the obvious and substantial 
effort involved in compiling all of the information and analyses. 
Let me also advise that the focus of my comments will be related to 
the Study's analyses of Medina Lake and its potential development 
as a municipal water supply to ease the ongoing crisis created by 
overdrafting of the Edwards Aquifer. 

Set forth below are my comments regarding the study report. 
For your conv~nience, I have attempted to divide my comments to 
address issues raised in Volume I and Volume II separately. 

Volume I 

1. At page 2-91 (and correspondingly Table 2-2A), the Report 
states that the maximum firm yield of Medina Lake is only about 
8,770 acre-feet per year. First, clarification regarding the point 
of diversion at which that firm yield would exist is needed. 
Additionally, SMA believes that the firm yield of the Medina 
Reservoir is actually in excess of that number. Additional studies 
are necessary to reflect more accurately the firm yield of the 
reservoir. However, in any event, the focus of the Trans-Texas 
study and the utility of Medina Reservoir system to facilitate a 
solution to the water supply problems of the region, mandates the 
need to focus more on the average supply number, which your study 

·- ... 
'•// 
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would BMA farmers be forced to farm crops irrigated only with the 
reclaimed water. 

5. At page 3-94 the Report states that an estimated 80% of 
BMA's irrigated acreage is planted in "crops suitable for reclaimed 
water irrigation." Based upon BMA' s institutional knowledge of the 
area, there is serious question whether or not 80% of BMA' s 
irrigated crop land is actually planted in crops sui table for 
reclaimed water irrigation. Further documentation, and possibly 
investigation, should be provided to verify these estimates which 
appear to be high. 

6. At page 3-219, reference is made at the end of the first 
paragraph of Section 3.13.1 to the effect that Medina Lake 
''inundates approximately 5,575 acres at conservation pool level.'' 
It would be a helpful reference to cite the elevation, Mean Sea 
Level, at which the conservation pool level exists. 

7. At page 3-221, the discussion of the firm yield or 
dependable annual supply of service water from Medina Lake without 
shortage through the drought of record appears to have no 
discussion of the historical operation of Medina Lake. 
Specifically, prior to the drought, the gates of Medina Dam were 
left open on a continuous basis. Since that time, the District has 
regulated the gates to minimize releases during times when water 
was not necessary for diversion for irrigation purposes. 
Accordingly, it is anticipated that stored water would be available 
for a longer period of time in the event of a reoccurrence of the 
drought of record. 

8. Figure 3.13-2 contains as part of its "notes" a reference 
to hydro-power rights subordinated to 600 cfs at Lake Dunlap. It 
would appear that this reference is a mistake as it has no 
application to Medina Lake and/or HDR's alternative S-13. 
Similarly, in Figure 3.21-2 which appropriately makes reference to 
Lake Dunlap, there is a reference to "Applewhite Reservoir" 
included in the "notes." That reference does not appear to be 
appropriate. 

9. Also in Figure 3.13-2, reference is made to the Edwards 
Aquifer demand of 400,000 acre-feet per year. It is unclear as to 
the source of that reference or the applicability on this 
particular figure. 

10. In light of the failure of the Applewhite referendum on 
August 13, 1994, all alternatives affecting Medina Lake which 
include any consideration of the Applewhite Reservoir need to be 
re-evaluated and appropriate modifications to those alternatives 
and conclusions made. 
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4. Option L-12 on page ES-30 contemplates that the use of a 
lower quality of water within the BMA irrigation system. There is 
no compensation proposed to landowners whose crop usage and/or 
yield may be reduced, if not restricted to the use of lower quality 
water. Specifically, the proposed use of treated effluent may 
reduce landowners ability to grow food crops for human consumption. 

Volume II 

1. In Section 3.3.1 (page 3-9) you cite BMA's current annual 
irrigation demand to be approximately 35,000 acre-feet per year. 
In fact, average annual demand over the last ten years has been 
approximately 39,000 acre-feet. 

2. Section 3. 3. 3 addresses the possibility of exchanging 
reclaimed water for Medina Lake water. First, recognition should 
be given to the fact that farmers in the BMA irrigation system are 
not going to be readily amenable to such an exchange without 
substantial education and time to assimilate the viability of the 
idea. Moreover, the viability of the project has recently been 
placed in issue as a result of a letter from Myron Knudson, Region 
6, EPA, to Sam Hamilton, State Administrator, u.s. Fish & Wildlife, 
regarding proposed amendments to San Antonio's NPDES discharge 
permit; conditions which might restrict discharge from the San 
Antonio Wastewater Treatment Plant cited in Section 3. 3.1 as 
potential sources of water for the proposed exchanged. This issue 
should be addressed in part of the Trans-Texas considerations. 

3. In addition to wastewater from San Antonio, wastewater 
streams from other treatment plants in the vicinity of Medina Lake 
should be considered as potential sources for such an exchange. 
For example, City of Castroville has substantial wastewater that 
could be contributed directly into the canal system with nominal 
costs to transport the same from the treatment plant to the system. 
Another alternative which should be considered is the treatment of 
the wastewater effluent to a higher level and mixing it with the 
water in Medina Lake .. Such an operation would not only enhance the 
availability of water from Medina Lake, but also provide a 
potentially higher firm yield from the Lake. Increased storage in 
the Lake would also facilitate recreational activities and possibly 
provide for maintenance of environmental situations including 
habitats. 

4. At page 3-94, Figure 3.3-2, there is a map reflecting a 
new reservoir to be built near the IH-35 bridge over Medina River 
for storage of treated effluent with a pump station to pump the 
effluent into the BMA system. It indicates that this option would 
facilitate the availability of 66,000 acre- feet per year from 
Medina Lake. Query: Would a parallel delivery system be 
constructed to separate the Medina Lake water from the effluent, or 



TO: Policy ..... na-:..<oment Cou1mi ttee 

Sl..i:t.J~CT: i'i.c view of Goals 

•. .r Raabe and ~-~emt~rs of the Committee , 

LivinE in a semi-arid region requires particul2r 
attention to evaporation and other n2.tural conditione. 
I telieve conservation is extrely important, if not the 
first step in any \'later plan for t~1is West Central Study .:l.rea •. 

~echarge of the aquifer from surface runoff is 
also very important ; and those areas in the rechar~e 
area should be looked at by a specialist in Karst type 
to)ography. I telieve that some very worthwile projects 
h~•e teen press~ted to various water authorities ~nd they 
should te siven more emphasix, or hisher priority than 
the .Jro;.osed L.rge reservoirs in the_ south. 

Kany false assumptions have teen made a part of the 
stu.:.y by the Consultants. Such ase~.<.r._-:,tione as SE 1477 
should te removed. from any further study. This is a 
democracy in which we elect our representatives to the 
.!.Qwards underground -,iater Listrict. 

This rsgioli stron¢1Y celieves in loca: control and 
that inclu0ea the authority to make rul-=s to prot.o:ct 
the aquifer. ·,;<; woulC:: like to see JJore cielegation 
of author: ts frorr L1e l~xss 1,:stur2.l ~i.esource Conserv~ti:>n 
Commission. 

The ooDonents of the 2050 .... -at;:r ;Jlan and the proposed 
.i.pplewhi ts reservoir won a victory ttis last Saturday. 
·,;e would like all citizens to kno\·1 that we frf'Pg;,ft/ forgive 
the proponents and wish to work in cJoperation with all 
towards a ne~ aatsr plan, a pla~ which will be a true 
consensus of our rsgion. 

Sincer·ely, ~ 

1~ltertson, Eydrolo~ist 
::tee_ional c • .b..&. ;·;ater -~san. 
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11. As indicated earlier, as the only existing surface water 
reservoir in the region, the value and potential use of Medina Lake 
should be a high priority consideration in every alternative 
solution to the region's water supply problems. Every acre-foot of 
water that can be diverted from Medina Lake and utilized for 
municipal/industrial purposes as a substitute for a similar 
quantity of water now pumped from the Edwards Aquifer will be a 
benefit to the region. This is true whether or not the water 
available in Medina Lake is firm or non-firm. 

Thank you for the opportunity to provide these comments. 
Should you have any questions, or if I can provide further 
information, please feel free to contact me at the District's 
offices in Natalia. The telephone number is (210) 665-2132. 

JWW/acb 

Sincerely, 

BEXAR-MEDINA-ATASCOSA COUNTIES WCID NO. lWJ/J 
[ <~ -1->t J n w. Ward, III, President 

Board of Directors 



Mr. Steven J. Raabe 
SARA 
100 E. Guenther 
P. 0. Box 830027 
San Antonio, Texas 78283 

Fay Sinkin 
125 St. Dennis 

San Antonio, Texas 78209 

-~ £:-.3;- .:</-I 

Your project will have very little credibility with the public if your "experts" are unable 
to see the correlation between quantity and quality. With massive development about to take 
place on the recharge zone with its attendant cementing up of sink holes and caves (2,500 on 
1604 alone), reducing the quantity of water recharging the aquifer and the additional cumulative 
effect of the pesticides, herbicides, gasolines, oils, and toxic wastes increasing the odds of 
pollution of the aquifer, it is no mystery as to why the entire assumptions of your study are 
being called into question. 

I do hope phase I will not be completed without attention being given to the above. 
Waiting for Phase II will not suffice. 

--- I I 

T ,:~.- tr _)c.· , ... L-r. ; ... 
' 
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~ Brown & Root, Inc. 

Mr. Mike Pmoaeu 
Diroc:tor, Local&. Regional Assistance 
Texas Water Development Board 
P.O. Box 13231 
Austin, Texu 78711-3231 

Auaust 16. 1994 

RE: West Centtal Study Area Phase I Interim Report Review 

Dear Mike: 

Tile Southeast Area co~tiUit team offers lhe foDowina coiDJIICIIU of the above referenced 
report for your colllidetulon. In aeneral, the report was very thorough. We were impressed with 
the level of detlil provided and the number of water supply ~ves investigated. Two 
principal COIIIIIleUtS are olfemi. 

F"trSt. West-Ceutral evaluation of the AllCIIS Creek Reservoir aod Toledo Bend Reservoir 
aJtenwives v;u based on construction of new transmission pipelines. Current piaDning by the 
Soutbeut Area projea team indudes consideration of canal systems from the Sabine River to the 
Bru.oa River. AU but the nonhemmoat Southeast Area ~ routes can be constructed 
with canals. Additionally, several of the routeS can potentially utilize existing canal systems. 
Both of these coll5iderations will significantly reduce the construction estimate provided in the 
West-Central study for Alternatives SB-10 and SBB-10. 

Secoadly, evaJultion of contractual tran'Cer (water wheeling) opportunities v.ithin the West
Central study area could also potentially reduce the estimated conveyance system construction 
costa. COilti'ICUlll tnnsfers reduce the need to provide conveyance ll)'ster.u (canals or pipelines) 
lhtougbout the course of the eutire route. For example, lower basin Brazos River water could 
possibly be :supplied to lower Colorado River buill customers who owa reliable water rights in 
the Hiahl•nd Lakes. 1"hil "Creed up• Highland Lakes water could then be conveyed to Canyon 
Lab or to Cibolo Cfeek where it could then be used to meet fUture Guadalupe or San Antonio 
River basin demands. The "freed-up" sumc:e water could poteotia!Jy serve existing Edwards 
Aquif« customers thereby providing a reduction in aroundwater UR(p:. 

Tbc Phase II study for the Southeast Area will provide recommendations concerning the 
configuration of the conveyance system between the Sabine and Bruos rivera. Wo suggest 
contiDuocl coaaidcration of West-Central Alternatives SB-10 and SBB-10 until completion of 
Phue D of the Southeut Area. 

cc: Southeast Ara PMC 
n:\data\word'\jrl341\phuotwo\admin\wcstudy 
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the planning process. The construction of multiple reservoirs or 
multiple diversions within a given watershed can result in 
significant alteration of downstream flows, changes in the 
character of existing aquatic habitat, and a reduction in 
freshwater inflows to estuaries. 

pp. 3-8, 9 

The proposed instream flow criteria (see Appendix c- Trans-Texas 
Environmental Criteria) for instream flows and freshwater inflows 
to bays and estuaries state that at any point in a river basin 
intercepted by the Trans-Texas Water Program, stream flows would be 
passed downstream in an amount up to 60% of the median monthly 
flows from March through September, and 40% of the median monthly 
flows from October through February. Stream flows above these 
monthly flow limits are to be considered available for other 
beneficial uses and inter-basin transfer. New reservoirs would be 
required to pass through normal inflows to bays and estuaries up to 
the mean monthly flow in May-June and September-october, while the 
minimwn maintenance needs are satisfied with inflows up to the 
median monthly flow in remaining months of the year. 

Water stored in any new reservoirs would provide instream flows 
that would be limited to average or mean monthly flows in April
June and August-October, and median stream flows in the remaining 
months of the year when reservoir levels exceed 60% of capacity. 
New reservoirs would only be required to provide up to median daily 
flows of the stream observed during the historical drought of 
record when these reservoirs are at less than 60% of capacity. 
Water stored in existing reservoirs would not be allocated to 
instream uses or bay and estuary uses and released downstream to 
make up for normal flows below the specified limits. 

These proposed instream flow criteria should be re-examined. They 
are too generic in nature and may not provide sufficient flows that 
adequately mimic seasonal patterns for many aquatic species 
throughout the year. These flow criteria are partially based upon 
providing minimum flows utilizing averages and medians for long
term periods. Supplying only continuous, minimum flows will not 
only degrade the riverine environment over the long-term, but will 
also make the system more susceptible to potentially catastrophic 
events such as prolonged drought. Higher flows are important in 
moving sediments downstream and scouring deeper pools. 
Additionally, discounting the availability and usefulness of 
unallocated or un-used water stored in existing reservoirs to use 
for instream flows may be premature and potentially eliminate an 
important source of water. 

Any new reservoir construction will have an effect on existing 
reservoirs and vice versa. Watersheds and water diversions or dams 
within them will have to be examined and managed as an integrated 
system in order to maximize the availability of water while 
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Stephen J. Raabe, Project Manager 
Trans-Texas Water Program 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Hr. Raabe: 

~-;--·~~.,.,.~ ..... v .1",.; 
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This responds to your June 15, 1994, letter requesting comments on 
the west central study Area Phase 1 Report (Report). 

Specific Comments 

Volume 1 
Summary of Potential Water Supply Alternatives, p. ES-25 

"Natural recharge" is defined to include the use of an injection 
well. We recommend that references to injection well be struck 
from the definition. 

Environmental Issues, p. ES-27 

We believe it is premature to state that "None of the alternatives 
considered appears to have adverse impacts so pronounced that the 
alternative can be eliminated at this time" since a detailed 
environmental analysis has not been performed on most individual 
alternatives or on aggregations of alternatives. This statement 
should be removed or re-written to reflect the additional 
information that is needed. Specifically, the effects on aquatic 
and riparian organisms due to alterations of stream flows, changes 
in water quality and quantity, and cumulative effects to instream 
flows and bay and estuary inflows caused by multiple alternative 
projects being implemented within a watershed need to be addressed. 

Volume 2 
3.0.1 Environmental overview 
p.J-7. 

The Report only addresses individual water supply alternatives and 
states that multiple combinations of alternatives will be the 
subject of future phases of the Trans-Texas Water Program. Since 
the adoption of multiple individual project alternatives are likely 
to be required to meet the water needs being investigated as part 
of the Trans-Texas Water Program, we believe that the cumulative 
impacts to aquatic natural resources need to be evaluated early in 
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p. 3-39 

The text mentions that there is currently no practicable way of 
mitigating.consequences of converting flowing stream habitat into 
a lentic environment. We disagree with this statement. Mitigation 
is often considered as a hierarchical process of first avoiding, 
then minimizing, and finally off-setting remaining adverse impacts 
to natural resources. Mitigation is preferably done on-site, but 
may also be considered off-site, depending upon the resources 
involved and on-site suitability. Mitigation is also preferably 
accomplished by replacing similar, or in-kind habitat values. In 
the case of converting a lotic to a lentic environment, the only 
available mitigative measure may be upstream, downstream, or off
site mitigation. Examples of potential mitigative measures 
include, but are not limited to: reducing or eliminating adverse 
impacts to existing instream habitats such as minimizing sediment 
loads of contributing tributaries through soil conservation 
measures; establishing site-specific, state administered water 
quality standards for point and non-point pollution; eliminating 
unnecessary dams in other parts of the river; securing water rights 
to maintain critical low flows for selected aquatic organisms; 
altering dam discharges to provide downstream flows that are more 
reflective of historical flows; eliminating barriers to fish 
passage; stabilizing streambanks to maintain channel integrity; 
plus many others. We recommend that these and similar types of 
mitigative measures be incorporated in the discussions of 
alternative development and selection. If mitigation for an 
alternative is determined to be impracticable, then the relative 
practicality of the alternative should reflect this. Any 
alternatives resulting in adverse impacts to fish and wildlife 
resources for which mitigation is not being recommended should be 
thoroughly qualified. 

p. 3-41 

For new reservoirs under the Trans-Texas environmental criteria, 
bay and estuary inflow requirements are assumed to be met if the 
instream flow requirements are met. As previously stated, we 
believe that the Trans-Texas environmental criteria need to be 
revised. There has been no analysis yet as to how multiple 
alternatives within a given watershed may cumulatively affect 
stream flows and bay and estuary flows. 

p. 3-42 

The text states that it will be exceedingly difficult to obtain 
definitive risk assessments for any proposed aquifer recharge using 
treated wastewater and that potential effects will be evaluated in 
detail in future phases of the Trans-Texas program. Any proposed 
alternative involving the use of treated wastewater should include 
a detailed discussion of any safeguards that would be necessary to 
appropriately reduce the risk of aquifer contamination. 
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minimizing downstream adverse effects. Relying solely on 
percentages of mean and median flows without understanding the 
particular flow characteristics (timing and duration) of flows 
within individual river segments will not provide an adequate means 
of addressing the water needs of downstream fish and wildlife and 
other users. 

p. 3-11. 

The first full paragraph discusses the need to mitigate significant 
adverse impacts from any alternative implemented. Mitigation would 
include avoiding the impacts and minimizing the impact. We 
recommend that in the process of formulating an alternative, 
adverse impacts should be recognized, avoided, and then remaining 
impacts be minimized. Mitigative measures should become part of 
the alternative as was done for the Dilworth Reservoir alternative. 
Addressing adverse impacts of an already formulated alternative 
significantly reduces the options available for avoiding or 
minimizing impacts. The benefits and costs of mitigative measures 
should also be considered up-front when evaluating a range of 
alternatives. 

p. 3-18 

Stating that "San Marcos springs have the greatest flow 
dependability and environmental stability of any spring system in 
the southwestern United States" may be somewhat misleading. 
Although san Marcos springs has not been known to go dry, spring 
flows do vary seasonally and in response to precipitation and water 
withdrawal from the aquifer. Increasing levels of aquifer 
withdrawal are increasing the probability that San Marcos spring 
flows will be significantly reduced at times or even halted. In 
terms of "environmental stability", the most stable feature of the 
springs is likely the temperature of water emanating from the 
spring orifice. However, upon examining the entire spring system, 
including recharge and instream conditions, the quality of water 
within San Marcos springs is highly susceptible to environmental 
perturbations such as chemical contamination. As already stated, 
the quantity of water being discharged from the springs is also 
being increasingly affected by water withdrawals. While it may be 
true that San Marcos springs is among the most stable and 
dependable springs in terms of flow and ambient conditions, many 
other southwestern United states springs are highly susceptible to 
human and naturally induced alterations in spring flows. The 
spring may be more stable than others, but the reader should not be 
mislead to thinking that the spring is "environmentally stable" or 
not susceptible to being adversely affected in terms of flow, 
temperature, or chemical composition. 
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p. 3-44 

In the discussion of potential inter-basin transfer of non-native 
species associated with inter-basin water pipelines, the 
application of biocides is mentioned as a means of eliminating the 
risk of organism transfer. Obviously, any biocides used in this 
manner would potentially be transferred into the receiving waters 
and affect non-target, native species, including some that are 
federally-listed. An evaluation of the use of biocides should be 
included in any discussions of inter-basin water transfers. 

p. 3-44 

This section ties mitigation to permit application processes. 
Close coordination with fish and wildlife agencies should be 
encouraged in the formulation of alternatives. Mitigative measures 
should be included as alternative components. By addressing 
mitigation measures as early as possible, a broader range of 
mitigation options is available and permit application processing 
for environmental impacts can usually be streamlined. 

3.4.1 Reclaimed Water to the Edwards Aquifer 
p. 3-107 

There are several uncertainties regarding the injection of purified 
wastewater directly into the aquifer. The primary uncertainties 
involve the exact underground flow paths of the injected water and 
the storage capacity of the aquifer available from this technique 
for a given injection site. Concerns arise over the potential of 
aquifer contamination due to malfunctions in the water purification 
process or delivery system. 

An additional alternative dealing with the storage and use of 
reclaimed water should be investigated. If the wastewater to be 
injected is treated to standards that reflect the properties of 
existing fresh water in the aquifer that is being withdrawn for 
drinking, this treated water would meet or likely exceed safe 
drinking water standards. Therefore, an additional alternative to 
consider would be to pipe treated wastewater directly to the 
municipal drinking water supply for final processing. The use of 
this recycled water would reduce the amount of water that would be 
needed to be pumped from the aquifer. A decrease in the withdrawal 
of Edwards water over time could provide similar water banking as 
that which also includes direct injection. The reduction in 
withdrawal throughout the year would allow more water to be stored 
and be available in the aquifer during traditionally lower water 
periods through existing recharge mechanisms. 



Stephen J. Raabe, Project Manager 

3.9 Natural Recharge -Type 2 Projects 
3.9.3 Environmental Issues, p. 3-179 

6 

The extent of intermittently flooded karst zones that would be 
affected hydrologically by the proposed Type 2 structures is stated 
as being unknown, as is the extent to which these zones are 
inhabited, and how hydrologic changes might affect resident 
communities. Type 2 recharge sites in Travis and Williamson 
Counties have potential for caves containing endangered species. 
A petition to list 9 karst invertebrates in Bexar County has been 
received by the U.S. Fish and Wildlife service. Potential effects 
from Type 2 projects to federally-listed and candidate species need 
to be explored further and thoroughly evaluated prior to 
alternative selection. 

3.10 Springflow Augmentation 
3.10.1 A Description of Springflow Augmentation Study of Comal and 

San Marcos Springs, p. 3-186 

This section uses quotations from an existing draft comal and San 
Marcos Springs springflow augmentation study which is being 
reviewed. One quote states that augmentation is feasible from 
geological, biological, and hydrological perspectives under certain 
conditions. Based upon our review of the original draft document, 
we do not believe this statement is adequately supported by 
existing supplied data. The augmentation alternatives include both 
underground and above-ground proposals. Water quality and proper 
underground flows are of primary concern in maintaining the 
integrity and biologic suitability of the system for the 
underground and above-ground dependent residents. Direct injection 
can unnecessarily pose a risk of contamination of the entire 
system. There are also several uncertainties regarding the flow 
paths of well-injected water and it's relative contribution to 
spring flows. Because of the limited distribution of the 
federally-listed resident species, a single, short-lived event 
involving contamination of the aquifer or surface springs could 
extirpate several species. Above-ground augmentation involving the 
piping of water at or near spring orifices is unlikely to provide 
the necessary underground flows and chemical properties for which 
the subterranean species such as the Texas blind salamander are 
adapted. Piping of water may involve risks of both chemical and 
biological contamination. 

3.10.2 Estimated Quantities of Augmentation Water Needed for Comal 
and San Marcos Springs, p. 3-191 

The statement that "since no currently listed endangered species 
are dependent on the flow in the spring orifices at Comal and San 
Marcos springs, augmentation water could be delivered to Landa and 
Spring Lakes" is not accurate. The federally-listed Texas blind 
salamander is an aquifer dwelling species in the San Marcos area. 
This species frequently washes out of spring openings in Spring 
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Lake and is also sometimes found underwater near cave entrances 
that access the aquifer. One of the main habitat areas for the 
federally-listed San Marcos salamander (Eurycea nana) is rocky 
substrate around spring openings throughout Spring Lake. These 
areas may also be key reproduction sites. The Service believes 
that augmentation at or near the spring orifices would likely 
impact the habitat of these two species. Other species that may be 
impacted include some candidate invertebrate species that reside 
within the aquifer and/or in the Carnal Spring runs. These species 
are dependent upon clean, clear water, and relatively constant 
water temperatures and spring flows. 

3.14 Applewhite Reservoir 
p. 3-235 

The viability of the Applewhite Reservoir alternative (3.14) (S-14) 
should be re-addressed based upon the negative vote by San Antonio 
voters. 

3.27 Dilworth Reservoir 
3.27.3 Environmental Issues, p. 3-431 

Approximately 1, 530 acres of wetlands will be impacted by this 
reservoir. Although an estimated, combined cost for environmental 
studies and mitigation is provided in Table 3.27-1, there should be 
a discussion of how impacts to these wetlands would be mitigated. 

Thank you for the opportunity to comment at this time. If you have 
any questions regarding this response, please call Richard Szlemp 
at (512) 482-5436. 

Sincerely, 

~.~~ 
~ Field Supervisor 
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September 30, 1994 

TO: Polley Management Committee 
Public Information Committee 
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Advisory Committee for Public and Technical Input 

FROM: 

SUBJECT: 

Steven J. Raabe, P.E., Project Manager 
San Antonio River Authority 
Office: (210) 227-1373 
Fax: (210) 227-4323 

Trans Texas Water Program 
West Central Study Area 
Status Report on Phase 1-A Study 

In May 1994, the West Central Study Area Policy Management Committee authorized 
Phase 1-A to study the City of San Antonio's 2050 Plan and the Canyon Lake/Mid Cities 
Plan. The City of San Antonio held an election on August 13, 1994 to reauthorize the 
Applewhite Project as a component of the 2050 Plan. The citizens of San Antonio voted 
not to reauthorize the Applewhite Project and those elements of the 2050 Plan were 
deleted from the Trans Texas Phase 1-A Study. 

The Phase 1-A study includes modifying the surface water availability computer model 
so that It can calculate the potential yield of Canyon Lake under various hydrologic and 
water rights scenarios. The original scope of work was developed under the assumption 
that these calculations would be performed on a monthly timestep In the model. After 
work on the model modifications started, It became evident that the water availability 
needed to be calculated on a dally basis to properly account for Instantaneous hydro 
power release requirements. The scope of work was adjusted to accomplish this 
additional computer modeling. The schedule for the Phase 1-A study was extended one 
month In order to accommodate the additional modeling work. 

The Phase 1-A study draft report Is scheduled to be completed by October 31, 1994 
when it will be distributed to the Advisory Committee for review. We plan to schedule 
an Advisory Committee meeting in late November to discuss the report and receive 
comments and the Policy Management Committee will review the comments at a meeting 
In December. 

If you have any questions, please contact me at (210) 227-1373. 

SJR:rmc 
P:\RMC\WPOATA\TRANSTEX\L TRS 
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Preparation for Trans-Texas: 
the Taking of Section 16.052 

For the benefit of new read
ers, the Trans-Texas project 
is a state-wide program de
signed to provide water to 
the cities of San Antonio, 
Corpus Christi, and Hous
ton. These cities are expec
ted to have less water than 
they will need to support 
their economic growth at 
various times in the future. 

The Trans-Texas Project is 
in the process of evaluating 
some 40 alternative means 
of providing water to San 
Antonio. These include new 
reservoirs, new water wells, 
water reuse, and conserva
tion. Also included, and high 
on the priority list, are 
transfers of water from the 
Colorado basin. 

Earlier editions of Water 
Matters have discussed the 
problems residents of the 
Highland Lakes counties 
find with inter-basin trans
fers from the Colorado 
River. These include the 
proVISion in the Texas 
Constitution which prohibits 
the use of state funds for 
water projects when there 
will be a need for that water 

in the donor basin within 50 
years. Another is the fact 
that these cities have been 
lax in approving local water 
supply projects. Their half
hearted efforts at water con
servation are best illustrated 
by the fact that water rates 
in each city are among the 
lowest in the state. 

This article will look back at 
the year 1991, and examine 
a bill passed by the Texas 
Legislature that year. Since 
1965, the Texas water code 
contained a provision (sec
tion 16.052) which prohib
ited the consideration of 
inter-basin transfers in state 

(Continued next page) 

Update on the Trans-Texas Project 

Readers of Water Matters 
are aware that the Trans
Texas project is an effort to 
provide additional water for 
the cities of San Antonio, 
Corpus Christi, and Houston 
which are each expected to 
run short of water at var
ious times in the future. The 
project is sponsored and 
funded by the Texas Water 
Development Board 
(TWDB), with some contri
butions from the cities and 
river authorities. 

The study is organized geo
graphically into regions and 

on a time scale into phases. 
Phase 1 is a preliminary 
evaluation of a wide range of 
alternative water sources, 
done by an engineering con
sulting firm. Each alterna
tive is evaluated on the bas
is of the quantity of water 
available, the expected cost 
of the water, and the proba
ble environmental impact. 
Phase 2 is intended to be a 
more detailed analysis of the 
best alternatives selected 
from Phase 1 by a manage
ment committee made up of 
representatives from each of 

(Continued on page 5) 



Preparations (cont.) 

water plans. 

Section 16.052 

This section of the Texas 
Water Code, referring to the 
Texas Water Development 
Board, read, "The executive 
administrator shall not pre
pare or formulate a plan 
which contemplates or re
sults in the removal of sur
face water from the river 
basin of origin if the water 
supply involved will be re
quired for reasonably fore
seeable water supply re
quirements within the river 
basin of origin during the 
next ensuing 50-year period, 
except on a temporary, in
terim basis." 

Under this section of the 
state's water code, the 
Water Development Board 
(TWDB) was prohibited from 
even considering inter-basin 
transfers in their water 
planning unless there was 
no need for the water in the 
basin of origin. 

''Burley's ditch" and the 
"50 year lockup" 

In the mid-1960's, a prede
cessor program to Trans
Texas, called "Texas Basins 
Project," and nicknamed 
"Burley's ditch," proposed 
solving the state's water 
problems by massive trans
fers of water among Texas 
and Oklahoma river basins. 
Such discussions caused so 
much apprehension among 
Texas voters that the East 
Texas legislative delegation 
was able to pass several 
statutes which effectively 

stopped the talk about inter
basin transfers. These were 
statutes which prohibited 
the use of state funds for 
water projects which 
financed or "aided" any pro
ject which involved inter
basin transfers where the 
water was needed in the 
basin of origin within a 50 
year time span (Water Code 
sect. 15.004). Another provi
sion stopped any planning 
of water projects involving 
inter-basin transfers (Water 
Code section 16.052). 

Finally, the Texas Constitu
tion was amended (Art. III, 
Sect. 49d), also prohibiting 
the use of state money for 
inter-basin transfer projects. 

These statutory and consti
tutional measures were 
called by their opponents 
the "50 year lockup." New 
pleas in the 1980's for addi
tional water by growing 
cities in South Central Tex
as made the water planners 
at TWDB decide that the 50 
year lockup had to go. 

But had the political climate 
changed in favor of inter
basin transfers? Not neces
sarily. In order to avoid the 
public outcry and legislative 
opposition which had de
feated "Burley's ditch," the 
state water planners decided 
to try some deception on 
those legislators whose con
stituents would stand to lose 
by a new program of inter
basin transfers. 

Trojan horse • SB1059 

During the months of April 
and May, when the Legisla
ture is in session, bills are 
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stacked up in committee, 
and bill sponsors are trying 
to make the deadline for 
floor votes before the end of 
the session. The sponsors of 
Senate Bill 1059 chose this 
most congested time of the 
72nd legislative session to 
bring the bill before the two 
Natural Resource Commit
tees. 

