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1.0 Introduction 

1.1 Purpose of the Edwards Aquifer Authority Groundwater Management Plan 

In 1997. the 751h Texas Legislature enacted Senate Bill I (here in referred (0 as the Brown-Lewis 
Water Plan), which provides a major overhaul of many long-standing state water laws and policies. 
Among its many provisions, the Brown-Lewis Water Plan amends Chapter 36 of the Texas Water 
Code to require all underground water conservation di stricts to develop a management plan for 
groundwater within each di strict's juri sdiction. These Groundwater Management Plans are to be 
submilted to the Texas Water Development Board (TWDB) for rev iew and certification by 
September 1, 1998. 

The Edwards Aquifer Authority has prepared thi s Groundwater Management Plan to fulfill the 
requirements of the Brown-Lewis Water Plan and associated TWDB rules (Texas Admini strative 
Code. Chapter 356). In addi tion. thi s plan is the first step towards fulfilling the requirements of the 
Edwards Aqu ifer Authority's enabling statute (73,d Texas Legis lature. S.8. 1477 as amended. herein 
referred to as the EAA Act). which also requ ires the Edwards Aquifer Authority to develop and 
implement a comprehensive management plan. 

As required by TWDB rules, the Edwards Aquifer Aut hority'S groundwaler manage ment plan was 
developed with a IO-year planning period. However. it is like ly this plan will be revisited and 
substantially revised much sooner to incorporate new infonnation. as we ll as new policy and program 
Initiatives. Specifica ll y. it is ex pected that the Edwards Aquifer Authority' s groundwater 
management plan will be amended EO inc lude re levant portions of, and ensure consistency with, the 
regional water management plan al so mandated by the Brown-Lewis Water Plan. 

1.2 Historical Overview of Edwards Aquifer Management Issues 

The southern porti on of the Edwards Aquife r (see Exhibit 1.1) is a geologically complex 
subte rranean water source that has been. and remains, the so le source of water for more than 1.5 
milli on Texans. Because of its complexi ty and the hi story of its development and use, management 
of the Edwards Aquifer has been the subject of a long history of controversy and public debate. The 
following chronology hi ghlights some of the major milestones that led to the creation of the Edwards 
Aquifer Authori ty: 

1904 - By judgment in the case of Houston & T.c. Railroad Co. vs. East, the rule of capture becomes 
the legal doctrine for ground water de ve lopment in Texas. This doctrine provides that 
groundwater is private property and that a landowner may withdraw groundwater from 
beneath hi s or her property for benefic ial use without limitation or liability for impact on 
neighboring landowners. 

1949 - The Texas Legis lature authori zes the voluntary creation of groundwater conservalion di stricts. 
These di stricts have limited powers to regulate and manage groundwater withdrawals and use 
within their boundaries. 

1959 - The Texas Legislature creates the Edwards Unde rground Water District (EUWD) to 
"conserve, protect, and increase the recharge of ' the Edwards Aquifer. The EUWD·s original 
jurisdic tion included five counties overlying the southern portion of the Edwards Aquifer: 
Bexar, Comal. Hays. Medina and Uvalde counties. While similar to other groundwater 
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di s tri cts. the EUWD diffcl"cd in that it was no t g ra nted the rule-making authority to regu la te 
withdrawal s fro m the aqu ifer. 

3 

1987 - The Texas Legis lature provides the EUWD with s pecific authority to deve lo p , implement and 
en fo rce a regional drought m a nagem e nt plan . 

1989 - Uvalde a nd M edina count ies , w h ich re ly heavily o n the Edwards Aquifer for agric ultural 
irri ga tio n . withdraw fro m the EUWD. In w ithdrawing from the EUWD. Medina and U va lde 
county re s idenrs ci te concerns about proposed pl ans to limit and assess fees on w ithdrawals 
from the Edwards Aquife r. 

1989 - The G uadalu pe-Blanco Rive r Autho rity (GBRA) fil es s uit in s tate di s trict court seeking a 
dec la ratio n that the Ed wards Aquife r is a n unde rg round s tream subject to s ta te regu lation . 

1992 - Seeking (0 avoid fede ra l interve ntio n . the T exas Water Commi ss io n (TWC) attempts to 
m edia te a m o ng regional interes ts to achieve suppo rt fo r an Edwards Aquifer managem e nt 
plan . Afte r failing to reac h an agreem e nl. the TWC declares the Ed wards Aquifer to be a n 
unde rg round st ream a nd adopts rules for the manageme nt and regulation o f wi thdrawals fro m 
the aquife r . Subsequently. TWC' s actions were inva lida ted by a s t a te di s tric t court . 

1993 - Sierra C lub v. Luj an. The S ierra C lub sued the U.S . Fish a nd Wildlife Service (USFWS). 
a m ong o the rs . for fa iling to protect the e nda ngered species that li ve in Com a l a nd San Marcos 
Springs . T he C lub claimed lha t by no t providing info nnation as to necessary s pring fl ows. the 
USFWS was no t carryi ng o ut it s re spo ns ibilities unde r the E ndangered S pecies Act (ESA). 
The tria l court he ld fo r the S ie rra C lub a nd o rdered USFWS to designate minimum spring 
fl ows required a t San Marcos a nd Carnal Spring to ensure protection o f e nda ngered s pecies. 
The court a lso o rde re d the T\VC to pre pare a plan to e nsure the springs will not drop be low 
the minimum levels de fined by USFWS during times o f droug ht. 

1993 - Senate Bill 1477 is e nac ted by the 73 rd T e xas Legi s la ture providing for the crea tio n of a 
"conserva tion and rec lamatio n di s tri c t· ' name d the Ed wards Aquifer Authority. The Edwards 
Aquife r A uthority is to re p lace the EUWD a nd is g iven broad powers to regulate wi thdrawa ls 
from the Edwards Aquifer. However, es tab li s hme nt o f the Edwards Aquifer Autho rity is 
delaye d bec ause of a Jus tice De partme nt ru ling in a suit bro ug ht unde r the fede ral Voting 
Rights Act. The suit conte nde d that the Voting Rights Act had been vio late d s ince the EAA 
Act re p laced a n agency governed by a n e lec te d board of direc to rs wi th a n agency run by a n 
appoi nted board . 

1995 - The 74'1'1 Texas Leg is lature e nact s House B ill 3 189. w hic h a m e nds the EAA Act to provide fo r 
an eJected board o f directors for the Edwards Aquife r A utho rity. However~ o nce aga in 
es tab li shme nt of the Edwards Aquifer Autho rit y is de layed as a res ult o f a s tate d is tri c t court 
ruling that the EAA Act. on its face cons titute d an uncons tirutional '"takings" of private 
p ro pe rty . 

1996 - Sie rra C lub v. G lickman. T he S ie rra C lub claimed that the Uni te d S tates Departme nt of 
Ag riculture' S ( USDA) s ubs idization o f farmin g, while failing to establi sh agricultural wate r 
conservation programs , lead s to over-pumping o f the aquife r-. the re by threate ning e nda ngered 
s pecies and cau sing water pollution. The tri a l c o urt re ndered judgme nt in favor o f the Sierra 