S.B. 1059 appeared, on the 
surface, to be a bill intended 
to clean up a number of rou
tine administrative matters 
at the Water Development 
Board. It contained 10 sec
tions, including deletions of 
obsolete position titles, 
changes in definitions, and 
other routine administrative 
changes to the Water Code. 

In section 10 of the bill, two 
sections of the Texas Water 
Code were repealed. One of 
these sections, 6.182, 
created several positions no 
longer used by TWDB, and 

(Continued next page) 



Preparations (cont.) 

its repeal was another rou
tine administrative matter. 
The other, section 16.052, 
was the provision of the 
water code blocking the 
TWDB from the considera
tion of inter-basin transfers 
in their water plans. 

Senate Bill 1059 was first 
heard by the Senate Natural 
Resources Committee. The 
bill was among more than a 
dozen bills heard by the 
committee on April 24, 1991 
at their 2:00 p.m. meeting in 
the Lieutenant Governor's 
committee room. 

The bill's sponsor, Senator 
Sims, relinquished the chair 
and was recognized to ex
plain the bill. Senator Sims 
said, "The bill clarifies the 

WATER HUSTLERS 

role of the Thias Water De
velopment Board in admin
istering its financial assis
tance programs. That's basi
cally what it does." 

The Chair recognized three 
resource witnesses from the 
TWDB; Suzanne Swartz, 
Legal Counsel; Thmmy 
Knowles, Assistant Director; 
and Jack Fickessen, Opera
tions Manager. 

Fickessen explained the 
purpose of Senate Bill1059. 
"This bill tries to bring the 
water code more in line with 
where the Water Develop
ment Board is today." 

So the bill was intended to 
bring state law in line with 
agency t.hinking. We were 
always under the impression 
that the legislature passed 
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laws that set state policy, 
which was then executed by 
the agencies. Apparently we 
had this turned around. 

Fickessen continues: "When 
the Board and Commission 
split apart in 1985, several 
provisions were left in the 
code which are no longer be
ing utilized by the Board, or 
were put in the water code 
as a result of that splitup. 
We are trying to correct 
those changes. 

The second thing is that this 
bill will allow the Board to 
expand its financial pro
grams - primarily from legis
lative oversight, probably on 
our part, to allow the bond 
insurance program to be 
utilized by private non-profit 
or supply corporations utili
zing the Board's programs 
similar to the other financial 
programs they are able to 
access." 

Although we are not experts 
in bureaucratic doublespeak, 
it appears that Mr. Fickes
sen neglected to inform the 
committee that his bill, in 
addition to its numerous 
routine administrative 
changes, contained the most 
important policy change in 
the Texas Water Code in 
several decades. 

Fickessen satisfied one sen
ator who wondered if the bill 
would delay the imple
mentation of the colonias 
project, and the testimony 
on S.B. 1059 ended. The 
committee voted unani
mously to report the bill fav
orably to the full Senate. 

(Continued next page) 
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The next step was for the 
bill to be considered by the 
full Senate. Senator Sims 
arranged for S.B. 1059 to be 
included on the "local calen
dar" of the Senate. Bills as
signed to the local calendar 
are normally those which 
apply to only a single city, 
county or hospital district, 
and which the full Senate 
does not need to concern 
itself with. 

Although repeal of the ban 
on inter-basin water plan
ning was anything but a 
local matter, S.B. 1059 was 
placed on the local calendar, 
and passed by the Senate on 
May 3rd with only two Sen
ators present. 

The House Considers 
S.B. 1059 

Senate Bill 1059 was ac
cepted unanimously by the 
House Natural Resources 
Committee without testimo
ny, questions, or comments 
from any member, on May 
14th, 1991. It was passed 
unanimously by the House 
on May 20th. The bill was 
signed into law on May 
23rd, removing the only ob
stacle to the Water Devel
opment Board's plans for 
state-wide water transfers. 

How did it happen? 

How is it possible that the 
most important and most 
controversial change in Tex
as water law in 30 years 
could go through both 
houses of the Legislature, 
and both Natural Resource 
committees without a single 

dissenting vote, without 
debate, without questions 
from legislators, without any 
public input, and without 
testimony from other than 
the sponsoring agency? The 
answer is for the insiders to 
know and for the rest of us 
to wonder about. 

No one involved wants to 
talk about S.B. 1059. Indi
vidual legislators fell into 
two categories. A small 
number apparently knew 
what was in the bill and 
chose to keep the infor
mation secret from their 
colleagues. Most of the 
legislators apparently did 
not know what was in the 
bill and voted for something 
they did not understand, 
and which may have been 
damaging to their consti
tuents. In either case, they 
are understandably reluc
tant to discuss the matter. 

The best guess is that a 
small group of insiders in 
each house worked with the 
TWDB staff to arrange the 
subterfuge, while most of 
those legislators voting for 
the bill in committee and on 
the floor did not know that 
it contained the repeal of the 
ban on inter-basin transfer 
planning. 

Passage vs. repeal 

There is a dramatic differ
ence between the situation 
in 1965 when Section 16.052 
was passed by the legisla
ture and the repeal of the 
law in 1991. In 1965, there 
was a great deal of publicity 
and public debate about the 
Texas Basins Project--in 
1991, no publicity. In the 
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sixties, there was a heated 
debate in the legislature 
over the issue - in 1991, no 
debate. When the bill was 
passed in 1965, 97% of the 
Senators and 79% of state 
Representatives favored the 
ban on inter-basin transfers 
in state water planning; in 
1991, the vote was unan
imous against the ban on 
inter-basin transfers. But we 
will never know how the 
vote would have gone if the 
issue had been openly de
bated instead of being hid
den and passed surrepti
tiously. 

Conclusions 

One has to admire the skill 
with which the TWDB staff 
manipulated the legislature 
in repealing section 16.052. 
It was so easy, in fact, that 
it is likely that they will try 
in the next session of the 
legislature to remove the 
other statutory and consti
tutional provisions which 
are hostile to inter-basin 
water transfers. 

We hope that our elected 
representatives will be alert 
for another move by TWDB 
to repeal section 15.004 of 
the water code and article 
3, Sect. 49-d of the Texas 
Constitution. These two 
measures prohibit the use of 
state funds for inter-basin 
transfer projects unless the 
water is not needed in the 
donor basin for the next fifty 
years. 

In corresponding and speak
ing with your elected repre
sentatives in the Legisla
ture, you might consider 

(Continued next page) 
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mentioning the importance 
to you of these two parts of 
the Texas water law. 

A second conclusion which 
may be drawn from the way 
in which the repeal of sec
tion 16.052 was handled is 
that the repeal effort would 
probably have failed if it had 
not been treated as "stealth" 
legislation. If a majority of 
legislators in 1991 favored 
inter-basin transfers, then 
the repeal of section 16.052 
could have, and very likely 
would have been treated as 
a normal piece oflegislation, 
capable of surviving public 
scrutiny, legislative ques
tioning and debate. 0 

Update on Trans-Texas 
(Continued from page 1) 

the state, regional, and local 
agencies involved. 

Corpus Christi 

The Corpus Christi region is 
well ahead of the other 
regions of Trans-Texas. C.C. 
has completed Phase 1 
which had some 16 alterna
tives, and "boiled them 
down" to 22 alternatives for 
Phase 2. There seemed to be 
no incentive to eliminate 
any of the alternatives from 
consideration; and, in fact, 
more were added for de
tailed study in Phase 2. 
State funding is apparently 
no problem for Trans-Texas, 
and without that constraint, 
there was no reason to "boil 
down" the scope of the 
project for Phase 2. 

The Corpus Christi region is 
considering such new water 
supply alternatives as con
servation, wastewater reuse, 
new reservoirs, desaliniza
tion, and inter-basin trans
fers. 

The alternative in the Cor
pus Christi region, which 
will affect the Highland 
Lakes, is the proposed pipe
line from Corpus Christi via 
Lake Texana which would 
transport water from the 
Colorado River south of Gar
wood, Texas to Corpus 
Christi. The City of Corpus 
Christi already has a 
contract with Garwood Irri
gation Company for the pur
chase of 35,000 acre-ft. of 
Garwood's senior water right 
which is surplus to Gar
wood's needs as a rice irri
gator. 

Corpus Christi just received 
a grant and low interest 
loan from the TWDB total
ing some $812,000 to pay for 
the consulting work to be 
done in Phase 2. The City of 
Corpus Christi is having 
some difficulty raising the 
money to buy the Garwood 
water, however, and this 
will be the subject of a fu
ture article in Water Mat
ters. 

San Antonio 

In the San Antonio region, 
the Phase 1 report examined 
some 40 alternative water 
sources for the city, in
cluding three involving 
inter-basin transfers from 
the Colorado basin. These 
include a pipeline from Lake 
Travis down 1-35 to San 
Antonio, and a pipeline from 
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Columbus to San Antonio, 
originating at either a new 
on-channel reservoir, or a 
new off-channel reservoir. A 
fourth alternative proposed 
by the Edwards Under
ground Water District was a 
new reservoir at Mason, TX 
on the Llano River. This 
alternative has been 
dropped because neither the 
EUWD nor its Trans~Texas 
partners chose to fund the 
study of a Mason reservoir. 

So far as we know, this is 
the only alternative which 
has been dropped from 
consideration in the Trans
Texas project from among 
the hundreds of alternatives 
being considered. 

The management committee 
from the S.A region will 
consider the information 
learned from the consulting 
report from Phase 1 and 
make some decision this fall 
about the scope of work to 
be done in Phase 2. 

Unfortunately, the Colorado 
River alternatives appear 
from the preliminary econo
mics to be among the least 
expensive ways for San 
Antonio to augment its 
water supply. 

Meanwhile, in August, San 
Antonio voted to reject the 
mayor's "2050 Water Plan," 
which included the proposed 
Applewhite Reservoir. Like 
Corpus Christi, the San 
Antonio city administration 
is suffering from a credi
bility gap with the local 
voters on water initiatives 
involving tax increases. 

(Continued next page) 



Trans-Texas (Continued) 

Houston 

The Houston region is 
considering the results of its 
Phase 1 consulting report 
and will be choosing which 
alternatives from that report 
to study in depth in Phase 2. 
There seems to be some 
question as to whether the 
surplus water in extreme 
east Texas, which was to be 
available for transfer else
where in Texas, really 
exists. 

Austin 

A Phase 1 report for the 
City of Austin has been 
completed, looking at pos
sible transfers of water from 
the Brazos River and the 
purchase of LCRA stored 
water rights from Lake 
Travis. Also being consid
ered is the purchase of un
utilized irrigation water 
rights downstream and the 

possible purchase of the 
rights to water now being 
used for an annual second 
rice crop. The City of Austin 
is in the best shape by far of 
the four cities in the study 
in terms of its future water 
supply. There is some 
reason to believe that Austin 
was included in the Trans
Texas project less because of 
any pending water shortage 
than for political reasons. As 
a program participant, the 
City of Austin is pacified, 
receiving some consulting 
help about its water alterna
tives at state expense. 

Except for being a partici
pant, the City of Austin 
could otherwise be expected 
to react negatively to water 
initiatives from other basins 
which threatened its own 
water supply and the wel
fare of the Highland Lakes. 

Representatives from the 
Highland Lakes Group are 
members of the "Technical 

Advisory Committees" for 
each region having any al
ternatives which involve the 
Colorado basin. 0 

If your organization 
needs a program about 
a subject of vital 
interest to this area, 
why not invite a 
speaker from the 
Highland Lakes 
Group? 

Call the HLG speakers 
bureau: 

Jack Saunders 
5121261-6336 
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:iovember 28, 1994 

:-ti~hland :..akes Group 
711 Zariner 
A us tin, :-;: ?f3?)4-4 )42 

Jea.r Sirs: 

I am a member of the PROTECT I.AKE BUCHANAN AND INKS LAKE ASSOCIATION, 

IN Buchanan Dam, Texas. I have some recommendations for helping San 

Antonio 'tiater situation, 

L. Build a series of check da.I'IIS along Salado and Ci bilo Creeks 

and drill wells to resupply the aquifer. 

2. Plug off or cap all of the artesian wells in the area. 

J, Use Mitchell Lake for irrigation. 

4, Cut out the use of water for lawns and car washes. 

5. There's no need to have potable water in system. Use bottled 

water in homes. 

6. Re-cycle all water possible. 'lie have wasted too much water in 

in the IBSt. 

Thank you, 
s' 

_)~'-={?/'~/ 
OLEN E. MILLER 
P 0 Box 102 
Buchanan Dam, TX 78609 
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December 14, 1994 

TO: 

FROM: 

SUBJECT: 

Advisory Committee for Public and Technical Input 

Steven J. Rube, P.E., Project Manager 
San Antonio River Authority 
Office: (210) 227-1373 
Fax: (210) 227-4323 

Trans Texas Water Program 
Weat Central Study Area 
Phase 1-A Interim Report 

The Phase 1-A Interim Report Is In printing and will be nallable for distribution soon. 
Those committee members who received the Phase 1 Interim Report will automatically 
,_lve a copy of the Phase 1-A Interim Report. If other committee members would like 
to receive copies of either report, please contact me at the above addreas or phone 
number. 

A meeting of the Advisory Committee for Public and Technical Input and the deadline 
for submitting comments will be scheduled when the report Is Issued. 

Please contact me If you have questions. 

SJR:rmc 

cc: Polley Management Committee 
Public Information Committee 

P:'oRMC\WPOATA\TRANSTEX\Lll'IS 



January 26, 1995 

Coleman Bowland 
'711 Mariner 

Austin. TX '78'734·4342 

Steven Raabe, Project Manager 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Steve: 

d~.> Ct'-i
()/-3()~ c;.s--3 

One of the chambers of commerce in the Buchanan Dam area asked me this 
week if they could get a copy of the HDR report showing the various 
alternatives being considered in the West Central Study Area of Trans-Texas. 
I guess that would be the Phase 1 interim report, vol. 1, dated May, 1994. If 
there are no more copies available, I could let them copy mine. The person 
requesting the report is: 

Peggy Proctor 
Poppy's Point Waterfront Resort 
Rt. 1 , Box 264 
Buchanan Dam, TX 78609 

If you have a copy, please send it direct to Ms. Proctor. Otherwise, let me 
know, and I will copy one for her. 

On another matter, I am curious as to the rationale for dropping Applewhite 
from consideration in Trans-Texas. If all it takes is a negative referendum to 
have an alternative dropped, maybe we should place the San Antonio water 
pipeline on the ballot for this spring up here. 

Regards, 

~ 
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U.S. Bureau of Reclamation 
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January 5, 1995 

TO: 

FROM: 

SUBJECT: 

Polley Management CommiHee 
Public Information CommiHee 
Advisory CommiHee for Public and Technical Input 

Steven J. Raabe, P.E., Project Manager 
San Antonio River Authority 
Office: (210) 227-1373 
Fax: (210) 227-4323 

Trans Texas Water Program 
West Central Study Area 
Phase 1-A Interim Report 

There will be an Advisory CommiHee meeting on February 10, 1995 at 2:00p.m. at the 
San Antonio Water System Training Room located at 1001 East Market Street, San 
Antonio, Texas to discuss the West Central Study Area Phase 1-A Interim Report. If you 
have comments, you can turn them in at the Advisory CommiHee meeting or mail them 
to me by February 17, 1995. 

There will be a West Central Study Area Policy Management CommiHee meeting to 
discuss the comments received on the Phase 1 Interim Report on February 24, 1995 at 
9:30 a.m. at the San Antonio River Authority Boardroom located at 100 East Guenther 
Street, San Antonio, Texas. 

If you have any questions, please contact me. 

SJR:rmc 

Enclosure 
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I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA 

ADVISORY COMMITTEE FOR PUBLIC AND TECHNICAL INPUT 

February 10, 1995, 2:00P.M. 

AGENDA 

INTRODUCTORY REMARKS Steven J. Raabe 
San Antonio River Authority 

UPCOMING EVENTS Steven J. Raabe 
San Antonio River Authority 

CANYON LAKE/MID CITIES Herb Grubb, PhD. 
PLANNING AREA HDR Engineering, Inc. 

CANYON LAKE YIELD/WATER Sam Vaugh 
RIGHTS TRANSFER ANALYSIS HDR Engineering, Inc. 

WATER SUPPLY ALTERNATIVES Herb Grubb, PhD. 
AND COSTING HDR Engineering, Inc. 

OPEN DISCUSSION 

CLOSING REMARKS Steven J. Raabe 
San Antonio River Authority 

P:\RMC\WPOATA\TRANSTEX\TAC·AGEN 
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TO: MR STEVE RAABE, PROJECT MANAGER 
SAN ANTONIO RIVER AUTHORITY 
100 EAST GUENTHER STREET 
P.O. BOX 830027 
SAN ANTONIO, TEXAS 78238-0027 

FROM: R.L. WRIGHT 
WRIGHT CONSULTING 
3904 JOHN STOCKBAUER 
VICTORIA, TEXAS 77904 

--::::--;/ i..--, :f-1'1./ - ::-- / __ ;t-

(1.R- I.; _c( (!)- I 

FEBRUARY 13,1995 

RE: COMMENTS ON T-TWP WEST CENTRAL STUDY AREA PHASE 1-A INTERIM 
REPORT 

ATTACHED ARE MY COMMENTS ON THE REFERENCED REPORT. I WOULD ALSO 
LIKE TO POINT OUT THAT I ENDORSE THOSE COMMENTS SUBMITTED BY MR 
BILL WEST FOR GBR..-'\: I DO NOT HAVE AVAILABLE ALL OF THE DATA THAT 
WOULD BE REQUIRED TO CHECK GBRA'S CONCLUSIONS IN DETAIL, BUT THE END 
RESULTS CAN BE SUPPORTED BASED ON OTHER REFERENCES AND EXPERIENCE. 

FILE: T-TWP7 

c;<,e~u 
R.L. WRIGHT 

2/13/95 



COMMENTS ON THE T-TWP 
PHASE I VOLUME 3 

BY R.L.WRIGHP 
FEBRUARY 10,1995 

THE EFFORT TO BEST UTILIZE THEW ATER RESOURCES OF THE STATE OF TEXAS 
IS AN OBVIOUS GOAL OF THE TRANS-TEXAS WATER PLAN PHASE I 
VOLUME 3 fN IT'S DRAFT FORM DATED NOVEMBER,l994 IS A CONTINUATION OF 
THIS OBJECTIVE. A SIGNIFICANT PART OF THIS REPORT DEALS WITH WATER 
lDENTIFIED AS THOSE PERMITS ASSOCI A TED WITH GBRA AND OTHERS LOCATED 
BELOW THE CONFLUENCE OF THE GAUDALUPE AND SAN ANTONIO RIVERS. I 
REPRESENT "AND OTHERS" (UNION CARBIDE CORPORATION) AND WOULD LIKE 
TO MAKE A BRIEF AND COOPERATIVE STATEMENT ON THIS SUBJECT. 

UNION CARBIDE HAS A LONG HISTORY IN THIS STATE OF WORKING HARD 
TO BE A GOOD NEIGHBOR AND HAS RECOGNIZED THAT WATER RESOURCES 
ARE LIMITED. WE HAVE BEEN ACTIVE IN STATE AND LOCAL EFFORTS IN 
PLANNING FOR THE FUTURE AS OUR COMPANY GROWS AND AS OTHER 
WATER REQUIREMENTS DEVELOP. UNION CARBIDE AND GBRA HAVE 
WORKED TOGETHER TO BE SURE THAT WATER ALLOCATED TO US BY THE 
STATE PERMIITING PROCESS HAVE BEEN USED JUDICIOUSLY. WE PLAN TO 
CONTINUE THIS POLICY. 

CO-OWNERSHIP OF THESE PERMITS REQUIRED SIGNIFICANT 
INVESTMENT ON THE PART OF UNION CARBIDE AT THE TIME OF OBTAINING 
THE RIGHTS. SIGNIFICANT INVESTMENT HAS BEEN REQUIRED ON THE PART 
OF THIS COMPANY FOR MAINTENANCE OF THESE RIGHTS OVER THE YEARS. 
UNION CARBIDE PLANS TO CONTINUE TO GROW. WE SUPPORT THE 
CONCEPT OF SHARING "EXCESS" PERMITTED WATER IF USED FOR EQUAL 
OR HIGHER QUALITY ASSIGNMENT. WE ALSO FEEL THAT WE MUST BE AND 
WANT TO BE INVOLVED IN THE DETAILED PLANNING FOR ASSIGNMENT OF 
ANY PART OF THESE PERMITS TO OTHERS. 

*UNION CARBIDE CORPORATION 
SEADRIFT PLANT 
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TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA 

AlMSOR'f COMMIT1EE FOR PUBIJC AMJ TEaiNICAL N'liT 
PHASE 1-A INlERN REPORT 

- w ..... .J;.J...j::,::l'.:)U!\t ;; 'f:JHIJL;..;jJ.:iT ?a~.lU, 1~~5 

SUBMnTEDB~--------------------------------------~DATE ________ __ 

COMMENTS: ______ l_.~T--!1_e __ ~_L_r_a~n~s_-_T_e~~~a~s~:_:a~t~e~r~~~~!~·o~u~p~~d~o~e~~~~~o~c~s~u~?~p~o~r~t~----

San ~ntonio 1 s reported ~aster plan. Tn~s ~~ 

cun~rary to the report b~Tom Bo~er or· the ~xp~·ess-

:'le~·rs :::it;aff, in an art1cle. aatea ;.rav ~), ..L';J:;~'+ • 

2. Tne Cl.tizens of San .\ntonio reJectao a p~·opus~u 

surt·ace wat;er plan, known as Applewhite; they 

pro!::>ao~y ~~oula reject the Lake Dun!lp ,.\lternat;l.ve 

G-.:::r, sno:·m on F1<;ure J,l.j.U-1 for the same reasons. 

The alternat1ve G-20 ,near Gonzales, would be 

simJ.larly wastetul or wat;er ana taxpayer's ~oney. 

J. More '~ydrolo~ically ana economl.Ca..L..Ly souna proposals 

utilizin,o- the recharr>"e ca?abil1ties-~ot the aquifer 

have been overlooked. 

'+. Tne ~uwarus Unoer~rouna Yater District has numerous 

recnar;::~ 1·ecommenaations ··•hich seem more desirable. 
Pl.EASE ATTACH ADOmONAL stEEl'S F NECESSARY. 

Pl.EASE RE1\JtN TO: 

stEVEN J. RAABE. p .E. 
SAN ANTONIO RIVEft AliJHORITY 

P .0. BOX 8301127 
SAN ANTONIO, TEXAS 7!128' «rD 

1210) 22'1·1373 
FAX: (210) 227-4323 

5. Tne project;J.ons to the year 2050 with the degree 

of accuracy calcu~atea by HUH are very improbable •. 



I 

!3 ::::·:cLC33J, IS MI.sL=.:~~r~;G • 

=~~ so-ca~led ~~s~sr r!a~ ~as just a list 

~r ~l~~rnatives were 1iscussed ~nd s~rne 

were s2ve~ely cr!tized. 

::'~e -: ~ar:s-r:· e~~as ~:la~cr ?ra"-ram ''I ill receive 

8.!'1 ~ l '-1 ':.ut it do;;; n"t have the authority 1.. ea s, -
:o SUD-:;o-rt a city master plan. 

' I ,_ 

San Antonio Express-News 



TO: Polley Management Committee 

FROM: Steven J. Raabe, P.E., ProJect Manager 

MEMORANDUM to Polley Management Committee SUBJECT: Trans Texas Water Program *' West Central Study Area August 10, 1994 
Page 7 Commenta on the Phaae 1 Interim Rape 

Comment: 

Mr. Gerald Rolf submitted comments summarized below: 

~1. The PMC has endorsed the City of San Antonio's 2050 Plan. ('? fj,p Fx,.J]/~;t/ 
2. Requested deletion of the Cibolo Reservoir site near Stockdale In favor of the 

Upper Cibolo Site north of IH 35 In Bexar County. 

3. Disagreed with tha designation of Dam #7 on the Guadalupe River 
upstream of Canyon Lake as a minor reservoir. It should be considered on 
the same basis as other potential reservoir sites. 

4. Stated that It was Irresponsible that the Clopton Crossing Reservoir was not 
considered In the Phase 1 report. 

Suggested Action: 

Clarifications In response to Mr. Rolfs comments: 

~ 1. 

2. 

3. 

4. 

Comment: 

The PMC voted to evaluate the 2050 Plan using the Trans Texas environmental, 
economic and technical criteria. The PMC has taken no position In favor or against 
the plan. jjE Y -~ 

The Upper Cibolo site In Bexar County Is Included In Alternative L-18 as proposed 
and studied by the Edwards Underground Water District. The nature and extent 
of future studies of the Cibolo site near Stockdale will be determined In the 
development of the Phase 2 scope of work. 

Dam #7 was designated as a minor reservoir proJect because of the Impact that 
Canyon Lake has on the availability of water In the Guadalupe Basin upstream of 
Canyon Lake. However, the nature and extent of future studies of Dam #7 will be 
determined In the development of the Phase 2 scope of work. 

Clopton Crossing dam site Is Included In Alternative L-17 as proposed and studied 
by the Edwards Underground Water District. 

Mr. Tom Culbertson submitted some general comments concerning conservation and other 
Issues. 

Suggested Action: 

These comments are noted and accepted for the record. 

P:\RMC\WI'OATA\TRANSTE(,I:OMMENTS 
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101 ARCADIA ?L. #507 SAN ANTONIO• TEXAS 78209 ( 210) 828-3834 

February 13, 1995 

Steven J. Raabe, P.E. 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Dear Mr. Raabe: 

Enclosed herewith is a copy of my comments related to 
the West-Central Study Area of the Trans-Texas Water Program. For 
your convenience if duplicates are made, an identical first page 
is also enclosed which will reproduce with greater clarity. 

ccs: 

Joe Aceves, P.E. 
President of SAWS 

Gene L. Ames, III 
Geologist 

Kenneth Armbrister 
State Senator 

Rebecca Quintanilla Cedillo 
Vice President ·Of SAWS 

Frank J. Corte, Jr. 
State Representative 

Tom Culbertson 
Hydrologist 

Ruben Espronceda 
Thelma Neighborhood Assoc. 

Herb Grubb, PhD. 
HDR Engineering, Inc. 

Hans R. F. Helland 
Geologist 

Sincerely yours, 

~r~~ 
Arthur E. Postel 

Sterlin Holmesly 
E-N Editorial Director 

Rick Illgner 
General Manager, EUWD 

Ron E. Lewis 
State Representative 

Robert A. Nicol, P.E. 
Malcolm Pirnie, Inc. 

Stanley L. Perkins, Jr. 
Geologist 

Fred N. Pfeiffer 
General Manager, SARA 

Gary L. Powell, Chief 
Environmental Section, TWDB 

Paul L. Rettman 
Hydro-geologist 

Ciro D. Rodriguez 
State Representative 



Steven J. Raabe, ?.E., SARA 

ccs (Cont. ) : 

E. Gerald Rolf 
Geologist 

Robert J. Scott 
Geologist 

Carlos F. Truan 
State Senator 

O.J. Valdez 
Malcolm Pirnie, Inc. 

February 13, 1995 

Sam Vaugh 
HDR Engineering, Inc. 

George Veni 
Hydro-geologist 

Nelson Wolff, Mayor 
City of San Antonio 

Page 2 
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TRANS TEXAS WATER PROGRAM 
WEST CENTRAL S1UDY.AREA 

NNtSI:1Irt COIM1'1I!£ ~ PUBLIC AMl1E<HICAL INP\11' 
PtWIE 1-AINTERN ID ORT 

SUBMrTTED BY: Arthur E. Postel DATE 2/14/95 

COMMENTS: CANYON LAKE & CIBOLO CREEK: Conjunctive action '.:etc.veen 

Canyon Lake and Ci~olo Creek has the potential to ~eet the water 

r~~uirements of all tha ~arties at interest. 

THE UPPER CIBOLO CREEK RESERVOIR: ~n exc~llent dam site 

on Cibolo Creek at coordinates N 29~38'42'' and W 9~ 20'49'' could 

inpound ~ater up to 150,000 AF. At this ca~acity its average 

de~th would ba ~4 faet. Only 5 existing r2servoirs in Texas have 

a ;r~ater average d2pth to minimize eva~oration. To distin~uis~ 

t~is ~ro?osed reservoir from one on Cibolo Cree~ in Wilson County, 

it has been desi;nated the U~per Cibolo Cree~ Reservoir (UCCR). 

SOURCES OF WATER FOR TERMINAL STORAGE: The draina1e area 

of t'1e UCCR is 258 square miles. Nhile significant, it is not 

lar;e enough for a reservoir that could fully utilize t,e ;oten-

tial of this site. 3ecause of its to?o~ra?~Y and proxi=ity to San 

Antonio, the UCCR site is t~e best location for t~rninal storage 

of ;:ater L·,r~:orts into ~e~~ar County. Transfer of flood ,·ater and 

available conservation storage from Canyon Lake to t~a headwaters 

PlEASE ATTACH ACDmONAL SHEETS F NECESSARY. 

PlEASE f!E't\M TO: 

StEVEN J. RAABE. p .E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. SOX 830027 
SAN ANTONIO, 1CXAS 7"??J3.M27 

1210) 227-1373 
FliJt 1210) 227~ 



of Dripping Springs Creek would require but 6~ miles of pipe. From 

there it would flow into Lewis Creek and into Cibolo Creek and the 

UCCR. A small reservoir on the Blanco River at an excellent site 

upstream from Clopton Crossing would avoid housing in the area and 

require but 2~ miles of pipe to transfer its firm yield to the 

headwaters of Jacobs Creek which flows into Canyon Lake. Addi

tional water from Canyon Lake could be incrementally provided from 

other proposals such as Dam #7 on the Guadalupe River and a reser

voir on the Llano River near Mason which combined would eventually 

reach out to an extensive drainage area of some 4,750 square miles. 

These additional sources of water from canyon Lake would be devel

oped as needed; and, given the vagaries of nature, even during 

drought, the chances of gathering rainfall would be greatly en

hanced from an ever more extensive and relatively pristine area. 

SPRINGFLOW PRESERVATION BY AQUIFER RECHARGE AT CIBOLO: 

Both the character of this area and the miles of tumbling over the 

stream beds leading to the UCCR will render a natural purity to 

its water. Such purity is requisite for recharge. 

The water impounded on the downthrown block of Bat Cave 

fault, which crosses Cibolo Creek, will be on the recharge zone of 

the Edwards Aquifer. Recharge can be direct and controlled at a 

point just "upstream'' in the aquifer from the springs where corre

spondence with Carnal Springs can be determined by 3-D seismic im

aging; and, if found insufficient, can be established by drilling 

to the aquifer from the Cibolo Creek bed. At this point the 

aquifer narrows; and, with significant head behind the pure hill 

-2-



country water in the reservoir, the aquifer will tend to mound, 

its hydraulic gradient will steepen toward the springs, level to

ward San Antonio permitting greater withdrawal of water, and hold 

in check the bad water line near the springs by the pressure and 

purity of the recharge water. This scenario is based on the prop

erties of water and its hydrology, and there is no study of the 

aquifer formation in the critical area of Cibolo Creek and Comal 

Springs by which it could be refuted. 

NATURAL BRIDGE CAVERNS: In 1989, consulting geologist 

Robert J. Scott considered the relationship between Natural Bridge 

Caverns and Cibolo Creek. His report showed that an impoundment 

on the creek bed above Bat Cave fault would be on the impermeable 

upper Glen Rose formation in which the caverns are formed. The 

creek bed is at 900 feet MSL at its closest point to the caverns, 

but their historical high water mark is 860. If infiltration from 

the creek could occur, water in the caverns would have been far 

above 860. His stratigraphic cross-section from the creek through 

the caverns to the dam site showed that local rains form a "perch

ed" water table in the caverns on the upthrown block of Bat Cave 

fault. Water released to the downthrown block could not rise to 

the caverns because of the aquifer's lateral permeability. His 

report is , of course, available for detailed study. 

TELEMETRY: As shown above, rainfall from a wide area 

north of San Antonio can be made available for terminal storage in 

the UCCR where it can recharge the aquifer to preserve springflow 

and enable the City to withdraw greater amounts of water from its 

-3-



historic source. To coordinate the various elements of rainfall 

location and amount, reservoir levels, pipe line and pumping capac

ities, water demand, and springflow levels; telemeters would be 

installed to relay these data to a central system of servocontrols 

which would transmit the proper signals to the electrically oper

ated pumps for their appropriate response and to the underwater 

valves for their releases to the aquifer. The San Antonio Water 

System (SAWS) would monitor the operation as the focal point of 

San Antonio's alternative water supply. 

FINANCE: The $75 million cost estimate of the UCCR at 

full size development is derived from the u.s. Army Corps of Engi

neers cost estimate for Clopton Crossing Lake reduced to that of a 

comparable-sized reservoir and escalated to current price levels 

by Corps indices. Ancillary facilities, including the Blanco 

River diversion, could reasonably keep the total cost to within 

$110 million. 

The UCCR proposal would enable SAWS to meet its water 

demands from the aquifer without a new delivery system which is 

estimated to cost an additional $87-91 million for other surface 

water proposals. Compared to these, SAWS is far more likely to 

finance the UCCR system from its new and current rate structure 

without a rate increase because aquifer water is so valuable to 

the San Antonio Water System. 

CONCLUSION: Over the past six years, ~he UCCR proposal 

has been presented to the City Council of the City of San Antonio, 

the San Antonio Water System, the Edwards Underground Water Dis-

-4-



trict, the u.s. Army Corps of Engineers, the San Antonio River 

Authority, the 2050 Water Resources Committee, the Environmental 

Section of the Texas Water Development Board, the Center for 

Research in Water Resources of the University of Texas at Austin, 

HDR Engineering in Austin, the San Antonio Express-News, and other 

San Antonio papers. No word on the proposal has been published, 

and learned studies have either confused the UCCR with a proposed 

Cibolo Creek reservoir in Wilson County or with 7 proposed small 

structures on Cibolo Creek which were examined for recharge in an 

uncompleted draft study by Espey, Huston & Associates. 

The near conjunction of Carnal Springs, Cibolo Creek, and 

Canyon Lake lends itself to the optimum development of the Edwards 

Aquifer to meet the water requirements of all the parties at 

interest and at the least cost. Furthermore, as a premise to the 

following recommendation, it should be clearly understood that the 

federal courts have not ordered pumping limitations from the 

Edwards Aquifer, Sierra Club v. Babbitt, 995 F.2d 571 (5th Cir.). 

Consequently, the Upper Cibolo Creek Reservoir proposal should be 

critically examined and physically tested and the results pub-

lished before other steps are taken. 

Arthur E. Postel 

Retired Professional Civil Engineer 
And Municipal Bond Specialist 

101 Arcadia Place 
San Antonio, Texas 78209-5857 

(210) 828-3834 
FAX: (210) 822-1140 

-5-
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·-~. GUADALUPE-BLANCO RIVER AUTHORITY 

February 13, 1995 

Fred Pfeiffer, General Manager 
San Antonio River Authority 
and Administrator, West Central Study Area 
Trans Texas Water Program 
P.O. Box 830027 
San Antonio, TX 78283 

Gentlemen: 

The Guadalupe-Blanco River Authority has reviewed Phase 1 Interim 
Report, Volume 3 dated November 1994 for the West Central Study Area and 
offer the following comments: 

Comment I 
In Sections 3.40, 3.41 and 3.42, firm available water from the Guadalupe 
River Basin was determined based on the assumption that water would be 
withdrawn from the Edwards Aquifer at a constant rate of 368,000 acft/yr 
throughout the period of record. This level of withdrawals does not protect 
Comal or San Marcos springflows at all times as ordered by the Court. At 
this level of withdrawal, both springs would cease flowing during a repeat of 
the drought of record. Comal Springs would have no flow for several years. 

We request in Phase II the development of a withdrawal 
management plan which provides protection at all times to both the 
Comal and San Marcos springtlows, so that springtlows never drop 
lower than the minimum levels ordered by the Court. All surface 
water modeling should be based on the anticipated springtlows 
resulting from this management plant. 

Comment2 
The surface water modeling performed for this report (Phase lA) utilized 
estimated springflows based on the TWDB GW-SIM groundwater model. 



The groundwater model has a tendency to underestimate springflows, 
especially at lower springflow levels, and especially at the San Marcos 
Springs. The results of the model may therefore significantly underestimate 
the flows available for diversion at Gonzales during a repeat of the drought of 
record. 

We request that prior to Phase n, efforts are undertaken to better 
calibrate the GW..SIM modeL Without realistic springflow it will be 
difflcult to select the appropriate alternative. In addition to 
calibration, effort should also be initiated to obtain better recharge and 
pumpage data. The EUWD bas made some progress recently in this 
area but much more is needed. With the present level of accuracy of 
the input data, springflow estimates are marginal at best and 
correspondingly this makes the accuracy of the surface water analysis 
less than desirable. 

CommentS 
Sections 3.40 and 3.41 conclude that there is 10% difference in the amount of 
firm water available at the Dunlap diversion versus the Gonzales diversion. See 
Table 3.40-2 and Table 3.41-2. This purported difference is mainly due to the 
way the model handles channel losses, which overall may be on the order of 10%. 
It is not at all appropriate to assume a proportionate channel loss for all run-of
river water and all stored water that flows through the reach between Dunlap 
and Gonzales. It is highly likely that the loss is not linear - in other words, low 
river flows probably lose a much higher percentage than higher flows. Some of 
the run-of-river water physically available at Dunlap must be allowed to 
continue to Gonzales to maintain minimum instream flows and to honor water 
rights (other than hydro) in the reach between Dunlap and Gonzales, and then 
some of that water must be allowed to pass Gonzales for instream flow and bay 
and estuary purposes and to honor rights downstream of Gonzales. 
Additionally, substantial amounts of stored water will have to be released from 
Canyon Reservoir during dry conditions and delivered to diversion points 
downstream of Gonzales. Based on reasonable, non-linear loss assumptions, 
virtually all or most of the channel losses in this reach should be assigned to the 
water that must be allowed to flow in this reach anyway. Accordingly, the 
incremental losses assumed for water diverted at Gonzales should be 
substantially less than 10%. 

We request, in Phase ~a reevaluation of channel loss assumptions. 

Comment4 
Early in the planning process for Phase 1-A, it was agreed to model the basin 
with the subordination of certain major hydroelectric rights and once
through cooling water rights along the Guadalupe. Subordination of these 
rights allows greater flexibility from the standpoint of maximizing water 



availability. We assume that the owners of these rights will be compensated 
as part of the subordination process. GBRA has agreed to consider the 
subordination of its hydropower rights. We are not aware of how other 
owners stand on this issue but we are confident that the others will also 
expect some type of compensation. 

Comm.ent5 
In Sections 3.40 and 3.41, consideration was given to the transfer of the 
20,000 acft/yr run-of-the-river diversion rights and the 6,000 acft./yr of 
Canyon yield, both of which provide make-up water for cooling purposes at 
CP&L's Coleto Creek power plant. This scenario examined the possibility of 
mitigating the potential shortfalls in cooling water needs by a firm 
commitment to supply equivalent amounts of wastewater return flows from 
the City of San Antonio. It should be noted that an effective Edwards 
regulatory system and various state and federal permits or permit 
amendments will be needed to make such a trade work. GBRA and, to 
GBRA's knowledge, CP&L have not yet been presented with or evaluated any 
comprehensive and complete plan for such a transfer. 

CommentS 
GBRA believes that the minimum instream flow, and bay and estuary inflow 
assumptions used thus far are too high. The actual requirements that will be 
imposed are likely to be much lower. A requirement that minimum flow 
conditions must be reconsidered periodically (e.g., every 20, 30 or 40 years) 
may encourage quick consensus on more reasonable initial conditions. Using 
more reasonable assumptions for the initial conditions may show other 
alternatives to be more attractive, by showing more water available on a firm 
basis at lower unit costs. Use of more realistic assumptions could also result 
in reordering the alternatives in terms of comparative yields and/or costs per 
acre-foot. 

We request that the assumed minimum instream tlow and bay and 
estuary inflow requirements be revised in Phase n to more 
accurately reflect the requirements that are likely to be acceptable 
today to applicable state and federal agencies. We would be pleased 
to assist you in developing reasonable assumptions for the 
Guadalupe River Basin. 

Comm.ent7 
The surface water modeling with the exception of Canyon yield calculations 
does not include any wastewater return flows from the City of San Antonio. 
It was agreed this would produce a conservative view of the available water 
within the Guadalupe Basin. For reconnaissance level planning such as that 



performed in Phase I and IA, GBRA believes this approach is appropriate. 
For more refined analysis of Phase II this is not a realistic approach 
considering in-stream flow and bay and estuary requirements. 

CommentS 
GBRA is of the opinion that the SAWS regional management plan is not the 
most effective approach to protecting the Edwards Aquifer and Comal and 
San Marcos springtlows. The SAWS regional management plan attempts to 
levelize withdrawals from the Aquifer throughout the year by diverting 
surface water to meet the peaks which occur mainly in the summer months. 
However, during low rainfall periods, the summer months provide little 
excess run-of-river flows, thereby requiring most of the surface water to come 
from storage during those times. It would appear that a plan which 
maximizes diversions of available run-of-river surface flows at till times 
throughout the year would provide the most benefit for the Edwards Aquifer. 
Such a plan would also conserve valuable stored water supplies to the extent 
possible, so that more stored water will be available for everyone during 
severe droughts. 

Comment9 
GBRA agreed to the study of transferring 40,000 acft/yr ofGBRA Calhoun 
Canal Division rights upstream to Gonzales and, possibly, to Dunlap. HDR 
modeled these possible transfers with and without Trans-Texas 
environmental criteria due to differences of opinion among the participants 
on the correct approach. It is GBRA's opinion that the upstream movement 
of diversion points for existing water rights should not be subjected to any 
environmental screening criteria for miilimum bay and estuary 
requirements. Additionally, the extent to which instream flow requirements 
might be applied to new upstream points for existing rights should be 
carefully evaluated, based on the facts and circumstances of each proposed 
amendment. We would be pleased to assist you in such evaluations for 
alternatives in the Guadalupe River Basin. 

Also note, transfer of Calhoun Canal System water rights will require some 
type of compensation. 

Comment 10 
Section 3.40 and 3.41 examined firm availability utilizing a combination of 
Canyon conservation storage, CP&L Coleto Creek transfer, and GBRA 
Calhoun Canal System rights transfer. Additional analysis was performed 
by HDR including combining unappropriated waters at Dunlap and San 
Marcos. The results are found Appendix H under Tables H-1 and H-2. 
These results should be in the main body of the report. The results show a 
substantial amount of water can be made available at Gonzales, especially if 



more realistic environmental criteria are applied to the unappropriated 
water. 

Commentll 
It should be noted that only a portion of the remaining Canyon yield can be 
used for out-of-basin use. The analysis performed in Phase lA assumed full 
utilization of the remaining yield (whatever it turns out to be) outside the 
basin. This scenario was run for information purposes only. Full utilization 
of the remaining yield outside the basin is not an option, because a 
substantial portion of the remaining yield is needed to satisfy projected 
increases in demands in the basin. 

ffincerely, ~ 

~~r. ~d; 
General Manager 



17 February 1995 

DAVID A. TODD 
709 EAST MoNROE STREET 
AUSTIN, TExAS 78704-3131 

512-442-3130 

Statewide Policy Management Committee 
Trans-Texas Water Program 
San Antonio River Authority 
100 East Guenther Street 
San Antonio, Texas 78283-0027 

To the Committee Members: 

I won't be able to attend the Policy Management Committee meeting on 
. February 24 when you are slated to discuss the West Central Study Scope of Work. 
Since I won't be able to personally bring up some of my concerns about the proposed 
Study, I'd appreciate it if you would consider these written remarks and enter them in 
the record. 

My basic difference with the Study's proposed Scope of Work is that there 
seems to be no in-depth consideration of the potential for aggressive reductions in 
water demand. My understanding is that many of the opportunities for water 
conservation are available with existing, off-the-shelf, cost-effective measures. Yet I 
hear that the water demand projections that are driving many of the supply options 
within the Scope of Work include very modest conservation-related demand 
reductions. I would think that it would be of the greatest importance to assure that the 
demand figures were the very lowest possible before embarking on expensive and 
controversial plans for expanding required supplies. These demand-related questions 
will certainly be asked when the final Trans Texas proposals are issued, and it would 
be good to be prepared. 

In sum, I would urge that the Policy Management Committee include as Item 1, 
to be completed before all other study parts, a review of all conservation options. 
This review should look at the water savings possible, their acre-foot cost (in a format 
that would allow easy comparison with supply options' construction and O&M 
expense), the timing for their implementation, the cost-share or rebate possibilities for 
public financing of private conservation work, and any conservation aspects that may 
be peculiar to a particular segment of demand (such as municipal, agricultural, and 
industrial). 

Thank you for considering my views. I look forward to hearing what your 
positions are on these issues. 

Sincerely, 

~~ 
David Todd 
Member, Advisory Committee on Public and Technical Input 
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February 21, 1995 

Mr. Steve Raabe 
Project Manager 

EtJ\\ w )~ L\1Jf.R( iROl \1 J 

\\'m:R Dl',JRl<T 

San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Subject: Phase I Interim Report - Volume 3 
West Central Study Area, Trans Texas Water Program 

Dear Mr. Raabe: 

Please accept the following comments from our review of the subject report. 

Canyon La.ke Mid-Cities Area 

I. Any alternatives proposed for examination in Phase II that propose 
moving water from west to east such as the Canyon Lake to Kyle/Buda 
area should be seriously questioned as running counter to the general 
concept of east to west movement of water embodied in the Trans Texas 
Water Program. The area in question may be better served from the 
Colorado River. 

2. We note that 8740 acre-feet of Canyon Lake firm yield assigned to 
Canyon Regional Water Authority is not presently under contract and 
could be counted as uncommitted firm yield. 

3. We concur in the expectations of the report that industrial demand 
projections for the Lower Guadalupe Basin will be lower than those 
presently offered by TWDB. 

1615 ~- ST. ~ARYS ·P.O. Box 15830 
SAN ANTO!IIIO TEXAS 78~ 12·9030 

210.222·2~04 
FAX 2~~ -9869 

® 100~ RtcHled Paper 



Mr. Steve Raabe 
February 21, 1995- Page 2 

Guadalupe River Water Transfers 

1. We note that channel losses erode the firm yield of Canyon Lake as it is 
delivered downstream indicating that Canyon Lake firm yield should be 
diverted at Lake Dunlap, not sent downstream to Gonzales and returned 
to the North Water Treatment Plant. Run of river flows may be diverted 
at Gonzales, taking advantage of the larger drainage area in conjunction 
with Canyon Lake firm yield taken at Lake Dunlap. 

2. The water rights proposed for transfer from the Lower Guadalupe River 
to the lake Dunlap and Gonzales diversion points are valued at $49.00 per 
acre-foot in the cost estimate. The consultant indicated that these rights 
were priced so because the lower basin rights are almost firm and Canyon 
Lake water is priced at $56.00 per acre-foot. The 40,000 a-f is part of 
172,500 a-f of rights. Is it the first part or the last part? If it is the last 
part it may not be as firm as the rest and may be overpriced in this 
analysis. 

SAW Reclaimed Water Transfer 

1. The analysis indicates that Coleto Creek will not be made whole with the 
substitution of SAWS wastewater return flows. This problem, unless 
solved, will be an impediment to this alternative. 

2. The financial analysis of this alternative should include a payment by 
CP&L for the SAWS wastewater supply at least in the amount of the 
current payment for Canyon lake firm yield after the problem noted in 1. 
above is solved. 

3. SAWS wastewater return flows not used for rescue in San Antonio for 
Braunig, Calavaras and Coleto cooling reservoirs and reaching the 
confluence of the Guadalupe and San Antonio rivers were not counted in 
this analysis as being available to meet water rights below the confluence. 
This understates the availability of water at the Lake Dunlap and 
Gonzales diversion points, through probably not appreciably during the 
worst droughts years. 



Mr. Steve Raabe 
February 21, 1995 - Page 3 

If any of these comments need clarification or further explanation prior to being 
included in the record of comments on Volume 3, please call us. 

Sincerely, 

;t~ILW ,·I h.L-
ruck m;/er 
General Manager 

Rl/mec 
cc: Greg Rothe 
ri020 



United States Department of the Interior 

FISH AND WILDLIFE SERVICE 
E.olocical Suvica Field Ofliu 
I 0711 Bwn<t Road. Suire ZOO 

Hartland Bank Bldg. 
Austin, Teas 78758 

Steven J. Raabe, Project Manager 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Dear Mr. Raabe: 

-=--J'A?.I _;, t:?<;-
0 ,2- ,2 7-9.s- ,. 3 

This letter provides comments on the Trans-Texas Water Program, 
West-Central Study Area, Phase 1, Interim Report, Volume 3. 

General Comments 

Volume 3 of the above referenced Interim Report states that site 
specific investigations, publicly raised environmental concerns, 
and detailed assessments of systems operations and multiple project 
combinations will be the subject of future Trans-Texas Water 
Program phases. We believe these issues should be addressed at the 
earliest possible time. When these issues are addressed, we 
recommend that "draft" reports be made available to the public and 
governmental resource agencies such that any comments provided may 
be incorporated into the "final" documents. 

Additionally, while Volume 3 states that multiple project 
combinations will be the subject of future water program phases, 
the G-27 and G-28 alternatives in Volume 3 consider combined 
quantities of water from several different sources. For combined 
projects such as these, the environmental impacts section needs to 
concede the cumulative and inter-related impacts associated with 
using multiple water sources. 

The u.s. Fish and Wildlife Service's (Service) 12-month finding 
determined that the petition to federally-list the Cagle's map 
turtle (Graptemys caglei) was warranted, but precluded by listing 
actions of higher priority and because threats to the species were 
not imminent (Fed. Reg. 58(13):5701). The Cagle's map turtle is 
endemic to the Guadalupe river system and is currently found only 
in segments of the Guadalupe and San Marcos Rivers. While all of 
the potential projects identified in Volume 3 have listed the 
Cagle's map turtle as being within the project areas, no analysis 
of effects has been provided. While the Cagle's map turtle is 
still only a candidate for federal listing, the decision to proceed 
with the proposed listing of the Cagle's map turtle may occur 
within the planning and/or construction time period for proposed 
Trans-Texas Water Program projects. We recommend that Trans-Texas 
project proposals specifically evaluate potential impacts to this 
species since it may be listed within the foreseeable future. 



Steven J. Raabe 

Specific comments 

Section 3.40. p. 3-630 

page 2 

Under this alternative (G-27), streamflow alterations in the 
Guadalupe River below canyon Dam are stated as resulting in an 
overall reduction in carrying capacity. However, the text goes on 
to state that the minimum streamflows "are expected to be adequate 
for at least minimal maintenance of the biological community in 
this reach, since flows during the critical summer period would be 
least affected." A similar statement is made for alternative G-28 
on p. 3-651. In general, we do not recommend basing, long-term, 
biological management decisions on minimal maintenance conditions. 
Maintaining minimal conditions does not provide much of a buffer 
against potential unpredictable variations that may result in dips 
below these conditions. Small environmental condition 
perturbations to a population of organisms that is "minimally" 
maintained can be catastrophic to the organisms ability to maintain 
a stable, healthy population. 

p. 3-631 
Reference is made to the need for instream flow studies to be 
conducted in river reaches below canyon Dam and Lake Dunlap. We 
recommend that all project alternatives that may result in 
alternations in streamflow volumes should be evaluated with the aid 
of instream flow studies. As previously stated in our September 1, 
1994, letter commenting on Volumes 1 and 2 of the Phase 1 report 
for this study area, we recommend that the proposed Trans-Texas 
Environmental Criteria for Instream Flows should be re-examined. 
They are too generic in nature and may not provide sufficient flows 
that adequately mimic seasonal patterns for many aquatic species 
throughout the year. These flow criteria are partially based upon 
providing minimum flows utilizing averages and medians for long
term periods. Supplying only continuous, minimum flows will not 
only degrade the riverine environment over the long-term, but will 
also make the system more susceptible to potentially catastrophic 
events such as prolonged drought. Higher flows are important in 
moving sediments downstream and scouring deeper pools. 
Additionally, discounting the availability and usefulness of 
unallocated or un-used water stored in existing reservoirs to use 
for instream flows may be premature and potentially eliminate an 
important source of water. 

Section 3.41. p. 3:645 
The text discusses the available firm yield from alternative G-28 
with and without the application of the Trans-Texas instream flow 
criteria and provides a summary in Table 3.41-2. The purpose for 
this comparison is unclear, but implies that the Trans-Texas 
instream flow criteria (which we have already stated as likely not 
supplying sufficient flows throughout the year) may be selectively 
ignored in cases where significant firm yields could be extracted. 
We recommend that a clarification be made of these discussions. 



steven J. Raabe page 3 

We appreciate the opportunity to provide comments at this time and 
we look forward to continued coordination in the evaluation of 
Trans-Texas Water Program alternatives. If you have any questions 
regarding this response, or if we can be of any further assistance, 
please contact Richard Szlemp at the above address or by phone at 
(512) 490-0057. 

Sincerely, 

~-~~ 
~~ 

Field supervisor 



AMENDED SCOPE OF WORK 
TRANS-TEXASWATERPROGRAM 

WEST CENTRAL STUDY AREA 

January 10, 1995 

This Scope of Work has been prepared to address additional tasks to be completed as pans 
of the Trans-Texas Water Program West Central Study Area Phase 1 analyses presently 
underway. 

ITEM 1 - STORAGE AND DIVERSION OF UNAPPROPRIATED 
WATER UPSTREAM OF CANYON LAKE <G-29) 

a. Consider storage in and diversion from the proposed 
Guadalupe Dam No. 7 sited on the Guadalupe River 
upstream of Spring Branch. 

b. Modify the Guadalupe - San Antonio River Basin Model 
(GSA Model) to facilitate computation of water availability 
upstream of Canyon Lake. 

c. Compute unappropriated water potentially available from 
the Guadalupe River near Spring Branch and Comfon on 
a moruhly timestep subject to senior water rights using the 
GSA Model. Solve for the flrm yield and evaluate average 
availability under two overdraft diversion rates for 
Guadalupe Dam No. 7 subject to applicable Trans-Texas 
Environmental Criteria using only unappropriated water. 

d. Assume Edwards Aquifer pumpageispringflow scenarios of 
200,000acftiyr and 400.000acftiyr and full subordination of 
all downstream hydropower rights. 

ITEM 2- PQRCIIASE OF CANYON LAKE WATERFOR UPSTREAM 
DIVERSION <G-30l 

a. Consider each of two alternative diversion points on the 
Guadalupe River, one near Comfort and the other near 
Spring Branch. 

b. Modify the GSA Model to facilitate computation of water 
availability upstream of Canyon Lake independent of 
impacts on storage in Canyon Lake. 

c. Compute water potentially available (unappropriated and 
purchased) and impacts on the uncommitted firm yield of 
Canyon Lake for a range of diversion rates subject to senior 
water rights. applicable Trans-Texas Environmental Criteria. 
and average daily/monthly availability percentage. 

2 

Budget 

$11,100 

$12.200 



J. Assume Edwards Aquifer pumpagetspringt1ow scenarios of 
200,000acftlyr and 400,000acft/yr and full subordination of 
all hydropower rights downstream of Canyon Dam. 

ITEM 3 - CANYON LAKE STORAGE REALLOCATION <G-31) 

a. Consider direct diversion from Canyon Lake. 
b. Compute the uncommitted firm yield of Canyon Lake for a 

range of potential reallocations of flood storage to 
conservation storage subject to senior water rights. 

c. Assume Edwards Aquifer pumpage/springt1ow scenarios of 
200,000acft/yr and 400.000acftlyr and full subordination of 
all hydropower rights downstream of Canyon Dam. 

d. Design flood(s), dam safety issues. and increased flood 
hazard potential downstream of Canyon Lake will not be 
evaluated in this phase. 

ITEM 4 - DIVERSION OF CANYON LAKE FLOOD STORAGE FROM 
CANXON LAKE CG-32l 

a. Modify the GSA Model to facilitate monthly simulation of 
flood storage management in Canyon Lake including 
diversions for recharge enhancement, specified release rates 
for evacuation of flood control storage, and stage-discharge 
relationship for outlet works. 

b. Compute water potentially available for a range of diversion 
rates and a range of release rates for evacuation of flood 
control storage. 

c. Assume Edwards Aquifer pumpage/springflow scenarios of 
200,000acft/yr and 400,000acft/yr and full subordination of 
all hydropower rights downstream of Canyon Dam. 

d. Design flood(s), dam safety issues, and increased flood 
hazard potential downstream of Canyon Lake will not be 
evaluated in this phase. 

ITEM 5 - WATERA VAIT..ABLE BELOW COMAL AND SAN MARCOS 
SPRINGS <G-33) 

a. Consider alternative diversions from the Guadalupe River 
at Lake Dunlap and the San Marcos River below the Blanco 
River. 

b. Sponsor(s) to request a simulation from the Texas Water 
Development Board Edwards Aquifer Model assuming 
calendar year 1989 pumpage for the entire 1934-89 historical 
period. 

$8,900 

$12,200 

$12.100 



c. Quantify water available for existing rights taggregated by 
stream reach) and compute uncommitted Canyon Lake firm 
yield under the 1989, 400,000 acft/yr, and 200.000 acftlyr 
pumpage scenarios. 

d. Compute water potentially available for diversion from the 
Guadalupe River at Lake Dunlap and the San Marcos River 
below the Blanco River under existing upstream and 
downstream rights and unappropriated flow. assuming 
surface water diversion at 1989 levels. considering each of 
the 1989, 400,000 acft/yr, and 200.000 acftlyr pumpage 
scenarios using the GSA Model. 

e. Assume surface water use and rerum flows throughout the 
Guadalupe - San Antonio River Basin to be at 1989 levels. 

f. Assume that current contractual obligations from Canyon 
Lake will be delivered. Assume subordination of 
Guadalupe River hydropower rights to 0 cfs at Lake Dunlap 
and diversion of uncommitted Canyon Lake firm yield from 
Lake Dunlap. 

ITEM 6 - ENGINEERING AND COSTING 

a. Upon partial completion of Items 1 through 5. sponsor(s) 
will select three specific alternatives for reconnaissance level 
engineering and costing analyses consistent with those for 
other water supply alternatives previously evaluated in 
Phase 1. Possible discharge locations for diversions from 
the upper Guadalupe River or Canyon Lake may include 
Medina Lake and/or northern Bexar County. Possible 
discharge locations for diversions from Canyon Lake or 
Lake Dunlap may include Cibolo Creek and/or northern 
Bexar County. 

b. Diversion facilities, pump station. pipeline. booster 
station(s), etc. will be sized and casted for one diversion 
rate and one pipeline route for each specific alternative 
selected. 

c. Estimate potential recharge enhancement associated with 
the three selected alternatives for reconnaissance level 
engineering and costing analyses. 

ITEM 7 - ENVffiONMENT AL EVALUATION 

a. Upon panial completion of Items 1 through 5, sponsor(s) 
will select three specific alternatives for a reconnaissance 
level fatal flaw evaluation of potential environmental effects 
consistent with those for other water supply alternatives 
previously evaluated in Phase 1. Specific alternatives are 
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assumed to be the same as those selected for Engineering 
and Costing under Item 6. 

b. Potential environmental impacts associated with strucrural 
improvements. typical lake levels. and changes in flow 
regime between the point of diversion and the Saltwater 
Barrier will be evaluated for each specific alternative 
selected. 

c. Water quality considerations will not be addressed in detail 
in this phase. 

ITEM 8- REPORT. COORDINATION. AND MEETINGS 

a. Consultant will prepare a. supplemental report summarizing 
the water supply alternatives evaluated in a format 
consistent with that in the Phase l interim report. 

b. Up to eight draft copies of the supplemental report will be 
submined by the consultant for review by the sponsor(s) 
within about four months of receipt of notice to proceed. 
Up to 33 fmal copies of the supplemental report (25 bound 
and eight unbound camera-ready originals) will be 
transmined to the sponsor(s) by the consultant within one 
month of receipt of sponsor(s) comments on the draft 
supplemental report. 

c. As a pan of performing this Scope of Work, consultant will 
participate in up to: 1) Three project 
management/coordination meetings; 2) Two Policy 
Management Comminee meetings; and 3) One Technical 
Advisory Comminee meeting. Participation in any 
additional meetings requested by the sponsor(s) will be 
considered Additional Services in accordance with our 
Agreement for Professional Services. Consultant will assist 
the sponsor(s) in preparing technical materials for use in the 
above meetings. 

TOTAL 

5 

$19,600 

$99,700 



AMENDED SCOPE OF WORK 
TRANS-TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA 

January 26, 1995 

This Scope of Work has been prepared at the request of sponsors participating in the 
Trans-Texas Water Program West Central Study Area. 

ITEM 1: TWO-DAY SEMINAR TO DISCUSS RIVER BASIN MODELS 
DEVELOPED BY HDR FOR NUECES AND GUADALUPE
SAN ANTONIO RIVERS. 

HDR staff will lead a two-day seminar generally in 
accordance with the attached agenda to explain various aspects 
of HDR's River Basin Models used in the Trans-Texas studies. 
Each participant will receive a stapled handout of materials 
which will contain information regarding specific aspects of the 
Model. During the seminar, HDR staff will explain the topics 
and answer participants questions. The handout will contain 
useful information and brief explanations of important points. 

In order to have adequate time to prepare for the 
seminar, HDR staff requests that sponsors provide a minimum 
of 15 working days notice to HDR prior to seminar. 
Participation in any follow-up meetings requested by the 
sponsor(s) will be considered Additional Services in accordance 
with our Agreement for Professional Services. 

TOTAL $8,000.00 



TRANS-TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA 

SCOPE OF WORK 
April 3. 1995 

This Scope of Work has been prepared to address additional tasks to be completed as parts 
of Trans-Texas Water Program West Central Study Area Phase 1 analyses presently 
underway. Studies proposed in this Scope of Work focus on evaluations of two potential 
projects: Cibolo Reservoir near Stockdale. Texas and Upper Cibolo Creek Reservoir near 
Bracken, Texas. 

PART ONE· cmOLO RESERVOIR WITH IMPORTED WATER (S-150) 

The objective of Part One is to evaluate the proposed Cibolo Reservoir near Stockdale, 
Texas considering inflows from Cibolo Creek and imponation of water from potential 
sources outside of the Cibolo Creek watershed. 

ITEM 1.1 - WATER POTENTIALLY AVAILABLE FOR 
IMPORTATION 

a. Quantify unappropriated water potentially available for 
diversion from the San Antonio River near Floresville, Texas 
using the Guadalupe - San Antonio River Basin Model (GSA 
Model). 

b. Quantify unappropriated water potentially available for 
diversion from one location (near Gonzales or Cuero) on the 
Guadalupe River using the GSA Model. 

c. Quantify unappropriated water potentially available for 
diversion at the Saltwater Barrier near Tivoli, Texas using the 
GSA Model. Assume this diversion is an alternative to 
potential diversions identified under Items l.la and l.lb. 

d. Quantify unappropriated water potentially available for 
diversion from one location on the Colorado River near 
Garwood, Texas using simulation results made available from 
the Lower Colorado River Authority Daily Allocation Program. 

e. Assumptions peninent to quantification of unappropriated water 
potentially available from sources within the Guadalupe - San 
Antonio River Basin include: 

1 
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I. Subordination of hydropower rights to 0 cfs at Lake 
Dunlap. 

2. Diversion of presently uncommitted firm yield of 
Canyon Lake from Lake Dunlap. 

3. Inclusion of existing diversion rights at authorized 
amounts. 

4. Inclusion of return flows at amounts reported for 
1988. 

5. Use of Trans-Texas Environmental Criteria applicable 
at the time the work is performed. 

6. Fixed annual Edwards Aquifer pumpage of 400.000 
acft/yr. 

f. Assumptions pertinent to quantification of unappropriated water 
potentially available from the Colorado River Basin include: 

1. Inclusion of existing diversion rights at authorized 
amounts. 

2. Inclusion of return tlows at amounts used for 
Colorado River alternatives examined in Phase 1. 

3. Consideration of applicable environmental criteria. 

ITEM 1.2- WATER SUPPLY ANALYSES 

a. Simulate Cibolo Reservoir contents fluctuations considering 
runoff from the Cibolo Creek watershed, imported water 
available from the San Antonio, Guadalupe, and Colorado 
Rivers, evaporation, and delivery of water to the South Water 
Treatment Plant. 

b. Compute the firm yield of Cibolo Reservoir subject to Trans
Texas Environmental Criteria for New Reservoirs. 

ITEM 1.3 ·ENGINEERING AND COSTING 

a. Size and cost diversion facilities, pump station, pipeline, booster 
station(s), etc. for importation of water from the San Antonio 
River near Floresville, Texas to Cibolo Reservoir. 

b. Size and cost diversion facilities, pump station, pipeline, booster 
station(s), etc. for importation of water from one location (near 
Gonzales or Cuero) on the Guadalupe River to Cibolo 
Reservoir. 

c. Size and cost diversion facilities. pump station, pipeline. booster 
station(s), etc. for importation of water from the Saltwater 
Barrier near Tivoli, Texas to Cibolo Reservoir. 

2 

$4,000 

$11,000 



d. Size and cost diversion facilities. pump station. pipeline. booster 
station( s }, etc. for importation of water from the Colorado River 
near Garwood. Texas to Cibolo Reservoir. 

e. Engineering and costing analyses will be performed at a 
reconnaissance level consistent with those for other water supply 
alternatives previously evaluated in Phase l. 

f. Engineering and costing analyses for Cibolo Reservoir 
previously developed in Phase 1 will be used in this work, 
however, size and cost for diversion facilities, pump station. 
pipeline. booster station(s), etc. for delivery of water from 
Cibolo Reservoir to the South Water Treatment Plant will be 
revised to account for additional firm yield. 

ITEM 1.4- ENVIRONMENTAL EVALUATION 

a. Evaluate potential environmental impacts associated with 
structural improvements. typical lake levels. and changes in t1ow 
regime below the points of diversion or impoundment. 

b. Environmental evaluation will be performed at a reconnaissance 
(fatal flaw) level consistent with that for other water supply 
alternatives previously evaluated in Phase l. 

c. Environmental evaluation components for Cibolo Reservoir 
previously developed in Phase 1 will be used in this work and 
expanded to address additional facilities necessary for 
importation of water. 

ITEM 1.5 - REPORT. COORDINATION. AND MEETINGS 

a. Consultant will prepare a supplemental report section 
summarizing this water supply alternative in a format consistent 
with that in Volumes 2 and 3 of the Phase 1 Interim Report. 
It is assumed that this supplemental report section will become 
a portion of Volume 4 of the Phase 1 Interim Report. 

b. Up to eight draft copies of Volume 4 of the Phase 1 Interim 
Report will be submitted by the consultant for review by the 
sponsor(s) within about six months of receipt of notice to 
proceed. Up to 33 final copies of Volume 4 of the Phase 1 
Interim Report (25 bound and eight unbound camera-ready 
originals) will be transmitted to the sponsor(s) by the consultant 
within one month of receipt of sponsor(s) comments on the 
draft report. 

c. As a pan of performing this Scope of Work, consultant will 
participate in up to: 1) Three project management/coordination 

3 

$8,000 

$8,000 



meetings; 2) Two Policv Management Committee meetings; and 
3) One-Technical Advisory Committee meeting. It is as~umed 
that all meetings with the exception of one project 
management/ coordination meeting will be held concurrently 
with other meetings identified in Part Two of this Scope of 
Work and in the January 10, 1995 Scope of Work for study of 
Edwards Aquifer recharge enhancement alternatives in the 
Upper Guadalupe River Basin. Participation in any additional 
meetings requested by the sponsor(s) will be considered 
Additional Services in accordance with our Agreement for 
Professional Services. Consultant will assist the sponsor(s) in 
preparing technical materials for use in the above meetings. 

TOTAL 

PART TWO- UPPER CIBOLO CREEK RESERVOIR (S-17) 

$40,000 

The objective of Part Two is to evaluate the cost of Upper Cibolo Creek Reservoir near 
Bracken. Texas which has been proposed as a means of sustaining Carnal springflow and 
Edwards Aquifer pumpage during drought. 

ITEM 2.1 - ENGINEERING AND COSTING 

a. Cost dam and appurtenant works for Upper Cibolo Creek 
Reservoir assuming conservation storage capacity of about 
150,000 acre-feet below elevation 950 feet-msl. Umited 
analyses of flood hydrology and hydraulics will be performed to 
select appropriate dam type and spillway configuration. 

b. In consultation with hydrogeologists and a general contractor 
experienced in dam construction and grouting, develop an 
estimate of cost to seal appropriate portions of the bed of 
Upper Cibolo Creek Reservoir to minimize leakage or 
uncontrolled recharge of the Edwards Aquifer. A field 
reconnaissance of the reservoir area will be performed as a part 
of this task. 

c. Evaluate potential environmental impacts and mitigation costs 
associated with long-term impoundment in Upper Cibolo Creek 
Reservoir focusing on habitat within the reservoir pool and 
changes in infiltration characteristics to the Edwards Aquifer. 

d. Engineering, environmental, and costing analyses will be 
performed at a reconnaissance level consistent with those for 
other water supply alternatives previously evaluated in Phase 1. 

4 

$21,000 



ITEM 2.2 - REPORT. COORDINATION. AND MEETINGS 

a. Consultant will prepare a supplemental report section 
summarizing this water supply alternative focusing on the 
engineering, environmental. and cost aspects of project 
development. It is assumed that this supplemental report 
section will become a portion of Volume 4 of the Phase 1 
Interim Report. · 

b. Up to eight draft copies of Volume 4 of the Phase 1 Interim 
Report will be submitted by the consultant for review by the 
sponsor(s) within about six months of receipt of notice to 
proceed. Up to 33 final copies of Volume 4 of the Phase 1 
Interim Report (25 bound and eight unbound camera-ready 
originals) will be transmitted to the sponsor(s) by the consultant 
within one month of receipt of sponsor(s) comments on the 
draft report. 

c. As a part of performing this Scope of Work. consultant will 
participate in up to: 1) Three project management/coordination 
meetings; 2) Two Policy Management Committee meetings; and 
3) One Technical Advisory Committee meeting. It is assumed 
that all meetings with the exception of one project 
management/coordination meeting will be held concurrently 
with other meetings identified in Part One of this Scope of 
Work and in the January 10, 1995 Scope of Work for study of 
Edwards Aquifer recharge enhancement alternatives in the 
Upper Guadalupe River Basin. Participation in any additional 
meetings requested by the sponsor(s) will be considered 
Additional Services in accordance with our Agreement for 
Professional Services. Consultant will assist the sponsor(s) in 
preparing technical materials for use in the above meetings. 

TOTAL 

BUDGET SUMMARY 

Part One • Cibolo Reservoir With Imported Water 

Part Two • Upper Cibolo Creek Reservoir 

TOTAL 

5 

$4,000 

$15,000 

$40,000 

$65,000 



rl.pnl l3, 1995 

Fred ?feiffer 

N 
BRIDGE 
·~\TERNS 

San Antonio River Author1ty 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Mr. Pfeiffer, 

Enclosed is a copy of the letter we sent to Nancy Skinner, the 
Nat1onal Natural Landmark Coordinator for the U.S. Department of 
the Interior. Natural Bridge Caverns was designated as a 
National Natural Landmark in 1971, and in 1967 the caverns were 
declared a Texas Historical Site. The caverns have been opened 
to the public for thirty-one years and have become a place for 
both the education and enjoyment of thousands of visitors each 
year. 

The recent article in the San Antonio Express-News dated March 
16, 1995 concerns us greatly with regards to the proposed Upper 
Cibolo Creek Reservoir. The enclosed letter clearly outlines the 
basis of our concerns regarding this proposed project. We feel 
that the negative impact such a project could have on Natural 
Bridge Caverns should be a primary focus of investigation and 
should be a major consideration in the Board's rejection of this 
proposal. 

Sincer~ly, 

1!:,~it 
/ 

Staff Geologist 
Natural Bridge Caverns, Inc. 



N. 
BRIDGE 
~V£RNS 

Nancy Skinner 
National Park Service 
P.O. Box 728 
Santa Fe, NM 87504-0728 

Dear Ms. Skinner, 

April 4, 1995 

We would like to bring to your attention the potential 
threat to Natural Bridge Caverns near New Braunfels, Texas. As 
you know, the cave is a National Natural Landmark and as such, it 
is important to report threats to the cave and its natural 
resources. 

Our concern relates to a proposed dam project on the upper 
Cibolo Creek, which we feel would have a direct and detrimental 
impact on the caverns. The proposed dam would create an 
impoundment of water that has the potential to fill the cave with 
back waters that could drastically impact the natural system of 
the cave. This could result in devastating impacts on the cave's 
fauna, mineral deposition, hydrologic processes and its status as 
a National Natural Landmark. 

Natural Bridge Caverns is located in one of the most 
important karst areas in the nation and certainly the most 
important in Texas. Karst is defined as a landform typified by 
sinkholes, caves, dry valleys, fluted rocks, enclosed depressions 
underground streamways and spring resurgences. 

Over twenty percent of earth's surface is characterized as 
karst and in the U.S., over 22\ of our drinking water comes from 
karst aquifers! Karstic aquifers and related landforms are 
created as rain water seeps down in, and between layers of, 
limestone. The rainwater when combined with carbon dioxide (from 
the atmosphere and from decaying plant matter) creates a weak 
solution of carbonic acid which dissolves the limestone to create 
these landforms, including caves, such as Natural Bridge Caverns. 

It is vitally important that nothing is constructed that 
will interfere with this system, which both supplies drinking 
water and creates caves. The proposed sealing of the limestone 
fractures and parasites for the Cibolo Creek dam would 
effectively kill any cave system down stream of the proposed 
project. It is the very same fractures and parasites which 
allowed the infiltration of the karstic waters that formed the 
caverns. 



The very important economic role of the cave as a tourist 
destination and educational tool would also be impacted or 
completely destroyed. At the present time Natural Bridge Caverns 
employs over 30 people, all dedicated to the protection and 
presentation of the great natural resources of the cave. Natural 
Bridge Caverns is located one mile from Cibolo Creek in Comal 
County. At the present time flood waters from the creek pose no 
threat to the cave system. While it is true that the cave does 
fill with water during seasonal and periodic rises in the waters 
of the Edwards Aquifer and/or the Glen Rose Aquifer, this rise 
and fall of the aquifers is a natural occurrence and apparently 
does little or no damage to the cavern and its ecosystem. 

As you can see from the attached article from the March 16, 
1995 issue of the San Antonio Express News, there is already · 
concern that the proposed dam site could impact the well-known 
Bracken Bat Cave. Since Natural Bridge Caverns is only 1/2 mile 
from the Bracken Bat Cave, certainly any project that has the 
potential to impact Bracken could also impact the cavern. 

We will continue to keep you posted as this project 
continues and ask that you support us in our attempt to protect 
Natural Bridge Caverns. If you have any questions or need 
additional information, you can contact Clara Heidemann, or 
Reggie or Joye Wuest at (210) 651-6101. If you are interested in 
touring the area to personally asse$the potential threats please 
let us know. 

RW/ jp 
Enclosure: 1 

~r~~J-
Reg4ld Wuest 
Vice President, 
Natural Bridge Caverns 
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Our choices are: 
l.to cut off aquifer and get alternate water, or 
2. to add water to the aquifer. ' • 
We know a lot about the first choice. We know first that the cutoff 
doesn't work to protect the spring species as required in a recovery 
plan or in order to get a take permit. Cutting aquifer pumping to 
350,000 af/y allows Comal Springs to go dry in drought for about 6 
years, and San Marcos Springs to fall below jeopardy levels 60% _of 
the time. 

Cutting pumping according to the August 1, Emergency Recovery 
Plan of up to 40% of July pumping still allows both Springs to fall 
below jeopardy. Even cutting pumping to zero allows San Marcos 
Springs to fall below jeopardy. Page 65 states that "Permanent 
reliable storage in the Edwards Aquifer is only that below the 
elevation of San Marcos Springs 574 msl." 

Transferring water from irrigation can't work when zero pumping is 
allowed, and, as made clear in Uvalde, even in relatively good times, 
the storage function of the aquifer makes immediate transfer of 
irrigation water to municipalities ineffective to protect springflow. 

The costs of such a program are very high. Cutting aquifer pumping 
to 350,000 regionally and supplying alternative water from surface, 
reuse, and conservation was calculated in a 1986 study to cost $261 
million per year. Cutting pumping to 400,000 was estimated to cost 
the region $355 million per year, or about $1500 per family per 
year. 

No calculation has been made of what it would cost to cut pumping to 
200,000 afy or ·to zero. Such a plan would require the makeup of 
540,000 af/y of water plus an estimated 250,000 af/y for projected 
50 year growth. Where Would 790,000 af/y of finn yield come 

-·---~---~- ---
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Much of the evidence that the 2050 Plan won't 
do what it sny~ it will do is in tho plan itself. 
Other evidence exists in the Applewhite Permit and 
news-clips. , 

The Permit limits the impoundment quote "nnd 
to impound therein not to exceed 45,52A acre-teet 
ot water ••• " This guarantees the Applewhite Reser
voirwill not of!er the same recreational benefits 
o! Calaveras Lake. It also_guarantees SAWS will 
not have 60,000 acre-teet or water available !or 
downstream trade. .· 

See page 14 and Table 9 on pago 43. 
Conditio~ Reuse 
less reuse (cPS/Ind.) 
remainder 
less local use 
remainder 

86,000 
-.28.....Q.QQ. 
46,000 

-25.000 
23,000 

+ig:g~i Applewhite Res. Permit 
Apparently available 

Bnclt up I Back up I Impoundment not 
to exceed.45, 52~ acre-!eot-23.000. 

Available only under average con-
d1t1ono • •......... , ...... · .........• • 45,526 

, . less,downatreorn tr~de ••••• 45.528 
Wut er impoundea behind d.:1m art er trade -0-

Under drought conditions such as when Medina 
Lake near y evaporated away only the sewo.Be er
tluent,23,000AF, would be available. 

By low the city io not pern1tted to impound 
any water over 45,528 AF. By law it has to pre
maturely release any excess. When the peak season. 
arrives- the warmer and drier months and down
stream industries need the 60,000 AF the city may 
have 45,528 AF to trade but not much more than thtt. 
Therefore the promise ot a recreation lake is one 
big lie, 



Pace 2 

There are other major flaws in the plnn. The 
capacity of the treatment plant could not in on 
emergency handle both the downstream water and 
aquiter contamination at the sume time. There is 
no provision for pipelines to the treatment plant, 
from the aquifer. No provision for an infra
structure from the treatment plunt to existing 
distribution lines. There is no guarantee or water 
lease delivernbility because there are no pipe
lines !rom the leases to the SAWS system. Under 
their plan I think, only direct pipelines 
guarantee ~elive~ed water to the SAWS system. As 
!or the non-potable clause in the ordinance, it. 
is an ordinance which could be amended in the future. 
All they have to do is take it to the voters again 
and have them under another created crisis vote 
!or it. Thats the way it is and that is the way 
it will be. 

Sincerely 

Karl Wurz 
820 Florida 
San Antonio, Tex. 
78210 
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APPLICATION NO. 4128 

rrm:n TO 
APPI'OI'RlhTt: STATE l;hTER 

PEJU:IT NO. 3914 

Permittee Water t:orks Board 
of Trustees of 
San Antonio 

Address 

TYPt:: Section 11.121 

p • 0. sox 2 4 4 9 
s~n Anton'io 
Texas 78206 

Received ~ove~ber 7, 1~79 Filed May 11, 1981 

Granted Septe~ber 13, l~S2 County 

l·:atershed: 

Bexar 

l~atercourse: Leon Creek, tribu
tary of ~:edina River1 
and the t:edina River, 
tributary of the San 
Antonio River, tribu
tary of the Guadalupe 
River 

San Antonio River 
Basj.n 

tiHEP.EAS, the Texas tlater Commission finds that jurisdiction of the 
application is established! and 

~~EP.EAS, a public hearing has been held and specific findings of 
fact and conclusions of law were adopted in tho form of a Co~~is~ion 
Or~er, as required by law1 

NOW, THEREFORE, this permit to appropriate State water is issued 
to the Hater tlorka eoard of Trustees of San Antonio subject <;o the 
followinq terms and conditions: 

1 • U3'0t.1:DI·!ENTS 

(a) Pern:ittee is authorized to construct and maintain an on
channel dam and reservoir, to be known as the Appie•.:hite 
Reservoir.~on the Medina River, tributary of the San 
Antonio River, tributary of the Guadalupe River, in the 
San Antonio niver Bauin, and to impound therein not to 
exceed 45,528 acre-feet of water at norn:al maximum oper
ating elevation 53~.0 feet above mean sea level. The 
Apple•·thite Reservoir Dasr. will be located in the Druno 11. 
•!artinez Survey, Abstract No. 4 651 in the Bernardino 
P.uiz Survey, Abstract No. 6111 and the Ignacio Perez Sur
vey, Abstract ~o. 13, Bexar County, TeY.as. Station 
41+00 on the center~ine of the dam is S 67" 45' W, 1,650 
feet from the Nt: corner of the said •~rtinez Survey, Ab
stract •!o. 465, Bexar ccunty, Texas. 

(b) Per~ittee is further authorized to construct and main-

USE 

tain an on-channel dam and reservoir, to be known as the 
Leon Creek Diversion Dam, on Leon creek, tributary of 
the •:edina F.iver, tributary of the San Antonio niver, 
tributary of the Guadalupe niver, in the San Antonio 
River Basin, and to i~,pound therein not to eY.ceed 544 
acre-feet of water at norreal maximum operating elevation 
536.0 feet above mean sea level. The dam will be located 
in the Fernando Rodric;uez Survey, Abstract tlo. 15 and the 
Ignacio Perez survey, J'.bstract No. 1 J, Bexar County, Ter.as. 
•:idpoint of the dan: at the stream is N S!;• 06' E, 3,411 
feet from USC ' GS Trianculation Station Leon 2. . . < 

Both dams and reservoirs are to be located approxi~ately ~ 
ll miles south of the City of San Antonio in Bexar County, 
Texas. 

Per~ittee 1~ authorized to divert not to e~ceed 12,300 acre
feet of water per annun• from the Leon Cret-k Diversion Dam 

Paqe 1 of 3 
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101 ARCADIA ?L. #507 SAN ANTONIO, TEXAS 78209 ( 210) 828-3834 

May 9, 1995 

Fred N. Pfeiffer, General Manager 
San Antonio River Authority 
P.o. Box 830027 
San Antonio, TX 78283-0027 

Dear Fred: In re: UCCR Scope of Work 

My remarks at the May 5th meeting of the PMC for the Trans
Texas Water Program, West Central Study Area related to the Scope 
of Work dated February 26, 1995 for the Upper Cibolo Creek Reser
voir ''as a means of sustaining Carnal springflow and Edwards Aqui
fer pumpage during drought", and to a subsequent reduced scope of 
work dated March lOth that confined the study to the feasibility 
of sealing the reservoir and to develop a cost estimate. 

As I mentioned at the meeting, the ownership of Natural 
Bridge Caverns will not accept a mere paper evaluation of sealing 
feasibility. In their view, this must be demonstrated. Conse
quently, my remarks at the meeting tried to show that because the 
UCCR project lends itself to incremental development by starting 
with a diversion pump at Canyon Lake, the 6~ mile pipe line to 
Cibolo tributaries, and a small retarding dam on Cibolo Creek; 
water would then be available on demand to physically test the 
sealing of the creek bed and also correspondence between the 
creek bed and Carnal Springs by drilling if necessary. 

Thus it was my thought that the Scope of Work should be pri
oritized to reflect this necessary sequence of development rather 
than a preliminary evaluation of the ultimate UCCR construction. 
Significantly, even the initial development outlined above would 
have beneficial results with its controlled but limited aquifer 
recharge and probable augmentation of springflow. 

Enclosed for your information is a UCCR derivative cost es
timate of $72,000,000 that I made a year ago for the 2050 Commit
tee. Indices included would revise this to a current estimate of 
$74 million. 

cc. w/enc: HDR Eng., Inc. 

cc: Natural Bridge Caverns 

Sin~~;?/~ 
A~E. Postel 
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By 

ARTHUR E. P 0 S T E L 

Retired Professional Civil Engineer 



OPPER CIBOLO CREEK RESERVOIR 

DERIVATIVE COST ESTIMATE 

The proposed Opper Cibolo Creek Reservoir in Bexar and Comal 

counties has been conceived as a water supply, terminal storage, 

aquifer recharge, and springflow preservation reservoir which will 

impound water imports for the San Antonio area. 

At this conceptual stage of its development, the reservoir's 

cost estimate can best be made by derivation from a detailed cost 

estimate of a reservoir in similar terrain and in the same vicin

ity. Detailed cost estimates for such a reservoir are available 

in the General Design Memorandum for the proposed Clopton Crossing 

Lake issued by the Onited States Army Corps of Engineers in 1980. 

Copies of these estimates are attached. 

Clopton Crossing Lake on the Blanco River in Hays and Comal 

counties was proposed for both flood control and water supply. Its 

latest cost estimates are at the 1978 price level. They include a 

single purpose, water supply only, cost estimate of $74,772,000 for 

a total capacity reservoir of 279,500 acre-feet (271,000 + 8,500 

sediment storage). The application of cost indices used by the 

Corps bring this estimate up to $141,543,000 ($74,772,000 x 1.893, 

see attached) for the March 1994 price level. 

Since Clopton Crossing Lake would be much larger than the 

Opper Cibolo Creek Reservoir, various ratios are available to 

reduce this estimate to that of a comparable-sized reservoir 

as follows: 



Acre-feet storage capacity 146,279 --------- = 52.3% 
279,500* 

Surface area at conservation pool --~!.~!§ __ = 54 .• 7% 
(Acres) 6,060 

Surface area at spillway crest --~!.11~-- = 48.8% 
(Acres) 7,730 

Length of dam (Feet) 3,625 = 48.2% ---------7,520 

Average 51.0% 

Current estimated cost of the 
Upper Cibolo Creek Reservoir: $141,543,000 x 51% = $72,187,000 

Cost per acre-foot of water stored: _!1~!!~1!.QQQ_ 
146,279 

= $493 

Differences in unit costs are, of course, inherent in the 

different locations of the two reservoirs. The General Design 

Memorandum of the Corps cites extensive real estate development 

at the reservoir site for Clopton crossing Lake and the attendant 

higher land costs (p. 29), whereas the precipitous terrain in the 

Upper Cibolo Creek area has precluded any significant development 

in the canyon to be inundated. Although this canyon itself is 

presently inaccessible, unit transportation costs would be less 

for the Cibolo project because it is closer to a railroad, a major 

highway, and material processing plants for concrete, crushed 

stone, sand, and concrete pipe. 

* Includes sediment storage for comparable figure to that available for the 
Upper Cibolo Creek Reservoir. 

-2-



While these cost savings may be significant, they will be 

offset by other factors. Since the location, terrain, and unique 

attributes of the site lend themselves to recharge and springflow 

preservation, as well as a surface water supply for the City of 

San Antonio; any overburden in the basin should be removed to 

permit a better sealing of the Kainer formation below Bat cave 

fault, and a system of controlled recharge valves should be 

installed to develop the potential with which this reservoir site 

is naturally endowed. These factors and the reservoir site's 

capacity to maintain water quality should justify the expenditure 

of any savings derived from location. 

In sum, $72 million is a reasonable derivative cost estimate 

for constructing the Upper Cibolo creek Reservoir at current price 

levels. Interest during construction and finance costs are not 

included in this estimate. 

-3-
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- ~cordt CALY!AR JAN FEB MAR APR MAY JUN JUL AUG SIP OCT NOV DEC 
1 1979 1000 1000 999 
2 1980 !ili!il 1005 1011 10l8 1033 1048 1062 1076 1090 1104 1114 1123 
3 1981 1133 1134 1136 1137 1150 11152 1175 1181 1186 1182 1198 1203 
4 1982 1209 1211 1212 1214 1227 1241 1254 1264 1273 1283 1287 1291 
5 1983 1295 1295 1297 1298 1307 1317 1326 1333 1340 1346 1351 1356 
6 1984 1361 1364 1366 1369 1374 1378 1383 1388 1392 1397 1401 1406 
7 1985 14l0 1413 1415 14l8 1423 1429 1433 1438 1442 1447 1451 14!55 
8 1986 1458 1460 1462 1465 1470 1475 1479 1483 1487 1492 1496 1!500 
9 1987 1504 1506 1508 1511 1516 1!521 1525 1530 153!5 1540 1544 1!548 

10 1988 1553 1556 1559 1562 1567 1572 1578 1583 1588 1594 1!599 l604 
ll 1989 1610 1613 1616 1620 1527 1634 1640 1646 1652 1659 166!5 1671 
12 1990 1676 1679 1682 1686 1693 1700 1706 1713 1720 1727 1732 1736 
13 1991 1740 1743 1746 1748 1754 17!59 1764 1770 1776 1781 1785 1789 
14 1992 1792 1794 1796 1798 1803 1808 1812 1817 1821 1825 1829 1833 
1!5 1993 1837 1839 1642 1845 1850 1855 1860 186!5 1870 1874 1879 1883 

. 16 1994 1887 1890 1893 1895 1900 1905 1910 191!5 1920 1925 1930 193!5 
17 1995 1939 1942 1945 1947 19!53 1959 1964 1970 1976 1981 1986 1991 
18 1996 1995 1998 2001 2004 2010 2016 2021 2027 2033 2038 2044 2049 
19 1997 2053 20!57 2060 2063 2069 2075 2081 2087 2093 2099 2105 2110 
20 1998 2115 2119 2122 2125 2133 213Sl 2143 2150 2155 2162 2168 2174 
21 1999 2179 2182 2185 2188 2195 2202 2208 2215 2221 2227 2233 2239 
22 2000 
23 2001 

• "'1 ............ •"' I ~~A~ I~\, , 1 (IIIII 1 ,,_,... 



TRI-SERVICE MILITARY CONSTRUCTION PROGRAM (MCP) INDEX 

CAL!: NCAR YEAR *1992 *1993 1994 1995 1996 1997 1998 199~ 

---------------------------------------------------------------------------
JANUARY 1792 1837 1887 1!13!1 1!195 2053 2115 217~ 

FEBRUARY 1794 1839 18!10 1942 1998 2057 2119 2182 

MARCH 1796 1842 1893 1945 2001 2060 2122 218!. 

-----------------------------------------------------------------APRIL 1798 1845 1895 1947 2004 2063 2125 218£ 

MAY 1803 1850 1900 1953 2010 2069 2133 2195 

JUNE 
\ 

' 1808 1855 1905 1959 2016 2075 2139 220:0 
---------------------------------------------------------------------------
JULY 1812 1860 1910 1964 2021 2081 2143 2208 

AUGUST 1817 1865 1915 1970 2027 2087 2150 221:. 

SEPTEMBER 1821 1870 1920 1976 2033 2093 2156 222] 
---------------------------------------------------------------------------OCTOBER 1825 1874 1925 1981 2038 2099 2Ui2 2227 

NOVEMBER 1829 1879 1930 1986 2044 2105 2168 223~ 

DS:CEMBER 1833 1883 193!5 1991 2049 2110 2174 2239 

---------------------------------------------------------------------------

Example: (For 10 Month Conatruction Period) 

Submittal Data 

Bid Openinq.Date 

- 1 Sept 92 

- l Apr 93 

Contract Award Date - 1 May 93 

Midpoint of Construction - 1 Oct 93 

1821_ 

13 Months 

1874_ 

Cost Growth Factor • 1874 1 1821 • 1.0291 oae 1.03 

Oae 3.0 t Per Fiscal Year For Projection Beyond FY 2000 

* Historical 



CLOPTON CROSSING LAKE 

TABLE 1 
PERTINENT DATA 

(Source: HD 92-364 dated 25 September 1972) 

LOCATION. The Clopton Crossing damsite is located at river mile 
32.5 on the Blanco River. The lake would lie in Hays and Comal 
Counties, Texas. 

PROJECT PURPOSES. Flood control, water conservation, and recrea
tion and f~sh and wildlife. 

DRAINAGE AREA 

SPILLWAY DESIGN FLOOD 
Peak Inflow 
Volume 
Volume 
Peak Outflow 

RESERVOIR 
Elevation 
(feet msl) 

Top of dam 
Maximum design water 

surface 
Top of flood control 

pool and spillway crest 
Top of conservation pool 
Sediment storag~ total 
Sediment storag~ con-

servation pool 

STORAGE SUMMARY 

Flood Control 
Water Conservation 
Sediment 

Total 

DAM 

Type 
Length 
Height above streambed 
Crown width 
Side slopes: 

Upstream 
Downstream 

1023.0 

1017.5 

998.0 
980.5 
998.0 

980.5 

j 

Area 
(acres) 

9,600 

7,730 
6,060 

-

307 square miles 

414,900 cfs 
353,0CO acre-feet 

21.56 inches 
196,400 cfs 

Capacity 
(acre-ft): (inch) __ 

573,000 35.0 

404,000 24.67 
283,400 17.31 

9,200 0.56 

8,500 0.52 

119,900 acre-feet 
274,900 acre-feet 

9,200 acre-feet 
404,000 acre-feet 

Earth and rock fill 
7,520 feet 
200.0 feet 

30 feet 

l on 3.5 
l on 3.0 



CLOPTON CROSSING LAKE 

TABU: 5 
COST ESTL~!!S FOR DUAL AND SINGLE PURPOSE PROJECTS 

(October 1978 ~rice level, 6-7/8% interest) 

FLOOD CONTROL FLOOD WA!!R 
AND CONn.OL SUPPLY 

WATER SUPPLY ONLY 'ONLY 

PERTINENT DATA 

Top of Dam Elevation, feet "1023.0 973.0 1005.0 
To~ of Flood Control Pool 

Elevation, feet 998.0 947.0 
Top of Conservation Pool 

Elevation, feet 980.5 980.0 
Storage capacity (spillway 

crest less sediment), 
acre-feet 394,800 114,000 271,000 

PROJECT FIRST COST 

01 Lauds and Damages $ 32,540,000 $16,467,000 $24,424,000 
02 Relocations 3,128,000 1,000,000 1,989,000 
03 Reser1oirs 647,000 642,000 
04 Dams 50,770,000 29,905,000 39,158,000 

Embankment (42,201,000) ( 7,633,000) (30,072,000) 
'. Spillway ( 3,569,000) (17,532,000) ( 4,488,000) 
/ Outlet Works ( 5,000,000) ( 4,740,000) ( 4,598,000) 

08 Access Roads 40,000 40,000 40,000 
18 Cultural Resource 

Preservation 568,000 271,000 449,000 
19 Buildings, Grounds, 

and Facilities 645,000 645,000 645,000 
20 Pe~ueut Operating 

Equipment 3.69,000 87,000 . 369,000 
30 Engineering and Design 4' 774 '000 •. 3,195,000 3,896,000 
31 Supervision and Adminis-

tration 4 1044 1000 2.524 1000 3 1160 1000 
Total Project First Cost $97,525,000 $54,134,000 $74,7i2,000 

DN"ES~ COST 

Interest During Construction 13,410.000 71443.000 10 1281.000 
Invesaent Cost $110,935,000 $61,577,000 $85,053,000 

ANNUAL ~....ARG"ZS 

Annual Inves t:::lent 7,637,000 4,239,000 5,855,000 
Operation, ~intenance, 

and Rep lac e:ne::. t: 1951000 111 1 000 138 1000 
Total .~ual Cost $7,832,000 $4,350,000 $5,993,000 

) 
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U P P E R C I B 0 L 0 C R E E K 
WATER SUPPLY, RECHARGE AND TERMINAL STORAGE RESERVOIR 

PRELIMINARY DATA 

Coordinates of Dam at Creek •.•.•.• • •. N 29n )8' 42" 
w 98•' 20. 49" 

Bearing of Dam • . . . . . • . • . . . • . . • • • N 48" JO' E 

Length of Dam • • . . . . . . . . . . . . . . • · ),625 Ft 

Elevation at Top of Dam • • • • • • • 

Elevation at Top of Pool . • . • . • . 
Maximum Height of Dam • . . . • . • . 
Capacity of Reservoir at 950 Elevation 

Area of Reservoir Pool at 950 Elevation 

• 

• 

. 

• . • • . • • • • 960 

. . . . • . • . . 950 

. . . . • . 160 Ft 

. . 146,279 Acre-Feet 

. . . • • J,J16 Acres 

Average Depth 

Drainage Area 

. . . . . . . . . . . . . . . . . . . . . 44Ft 

. . . . . . . . . . . . 258 Square Miles 

APPENDIX A 

.·. 



U P P E R C I B 0 L 0 C R E E K 
WATER SUPPLY, RECHARGE AND TERMINAL STORAGE RESERVOIR 

AREA-CAPACITY T A B L E 
ELEVATION 0 1 2 2 4 2 6 z 8 __9_ 

950 A - F 146,279 149,848 153,418 156,487 160,556 164,126 167,695 171,264 174,833 '178,403 
Acres 3,316 3.367 3,417 3, 68 3,519 3,569 3,620 3,671 3,722 3.772 

940 A - F 115,875 118,915 121,956 124,996 128,0)7 131 '077 134,117 1)7,158 140' 198 143, 2)9 
Acres 2,765 2,820 2,875 2,930 2,985 3,040 3,096 3.151 3,206 3,261 

930 A - F 90' 187 92,756 95.325 97,893 100,462 103,031 105,600 108,169 110' 737 113,306 
Acres 2,373 2,412 2,451 2,491 2,530 2,569 2,608 2,647 2,687 2,726 

920 A - F 68,291 70,481 72,670 74,860 77,049 79,239 81,429 83,618 85,808 87.997 
Acres 2,006 2,043 2,079 2,116 2 '153 2' 190 2,226 2,263 2,300 2,336 

910 A - F 50,050 51,874 53,698 55.522 57.346 59,171 60,995 62,819 64,643 66,467 
Acres 1,642 1,678 1,715 1,751 1,788 1,824 1,860 1,897 1,933 1,970 

900 A - F )5,560 J7,009 )8,458 J9 ,907 41,)56 42,805 44,254 45,703 47,152 48,601 
Acres 1,256 1,295 1,3JJ 1,J72 1,410 1,449 1,488 1,526 1,565 1,603 

890 A - F 24,674 25,76) 26,851 2'? .940 29,028 JO, 117 )1,206 32,294 JJ,J8J )4,471 
Acres 921 955 988 1,022 1,055 1,089 1,122 1 '156 1 '189 1,223 

880 A - F 16,685 17,484 18,283 19,082 19,881 20,680 21,478 22,277 23,076 23,875 
Acres 677 701 726 750 775 799 82J 848 872 897 

870 A - F 11 '074 11,635 12,196 12,757 13,318 1),880 14,441 15,002 15,563 16,124 
Acres 445 468 491 515 538 561 584 607 631 654 

860 A - F 7' 144 7,5J7 7,930 8, J2J 8,716 9.109 9,502 9,895 10,288 10,681 
Acres 341 351 )62 J72 383 J9J 40J 414 424 4J5 

850 A - F 4,274 4,561 4,848 5,1)5 5,422 5,709 5.996 6,283 6, 570 6, 857 
Acres 233 244 255 265 276 287 298 309 319 330 

840 A - F 2,341 2,534 2,728 2,921 3,114 3,308 3,501 3.694 3,887 4,081 
Acres 153 161 169 177 185 19J 201 209 217 225 

8)0 A - F 1,124 1,246 1,367 1,489 1,611 1,733 1,854 1,976 2,098 2,219 
Acres 90 96 10) 109 115 122 128 1)4 140 147 

820 A - F 422 492 562 6JJ 70J 773 843 91J 984 1,054 
Acres 51 55 59 6J 67 71 74 78 82 86 

810 A - F 87 121 154 188 221 255 288 322 355 389 
Acres 17 21 24 27 J1 34 J7 41 44 48 

800 A - F 0 9 17 26 35 44 52 61 70 78 
Acres 1 3 4 6 7 9 11 12 14 15 

""'"::~ 
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Patsy Light 
Friends for Conservation of 
The San Antonio River Valley 
West of Goliad 
300 Argyle 
San Antonio, Texas 78209 
May 9, 1995 

Mr. Steve Rabe 
Trans-Texas Water Program 
San Antonio River Authority 
P. 0. Box 830027 
San Antonio, Texas 78283-0027 

Dear Steve: 

Dr. Grubb of H.D.R. Engineering has suggested that I inform the 
Trans-Texas Water Program that it appears that the cost estimates for a 
reservoir which might be constructed on the San Antonio River at Goliad 
do not include the cost of purchasing both new and old producing and non
producing mineral interests which are in the projected site. 

There is new (1995) production in the area that would be inundated. 
Generally speaking, production from the deeper horizons, which are 
definitely present, have a long life and enormous reserves. 

Additionally, a 3-D seismic program encompassing 50 square miles 
has recently been completed. This state-of-the-art seismic technique 
will inevitably lead to additional long-life production in the area. 

I'm sure that if a Goliad reservoir should become an option for 
water supplementation for any area in the Trans-Texas Programs, this 
mineral assessment will be completed. 

I have been informed that the figures are being amended for the 
R & M project near Corpus Christi for the same reason. 

Th~nk you very much. 

'~"ly, 

Pa~ht 
Friends for Conservation of the San 
Antonio River Valley West of Goliad 

PL:sa 

MAY 1995 

SARA 



Mr. Steve Rabe 
May 9, 1995 
Page 2 

cc. Dr. Herb Grubb 
H.D.R. Engineering 
3000 S. IH 35 
Austin, Texas 78704 

Mr. James Dodson 
Regional Water Director 
P. 0. Box 9277 
Corpus Christi, Texas 78469-9277 

Ms. Carole Britton 
Texas Water Development Board 
P. 0. Box 13231 
Austin, Texas 78711-3231 

Dr. Tommy Knowles 
Texas Water Development Board 
P. 0. Box 13231 
Austin, Texas 78711-3231 

Mr. Tony Bagwell 
Texas Water Development Board 
P. 0. Box 13231 
Austin, Texas 78711-3231 



Steven J, Raabe, P.E. 
Chief, Engineering Division 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Steve: 

2118 36th St. NW 
Canton, OH 44709 
June 20, 1995 

,: " · . ., s -'i .). -- 1 

In re: UCCR Scope of Work 

Thanks for sending a copy of the Letter of Intent dated 
April 19, 1995 between the various water agencies which letter 
has as its purpose the supply of water to Bexar County from 
the Guadalupe River Basin. As reflected by your Letter of 
Transmittal dated ~ay 26th, this was at my request. 

You will recall our conversation in SARA's office on 
May 25th at which I made this request and also your expressed 
intent to reply to my letter of May 9, 1995 related to priori
tizing the Scope of Work for the $25,000 study of the Upper 
Cibolo Creek Reservoir proposal which SARA is financing. Since 
the UCCR proposal has the potential to meet the water require
ments of all parties at interest at the least cost, you can 
readily understand the importance of having the focus of this 
initial study on those elements of the project that enhance 
regional recharge as the best way to preserve springflow at 
Comal and San Marcos Springs. 

The favor of your reply will be very much appreciated. 

Yours very truly, 

~£tr'~ 
Arthur E. Postel 
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1.11-3.6 TAC 

July 13, 1995 

TO: 

FROM: 

SUBJECT: 

Advisory Committee for Public and Technical Input 

Steven J. Raabe, P .E. 

Trans-Texas Water Program- West Central Study Area 
Status Report 

Supplemental Phase 1 studies are presently underway which will analyze the availability 
of water upstream of Canyon Reservoir which could be used to recharge the Edwards 
Aquifer. Several potential diversion and recharge locations are being evaluated and the 
analysis is scheduled to be completed by September 1995. This information will be sent 
to you for comments when Ills available. 

Supplemental Phase 1 studies of the proposed Upper Cibolo Creak Reservoir near 
Bracken and the proposed Cibolo Creek Reservoir near Stockdale are also underway. 
The studies are funded by a loan from the Texas Water Development Board. The 
proposed Upper Cibolo Creek Reservoir Is being considered as a result of Input by the 
Advisory Committee For Public and Technical Input. The firm yield of the proposed 
Cibolo Reservoir near Stockdale was previously estimated using its contributing drainage 
area. Its firm yield will be estimated using water Imported from adjacent river basins. 
The analysis of these proposed alternatives is scheduled to be completed by October 
1995 and the results will be sent to you for comments when they are available. 

The PMC recognizes the need to make decisions and recommendations about the water 
supply needs and potential water supply alternatives evaluated In Phase 1 In a manner 
which Involves a high degree of public participation/stakeholder Involvement. The goal 
Is to design a process which will achieve stakeholder's acceptance of the results of the 
Phase 2 technical study and the alternatives selected for Implementation. 

Therefore, the Wast Central PMC Is In the process of hiring a consultant to assist In 
developing an enhanced public participation/stakeholder involvement process. 
Proposals are being solicited from qualified firms with the necessary expertise. 
Proposals are due August 11, 1995. A copy of the proposal Is enclosed for your 
Information. 

A meeting of the Advisory Committee for Public and Technical Input will be scheduled 
when results are available from the Phase 1 supplemental study. 

For mora Information please contact me at 210/227·1373. 

Enclosure 
1':\RMC\WPOATA\TRANST!X\TAC.MMO 





DAVID A. TODD 
709 EASTMONROES1REET 
AUSTIN, TEXAS78704-3131 

512-442-3130 

14 July 1995 

Steven J. Raabe, P.E. 
Trans-Texas Water Program 
San Antonio River Authority 
100 East Guenther Street 
San Antonio, Texas 78283-0027 

Dear Mr. Raabe: 

tJ7-17-9S'- I 

Thank you for ~ending me a copy of the RFP for enhanced public participation in 
Trans-Texas. I think it's a great idea to expand the public's involvement in water 
supply planning. I support whatever procedural changes can be made to ensure that 
the wide variety of stakeholders are heard. 

However, I would urge you and the West Central PMC to consider more substantive 
ways of ensuring public satisfaction with the Water Program. While participation is 
always welcome, the final construction proposals that come out of the whole process 
will be the real key to public acceptance. I'd hope that the PMC would look hard at 
ways that San Antonio can meet its water demand through and within supplies in 
its own water basin. It seems to me that much of the public opposition to the 
various editions of the Water Plan has centered on its proposals to shift the burdens 
of living in a dry ·central Texas climate to citizens that live in wetter parts of the 
state. This reshuffling of the state's water does not seem fair, nor does it seem like a 
lasting solution to inefficient use of water. With that in mind, I think that the 
River Authority and PMC would get much greater public approval for their Plan if 
they looked first and much harder at 

1) water conservation, particularly through generally higher and more 
steeply graduated water pricing; · 

2) water trading from users with other sources and/ or less value-added 
and/ or less priority to those with no alternatives, more value-added, or more 
priority; 

3) on-site rainwater harvesting, 'to instill in water customers a clearer idea 
of the limits on consumption, and to reduce runoff and non-point water pollution. 

Thank you for considering my comments. I would like to hear your response and 
I'd appreciate it if you wo~ld pass my thoughts on to the PMC 'as well. 

Sincerely, · 

~-~ 
David Todd 



L7619(SW-PQS) 

AUG -11995 
Mr. Reginald Wuest 
Vice President 
Natural Bridge caverns 
26495 Natural Bridge caverns Road 
Natural Bridge Caverns, Texas 78266 

Dear Mr. Wuest: 

We have carefully reviewed the information that you and your 
staff geologist, Mr. Brian Vauter, have provided regarding a 
proposal for a water storage reservoir on Upper Cibolo Creek. It 
appears that the proposed Upper Cibolo Creek Reservoir (UCCR) 
could affect the natural processes which created and sustain 
Natural Bridge caverns and south cave. These natural karstic 
processes are the reason for the size, shape and decorations of 
the cave as well as for all associated fauna, including aquatic 
fauna. Interference with or alteration of these natural 
processes could significantly affect the entire cave system. 
Maintaining the integrity of the karstic systems of the area is 
therefore key to lorig-term preservation of Natural Bridge caverns 
and maintaining its integrity as a national natural landmark. 

In order to adequately evaluate potential effects on Natural 
Bridge Cavern, we will submit recommendations to the San Antonio 
River Authority for consideration in the study process. our 
primary recommendation will be that a thorough analysis of the 
relationship between the cavern and the local aquifer be 
undertaken as soon as possible in order to identify any fatal 
flaws or the potential for significant resource impacts. We see 
a need for developing such baseline data for Natural Bridge 
Caverns instead of concentrating study efforts on a particular 
construction process or method, such as sealing the limestone at 
the proposed site near the cave. 

We are concerned not only with the proposed location of the 
reservoir and with the siting of appurtenant facilities but also 
with the methods of construction and maintenance that will likely 
be used. 

Methods of "sealing" the proposed reservoir are of specific 
concern. As you know, sealing a reservoir in a karst area can be 
very expensive as well as very difficult. Many times a 
successful seal is only accomplished by the injection of grout 



under pressure into the underlying geologic formations. A seal 
of this type, known as a "grout curtain," could prevent the free 
flow of karstic groundwaters into or out of Natural Bridge 
caverns and South cave. 

2 

Many times people do not understand the relationships between 
caves and groundwater systems, and we appreciate your concern and 
understanding. We will assist you as much as possible in your 
endeavor to maintain the natural systems which have created and 
which sustain Natural Bridge caverns, an irreplaceable national 
natural landmark. 

Until such time as more information is available, we will operate 
under the premise that the UCCR proposal may well pose a threat 
to the integrity of Natural Bridge caverns. We will therefore 
recommend that Natural Bridge caverns be listed as a threatened 
site in the "Damaged and Threatened National Natural Landmarks" 
report we prepare annually for congress. 

We appreciate your interest in the National Natural Landmark 
Program. Please continue to share information on the UCCR 
proposal as it's being developed. 

Sincerely, 

{sl Joe Sovick 

Stewardship and Partnership 
Team Coordinator, 

Southwest System Support Office 

cc: 
Mr. Fred N. Pfeiffer 
General Manager 
San Antonio River Authority 
Post Office Box 830027 
San Antonio, Texas 78283-0027 

District Engineer 
Fort Worth District 
u.s. Army Corps of Engineers 
Post Office Box 17300 
Fort Worth, Texas 76102-0300 

Mr. Bill cox 
Chief, Federal Assistance Section 
Environmental Services Division 
Environmental Protection Agency 
1445 Ross Avenue 
Dallas, Texas 75202-2733 
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January 31 , 1996 

TO: 

FROM: 

SUBJECT: 

Advisory Committee for Public and Technical Input 

Steven J. Raabe, P.E., Project Manager 5)2. 
San Antonio River Authority 
Office: (210) 227-1373 
Fax: (210) 227-4323 

Trans Texas Water Program 
West Central Study Area 
Phase 1-B Interim Report 

The Phase 1-B Interim Report has been printed. Those committee members who 
received the Phase 1-A Interim Report will automatically receive a copy of the Phase 
1-B Interim Report. If other committee members would like to receive copies of the 
Phase 1-B, please contact me at the above address or phone number. 

A meeting of the Advisory Committee for Public and Technical Input will be held on 
Thursday, March 7, 1996 at 2:00p.m. at the San Antonio Water System Training Room 
located at 1001 E. Market Street, San Antonio, Texas. HDR Engineering, Inc. will 
present the results of the study and be available for questions. The deadline for 
submitting comments Is March 15, 1996. 

Please contact me If you have questions. 

SJR/msb 

cc: Polley Management Committee 
Public Information Committee 

P:\MSB\WPDATA\TRANSTX\YOL4 
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TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA PHASE 1 B REPORT 

ADVISORY COMMITTEE FOR PUBUC AND TECHNICAL INPUT 

SUBMITTED BY: --------------- DATE: 

COMMENTS: --------------------------------------------------

PLEASE ATTACH ADDmONAL SHEETS IF NECESSARY. 
PLEASE RETURN TO: 

STEVEN J. RAABE, P.E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS 78283-0027 

(210) 227-1373 
FAX (210) 2274323 
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TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA PHASE 18 REPORT 

PLEASE ATTACH AOOmONAL SHEETS IF NECESSARY. 
PLEASE RETURN TO: 

STEVEN J. RAABE. P.E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 830021 
SAN ANTONIO, TEXAS 78283-0027 

(21 0) 227·1373 
FAX (210) 227-4323 



Mar.2,1996 

Mr Steven J. Raabe, ?.~. Froject ~anager 
Trans-Texas '/later Frogram 
San ,... ntonio River rl. uthori ty 
100 ~ast Guenther Street 
f. 0. ':ox 8 JOO 27 
San ~ ~tonio, Texas 78283-0027 

Dear ~':r Raabe, 

I remember a datt of Mar.l5th in 
which suggestions were to~ent to ':our office. 
Please accept these notes until I can find the 
form letter you included in ~ne of the other reports: 

The U.ea that anyone or anv government 
can project uses of water to the year 2050 is absurd. 
Let me call your attention to the fact that the 
San ··~tonio dater ~ystem , depi te surporting the 
2050 plan, was unable to make projections beyon~ 
the vear 2020. 

It is also well to consi~er the 
national oolitical disputes going 0n between 
candi1ates for the Fresidencv of the enited States. 
'!'hey don't seem to agree that any political party 
or scientific organization is able to predict 
needs even to the year 2001, which is only five 
vears ahead. 

'!'he concept of ~ing water through 
pipelines across an artesian reservoir , the E~wards 
Aquifer, is f?olish a~d a waste of money. ~he water 
can be added to the aquifer at a n•Jmber -:f locations. 
The Vppper Cibolo Creek proposal is ~ne: the Edwards 
Underground ·.·ater District has been investigating 
the enhancement nf the aquifer by recharging the 
aquifer unr:l.erlying the Blanco River, where laage 
losses to the :dwards have been ~easured. 

Please co~sider these two iieas, the 
planning time to s•omething realistic) and the recharge 
of the a~uifer to save the taxpaver~mnney. 

?el. 7'33-?474 

Sincerely,;:~;;;:--£c~~ q 

Ton Culbertson, ~vdrologist 
511 · .. est\-;ood 
San .:...,t:nio, ;:'exas 78212 
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I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA 

ADVISORY COMMITTEE FOR PUBUC AND TECHNICAL INPUT 

March 7, 1996, 2:00PM 
San Antonio Water System Training Room 

AGENDA 

WELCOME 

INTRODUCTORY REMARKS 

UPCOMING EVENTS 

UPPER GUADALUPE RECHARGE 

CIBOLO RESERVOIR WITH 
IMPORTED WATER 

UPPER CIBOLO CREEK RESERVOIR 
COST ANALYSIS 

SUMMARY OF PHASE 1-B 

PUBUC PARTICIPATION 
STAKEHOLDER INVOLVEMENT 

PHASE 2 - LETTER OF INTENT 
STATUS REPORT 

OPEN DISCUSSION 

CLOSING REMARKS 

Fred N. Pfeiffer 
San Antonio River Authority 

Steven J. Raabe, P.E. 
San Antonio River Authority 

Steven J. Raabe, P.E. 
San Antonio River Authority 

Sam Vaugh, P.E. 
HDR Engineering, Inc. 

Sam Vaugh, P.E. 
HDR Engineering, Inc. 

Rich Shoemaker, P.E. 
HDR Engineering, Inc. 

Ken Choffel, P.E. 
HDR Engineering, Inc. 

Robert Aguirre 
Robert Aguirre Consultants, LC. 

Steven J. Raabe, P .E. 
San Antonio River Authority 

Steven J. Raabe, P .E. 
San Antonio River Authority 

P:\RMC\WPOATA\TRANSTEX\TAC-AGEN 
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TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA PHASE 1 B REPORT 

ADVISORY COMMITTEE FOR PUBUC AND TECHNICAL INPUT 

SUBMnTEDB~ _____________________________ DATE:---------------

COMMENTS: 
---------------------------------------------------------------

Pl£ASE ATTACH ADDmONAL SHEETS IF NECESSARY. 
PLEASE RE11JRN TO: 

STEVEN J. RAABE. P .E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS 76283.0027 

(210) 227·1373 
FAX (210) 227-4323 
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TRANS-TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA 

ADVISORY COMMITTEE FOR PUBUC AND TECHNICAL INPUT 

SAN ANTONIO WAlER SYSTEM 
BOARDROOM 

lli\JRSDAV, MARCH 7. 1996 
2:00P.M. 

VISITORS SIGN-IN SHEET 

0RGANIZA110N 
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PHONE NUMBER 
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1RAN5-TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA 

ADVISORY COMMIITEE FOR PUBUC AND TECHNICAL INPUT 

NAME 

p:\rmc\wpdata\lranstex 

SAN ANTONIO WATER SYSTEM 
BOARDROOM 

lHURSOAY, MARCH 7,1998 
2:00P.M. 

VISITORS SIGN-IN SHEET 
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r ar. 7 , 1 c;.()h 

f.r Steven J, Ral!lbe,~r'~;P('-:; :~sr.at"er 
~rans--:'<?xas '.•/atPr ; r0a:ram 
S.A.R,i\,, 100 :ast ~uer.th':r, s.: .. 

i)ear f'r Raabe, 

Srecifically, The Urner C:bnlo Creek 
Reserv'~ir Dropnsei bv Arthur ~. F0s~el, is the most 
viahle w;, +.er sum:;l v which includes surface s-t:'~rage, 

i .{' p ' ~ d 1 t . . "' . " . .;_..1_ 80U-L .. r recrLrg-e, an resu 1ng lncrec~se 1n ·~l:'rl,~ .w. 

~he c'1mments inclurled ir. the r..J.R. 
ren0rt were nnt professi'1nally prudent ir this 
Fhase I qen~ral discussion of altern~tiv~s. 

":'he :-: rJ•·,ar _, S U~i Prf'r -unn '.'/at nr ~ i r:t r ict 
h~s ma1e a le~al eff~rt t, stnn tle w~s~e n! wat~r 
rRpnrtGri at v-,p s::-cc.lJ.eo Fishfarm, w:'icr. ;'r"lr1uce~ 
=~,·J.?.rds aaui ~er v~~;.-~ter. ! relie~,e t,· R··- ·-~.'nul_, bP 
~u:.~ti..fiei. ·ir. n-;:;:,osine: lac··-e shallow surfac·> reserv~irs 
sue~ a2 rr0pos~~ at Cuern and Linienau. 

The waste '~f woter through evac0ratinn 
in arid regions ~~ is an imr.ortant c0r.sideration ir. 
the opti'1ns that are av~ilable to us in the ~est 
Central Study Area. 

As n citi7en. I 0DPose the wa~~ of money 
as well as water 0n nr0jects that are n'1t ec"nomicallv 
s'1urid; and I am specific in saving that the transfer 
nf water by a pipeline ':Ver ;=,n artesian reserv0ir is 
a waste 0f the taxua••ers ~oney. Surface str~ams, 
such ~s the Blanca rtiver lose water naturall_v nver 
the recharge z~ne af the Edwar~s. And it is phYsicallv 
pnssitle to increase that rech2r~e ~hr0uq~ vari0us 
technics within the bed of that riYer. 

It is earnestl~r h0~ed that a pnstive 
pra~ram may be rleveloped in the ~rans-Texas ~ater 
Frngram : but thus far it see~s that we have seen 
tno much •rhetoric. 

Sincere2.y, ~ ~-~~ 
Tom Cultertson, Evdr0loE!ist 
511 .'!estwn0d 
San ~~t~nio, ~exas 73212 



Medina County 
Underground Water 
Conservation Dislric• 

Oliver Martin 
Prtsidt.nl 

Fred Wells 
Wee President 

A. 0. Gilliam 
StcretarytTrta.rw~r 

Henry Briscoe 
Director 

Tommy Boehme 
Director 

luana Buckner 
Gtneral Mcutagu 

DATE: 

TOr 

RE: 

1613 Avenue K, Suite 105 
Honoo, Texas 78861 

(210) 426-3162 Pax (210) 426-5037 

3-7-96 

Steve Raabe 
SARA 

Comments on TransTexas Water Program 
West Central Study Area Phase l; Vol. 4 

~;l'__t.f
&3-0 7- 9~ ; 

Section 3.45/Alternative G-33: Total Water Availability 
Assume pumping from aquifer of 400,000 af/yr even 
during drought conditions. Assumption appears to 
over estimate water availacility (as enhanced 
apring flow) under drought conditions. 

Implementation !ssues listed on pages 3-761 & 3-781: 
Statement implies these alternatives could not be 
implemented utilizing existing institutional arrangements. 
I disagree with statement and obiect to the ''editorial'' 
comment in a technical report. 

Section 3.48/Alternative S-17r 
Statement on page 3-788, "Tourism and federal military 
expenditures represent a significant contribution to 
the economy of the area." Since aqribusiness has ~he 
2nd largest economic impact on Bexar County (4.97 
billion dollars annually) tuturP r~port~, whPn ~P~rrihtna 
the Bexar County economy should include agribusiness. 

Stave-Sorry so late vith comments. lb 

S.ARA 

MAR 0 6 1996 



1.113.6-TAC 
TRANS TEXAS WATER PROGRAM 

WEST CENTRAL STUDY AREA PHASE 18 REPORT 

ADVISORY COMMilTEE FOR PUBUC AND TECHNICAL INPUT 

SUBMITTED BY: Arthur E. Postel DATE: March 7, 1996 -----------------------
COMMENTS: CONCEPTUAL ERROR & INCONSISTENCY! ABASE THE UPPER CIBOLO 

CREEK RESERVOIR PROJECT AND MAY ADVANCE MORE COSTLY ALTERNATIVES. 

BACKGROUND: The Upper Cibolo Creek Reservoir Project (UCCR) was 

proposed to meet the water requirements of all parties at interest 

by conjunctive action between Canyon Lake and Cibolo Creek. This 

was clearly shown in the written comments dated 2/12/95 [App. A] 

to the above named committee which led to the inclusion of "Cost 

1 Analyses" of UCCR in Volume 4 presently under consideration. This 

conjunctive action was also delineated in comments to the Advisory 

Committee on 2/10/95, to the T-TWP, West Central Study Area, Policy 

Management Committee (PMC) on 2/28/95 & 5/5/95, and in letters to 

SARA, the lead sponsor of the West Central Study, dated 3/9/95 

[APP. B), 3/24/95 [App. D), 5/9/95 [App. E], 6/20/95 [App. F], and 

8/14/95 [App. H). Response received dated 7/31/95 [App. G). 

Throughout these communications, it was shown that the UCCR 

1 
HDR Engineering, Inc., TRANS-TEXAS WATER PROGRAM, West C~ntral Studv Area, 

Phase 1, Interim Reoort, Volume 4, January, 1996, pp. (3-783)-(3-801). 

PLEASE ATTACH ACOmONAL SHEETS IF NECESSARY. 
PLEASE RETURN TO: 

STEVEN J. RAABE. P.E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 830027 
SAN ANTONIO. TEXAS 78283.0027 

(210) 227·1373 
FAX (210) 227-4323 



was to be structured to provide the following (See Appendix C): 

1. Water Supply, 

2. Terminal Storage, 

3. Aquifer Recharge, and 

4. Spring Flow Preservation. 

FIRM YIELD OF UCCR DERIVED FROM CONCEPTUAL ERRORS: "In order to 

provide a minimum, conventional estimate of the available yield of 

Upper Cibolo Creek Reservoir, the firm yield of the proposed 150,000 

acft (sic) reservoir was computed utilizing only runoff originating 

in the Cibolo Creek watershed." 2 This concept of considering only 

"water supply" from the limited watershed of the UCCR fails the 

potential of its site (See above); and, by estimating the cost of 

water on this basis, a very high unit cost of water was shown. 3 

Furthermore, the amount of "runoff originating in the Cibolo 

Creek watershed" 2 was erroneously derived in that "streamflows for 

Cibolo Creek at Selma (!D #1850) were assumed to be representative 

of inflows to Upper Cibolo Creek Reservoir." 4 However, the gage at 

Selma, below the dam site, records less flow than the gage at Boerne 

(ID #1839), above the UCCR, because "Considerable flow of Cibolo 

Creek enters the Edwards and associated limestone in the Balcones 

Fault Zone, that crossesbasinbetween this station (Selma) and the 

station near Boerne (station 08183900).•• 5 In fact, the Cibolo Creek 

gage near Boerne is shown as having a 29 year average discharge of 

19,630 AF/YR from only a 68.4 square mile watershed, and the one at 

Selma is shown as having a 45 year average discharge of only 11,010 

2 Id., p. 3-786. 3 !d., p. 3-798. 4 1£., p. 3-787. 

5 U.S. Geological Survey, Water Resources Data, Texas, Water Year 1991, Volume 3, 
p. 352. 
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AF/YR from a 274 square mile watershed. 6 The average difference of 

8,620 AF/YR is roughly that of the 8,700 AF/YR shown to be the firm 

yield of the UCCR 7 which is postulated as little more than that 

which "enters the Edwards and associated limestone". 5 

Not only is the firm yield shown to be less than its assumed 

inflows, but average UCCR inflows could have been realistically es-

timated from the 287 AF/YR (19,630/68.4) per square mile streamflow 

at the Boerne gage times the UCCR watershed of 260 square miles for 

an average inflow of 74,620 AF/YR (287 x 260). With the reservoir 

sealed as contemplated, 8 the application of the model "specifically 

written to simulate reservoir operations subject to the Trans-Texas 

Environmental Criteria" 9 would produce a firm yield in excess of 

75,000 AF/YR. 

The "total project cost is estimated to be $168,673,000. The 

resulting annualized project cost, including operation and mainte

nance, is $17,305,000" 10 Thus, annual cost of water for the above 

conventional estimate of available yield for the UCCR would be 

$230 per acre-foot instead of $1,989 per acre foot as shown. 10 

RECOGNIZED POTENTIAL OF UPPER CIBOLO CREEK RESERVOIR: 

6 

8 

"If Upper Cibolo Creek Reservoir were operated 
with the primary objective of sustaining flows 
from Carnal Springs, its available yield would 
be realized in the form of sustained Edwards 
Aquifer pumpage during drought periods. If 
controlled recharge from the reservoir could, 
in fact, maintain discharge from Comal Springs 

!d., pp. 351,352. 7 HDR, Vol. 4, pp. 3-787 & 3-801 

1£t., pp. (3-798)-(3-800). 9 !d., p. 3-787. 10 !d., pp. (3-800)-(3-801). 
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at a rate in excess of a specified jeopardy 
level, curtailment of aquifer pumpage under a 
drought management plan might be minimized, 
particularly in Uvalde, Medina, and Bexar Coun
ties. Significant hydrogeological questions 
exist, however, as to how much of the water 
recharged at the reservoir would bypass Comal 
Springs and flow towards Hueco and San Marcos 
Springs (see Figure 3.48-1). Furthermore, it 
is possible that the hydraulic gradient of the 
aquifer could be reversed during drought caus
ing water recharged at the reservoir to flow 
in the direction of concentrated municipal and 
industrial pumpage in the San Antonio metropol
itan area. Long-term average recharge which 
occurs naturally along Cibolo Creek above the 
proposed dam site would be reduced significantly 
by sealing of the Kainer formation to impound 
the reservoir. The ability of current hydro
geologic computer models to simulate the complex 
physical processes involved sufficiently accu
rately to address these 1Ioncerns is also in 
question at this time." 

Therein is recognized the site potential of the UCCR. The 

four expressed concerns can be sequentially addressed as follows: 

1) Water recharged at the reservoir that might bypass Coma! Springs 

can be minimized by first drilling to the aquifer from the Cibolo 

Creek bed to establish the point of correspondence for controlled 

recharge (See Apps. A, B, c, & E). 

2) Reversal of the aquifer's hydraulic gradient during drought is 

highly unlikely because of the aquifer's broad expanse west of 

Cibolo Creek and narrow width east of the creek whereby any recharge 

would quickly level out to the west but steepen the gradient to the 

east because of the confined flow path. 

3) Natural recharge along Cibolo Creek would of course be reduced 

by sealing, but this is by design so as to control recharge at this 

critical point for release as needed. 

11 Id., p. 3-786. 
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4) Drilling to establish correspondence between the Cibolo Creek bed 

and the aquifer's flow path to Comal Springs would reduce the diffi

culty of any computer modeling that may be necessary to utilize the 

full potential of Cibolo Creek and its conjunctive action with 

Canyon Lake (See 1 above). 

ENVIRONMENTAL ISSUES: Pages 3-787 through 3-793 of the UCCR Cost 

Analyses included in the Volume 4 Interim Report clearly show that 

isopods, spiders, harvestmen, cave crickets, cave beetles, ranid 

frogs, cricket frogs, and the Texas salamander, if they were listed 

on the Endangered Species List (although none ''has been reported to 

occur on the project site") could prevent the use of Cibolo Creek 

for water supply, terminal storage, aquifer recharge, and springflow 

preservation on behalf of the public interest by the power that 

would then be given to these species by our government. 

Although no listed species were observed in the proposed res

ervoir area, nor habitat for the listed golden-cheeked warbler and 

black-capped vireo, such habitat "may exist'' or "could be present 

within the project area.'' Since no such speculative, environmental 

limitations were found in the other projects analyzed in Volume 4, 

this inconsistency tends to abase the UCCR project vis-a-vis the 

other alternatives. 

INCREMENTAL DEVELOPMENT OF THE UCCR: Capital costs of $168,673,000, 

including reservoir seal and recharge facilities, are reasonable 

when it is recognized that this cost represents the ultimate size of 

the UCCR; whereas, this reach of Cibolo Creek lends itself to incre

mental development by starting with a diversion pump at Canyon Lake, 
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and a 6~ mile pipeline to a Cibolo Creek tributary [App. E]. The 

initial retarding dam on Cibolo Creek could be sealed to control 

recharge, sized in keeping with these transfers plus natural inflow, 

and avoid the limitations on transfer utilization for recharge that 

was noted on page 3-707 of Volume 4. 

As additional water for recharge is needed, to supply springs 

and sustain San Antonio's pumping from the aquifer, the Blanco River 

Diversion to Canyon Lake could be built [App. A,C, & D] with its 1~ 

mile transfer line and supplemental transfer facilities paralleling 

those from Canyon Lake to the Cibolo Creek tributary. 

CONCLUSION: Conjunctive action between Canyon Lake and the UCCR has 

the potential to meet the water requirements of all parties at inter

est, at the least cost to the San Antonio Water System, and with the 

least financial impact on the San Antonio and Bexar County water 

customer [See App. I]. 

However, conceptual analysis and structural refinements must 

be explored for this least cost solution to reach its potential. A 

synthesis of the UCCR analysis and that of Alternative G-32 (Diver

sion of Canyon Lake Flood Storage to Recharge Zone via Cibolo Creek) 

plus available Canyon Lake firm yield would advance this objective. 

The next phase of the Trans-Texas Water Program can accomplish 

this purpose. 
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1.11-3.6 TAC 

TRANS TEXAS WATER PROGRAM 
WEST CENTRAL STUDY AREA 

ADVISORY COMMITTEE FOR PUBLIC AND TECHNICAL INPUT 

PHASE 1-A INTERIM REPORT 

SUBMITTED BY: Arthur E. Postel DATE 2/12/95 

COMMENTS: CANYON LAKE & CIBOLO CREEK: Conjunctive action 

between Canyon Lake and Cibolo Creek has the potential to meet the 

water requirements of all the parties at interest. 

THE OPPER CIBOLO CREEK RESERVOIR: An excellent dam site 

on Cibolo Creek at coordinates N 29°38'42" and W 98°20'49'' could 

impound water up to 150,000 AF. At this capacity its average 

depth would be 44 feet. Only 5 existing reservoirs in Texas have 

a greater average depth to minimize evaporation. To distinguish 

this proposed reservoir from one on Cibolo Creek in Wilson County, 

it has been designated the Upper Cibolo Creek Reservoir (UCCR). 

SOURCES OF WATER FOR TERMINAL STORAGE: The drainage area 

of the UCCR is 258 square miles. While significant, it is not 

large enough for a reservoir that could fully utilize the paten-

tial of this site. Because of its topography and proximity to San 

Antonio, the UCCR site is the best location for terminal storage 

of water imports into Bexar County. Transfer of flood water and 

available conservation storage from Canyon Lake to the headwaters 

PLEASE ATTACH ADDITIONAL SHEETS IF NECESSARY. 

PLASE RETURN TO: 

STEVEN J. RAABE• P.E. 
SAN ANTONIO RIVER AUTHORITY 

P.O. BOX 830027 
SAN ANTONIO, TEXAS 78283-0027 

(210) 227-1373 
FAX: <210) 227-4323 

Af>f>{.JIDIX A 



of Dripping Springs creek would require but 6~ miles of pipe. From 

there it would flow into Lewis Creek and into Cibolo Creek and the 

Upper Cibolo Creek Reservoir. 

Additional water from Canyon Lake could be incrementally 

provided from other sources. A small reservoir on the Blanco River 

at an excellent site upstream from Clopton Crossing would avoid 

housing in the area and require but 2~ miles of pipe to divert its 

firm yield from 300 square miles of drainage area to the headwaters 

of Jacobs Creek which flows into Canyon Lake. The proposed Dam #7 

on the Guadalupe would develop additional firm yield from the 

river. These sources of water from Canyon Lake would be developed 

as needed; and, given the vagaries of nature, even during drought, 

the chances of gathering rainfall would be greatly enhanced from 

this more extensive and relatively pristine area. 

SPRINGFLOW PRESERVATION BY AQUIFER RECHARGE AT CIBOLO: 

Both the character of this area and the miles of tumbling over the 

stream beds leading to the UCCR will render a natural purity to 

its water. Such purity is requisite for recharge. 

The water impounded on the downthrown block of Bat Cave 

fault, which crosses Cibolo Creek, will be on the recharge zone of 

the Edwards Aquifer. Recharge can be direct and controlled at a 

point just ''upstream'' in the aquifer from the springs where corre

spondence with Comal Springs can be determined by 3-D seismic im

aging; and, if found insufficient, can be established by drilling 

to the aquifer from the Cibolo Creek bed. At this point the 

aquifer narrows; and, with significant head behind the pure hill 
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country water in the reservoir. the aquifer will tend to mound, 

its hydraulic gradient will steepen toward the springs, level to

ward San Antonio permitting greater withdrawal of water, and hold 

in check the bad water line near the springs by the pressure and 

purity of the recharge water. This scenario is based on the prop

erties of water and its hydrology, and there is no study of the 

aquifer formation in the critical area of Cibolo Creek and Carnal 

Springs by which it could be refuted. 

NATURAL BRIDGE CAVERNS: In 1989, consulting geologist 

Robert J. Scott considered the relationship between Natural Bridge 

Caverns and Cibolo Creek. His report showed that an impoundment 

on the creek bed above Bat Cave fault would be on the impermeable 

upper Glen Rose formation in which the caverns are formed. The 

creek bed is at 900 feet MSL at its closest point to the caverns, 

but their historical high water mark is 860. If infiltration from 

the creek could occur, water in the caverns would have been far 

above 860. His stratigraphic cross-section from the creek through 

the caverns to the dam site showed that local rains form a "perch

ed'' water table in the caverns on the upthrown block of Bat Cave 

fault. Water released to the downthrown block could not rise to 

the caverns because of the aquifer's lateral permeability. His 

report is , of course, available for detailed study. 

TELEMETRY: As shown above, rainfall from a wide area 

north of San Antonio can be made available for terminal storage in 

the UCCR where it can recharge the aquifer to preserve springflow 

and enable the City to withdraw greater amounts of water from its 
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historic source. To coordinate the various elements of rainfall 

location and amount, reservoir levels, pipe line and pumping capac-

-
ities, water demand, and springflow levels; telemeters would be 

installed to relay these data to a central system of servocontrols 

which would transmit the proper signals to the electrically oper-

ated pumps for their appropriate response and to the underwater 

valves for their releases to the aquifer. The San Antonio Water 

System (SAWS) would monitor the operation as the focal point of 

San Antonio's alternative water supply. 

FINANCE: The $75 million cost estimate of the UCCR at 

full size development is derived from the U.S. Army Corps of Engi-

neers cost estimate for Clopton Crossing Lake reduced to that of a 

comparable-sized reservoir and escalated to current price levels 

by Corps indices. Ancillary facilities, including the Blanco 

River diversion, could reasonably keep the total cost to within 

$110 million. 

The UCCR proposal would enable SAWS to meet its water 

demands from the aquifer without a new delivery system which is 

estimated to cost an additional $87-91 million for other surface 

water proposals. Compared to these, SAWS is far more likely to 

finance the UCCR system from its new and current rate structure 

without a rate increase because aquifer water is so valuable to 

the San Antonio Water System. 

CONCLUSION: Over the past six years, the UCCR proposal 

has been presented to the City Council of the City of San Antonio, 

the San Antonio Water System, the Edwards Underground Water Dis-
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trict, the u.s. Army Corps of Engineers, the San Antonio River 

Authority, the 2050 Water Resources Committee, the Environmental 

Section of the Texas Water Development Board, the Center for 

Research in Water Resources of the University of Texas at Austin, 

HDR Engineering in Austin, the San Antonio Express-News, and other 

San Antonio papers. No word on the proposal has been published, 

and learned studies have either confused the UCCR with a proposed 

Cibolo Creek reservoir in Wilson County or with 7 proposed small 

structures on Cibolo Creek which were examined for recharge in an 

uncompleted draft study by Espey, Huston & Associates. 

The near conjunction of Comal Springs, Cibolo Creek, and 

Canyon Lake lends itself to the optimum development of the Edwards 

Aquifer to meet the water requirements of all the parties at 

interest and at the least cost. Furthermore, as a premise to the 

following recommendation, it should be clearly understood that the 

federal courts have £2i ordered pumping limitations from the 

Edwards Aquifer, Sierra Club v. Babbitt, 995 F.2d 571 (5th Cir.). 

Consequently, the Upper Cibolo Creek Reservoir proposal should be 

critically examined and physically tested and the results pub-

lished before other steps are taken. 

Arthur E. Postel 

Retired Professional Civil Engineer 
And Municipal Bond Specialist 

101 Arcadia Place 
San Antonio, Texas 78209-5857 

(210) 828-3834 
FAX: (210) 822-1140 
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101 ARCADIA PL. #507 

Herb Grubb, PhD. 
HDR Engineering, Inc. 
Suite 400 
3000 South IH 35 
Austin, TX 78704-6536 

Dear Dr. Grubb: 

SAN ANTONIO, TEXAS 78209 C210) 828-3834 

March 9, 1995 

In re: Trans-Texas Water Program 
UCCR Scooe of Work 

For your information, a copy of the Geolocv of the Uooer 
Cibolo Creek Reservoir Area is enclosed which has been reproduced 
in folio form rather than by comb binding. As a result, some 
page numbers are out of sequence, but without effect on the 
content. 

Item 3d of the Scope of Work for the UCCR related to an 
appropriate spillway configuration brings to mind the swale in 
the ridge that extends from Bat Cave Road to the dam site which 
could be excavated for an emergency spillway. 

Item 3e related to sealing appropriate portions of the 
creek bed by grouting brings to mind various techniques such as 
reinforced shotcrete with fibers of steel, polypropylene, latex, 
etc. to increase its tensile and compressive strength and reduce 
plastic shrinkage, and/or the application of a polymer material 
to accomplish sealing. The Forta Corporation of Grove City, PA 
has extensive experience with reinforcement of air-placed con
crete. Furthermore, beds of dense, argillaceous limestone that 
is hydrogeologically known as the Regional Dense Member are 
exposed within and adjacent to the reservoir site. This material 
is known to hold water and consideration should be given to its 
utilization for sealing. 

Appropriate as an addition under Item 4 would be section : 
to establish correspondence with Carnal Springs by boring a pilot 
hole in the bed of Cibolo Creek for the introduction of trace 
elements and its subsequent enlargement to enhance recharge and 
maintain spring flow. 

If I can be of further help, please advise. 

cc: Steven J. Raabe. 
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7 H l. u 'P 'P [. 'fl. CIBOLO C'Rl.l.K 

'R l. 5 l. 'R V 0 I 'R 'P'R09l.C7 

Bv ARTHUR E. PosTEL. RETIRED 
PROFESSIONAL CIVIL ENGINEER AND MUNICIPAL BOND SPECIALIST 

101 ARCADIA PLACE #410 SAN ANTONIO, TEXAS 78209 (210) 805-8083 

THE OBJECTIVE: Conjunctive action betvteen Canyon Lake and 

Cibolo Creek to meet the water requirements of the Springs, the 

Irrigators, San Antonio, the I-35 Corridor, and downstream users. 

THE UPPER CIBOLO CREEK RESERVOIR: An excellent dam site 

on Cibolo Creek north of Bracken could impound 146,279 acre-feet 

of water at 950 feet MSL. At this capacity its average depth would 

be 44 feet. Only 5 existing reservoirs in Texas have a greater 

average depth to minimize evaporation. To distinguish this pro

posed reservoir from one on Cibolo Creek in Wilson County, it is 

designated the Upper Cibolo Creek Reservoir (UCCR). 

SOURCES OF WATER FOR TERMINAL STORAGE: The drainage area 

of the UCCR is 258 square miles. While significant, it is not 

large enough for a reservoir that could fully utilize the site's 

potential. Because of its topography and proximity to San Antonio, 

the UCCR site is the best location for terminal storage of water 

imports into Bexar County. Transfer of flood water and available 

firm yield from Canyon Lake on the Guadalupe River to the head

waters of tributary streams would require but 6~ miles of pipe. 

Additional water from Canyon Lake could be provided from 

other sources. A small reservoir on the Blanco River at an excel

lent site upstream from CloptonCrossing would require but 2~miles 

of pipe to divert its firm yield from 300 square miles of drainage 

area to a Canyon Lake tributary. The proposed Dam #7 on the Gua

dalupe would develop additional firm yield from the river. These 

sources of water from Canyon Lake would be developed as needed; 

and, given the capriciousness of nature, the chances and capacity 

to gather rainfall, even during drought, would be greatly enhanced 

from this more extensive and relatively pristine area. 
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SPRING FLOW PRESERVATION BY AQUIFER RECHARGE AT CIBOLO: 

Both the character of this area and the miles of tumbling over the 

stream beds leading to the UCCR will render a natural purity to 

its water. Such purity is requisite for recharge. 

Water impounded on the downthrown block of Bat Cave fault, 

which crosses Cibolo Creek, will be on the recharge zone of the 

~dwards Aquifer. Recharge can be direct and controlled at a point 

just ''upstream" in the aquifer from the springs where correspon

dence with Comal Springs, if found insufficient, can be establish

ed by drilling to the aquifer from the Cibolo Creek bed. At this 

point the aquifer narrows: and, with significant head behind the 

pure hill country water in the reservoir, the aquifer will tend to 

mound, its hydraulic gradient steepen toward the springs, level 

toward San Antonio (enabling a greater withdrawal of water), and 

hold in check the bad water line near the springs by the pressure 

and purity of the recharge water. 

NATURAL BRIDGE CAVERNS: In 1989, consulting geologist 

Robert J. Scott considered the relationship between the caverns 

and Cibolo Creek. He showed that an impoundment on the creek bed 

above Bat Cave fault would be within the impermeable upper Glen 

Rose formation in which the caverns are formed. The creek bed is 

at 900 feet MSL at its closest point to the caverns, but their 

historical high water mark is 860. If infiltration from the creek 

could occur, water in the caverns would have been above 860. His 

stratigraphic cross-section from the creek through the caverns to 

the dam site showed that local rains form a "perched" water table 

in the caverns on the upthrown block of Bat Cave fault. Water 

released to the downthrown block could not rise to the caverns 

because of the aquifer's lateral permeability. 

AN OBSERVATION: The Blanco River Diversion, canyon Lake, 

and the UCCR all bear directly N 30PE from the Bexar County Court-

house. It is as if nature had directed the solution to the water 

problems of the San Antonio area. 

March 1995 
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101 ARCADIA ?L. #507 SAN ANTONJQ, T~XAS 73209 

March 24, 1995 

Mr. Fred N. Pfeiffer, General Manager 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

( 210) 828-3834 

Dear Fred: In Re: Trans-Texas Water Program and 
The Uocer Cibolo Creek Reservoir 

A diversion dam and reservoir on the Blanco River is 
proposed for an additional water supply to Canyon Lake and 
then to the subject reservoir. 

Dam coordinates at the Blanco River of approximately 
N 29.58'05" and w 98.08'30" could utilize Pinoak Creek for 
drainage from a short emergency spillway. 

An updated folder related to the Cibolo project is 
enclosed for your information. 

Sincerely, 

Arthur E. Postel 

cc w/enc. Dr. Herb Grubb 
HDR Engineering, Inc. 
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101 ARCADIA ?L. #507 SAN ANTONIO• TEXAS 78209 (210) 828-3334 

May 9, 1995 

Fred N. Pfeiffer, General Manager 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Fred: In re: UCCR Scooe of Work 

My remarks at the May 5th meeting of the PMC for the Trans
Texas Water Program, West Central Study Area related to the Scope 
of Work dated February 26, 1995 for the Upper Cibolo Creek Reser
voir "as a means of sustainina Comal sorinaflow and Edwards Aaui
fer·oumoaae durina drouaht", and to a subsequent reduced scope of 
work dated March lOth that confined the study to the feasibility 
of sealing the reservoir and to develop a cost estimate. 

As I mentioned at the meeting, the ownership of Natural 
Bridge Caverns will not accept a mere paper evaluation of sealing 
feasibility. In their view, this must be demonstrated. Conse
quently, my remarks at the meeting tried to show that because the 
UCCR project lends itself to incremental development by starting 
with a diversion pump at Canyon Lake, the 6~ mile pipe line to 
Cibolo tributaries, and a small retarding dam on Cibolo Creek; 
water would then be available on demand to physically test the 
sealing of the creek bed and also correspondence between the 
creek bed and Comal Springs by drilling if necessary. 

Thus it was my thought that the Scope of Work should be pri
oritized to reflect this necessary sequence of development rather 
than a preliminary evaluation of the ultimate UCCR construction. 
Significantly, even the initial development outlined above would 
have beneficial results with its controlled but limited aquifer 
recharge and probable augmentation of springflow. 

Enclosed for your information is a UCCR derivative cost es
timate of $72,000,000 that I made a year ago for the 2050 Commit
tee. Indices included would revise this to a current estimate of 
$74 million. 

cc. v/enc: HDR Eng., Inc. 

cc: Natural Bridge Caverns 

Sin/?~7'~ 
A~E. Postel 

A'P'P&fDIX [. 



Steven J. Raabe, P.E. 
Chief, Engineering Division 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Steve: 

2118 36th St. NW 
Canton, OH 44709 
June 20, 1995 

In re: UCCR Scope of Work 

Thanks for sending a copy of the Letter of Intent dated 
April 19, 1995 between the various water agencies which letter 
has as its purpose the supply of water to Bexar County from 
the Guadalupe River Basin. As reflected by your Letter of 
Transmittal dated May 26th, this was at my request. 

You will recall our conversation in SARA's office on 
May 25th at which I made this request and also your expressed 
intent to reply to my letter of May 9, 1995 related to priori
tizing the Scope of Work for the $25,000 study of the Opper 
Cibolo Creek Reservoir proposal which SARA is financing. Since 
the UCCR proposal has the potential to meet the water require
ments of all parties at interest at the least cost, you can 
readily understand the importance of having the focus of this 
initial study on those elements of the project that enhance 
regional recharge as the best way to preserve springflow at 
Coma! and San Marcos Springs. 

The favor of your reply will be very much appreciated. 

Yours very truly, 

~7~~ 
Arthur E. Postel 
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1.11-3.6 TAC 

July 31, 1995 

Mr. Arthur E. Postel 
101 Arcadia PL # 507 
San Antonio, TX 78209 

RE: Trans-Texas Water Program 
West Central Study Area 
Phase 1B- Upper Cibolo Creek Reservoir 

Dear Mr. Postel: 

Thank you for your recent letters to Mr. Fred N. Pfeiffer and myself providing clarification 
of your remarks at the May 9, 1995 Policy Management Committee meeting concerning 
the sequence of study items on the proposed Upper Cibolo Creek reservoir. 

You have suggested immediate construction of a diversion pump at Canyon Lake, a 6.5 
mile pipeline to a tributary of Cibolo Creek and a small retarding dam on Cibolo Creek 
to physically test the feasibility of sealing the proposed reservoir, its Impact on Natural 
Bridge Caverns and whether the water recharged from the reservoir would actually 
accrue to Comal Springs. This type of pilot study would require a significant 
commitment of fun cis and snouici be uncienaK.en oniy after the project is suppQned by 
conceptual screening analyses. 

Over 150 different alternatives are being evaluated in the Phase 1 Trans-Texas study. 
Many of these alternatives have previously been studied by other federal, state and local 
agencies. These alternatives are being reconsidered using the same evaluation criteria 
being used for all new alternatives. Therefore, It Is important to develop a project cost 
estimate for the proposed Upper Cibolo Creek reservoir using current and site specific 
criteria for equivalent comparison with other alternatives. 

A'P'PUiJIX fi 
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The amount of water the project would make available for supply to a water treatment plant or for 
recharge to supplement springflows has to be factored Into the project cost as one Indication of potential 
project feasibility. As part of the work sponsored by the Edwards Underground Water District, the Phase 
1 B scope of work already contains tasks to determine the amount of water which could be potentially 
available from the Guadalupe River and Canyon Lake for delivery to locations In north Bexar County to be 
used for recharge to the Edwards Aquifer or storage In a reservoir like Upper Cibolo Creek reservoir. The 
results of these tasks are expected to have additional application to the conceptual evaluation of the 
proposed Upper Cibolo Creak reservoir. 

I hope this letter better informs you of the Intended level of evaluation now funded for the proposed 
Upper Cibolo Creek reservoir. If you have any questions, please do not hesitate to contact me. 

Sincerely; 

~~_e-. 
STEVEN J. RAABE, P.E. 
Project Manager 

SJR:rmc 
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101 ARCADIA PL. #507 SAN ANTONIO, TEXAS 78209 <210) 828-3834 

August 14, 1995 

Steven J. Raabe, P.E., 
Chief, Engineering Division, FAX: (210) 227-4323 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, TX 78283-0027 

Dear Steve: In re: UCCR Project, Scope of Work 

Your July 31st reply to my letters of May 9th and June 20th 
was recently received. It provides a bridge to reach a mutual 
understanding and consensus on the sequence of study of the OCCR 
project which is necessary for a valid "comparison with other al
ternatives'' using "site specific criteria". 

My letters did ~ suggest "immediate construction of a 
diversion pump at Canyon Lake, a 6.5 mile pipeline to a tributary 
of Cibolo Creek and a small retarding dam on Cibolo Creek". You 
will note in my letter of May 9th that the construction of these 
facilities was suggested in the context of a development sequence. 
Since the 4/3/95 UCCR Scope of Work for $25,000 was reduced from 
the comprehensive 2/26/95 Scope of Work for $62,000, ~t was my 
suggestion that the priority of study should reflect this 
sequence of development. 

Furthermore, the objective stated in ~ Scope of Work was 
to evaluate the UCCR project "as a means of sustaining Carnal 
sprinaflow and Edwards Aquifer pumoing during drought". Therefore, 
diversions from canyon Lake and recharge from Cibolo Creek to sus
tain springflow should have study priority, and the "greater 
annual Edwards Aquifer pumpage which might be sustained with the 
project operational"(2/26/95 Scope of Work, Item 2d) should like
wise have study priority. Since this objective of the OCCR project 
is to sustain Edwards Aquifer pumpage without artificial limita
tions, a water treatment plant is unnecessary and need not be 
factored into the project cost as one of the "evaluation criteria 
being used for all new alternatives". 

Given the economies inherent in the OCCR project, it was 
with some disappointment that its Scope of Work was reduced to 
make way for the study of the Cibolo Reservoir near Stockdale for 
which at least two studies have already been completed (Trans
Texas, Phase I and BuRec 1971). Perhaps you could forestall this 
work so as to complete the comprehensive study of the proposed 
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UCCR project with its potential of enabling the sustained use of 
the Edwards Aquifer with all of its natural attributes of water 
supply, treatment, distribution, and protection from evaporation. 

It is noted that the Phase 1B Analysis of Water Availability 
in the upper Guadalupe River Basin and Canyon Lake is scheduled to 
be completed by September. Since you note its application to the 
UCCR project, it would be very much appreciated if you would send 
a copy to me. 

ccs: Tom Culbertson 
Gerald Rolf 
Bob Scott 

Sincerely yours, 

Arthur E. Postel 
(216) 492-6218 



RUNAWAY GOVERNMENTS RUN WATER UPHILL TO MONEY 
BY 

ABUSING THE PUBLIC TRUST 

The San Antonio 2050 Water Plan of 1994 included the Apple

white Reservoir. The Plan was defeated by the voters, but the City 

claims that only Applewhite was defeated. 1 Now the City has taken 

preliminary steps to construct elements of the 2050 Plan without 

the necessity of another election. 

1) Since April, the San Antonio City Council has supported 

the joint actions of SAWS, SARA, GBRA, and others to develop a plan 

for the import of water into Bexar County in accord with their 

Letter Of Intent. This Letter quotes a 1994 Federal Court Order 

urging the City of San Antonio to cooperate with the Court Monitor, 

Joe G. Moore, Jr., 1 and cites his proposal to have 75,000 acre-feet 

of treated water per year supplied initially and quickly from the 

Guadalupe River and 75,000 acre-feet per year from the Colorado 

River. Project costs to accomplish a comparable Guadalupe River

Bexar County segment of the Monitor's plan were estimated in a 

recent engineering study. 

2) This 1994 study, sponsored by the Trans-Texas Water Pro

gram, shows costs of treating 78,600 acre-feet of water per year 

diverted from the Guadalupe River at Lake Dunlap for delivery in 

Bexar County and also the costs for 71,260 acre-feet per year di

verted from a point near Gonzales (Colorado transfers?). This com

bined total water import is about that of the 150,000 acre-feet 

urged by the Court and proposed by its Monitor. Total annual costs 

for both are shown as $103,910,000 with combined total project 

1 The Court Monitor, Mr. Moore, was the first Executive Director of the Texas 
Water Development Board under whose leadership the Texas Water Plan was devel
oped to transfer water from the Mississippi River to West Texas. The Plan was 
defeated as a $3~ Billion Constitutional Amendment in 1969, but the TWDB claimed 
that only its method of finance was defeated. Four years later, TWDB Resolution 
73-6 cited findings of the Army Corps of Engineers, the Bureau of Reclamation, 
and the Mississippi River Commission showing costs of the Plan to be seven times 
greater than primary benefits. However, Congress never recognized anything be
yond primary benefits, and the Plan required federal participation. Deceptively, 
voters had not been informed of this fact, but their innate wisdom prevailed. 
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cost of $629,820,000. Facilities to deliver Colorado River water 

to the Guadalupe River at Gonzales would be an additional cost. 

3) Legislative enactments within the past eight years enable 

the City to issue and sell the bonds necessary to finance such huge 

sums without an election. Following are these changes in the law. 

4) Merely by having the word "subchapter" in § 17.284 of the 

Texas Water Code changed by the Texas Legislature in 1987 to the 

word "chapter" and giving this section the number 17.188, the TWDB 

enabled itself to purchase revenue bonds issued by local political 

subdivisions to finance the construction of every type of water 

facility ''without the necessity of an election'' locally. 

5) Before 1993, § 17.124 of the Texas Water Code required 

the TWDB to find that its applicants for bond purchases to finance 

the construction of water supply projects could not sell bonds in 

commercial channels at reasonable interest r3tes. This was known 

as the ''hardship condition". Since San Antonio can sell its bonds 

commercially, this condition did not apply, so the TliDB could not 

buy the City's bonds. However, the "hardship condition" for such 

bonds, or those of the City's water suppliers, was eliminated by 

H.B. 1269. This bill was initiated by the TWDB, passed on the Local 

And Consent Calendar in the House, and the Local And Uncontested 

Calendar in the Senate of the 73rd Texas Legislature in 1993. 

6) Nov that the TWDB can purchase water supply revenue bonds 

of San Antonio, these bonds can be sold to the TWDB; and, thereby, 

the bonds can be authorized and issued without the necessity of a 

local election notwithstanding any "general or special law or char

ter provision to the contrary" (V.T.C.A., Water Code § 17.188). 

7) Bonds sold to the TWDB can generate two more bond issues 

and a United States government bond transaction. The Texas Water 

Resources Finance Authority (Created in 1987 and governed by the 

six TWDB members) can issue its revenue bonds to purchase the water 

revenue bonds of SAWS from the TWDB which sells its own state bonds 

for the funds required to purchase SAWS bonds. With funds from 
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TWRFA, the TWDB purchases United States government bonds to defease 

(retire over their life) its own state bonds. The water rate payers 

in San Antonio and Bexar County ultimately pay to retire the bonds 

and the fees paid to complete the transactions. 

B) If the intent of the Letter Of Intent is carried out as 

proposed, the three bond issues to provide $629,820,000 for con

struction(~ 2 above) and the fees paid to accomplish their issuance 

can be estimated from those paid for a similar amount of bonds 

issued by TWRFA. 

9) Texas Water Resources Finance Authority Revenue Bonds in 

the amount of $511,755,000 were issued in 1989. These bonds were 

issued to purchase the municipal bond portfolio of the TWDB which 

used the funds to defease its own outstanding general obligation 

bonds. The fees paid were those incurred to issue only the TWRFA 

revenue bonds since the other bonds involved had been previously 

issued. The fees and discounts shown in the table below for SAWS 

and state bond issues are proportioned to those of the TWRFA bonds. 

Ml\TRIX OF CXJooiPARABLE FEES AND DISCXXNI'S 
TO ISSUE SAN ANI'ONIO WATER SIJPPLY OCfiOO 

1989 
TC7l'AL 

FEES & 
'IWRFA BONDS SAWS BONDS TI'IDB BONDS TWRFA BONDS DISCOUNTS 

Initial Paynmt to 'ME $492. ZJ),«X) 
2 

$fii8,2D,CXD 
Initial ~ to SN£ $642, 'T.E,CXD 

,Alai lahle fer amtm::tim $629,&D,CXD 

~t to lEs:r\e FLni 6,CXD,<XD 
2 

7,077,CXD 7,835,<XD 8,145,1£0 

O::sts of l'ss.arl:E 4,003,522 
2 

5,238,CXD 5,345,33) 5,557,100 

th:Ewritets I Dis::oJnt 4,83J,S67 2 
N:lt 6,3ll,1:aJ 3 6,558,100 

Ctigiml Iss..e Dis:D..nt 4,ero,m1 2 A!:Pl jn:~hlp 6,(ll),:BJ 3 6,244,451 

TOTAL BOND ISSUES $511, 755,<XD 
2 $642, 735,CXD $ffi3,ZD,CXD $834, 'T.E,CXD 

2 
$511,755,000 Texas Water Resources Finance AuthoritY Revenue Bonds, 

Series 1989, Dated February 16, 1989, p. 2. 

$16,140,510 

12,fE6,3X) 

12,25l,<XD 

$41.,2)7 ,810 

3 Since September 1, 1987 when an amendment to Water Code§ 17.013 became effective, 
it has been lawful for the TI-IDB to sell Texas Water Developrrent Bonds at a discount. 
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10) The Letter Of Intent, supported by the San Antonio City 

Council, could result in bond issues of over $2 Billion to bring 

water to Bexar County from the Guadalupe River. Should TWDB/TWRFA 

elect to use the finance mechanisms of Water Code §20.072, interme

diate TWDB financing would be eliminated; and, in the above matrix, 

the column headed "TWDB BONDS" would be headed by "TWRFA BONDS". 

The matrix is, of course, a proportional example, but it is within 

reason. The additional costs to finance the construction of facil

ities to deliver 75,000 acre-feet of water per year from the Colo

rado River to the Guadalupe River Basin, as proposed in the Letter 

Of Intent, can be known only when project costs are estimated. 

11) Finance Fees & Discounts of about $41,257,810 are appli

cable no matter which entity, i.e. SAWS, SARA, or GBRA actually 

issue the bonds to finance construction. 

12) The estimated annual costs of $103,910,000 to build and 

operate just the Guadalupe River-Bexar County segment of the pro

posal (• 2 above) will cost each of the 355,000 Bexar County water 

customers an average water bill increase of about $30.00 per month. 

$103,910,000 

355,000 X 12 
X 1.25 = $30.00 

The 1.25 factor is necessary because the issuance of revenue bonds, 

like those of SAWS, require an issuer to show net revenues of at 

least 25% above its annual bond requirements. 

CONCLUSIONS: 

13) Water will run uphill, but it costs money, and the fees & 
discounts shown are running this show by incremental changes in the 

law to avoid elections and advance the institutional ambitions of 

runaway governments that disclaim past election results. 

ARTHUR E. PosTEL February 15, 1996 
RETIRED PROFESSIONAL CIVIL ENGINEER 

AND MUNICIPAL BOND SPECIALIST 
101 ARCADIA PLACE 

SAN ANTONIO, TEXAS 78209-5857 
<210) 805-8083 

-4-





DIRECTORS: JW WARO. PRES A v THURMAN. VICE PRES JEANETTE o WILLIAMS. SEC ALEX HITZFELOER. JR PAUL MARBACH 

IEXAI·MEDINA-ATASCOSA COUNTIES 

WHTER COnTROL nno ImPROVEmEnT DISTRICT no. 1 
P. 0. Box 170 

NATALIA, TEXAS 78059 

Phone (21 0) 665·2132 
Fax (21 0) 663-3519 

March 15, 1996 

Trans-Texas Water Program 
Policy Management Committee 
West-Central Study Area 
c/o San Antonio River Authority 
100 East Guenther Street 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Attn: Steve Raabe, P.E. 
Project Coordinator 

via Telecopier 

Re: West Central Study Area Phase I Interim Report (Vol .. 4) -
Comments on "Guadalupe River Diversion Near Comfort to 

Recharge Zone via Medina Lake (G-30) 

Dear Steve: 

On behalf of the Board of Directors of the Bexar-Medina
Atascosa Counties WCID No. 1 ( "BMA"), I am submitting the following 
three comments on "Alternative G-30." I would like to preface 
BMA' s comments with the observation that the report published 
reflects a substantial amount of work and thoughtful consideration 
for the preliminary evaluation of the feasibility of Alternative G-
30. BMA assumes that further study of Alternative G-30 is 
contemplated under the Trans-Texas Program before any thought 
toward implementation would proceed. With these premises in mind, 
BMA would offer the following three comments: 

1. HDR's "90 Percent" Assumption 

At p. 3-685 of the study report HDR states: 

For Alternative G-30, a volume of water equal 
to about 90 percent of that diverted from the 
Guadalupe River would be diverted from 
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Diversion Lake 
recharge zone. 

for transmission to the 

No documentation supporting the "90 percent" figure is provided. 
Instead, at p. 3-689 of the study report HDR states: 

In the absence of detailed technical analysis, 
it was assumed that 90 percent of the volume 
of water imported from the Guadalupe River 
would be available for recharge after 
consideration of channel losses in the Medina 
River and evaporation losses in Medina Lake. 

(emphasis added). No explanation for that assumption is provided. 
Moreover, no explanation for the failure to include "seepage 
losses" in Medina and Diversion Lakes in that "90 percent" 
assumption is provided. 

Historically, the "seepage losses" from these reservoirs have 
been assumed by some to be significant. Those assumptions have 
greatly affected the estimated firm yield available from the 
Medina/Diversion Lake reservoir system. Accordingly, BMA believes 
that "seepage losses" should be taken into consideration including 
the quantity of water to be available for recharge, even in 
preliminary "assumptions." 

BMA has never officially supported any of the various 
estimates of recharge to the Edwards and/or water availability from 
its reservoir system. Those historical statements are fairly well 
summarized in two reports from the Texas Water Development Board. 
In its 1990 "Water for Texas" report the Texas Water Development 
Board observed: 

The [Medina] Lake and diversion facilities 
[Diversion Lake] also recharges the Edwards
Balcones Aquifer. It is estimated that the 
Lake recharges as much as 50,000 acre-feet per 
year to the a qui fer. Depending upon its 
operation, the supply available from Lake 
Medina can range from zero up to 60,000 acre
feet per year. 

See Water for Texas, 3-89 (TWDB 1990). In its "Recommendations for 
the 1992 Update of the Texas Water Plan" the TWDB stated: 

A new study by the u.s. Bureau of Reclamation 
has indicated that the Medina Reservoir 
(Medina and Bandera Counties) could produce a 
firm annual yield of 29,000 acre-feet per year 
in the vicinity of the dam. Downstream of its 
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existing diversion structure, yield estimates 
have been reduced to zero as a result of 
channel losses into aguifer recharge 

See Water for Texas, 100 (TWDB 1992) (emphasis added). 

Again, BMA is not "sponsoring" any of these statements or any 
other existing estimate of either the "yield" or "recharge" from 
its Medina/Diversion Lake reservoir system. They are acknowledged 
strictly to point out the fact that for far to long BMA's 
Medina/Diversion Lake reservoir system has been considered over the 
years using only "assumptions" -- assumptions that were tailored to 
meet the end result desired no matter how contrary they might be to 
other historical assumptions or to the best interests of BMA. BMA 
is weary of folks considering its fate based upon unsubstantiated 
"assumptions." 

Like the "90 percent" number presented in the G-30 analysis, 
all of the historical "estimates" are based upon assumptions, they 
are ~ supported by any technical real-time data. Accordingly, 
BMA considers all of them --including the G-30 Alternative 
assumption -- to be too speculative to do anything more than serve 
as a basis to conduct additional studies to develop real-time data 
to maintain a technically supportable recommendation on whether to 
pursue Alternative G-30. The water crisis we face is too severe 
to make long term decisions premised upon unsupported assumptions. 

As you know, BMA in cooperation with the Bexar Metropolitan 
Water District, Texas Water Development and USGS is conducting an 
indepth real-time "Water Balance Study" on the Medina/Diversion 
Lake reservoir system to quantify the losses (evaporative and 
seepage) which occur. That study has a $1,000,000.00 budget and a 
scope of work covering approximately a three year period. The 
results of the study, which should be reported in 1998, will likely 
be of significant benefit to the evaluation of the long term 
feasibility of Alternative G-30. 

In summary, BMA believes that the assumption that "90 percent" 
of the water diverted from the Guadalupe and routed through BMA's 
Medina/Diversion Lake reservoir system is very speculative and, in 
fact is so suspect as to be unreliable without further 
documentation. BMA would recommend against any decision to 
implement Alternative G-30 without further study and analysis. 
Please keep in mind that BMA would like to see documentation that 
supports the "90 percent" availability of the diverted water. 
Confirmation of that number would significantly enhance the firm 
yield from Medina and/or Diversion Lakes. 
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2. Implementation Issues (G-30) 

At pages 3-690-3-691, the study outlines the "Implementation 
Issues" for Alternative G-30. Without attempting to "color" or 
otherwise influence any decision making process regarding the final 
implementation of Alternative G-30, BMA would observe that the 
issues involved, particularly as they relate to "permitting," 
"constructing" and/or "contracting" issues on BMA's 
Medina/Diversion Lake reservoir system, are far more complicated 
and involved than the simplistic summary outline presented. For 
example, it does not consider how existing contracts or pending 
litigation affecting Medina Lake waters may impact the proposal. 
Moreover, it does not discuss how the proposal to increase the 
quantity of water rumning through and/or stored in the reservoir 
system may impact BMA's water rights in the system, for example by 
increasing the "head pressure" and the attendant seepage and 
evaporative losses. Accordingly, BMA would recommend that the 
outline be "fleshed-out" considerably in order to afford the PMC 
the opportunity to make a fully informed decision about the 
feasibility of Alternative G-30. 

3. Legal Impediments 

BMA was curious to note the lack of discussion of Alternative 
G-30 and the existing legal prohibition against the proposed 
project. The interbasin transfer issue involved in the project is 
one that can be overcome under existing law. However, the project 
contemplates using the normal and ordinary flows of the Guadalupe 
River to recharge the Edwards Aquifer in Bexar County (see p. 3-
675). Assuming that the implementation of Alternative G-30 would 
include establishing by expert testimony (i) that an unreasonable 
loss of state water would not occur and ( ii) that the water 
recharged could be withdrawn at a later time for beneficial use, 
the report does not address how to overcome the ambiguous 
prohibition against the use of the normal or ordinary flow of a 
stream or water course for purposes of recharging the Edwards 
Aquifer in Kinney, Uvalde, Medina, Bexar, Carnal or Hays Counties. 
See Texas Water Code Sl1.023(c). That statutory prohibition would 
appear to be a fatal flaw to the implementation of Alternative G-
30. BMA believes that this issue is critical and should be 
addressed before further effort or resources are expended. 
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CONCLUSION 

Thank you for the opportunity to provide these comments. 
Should there be any questions, or if BMA can provide you with any 
further information, please call me at the District's office in 
Natalia, Texas. That number is 210-665-2132. 

Sincerely, 

BEXAR-MEDINA-ATASCOSA COUNTIES WCID 
NO. 1 

Directors 
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GUADALUPE-BLANCO RIVER AUTHORITY 

March 13, 1996 

Mr. Fred Pfeiffer, General Manager 
San Antonio River Authority 
and Administrator, West Central Study Area 
Trans-Texas Water Program 
P.O. Box 830027 
San Antonio, TX 78283 

Re: Trans-Texas, Phase I, Volume 4 

Gentlemen: 

The GBRA has reviewed the Phase I Report, Volume 4, for the West Central 
Study Area of the Trans-Texas Water Program and offer the following 
comments: 

Comment 1 

Under SB 1477, permitted withdrawals from the Edwards Aquifer may not 
exceed 450,000 acre-feet per each calendar year through the year 2007, and 
400,000 acre-feet for each year thereafter. For all hydrologic analyses, this 
report assumed that withdrawals were set at a constant 400,000 acre-feet for 
everv year, and did not address the fact that significant additional reductions are 
needed during droughts to keep the springs flowing at adequate rates at all 
times. GBRA did not object to performing the hydrologic studies with the 400,00 
acre-foot pumpage since it will result in conservative estimates of water 
availability from the Guadalupe Basin. However, regarding meeting water 
demands in the Bexar County region, planning that assumes an annual 
withdrawal rate of 400,000 acre-feet per year significantly underestimates the 
amount of water needed in Bexar County from alternative sources. 

We urge that future studies estimate the significant additional 
reductions in withdrawal rates that will need to be made during 
droughts, and more accurately estimate the total additional water 
needs for the Bexar County area. 



Comment2 

The Trans-Texas environmental criteria are not appropriate for use in the 
Guadalupe River Basin, due to the fact that the river is springflow-dominated. 
The springflow produces a high base flow condition and, as a result, the criteria 
would allow little unappropriated water to be captured. Instead of helping this 
region, use of the Trans-Texas environmental criteria to evaluate proposed 
projects in the Guadalupe River Basin may unnecessarily delay development of 
environmentally-sound projects that can help bring much-needed alternative 
water supplies to the Bexar County area. 

We urge that more realistic planning criteria be developed and used for 
the Guadalupe Basin, as quickly as possible. 

Comment3 

We believe that use the term "enhanced springflow," and the exercise of 
determining "enhanced springflow," are misleading. We understand that 
"enhanced springflow" is calculated by establishing a baseline model run with 
springflow resulting from a 543,677 acre-foot per year continuous pumpage, and 
subtracting it from the model run with 400,000 acre-feet of continuous pumpage. 
The difference in the two model runs simply represents the difference in outflow 
through the springs resulting from the two withdrawal assumptions. The real 
question is whether the assumed withdrawals adequately protect the minimum 
springflows required by law, at all times. If not, the withdrawals must be 
reduced further. Once adequate minimum springflows are protected at all times, 
then those springflows should be assumed in models to determine the extent to 
which unappropriated water is available in the Guadalupe Basin. 

An example of how efforts to use "enhanced springflow" can result in errors is 
found under Alternative G-33. In this alternative, a portion of the water 
available for diversion from the Guadalupe River below Comal Springs resulted 
from "enhanced springflow." Capture of this "enhanced springflow" occurred only 
after first honoring downstream existing water rights, but not after honoring 
Canyon Reservoir, an upstream existing water right. This is an incorrect legal 
assumption. In determining how much unappropriated water there is in the 
Basin, it must be assumed that all surface water in the Basin, including 
"enhanced springflow," will first be used to honor the face value of all existing 
rights in the Basin. Only the water that remains is unappropriated. 

To the extent it was hoped that the "enhanced springflow" concept might allow 
some unappropriated water in the Guadalupe Basin to be appropriated, under a 
new permit, without having to satisfy the restrictive Trans-Texas environmental 
criteria, we believe alternative approaches are more appropriate. In particular, 
we believe environmental criteria that are much less restrictive than the Trans
Texas criteria should he developed for the Guadalupe Basin (see discussion 
above). 



We urge that future studies eliminate the use of the term "enhanced 
springtlow." Such studies should simply assess more accurately the 
springtlows, and the amount of unappropriated water, that will result 
from the much lower withdrawal rates required by law. 

W.E. West, Jr. 
General Manager 
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Dear Mr. Raabe: 
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This letter provides comments on the Trans-Texas Water Progmn, West-Central Study Area, 
Phase 1, Interim Report, Volume 3. 

General Comments 

As previously stated in our September 1, 1994, letter commenting on Volumes 1 and 2 of the 
Phase 1 report for this study area, we recommend that the proposed Trans-Texas 
Environmental Criteria for Instream Flows should be re-examined. They are too generic in 
nature and may not provide sufficient flows that adequately mimic seasonal patterns for many 
aquatic species throughout the year. These flow criteria are partially based upon providing 
minimum flows utilizing averages and medians for long-term periods. Supplying only 
continuous, minimum flows will not only degrade the riverine environment over the long
term, but will also make the system more susceptible to potentially catastrophic events such 
as prolonged drought. Higher flows are important in moving sediments downstream and 
scouring deeper pools. 

Under the "Implementation Issues" sections, permitting under sections 7 or 10 of the 
Endangered Species Act of 1973, as amended, may be required. These permits deal with the 
incidental "take" of federally listed species when federal or non-federal actions are involved, 
respectively. 

Specific Comments 

Page 3-683. As pointed out here, the relative abundance of fish species in the Guadalupe 
River appeared to be affected by instream flows. The Trans-Texas Environmental Criteria 
are too general and at times likely not sufficient to protect aquatic habitat values adequately. 

Page 3-697. The basis for assuming a fixed Edwards Aquifer pumpage of 400,000 acre
feet/year should be explained. Additionally, some alternatives are only evaluated using the 
400,000 acre-feet/year scenario while others use both 400,000 and 200,000 acre-feet/year. 
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At other times the highest pumpage on record, 543,677 acre-feet/year, is used. The rational 
for the usage of the various pumping scenarios should be clearly explained. 

Pa2e 3-702. This page's and other references to golden-cheeked warbler or black-capped 
vireo habitat state that new pipelines will occur mostly along existing ROW's and, therefore, 
suitable warbler or vireo habitat is unlikely to be encountered and important habitats can be 
avoided by selection of the pipeline route. Disturbance is also a factor that needs to be 
considered. It is also imaginable that construction in existing ROW's may still impact 
suitable warbler or vireo habitat since complete avoidance may not be possible or practical. 
In these instances, if adverse effects are anticipated that involve take of federally listed 
species, an incidental take statement or permit under section 7 or section lO(a)l(B) of the 
Endangered Species Act, respectively, may be necessary. 

Page 3-706. Cibolo dam is located in an area that has potential for caves containing 
endangered species. Page 3-705 states that the ways in which hydrologic changes might 
affect resident communities are unknown. We recommend that the methodologies needed to 
quantify potential effects be determined or developed as early as possible and be subjected to 
peer review. 

Page 3-717. The potential benefits of increasing stream flows under appropriate conditions 
by utilizing unallocated or un-used water, including water stored in existing reservoirs, 
should be reconsidered if an environmental benefit can be demonstrated. Previous hydraulic 
modifications that have resulted in adverse effects could be evaluated for remediation as well 
as those that may occur under the alternatives being considered by the Trans-Texas Water 
Program. 

Page 3-717. An assumed baseline of 543,677 acre-feet/year is used which is based on the 
highest estimated aquifer pumpage. This is not likely a reasonable "baseline". While the 
use of this pumpage level may be appropriate for certain analyses, the rational behind its use 
should be explained. 

Page 3-717. References are made to "unappropriated flow". There may be certain 
hydrologic segments that are "overappropriated", meaning that it would be theoretically 
impossible for everyone to receive the entirety of their water right if they all fully exercised 
their water right. While it appears that water availability has been carefully researched, we 
wish to point out that this condition still may exist in some circumstances. 

Page 3-724. The general assumptions for G-33 of available yield of simulated streamflows 
without the project include the springflows resulting from fixed Edwards Aquifer pumpage of 
543,677 acre-feet/year. While this would likely be the most conservative estimate, the use of 
this pumpage level should be explained. 
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Pa2e 3-724. As pointed out here, monthly median streamflow decreases associated with G-
33 (and other alternatives) were greatest in the low flow months. This is likely the worst 
time for additional reductions to occur since the available aquatic habitat is already at its 
most limited poirit of the year. A 50 percent flow reduction at high flows is likely to have 
significantly less of an effect than a 50 percent reduction duririg low flows. We do not 
believe the current Trans-Texas Environmental Criteria adequately account for this 
difference. 

3 

Page 3-725. The text suggests that instream flow studies should be conducted iri the reaches 
below Lake Dunlap in order to evaluate the potential effects on the general ecology of the 
river and Cagle's map turtle, Guadalupe bass, and blue sucker, which are Federal candidate 
species. Does this suggest that something other than the modified Tennant's method listed iri 
the Trans-Texas Environmental Criteria will be used? If so, we recommend a more robust 
approach be used to adequately address the impacts to these and other species of concern. 

Page 3-727. The text refers to the possibility of mitigation for impacts to caves. Do to the 
likely difficulty in providirig mitigation for impacts to caves, we recommend that the 
mitigation methodology be identified or developed prior to the feasibility phases and 
subjected to peer review if the methodology is untested. Additionally, adverse impacts to 
federally listed species that reside iri caves may have to be dealt with through an iricidental 
take statement or permit under section 7 or section lO(a)l(B) of the Endangered Species Act, 
respectively. 

Page 3-749. The effects of S-15D to freshwater iriflows to bays and estuaries needs to be 
further analyzed. Whether the Trans-Texas Environmental Criteria for iriflows to bays and 
estuaries was used is not clear. Furthermore the criteria for freshwater inflows to bays and 
estuaries are cited as preliminary and we recommend that they be updated/completed prior to 
the feasibility study phase. 

Page 3-766. An explanation should be provided as to why water availability estimates from 
the Colorado River presented in this study (S-15E) were not subjected to Trans-Texas 
Environmental Criteria and may therefore overstate quantities of unappropriated streamflow. 

Page 3-774. Whether this alternative violates the Trans-Texas Environmental Criteria for 
instream flows should be clearly stated since this alternative would decrease monthly median 
flows up to 63.4 percent. 

Page 3-776. See comments for page 3-725 as applied to this alternative. 

Page 3-780. The text states that for S-15E, actual additional yield due to importation of 
unappropriated streamflow from the Colorado River could be reduced significantly by the 
application of environmental criteria for freshwater inflows to bays and estuaries. Does this 
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statement suggest that the environmental criteria would not be applied to certain alternatives? 
If so, what criteria are to be used to exempt alternatives from the environmental criteria? 

Page 3-786. Alternative S-17 involves the sealing of the Kainer Formation (about 1,400 
acres, ref. page 3-799). We suggest that an analysis be completed of how this sealing may 
affect the karst features underlying and interconnected with this formation. 

Page 3-790. There are eight known caves within the area to be inundated. See above 
comments under page 3-727. 

Page J-3. The analysis for alternative G-29 looks at both 200,000 and 400,000 acre-feet/year 
scenarios. See above comments under page 3-697. 

We realize that some of our comments may be resolved more appropriately during the 
feasibility phase of the Trans-Texas Water Program. However, we are providing them to 
you at this time to assist you in preparation for this next phase. 

We appreciate the opportunity to provide comments at this time and we look forward to 
continued coordination in the evaluation of Trans-Texas Water Program alternatives. If you 
have any questions regarding this response, or if we can be of any further assistance, please 
contact Richard Szlemp at the above address or by phone at 512/490-0063. 

Sincerely, 
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March 28, 1996 

Fred N. Pfeiffer 
General Manager 

N 
BRIDGE 
~VEiNS 

San Antonio River Authority 
PO Box 830027 
San Antonio, TX 78283-0027 

Dear Mr. Pfeiffer, 

We would like to go on record as being strongly opposed to the Upper Cibolo Creek Reservoir 
proposal. We feel it would have a direct and detrimental impact on Natural Bridge Caverns. The 
Caverns opened on July 3, 1964. They play a very important economic role as a major tourist 
destination to the San Antonio - New Braunfels. Texas area. The Caverns also have an important 
educational role to thousands of public school science and geology students. Many college geology 
classes and the Edwards Underground Water District use the caverns as an outdoor classroom for 
their students. Natural Bridge Caverns is a State Historical Site and a U. S. Registered Natural 
Landmark. It is an nonrenewable natural resource that deserves to be respected and protected. 

We challenge the validity of the statement made by the geologist who was consulted on this project 
by the proposing party whereby he claimed that neither the sealing of the project site nor the 
resulting impoundment of water would threaten Natural Bridge Caverns. Such a claim would have 
to be supported by extensive research into the geology and hydrology of the area surrounding and 
including Natural Bridge Caverns and the nearby Cibolo Creek basin. No such research has been 
done, and data to support such a claim does not exist. 

Much of what we know about the related hydrology affecting Natural Bridge Caverns we have 
learned from living with and observing the natural water processes therein during the past 35 years. 
We have learned that the water table will rise in the caverns during periods of excessive rainfall 
over this area. How high the water rises and how long it remains is determined by a number of 
factors, all of which are natural and can be expected to eventually cycle with the weather and the 
seasons on the surface. For example, during the winter of 1991 and 1992, we received an 
abnormal amount of rainfall over a three month period of time. On December 23. 1991. the water 
began rising in the caverns and continued to do so for the duration of the storms. For almost two 
months after the rains ceased. Cibolo Creek continued to flow and the water level inside Natural 
Bridge Caverns continued to cover the cavern trails in certain places. Approximately 1/3 of the 
cavern trail was impassable, that is until August 7. 1992 when the waters finally receded to the 
point we could return to the normal cavern tours. Although we have frequently experienced water
over-the-trai I conditions for shorter periods of time. this event marked the longest such conditions 
persisted since development of the cavern began in 1962. We have learned to cope with this 



in the cavern for extended periods of time. This is a normal event and one which we come to 
accept as part of the "natural" cycle. However, once the aquifer system is changed - once the 
normal storage, porosity, and permeability are altered- rains less than four inches may then cause 
a substantial rise in the water level. Additionally, with the permeability of the aquifer changed, 
waters may remain in the cavern for an extended period of time. 

Admittedly, the link between water rising on Cibolo Creek and water rising in the Cavern is based 
partially on subjective observations of the management of Natural Bridge Caverns over 32 years. 
Whereas we know exactly where the water rose in the Cavern, how long it took to reach that level, 
and how much rain it required to cause said rise, there exists no quantitative data as to precisely 
how high water rose on Cibolo Creek. There is no study which has tied waters along the Cibolo 
directly to waters in Natural Bridge Caverns. This is one of many elements which merits further 
study before any water is induced to flow along Cibolo Creek. Mr. Postel's notion that this project 
"lends itself to incremental development" by pumping water from Canyon Lake to the Cibolo and 
retaining such water with a small dam is preposterous given the potential damage such a test could 
have on Natural Bridge Caverns. Before any amount of water is artificially retained on the Cibolo, 
all potential effects to the surrounding environment, including those effects to Natural Bridge 
Caverns. must be fully explored and researched. 

We believe a relationship exists between Cibolo Creek and Natural Bridge Caverns. The current 
system in existence on the Cibolo is what led to the creation of one of the biggest caverns in the 
state of Texas. We cannot support any plan which threatens to change this system and potentially 
harm this cavern. 

Brian Vauter, Staff Geologist 
Natural Bridge Caverns, Inc. 
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Fred N. Pfeiffer 
General Manager 
San Antonio River Authority 
PO Box 830027 
San Antonio. TX 78283-0027 

Dear Mr. Pfeiffer: 

-- ,-~ "' 

Enclosed you will find a report detailing abnormal water levels within Natural Bridge Caverns. 
Abnormal water levels are defined as those levels which obstruct the everyday flow of tours 
through the Cavern. Such obstructions occur when water covers the concrete bridge located 180 
feet below the surface at a point midway on the Cavern tour. The enclosed report describes events 
from May 1965 up to Octoberl995. During this period of time, the water backed up inside the 
cavern and at least covered the bridge at Purgatory Creek a total of 17 times. The water has risen 
even further and covered the trail in Castle of the White Giants a total of eight times. 

The current historical high water mark inside the cavern is at approximately 120 feet below the 
Natural Bridge. This depth would correspond approximately to an elevation of 890 feet above msl. 
This event occurred on December 23. 1991 after local storms produced 13.5 inches of rainfall over 
a period of about six days. Over the next six months. 17.9 inches of rain fell with sufficient 
frequency that the waters were never allowed to completely drain from the Cavern. The event 
lasted 232 days. Mr. Postel comments in his report, "If infiltration from the creek could occur, 
water in the caverns would have been above 860." This statement seems to imply that none of the 
waters within Cibolo Creek flow into the Natural Bridge Caverns system. Considering the 
observations made at the Caverns over 32 years. we do not feel this to be the case. The current 
high water mark placed approximately 91 vertical feet of water above the deepest room in the 
cavern in December, I ?91. These waters enter the cavern from the deepest point and back up into 
the upper chambers. We do not believe that direct infiltration of water from the surface could 
account for this much water. Some subterranean connection must exist between Cibolo Creek and 
Natural Bridge Caverns. This connection must be thoroughly researched before any amount of 
water is placed permanently within Cibolo Creek. 

Of additional concern to us is the proposed sealing of fractures along Cibolo Creek. Sealing any 
fractures or other voids within the subsurface along Cibolo Creek reduces both the porosity and the 
permeability of the aquifer system. not to mention also reducing the effective storage. With the 
current aquifer system. only substantial rains in excess of approximately four inches cause the 
water in the Cavern to rise above the trail, and usually these rains do not cause the water to remain 



process over the years and know that the water will eventually recede when excessive amounts of 
rain cease over our local area. The proposed dam on Cibolo Creek would alter the hydrology 
effecting Natural Bridge Caverns that we would no longer be dealing with the natural processes of 
groundwater movement. Instead. we would face impounded waters which would not recede. 

Proceeding with this proposal is wrong without absolute and conclusive proof that the sealing of 
the site and impoundment of the water would not harm Natural Bridge Caverns. In the absence of 
such proof. the Upper Cibolo Creek Reservoir proposal should be dropped. 

Sincerely, 

UJ.~),/. I 

Clara Heidema~ ~ 
Natural Bridge Caverns, Inc. 

Reggie Wuest. Vice-president 



RECORDS OF HIGHER THAN NORMAL WATER LEVELS 
IN NATURAL BRIDGE CAVERNS 

DATE OF RECORD RAINFALL AND/OR WATER LEVEL NOTATION 

1965: May Water covering walkway of Purgatory Creek Bridge. There is no written record to 
confinn the water height nor length of time water was up, but developer Harry 
Heidemann recalls the time during May of 1965 that water covered the walkway 
of the Purgatory Creek Bridge. He recalls it specifically because they were 
involved in building the exit tunnel at that time. 

1967: Sept. 21 
Sept. 22 

Sept. 23 

Sept. 24 

1968: Jan. 21 

Jan. 22 
Jan. 24 

Jan. 25 

1972: May7 

May8 

May 10 

May 15 
May20 

1973: April 15 
Apri116 
April 17 

June 25 
June 26 

July 19 

July 21 
July 22 
July 26 
July 28 
July 30 

Heavy local rainfall (Hurricane Beulah) 
Water covering bridge walkway in Purgatory Creek and over the trail in the lower 
level of Sherwood Forest. 
Water higher today-now water is up to the first switchback into Sherwood 
Forest and only the handrail of Purgatory Creek bridge is visible. 
Water receding--down to base of 3rd column you pass entering Sherwood Forest. 

Over 21" rainfall locally in past three days. Water over roads leading to Cavern. 
Cibolo Creek crossings closed. 
Water coming up in Purgatory Creek. 
Purgatory Creek full to ceiling. Water up to 3rd step in Castle of the White 
Giants. 
Water continuing to rise -- up to 18'h step on stairway leading from Castle of the 
White Giants to Emerald Lake. (No notation of when or how fast water receded.) 

Heavy rainfall on previous days, over 6 inches today. Water over roads leading to 
Natural Bridge Caverns. 
At 11:00 A.M. water began to cover the walkway in Sherwood Forest and the 
lower end of Purgatory Bridge walkway. 
Hard rain today. Water has filled Purgatory Creek Section and Sherwood Forest 
and covers all the floor of the Castle of the White Giants up to the 9th step of the 
stairs leading up to Emerald Lake. 
Water crested at 9'h step in Castle of the White Giants. Started to recede today. 
Water going down slowly. Today tours could walk all around Bomb Burst in 
Castle of the White Giants. Purgatory Creek and Sherwood Forest still 
underwater. 

Heavy local rain. 
Water beginning to rise. 
Water waist deep in Sherwood Forest. 

2.5 inches local rain today. 
Water covering fonnations in bottom of Purgatory Creek. 

Water covering walkway of Purgatory Creek bridge. 

Sherwood Forest and Purgatory Creek completely underwater. 
Water starting to go down. 
Water still covering rail of Purgatory Creek bridge. 
Water still over trail in Sherwood Forest. 
Less than one foot of water on trail in Sherwood Forest at 5 P.M. 



QA1E 
1973: Sept 26 

Sept 28 

Oct. 4 
Oct. 12 

Oct. 14 
Oct. 20 

Oct. 28 

1976: Oct. 24 
Oct. 25 

Oct. 29 
Oct.JO 

Nov.5 
Nov. 7 
Nov.IO 

1977: Apr. 18-22 
Apr. 21 
Apr. 24 

May I 

1978: July 28 

Aug. I 

1981: June 3 
June 13 
June 14 

June 15 
June 16 
June 17 

June 19 
June 20 

June 21 

June 26 
June 28 

July I 
July4 
July 5 

RAINFALL AND/OR WATER LEVEL NOTATION 
6.4 inches local rainfall. 
Water coming up. Now covers Purgatory Creek Bridge and is up into Sherwood 
Forest. 

Water down enough for normal tours to resume. 
Water in Sherwood Forest in the morning. By noon. Purgatory Creek bridge 
covered. 
Purgatory Creek room and Sherwood Forest room completely underwater. 
Castle of the White Giants walkway all underwater up to 6th step of stairway 
leading to Emerald Lake. 
Water down out of Castle of White Giants but still covering Purgatory Creek 
bridge. 

Heavy local rainfall. Cibolo Creek 4 feet over road at crossing. 
Water came up during the night and was over the Purgatory Creek bridge 
walkway this morning. 
Water over the trail all week. More rain. 
Water filled Sherwood Forest and Purgatory Creek and starting to cover lower 
trail in Castle of White Giants (side of room where Grendel's Canyon emerges) 

Water down out of Castle of White Giants but still over Purgatory Creek bridge. 
Water still over Purgatory Creek bridge. 
Water below trail in Sherwood Forest. Normal tours resumed today. 

Over seven inches of rain this week. 
Water covering walkway of Purgatory Creek Bridge. 
Water covering Purgatory Creek bridge. 

Water below trail in Sherwood Forest and Purgatory Creek bridge. 

6.5" rain 

Water coming up in cavern. 

Extensive local rains began. 
Heavy local rain. Creeks over roadways leading to Natural Bridge Caverns. 
Fri. (6-12) to Sun. AM 5.2" rain. Water up on bridge today, first two tours went 
through this AM, then split tours. 
Rain 
Rain 
No rain. Over past 6 days 8" rain. Water up in White Giants now, as of Wed. 
AM. 
Fri. - AM water to 3rd step in Castle of White Giants. 
Sat. - AM water below first step in Castle of White Giants. Crest was on third 
step on Friday. (HH) 
Water going down slowly - enough room in Castle for a large group to turn 
around at foot of stairway. (HH) 
Rain in PM (R W) 
Sun. - 0.8" rain in PM 

Only taking tours in exit due to water in Sherwood and to save time. (RW) 
Water in Sherwood Forest. (JW) 

0.8" rain 



DATE 
July 7 
July 8 

July 10 

1982: Jan. II 
Jan. 12 
Jan. 13 
Jan. 22 

Feb.5 
Feb.25 

Mar. 26 
Mar. 27 

Apr. 9 
Apr. 22 
Apr. 30 

May 15 
May 16 
May 24' 

June 10 
June 30 

July 7 
July II 
July 22 

Aug. I 
Aug. 12 
Aug. 26 
Aug. 31 

Sep. I 
Sep. 10 
Sep. II 
Sep. 13 
Sep.20 

Oct. 8 
Oct. 10 

Nov. 19 
Nov. 26 

Dec. 2 
Dec. 12 

RAINFALL AND/OR WATER LEVEL NOTATION 
From 12th June 'till today 12.5"- 13" rain (RW). Rails visible on walkway. 
Last tour - you can walk about 2 ft. on bridge from White Giants side. Water 
going down fast now. CRW) 
Last two tours went in at entrance. Water below bridge now. June 15 to July 10 
water on bridge. CRW) (This would correspond to the 5:30 tour) 

Mon. temp 9" AM and a high of 29" 
Tue. AM ice about 1/4" to 112" 
Wed. Noon we had snow about 1/2" to I" 
Wet 

Fri. AM rainy and freezing (HH) (No amounts given) 
Some rain Thu. night (HH) (No amounts given) 

Cool Thu. and Fri. Light rain Fri. PM 
Sat. rain (RW) (No amounts given) 

Fri. -cloudy temp. 55°, some rain <RW) (No amounts given) 
Thu.- 1.4" 
Fri. AM 0.2" 

Sat.- Water in Purgatory covering mud bank. (HH) 
Rain PM Sunday - not covering mud bank (HH). 
Mon. - AM 0.4" 

Hot 
0.6" at 4:00 PM. 

Hot 
Hot 
Thurs. AM 0.2" rain 

Hot and dry 
Hot and dry 
Hot and dry 
Hot and dry 

Hotanddry 
P. cloudy, cool AM and PM. Hot days. Need rain. 
Mon. 0.3" 
Wed. 0.1" 
Sun (9-19) AM and Mon. (9-20) AM. 2.4" here, 1.1" horne 

Thu. and Fri. Rain 1.1" 
Sunny. Rain AM 0.8" 

Warm and damp (JW) 

Rain 3.1" Thurs. and Fri. 

Thu. night 0.9" 
Sunny and warm 



DATE 
1983: Jan. 1 

Jan 8 
March 14- 17 
March 18 

April 

May I 
May 2-6 
May 10 
May 15 
May20 
May 22 

May 27 

May 28 
May29 

June 5 
June 6 
June 15 
June 16 
June 22 
June 25 

July 2 
July 15 
July 16 
July 18 
July 25- 27 
July 31 

Aug. 3 
Aug. 5 
Aug.6 
Aug. 8 
Aug. 20 

Sep. 1 - 3 
Sep.9 
Sep. 10 
Sep. 19 

Oct. 9 
Oct. 17 

Nov. 27 

1984: Jan. 2 
Jan. 8 
Jan. 15 

RAINFALL AND/OR WATER LEVEL NOTATION 
Rain 1.5"' (RW) 
Sat. - cloudy and cool 
Power off temporarily several times due to thunderstorms. (JW) 

Fri. 0-17) 1.1" rain this week. (RW) 

RECORDS MISSING 

cloudy (RW) 
dry (very) 
Mon. (5-9) and Tue. (5-10) Rain 1.1" 
Sun. AM 0.7" rain 
Rain Fri. (HH) (No amounts given) 
5" rain Fri. AM to Sat. AM. Water started coming up Sat. and Sun. AM. 6' 
below bridge. (RW) 
Mon. AM- water about 4' over trail in Sherwood Forest. Split tours 'til Tue. (5-
24) afternoon. Fri. (5-27) PM water about 6' deep in Purgatory. 
P. Cloudy, 86 
P. Cloudy, mid 80's. Water down to streambed flow in Purgatory Creek. 

Rain 0. 7" - 1 :00 AM Sun. 
Mon.- 0.5'' 
Wed.- 1.2" 
Thu.- 0.9" 
Wed.- 0.2" 
2.2" in AM 

Hot past two weeks 95 - 98 
1.8" 
1.2" 
0.3" 
Hot, no rains 
Hot 

Hot, no rains 
Thu. (8-4) night- 0.8" rain 
Rain 5:00PM 0.3" 
Mon.- 2" 
Hot 

Hot and dry 
Rain Thu. and Fri. 1.1" (RW) 
Sat. rain 0.8" 
Rain Sun. (9-19) PM and Mon. 2.3" Cool front this week. Wed. AM temp 46 

Sun. AM0.6" 
0.1" 

Sat. ( 10-26) night- 0.4" 

Warm 70" 
Sun. night 1.4" (RW) 
Cloudy and cold 



DATE 
Feb.5 
Feb. 19 
Mar. II 
Mar. 19 

Apr. 15 

May6 

May7 
MayS 
May20 

June 4- 5 
June 26 
June 30 

July4 
July 18 
July 19 
July 26 

Aug. 5 
Aug. 12 
Aug. 14 
Aug. 31 

Sep. I 
Sep. 3 
Sep.23 
Sep.28 

Oct. 7 
Oct. II 
Oct. 14 

Dec. 13 

1985: Jan.3 
Jan. II 
Jan. 26 

Mar. II - 15 

Apr. 7 
Apr. 12 

May 18 

June I 
June 5 
June 6 

RAINFALL AND/OR WATER LEVEL NOT A TION 
Thu. - 0.8". warm (RWl 
Sun. night 0.2" rain (RW) 
Sun. -cloudy and drizzle. cold (JW) 
0.5'' rain 

Very dry winter and spring. Not much rain (RW) 

No rain since March 19. The springs in New Braunfels stopped flowing this past 
week. (RW) 
Mon. - 0.2" (RW) 
2.5" 
0.6" 

Mon. and Tue. 1.4" (RW) 
Hot and dry 
Sat. - 0.2" 

Hot and dry 
Wed.- 0.1" 
Thu. 0.4" 
Thu. 0.3" 

Hot and dry 
5:30PM trying to rain (quick showers) (RW) 
Tue. night- 1.4" 
Dry - dry - dry 

0.1" 
Mon.- 0.9" 
Dry 
cloudy and cool 

Good rain. 2.3" 
Thu.- rain all day, 2.8" 
Note: from 10-7-84 about 6" of rain. Sun. (10-14) Purgatory Creek flowing in 
PM. (RW) 

Thu.- 0.6", warm (RW) 

Snowed on the 2<d. Covered ground. 
Wehadabout 12-15"ofsnow. 
Sat. night- 0.5'' 

Some rain (HH) (No amounts given) 

Cloudy (HH\ 
Some rain. 1.2" (RW) 

Fri. night- 0.8" 

hot (HH) 
Rain 1.3" 
Rain 3.5" Thu. - water flowing in Purgatory Creek. 



DA1E 
1985: June 7 

June 8 
June 9 
June 22 

July 3 
July 4 
July 5 
July 6 
July 9 
July 10 
July 12 
July 14 
July 26 

Aug. 2 
Aug. 17 
Aug. 20 
Aug. 26 
Aug. 31 

Sep.6 
Sep. 25 
Sep. 28 
Sep.29 
Sep.30 

Oct. 8 
Oct. 14 
Oct. 19 

Nov. 23 
Nov. 29 

1986: Jan. 24 

Feb.26 

March 

Apr. 6 
Apr. 25 

May 

June I 

June 4 
June 6 

July II 
July 15 

RAlNF ALL AND/OR W A 1ER LEVEL NOTATION 
Fri. -about half way up to bridge. Water very murky looking. (RW) 
Sat. -Water within about 9' from bridge (RW) 
Water going down. 
Rain 1.4" 

Hard rain. Wed. afternoon and night- 6" 
Partly cloudy and sunny PM. Water on trail in Sherwood at 5:00PM. (RW) 
Sunny. Water over bridge today. 
Water over trail at Purgatory Creek. 
Water going down 8' or so a day. (RW) 
Water going down. 
Rain AM 1.8" (HH) 
Sun. -water about 4' below bridge this afternoon. 
Hot- 101" 

Hot and dry 
Hot and dry 
No rain since I" of July (RW) 
Sun. (!!-25) night - 0.1" 
Hot and dry 

0.4" here. home 0.6" 
Wed. night - 0.3" 
Sat. PM - 0.5'' 
All day 1.8" 
Mon. Temp. 49" 

Tue. 0.2" 
Mon. 2.4" 
Rainy (HH) (No amounts given) 

Rain Sat. night- some Sunday (HH) (No amounts given) 
Water Friday (No other notations given as to what this means) 

Fri. - drizzle (HH) 

Hot- 94" 

RECORDS MISSING 

Some rain. cloudy (HH) (No amounts given) 
Dry- no rain! (RW) 

RECORDS MISSING 

Cloudy - no rain as of 5:30 PM today. Water about half-way up to bridge. (No 
amounts given - records for this evellt are within May. Judging from other 
events. it mav be speculated that the rainfall was at least mr the order of /.5 ") 
Tue. night and Wed. AM- 1.7" 
Fri.- water about 6' below bridge (No record of water receding) 

Hot (need rain) (RW) 
Hot- cloudy - light sprinkles (HH) 



DATE 
1986: July 31 

Aug. 3 
Aug. 12 
Aug. 13 
Aug. 18 
Aug. 19 
Aug. 21 
Aug. 25 

Sep. I 
Sep.S 
Sep. 8 
Sep.21 

Oct.6-8 
Oct. II - 12 
Oct. 21 - 22 
Oct. 26 

Dec. 22 
Dec. 23 
Dec. 28 
Dec. 29 

1987: Jan. 3 

Feb. 15 
Feb.23 
Feb.27 

Apr. 5 
Apr. 20 

May 4-8 
May9 
May 16 
May 17 
May 26 

June I - 5 

June 5 
June 6- 7 
June 8 
June 9 

June 10 
June II 
June 13 

RAINFALL AND/OR WATER LEVEL NOT A TION 
Hot - I 02° and very dry (HH) 
Hot- 104° 
Tue.- 0.3" 
Wed. Hot and dry 
Hot and dry - I 02° 
Very hot- 108° 
Cloudy - 0.2" 
Wed.- 0.3" 

Sun. ( 8-31) night - 0.3" 
Fri. (9-5) night- 0.8" Sat. 1.3" 
Sun.- 0.3" 
Sun.- 0.1" 

Mon. to Wed. - 1.9" 
Rain Sat. AM and Sun. AM - 4.4" 
Tue. PM and Wed. AM- 1.5'' 
Shower on Sunday (HH) (No amounts given) 

Rain- Rain - Rain (HH) (No amounts given) 
Water in caverns starting (HH) 
Water still on trail! (HH) (No indications as to how high) 
Sunny and warm 60°. Water still (?) 

Sat. AM water below bridge. 

Electrical storm and small amount of rain Sat. night (No amounts given) 
Mon. night - I" 
Wed. (2-25)- 2" 
Fri. (2-27)- 0.3" Purgatory creek flowing. 

Rainy and cool (HH) (No amounts given) 
Fri. hard rain and some hail, 0.6" 

I" rain this week (RW) 
0.2" rain Fri. (5-8) night 
Rain AM (No amounts given) 
Fri. (5-15) and Sat. (5-16)- 0.6" (RW) 
Intermittent thunderstorms all week (JW) (No amounts given) 

Rain 8.5" + (June 4 - water up in cavern. possibly just getting into Castle of 
White Giams due to comments 011 Guide Roster) 
Water on 18th step 
Water still in Castle 
Mon. night I" 
Tue.- doudy and light rain. (No amounts given) Water going down, now at 16th 
step Tue. AM 
Wed. Hard rain 1.1" 
Thu. 0.4"- water still on steps. 
More rain this AM 1.1" 
From May 5 -June 13 AM 19.4" of rain. Fri. (6-12) -water on 24th step. 
Sat. (6-13) - 6:00 PM water \12'' on 26'h step. 



DATE 
1987: June 14 

June 17 

June 18 
June 19 
June 20 
June 24 
June 26 
June 27 
June 28 

July 2 

July 4 
July 5 
July 7 
July 10 

July 17 

July 19 
July 22 

Aug. 15 
Aug. 28 

Sep. 7 
Sep. II 
Sep. 18 

Nov. 8 
Nov. 16 

Dec. 12 

1988: Apr. 17 
Apr. 29 

May20 
May 29 

June 3 
June 26 

July4 
July 20 
July 31 

Aug. 16 

RAINFALL AND/OR WATER LEVEL NOTATION 
Sun. sunshine 
Sun. AM. Water up to 27'h step. Water peaked at 27'h step and stayed there all 
day. Sun. - Mon. AM - water is now going down. (TI!is marks the highest 
recorded ll'ater lel•el since tire caverns ll'ere disco1·ered in 1960) 
Hot and sunshine 
Water going down. On 22"d step. 
Thu. AM- 0.1" 
Fri. PM- water down to l9'h step 
Water is on 16'h step 
Hot- mid 90's. Water down on 7'h step. 
Water in Castle of White Giants dropped to below bottom of stairs (JW) 

Water below steps now !RW) 
Water in White Giants !RW) 

Hot and dry on surface. Water still on trail in Castle on Touch Stone side. 
Backside down past Bomb Burst. (RW) 
Hot 95°. Still a little water on each end of Castle of White Giants. 
Hot- about 95°. Water down below fork of trail in Castle. 
Partly cloudy and hot. Mid 90's. Water still over bridge. 
Partly cloudy and hot. Water up on walk June I. 40 days tours going in Exit and 
then in entrance. · 
Rain Fri. AM 0.9". Water in Sherwood and over Bridge. This makes 47 days 
now. 
About 3' water on trail in Sherwood. 
Water off trail in Sherwood Forest. Water over walkway from June I to July 21 
for a total of 51 days. (RW) 

Temp. 99" and very dry. 
0.3" 

0.5'' about 5:00PM 
Thu. PM and Fri. AM - 0.4" 
0.6" Fri. PM 

Sun.- 1.0" 
1.1" 

Thu. and Fri. AM 0.8". Wet and cloudy all day. 

0.3" 
1.1" 

2.3" Fri. night 
0.4" Sun. night 

2.8" Fri. night 
2.4" Sat (6-25) night 

1.3" at 5:00PM 
3.5" Wed. PM and Thu. AM 
0.9" Fri.. Sat.. Sun. (RW) 

0.5'' this afternoon 



DATE 
1988; Sep. 18 

Sep.30 

OcL 2 

Dec. II 

1989: Jan. 26 

Mar. 29 

Apr. 13 
Apr. 28 

May26 

June4 
June 7 
June 14 
June 26 

July 17 
July 24 

Aug. 8 

Sep.8 
Sep. II 
Sep. 15 

Ocl9 
Ocl27 
Ocl29 

1990: Feb.20 

Mar. 14 
Mar. 28 

Apr.9 
Apr. 27 

June 3 

July 15 
July 17 
July 18 
July 19 

Aug. 22 

RAINFALL AND/OR WATER LEVEL NOTATION 
1.3" Fri. and Sat. 
0.8" Fri. AM 

0.1" Sat. night 

0.6" Fri. and Sat. <RW) 

2.0" Tue. and Wed. 

0.8" Mon. (3-27) AM 

2" Thu. 
2" and some hail Fri. PM 

Hot- 103" 

0.3" Sun. night (RW) 
Hot- 107" 
1.6" Tue. (6-13) 
0.4" 

104. 
1.1" (RW) 

0.6"Tue. AM 

0.3" Wed. (9-6), 1.0" at home 
0.2" 
0.4" 

1.0" SaL (I 0-7) 
0.9" Fri. night 
0.6" Sat. night 

1.4"Tue. 

2.3" Wed. night 
IS' 

0.3" Sun. (4-8) and Mon. (4-9). Wet and cloudy. 
3.9" Thu. (4-26) AM 

0.6" Sun. night 

I" Sun (7-15) PM. Sun night to Mon. AM 2". Rain all day Mon. 
Sun PM to Tue. -about 6"'. Water up under bridge in caverns. 
1.3" here. 2" at home 
1.3" Wed. (7-18) PM 

0.5"Tue (8-21) PM 



1990: 

1991: 

DATE 
Sep.2 
Sep. 14 
Sep. 18 

Oct. 9 

Nov.4 
Nov. 9 

Jan. 18 

Feb.4 
Feb. 18 

Apr. 5 

Apr. 6 

May 3 

June 23 
June 29 

Aug. 22 

Oct. 29 

Dec.20 

Dec. 22 

Dec. 23 

Dec.24 

Dec. 27 
Dec. 29 
Dec.30 
Dec. 31 

RAINFALL AND/OR W AIER LEVEL NOTATION 
1.1" Sat. (9-1) PM 
4.8" Sun. (9-9) night to Wed. (9-12) 
2" Sat. (9-15) night 

3.3" Tue. (I 0-9) AM. Northern blew through - Wed." s temp in low 50's. 

1.1" Sun AM 
2" 

2.1" Fri. AM 

2.2" Mon. AM. Water flowing under bridge 
0.6" Mon. night 

Thu. PM started raining at 9:30 and rained all night. Fri. AM we had over 6" of 
rain (the gauge runs over at 6"). Fri. water flowing in caverns. Sat AM water up 
in Sherwood Forest and on bridge. 
Water on bridge this AM 

4" Fri. AM 

3.2" Fri. (6-20) night 
Cool all day and some rain. (No amounts given) 

0.6" here, 0.1" home 

1.8" Tue. Wed. and Thu. AM 

Fri. - Water started coming up Thu. (12-19). Water on trail Friday AM in 
Sherwood Forest. As of Fri. AM- 6.3" (RW) 
Morning 0.8". 2.5" 
10:30 = 0.5'' 
3:30 = 1.0" 
1.0" (off of Tour Guide Roster) 
Sun. - From Tue. to Sat. AM we have had 13.5" of rain. Water up to IS'h step 
this AM. It was below the first step Fri. PM. The last tour could still step off the 
steps and turn right and walk 10' or so in the White Giants. This is the fastest I 
think I have seen the water come up. (RW) 
Mon.· Water was highest it has ever been, covered the 29111 step with about 
2" of water. (RW) (Water in the front of the cavern rose to the set of benches at 
the ex. it-side of Pluto's Anteroom. (BV) (Given the elevation of the Cavern ':r 
entrance at 1020' above nul. the water table inside Castle of the White Giants 
would correspond to something 011 the order of 890' above m:rl (about 130' below 
the cm·em entrance). 
Tue.- On 12-23 (Mon.) AM water was covering the 29'h step about 2" deep. This 
is a new record. Previous was on the 27'h step in 1987. Tue. AM water started 
going down slowly. (RW) 
Water on trail! (W AP) 
Water on walkway (WAP) 
Water on trail! (W AP) 
Water on walkway (WAP) 



1992: 
DATE 
Jan. 3 
Jan.4 
Jan. 5 
Jan. 8 
Jan. 10 
Jan. 12 
Jan. 17 
Jan. 26 

Jan.31 

Feb.3 
Feb.9 
Feb.22 
Feb.23 
Feb.29 

Mar. 6 
Mar. 8- 27 
Mar. 28 
Mar. 29 

Apr. 4 
Apr. 5 
Apr. 12 
Apr. 19 
Apr. 26 

MayS 

May21 
May22 

May24 

May 25 
May 28 

June 2 

June 5 
June 8 
June 30 

RAINFALL AND/OR WATER LEVEL NOTATION 
Water on trail (W AP) 
0.5'' 
0.5''- Water still up in Castle -even with Bomb Burst on walkway. (W AP) 
Water in Castle even with Bomb Burst on walkway. (RW) 
Water on trail! CRW) 
Water on trail (WAP) 
0.8" on 16'h (Fri.) night 
Water is still over bridge. The handrail is just showing. Note: rained all Sat. 
night and all day Sunday. About 2"' more rain. Creeks are flowing so I guess 
water will come up more in cavern. rRW) 
Water on trail! (W AP) 

Water on trail (WAPl 
Water on trail (WAP) 
1.4" Fri. (2-21) night 
Water on trail (WAP) 
Water on trail (W AP) 

Water on trail (W AP) 
Water on trail (W AP) 
More rain. (No amounts given) 
Sunny most of the day. Late afternoon thunderstorms with wind and hail and 
heavy rain. (No amounts given) 

1.5" (RW) 
Water still over walkway (RW) 
Water on trail! (WAP) 
Water still up. 
Water going down. Post in fork of trail in White Giants showing (RW) 

Water going down. We have been going down in the Castle since last Sat. (5-2). 
Maybe in two weeks it will be off of the bridge if no big rains fall. Water has 
been up since 12-23-91. (RW) 
Hard rain- 4.6". Water rising (RW) 
Hard rain Wed. night and Thu. AM. 4.6" All creeks flowed. The Cibolo crested 
from about 7" of rain at Boerne. It was up on 1863 across from the radio tower. 
Water was about 3' over bridge in caverns before all of this rain and was going 
down nicely. Not any more after all of this rain. Fri. AM water was even with 
Bomb Burst. At 4:00PM it had risen to within 10' of steps even with King's 
Throne. 
Water back up to the Is'• step. A week ago the handrail on the bridge was 
beginning to show. Sunday the ticket wait in line was about one hour. (RW) 
Water up to the 18'• step. (RW) 
Water on the 17'• step. (RW) 

Mon. night/Tue. AM - hard rain 3". Water was on 15'• step and going down. 
Coming up AGAIN. Wed. AM water on 18'• step. 
Water on 2o•• step. From Thu. to Fri. water dropped about 3 or 4". (RW) 
Water today on 17'" step. Hard rain this AM of 1.2". (RW) 
1.2" Mon. ( 6-29) night. (W AP) 



DATE 
1992: July I 

July 2 

1993: 

1994: 

1995: 

July 9 

July 16 
July 17 
July 20 
July 28 

Aug. 3 
Aug.6 

Sep. 18 

Nov. I 
Nov. 20 

May5 
May6 
May7 
May 12 
May 15 
June 26 

Nov. 13 

Apr. 30 

May 15 

Aug.9 

Oct 14 

Dec.28 

Apr. 16 

May27 
May30 
May31 

June 10 
June 29 

Oct. 31 

RAINFALL AND/OR W AIER LEVEL NOTATION 
Thu. water off I". step. It has taken from 6-3 to go down from the 20'h step. 
Today water finally going down off the steps. We had hoped it would at least be 
out of the Castle by the 4'h but looks like no chance. (RW) 
Water going down slowly now. Just past the Bomb Burst. Maybe in a few days 
we can walk around the White Giants. <RW) 
Able to go around the Castle! (W AP) 
Water going down slow. we can now walk around the Castle. (RW) 
1.2" rain in PM 
Water about 10' deep in Sherwood Forest at start of bridge. Tue. AM Ed 
Zimmerman with Edwards Underground Water District did underwater photo for 
an educational film to show school children. Filming was in Purgatory Creek 
area. 

1.2" Mon. (8-3) AM. Cloudy and overcast. (WAP) 
Water off the trail! 10:55 AM tour. 232 days. (WAP) 

Hot and dry. Now we could use some of that rain during winter and spring. (RW) 

1.5" Sat (10-31) night. (RW) 
4.8" wed (11-18) and Thu. (11-19). Water up in Purgatory Creek. Sat. AM 
formations in bottom of Creek covered. (RW) 

. 8" (WAP) 
Water on trail in Sherwood around 2:00PM (JW) 
Water on trail! Covered handrail at Purgatory Creek bridge. (W AP) 
Water still covering bridge. (W AP) 
Water off trail in Sherwood (WAP) 
1.4"- Fri. (6-25) to Sat. AM 

0.2" Sat. night 

Cool today. 

Water in Purgatory Creek Sun. AM (No record of rainfall) 

Good rain. Has been very dry. 2.8" AM (RW) 

I" Fri. night. 

2" - rained all day (W AP) 

Cloudy and overcast all day. (RW) 

I" Sat. AM 
1.9" Mon. (5-29) night. Water starting to come up in Purgatory Creek. (RW) 
Water flowing in Purgatory Creek. (RW) 

2.3" Sat. night. <RW) 
0.8" 

1.3" 



DATE RAINFALL AND/OR WATER LEVEL NOTATION 
The preceding information was gathered from wrinen records kept from Oct. I. I 966 through the present 
time in 1996. Records for the months of January, February, and March I 979: the months of February, 
March. and April of 1980; and the months of March and May of !986 are not available. In addition. 
none of the records for Nov. 1995 through to the present day were available at this time. This report 
would not. then. contain any high water events recorded during those months. 

It is of significance to note that the water frequently has flowed through the Caverns at Purgatory Creek 
after local rainfall. but the water has not flown in sufficient quantity to cover the trail. Since this does not 
interfere with normal guided tours. most of these instances are not noted on the records. 

4/2196 
BKV 



United States Department of the Interior 
NATIONAL PARK SERVICE 
INTERMOUNTAIN FIELD AREA 
Southwest System Support Office 

P. 0. Box 728 
Santa Fe, New Mexico 87504-0728 

APR l 9 1996 

Mr. Steven J. Raabe, P.E. 
Chief, Engineering Division 
San Antonio River Authority 
P.O. Box 830027 
San Antonio, Texas 78283-0027 

Dear Mr. Raabe, 

Thank you for allowing us the opportunity to review a copy of 
Section 3.48 Upper Cibolo Creek Cost Analysis, Volume 4 Phase 1 
Interim Report. As expressed in our letter of August 1, 1995, 
from Joe Sevick to the Natural Bridge Caverns staff geologist 
Mr. Brian Vauter regarding the proposed Cibolo Creek Dam project, 
the current report continues to demonstrate to us that this 
proposal could impact upon the natural process of Natural Bridge 
Caverns and the adjacent South Cave. 

The Natural Bridge Caverns is a registered National Natural 
Landmark. The National Natural Landmarks Program was established 
by the Secretary of the Interior in 1962, under authority of the 
Historic Sites Act of 1935 (16 U.S.C. 461 et seq) to identify and 
encourage the preservation of the full range of geological and 
ecological features that are determined to represent nationally 
significant examples of the Nation's natural heritage. 

In our recent Section 8 report to Congress on the status of 
National Natural Landmarks in the Southwest, we noted that 
Natural Bridge Caverns should be considered a threatened site 
because of the proposed Upper Cibolo Creek dam site. 

As you note in section 3.48.3 Environmental Issues of the report, 
the possible effects on Natural Bridge Caverns are unknown at 
this time and extensive studies would be needed to assess 
possible impacts to not only the natural process associated with 
the karstic process of the area but also the continued viability 
of the cave as a show cave. 

Karstic processes are the reason for the size, shape, and 
decorations of the cave, as well as all associated fauna, 
including aquatic fauna. Any changes in this system would alter 
all of the factors. Exactly how the process would be altered 
could only be determined with a comprehensive study. 



July 9, 1996 

Mr. Steve Raabe 
Chief of Engineering 

JUDGE MARTHA B. SCHNABEL 
WILSON COUNTY COURTHOUSE 

21 0·393· 7303 
FAX: (21 0) 393·7359 
1420 THIRD STREET 

FLORESVILLE, TEXAS 78114 

San Antonio River Authority 
100 E. Guenther 
San Antonio, Texas 78204 

Dear Mr. Raabe: 

I would like to officially protest the proposed transfer of 
water from the Carrizo/Wilcox Aquifer. As you know, the 
Carrizo-Wilcox Aquifer is a sand aquifer with a slow rate of 
recharge. It is also evident that the recharge area is in a 
semi-arid to arid area of the State, which compounds the 
problem. Therefore, it doesn't make sense to me or my 
constituents why the Trans-Texas Water Study is proposing 
transferring water from an area which is dryer than the area 
to which the water is being transferred. 

I would ask that this proposal be withdrawn from 
consideration and that instead the TransTexas Study 
concentrate on transferring water from wetter to dryer areas 
of Texas. This should result in a proposal which would 
increase the amount of water available to support the 
residents of Wilson county. 

During each of the drought years water purveyors have 
experienced problems with their wells and have had to dig new 
wells, lower existing wells or otherwise make costly repais 
to their systems. This is a never ending problem with 
withdrawing water from a sand aquifer. 

Sincerely, ~ ~ 

!l~~~dd 
WILSON COUNTY JUDGE 

MBS/mp 

cc: Mr. Mike Mahoney 
President 
Evergreen Underground Water Conservation District 


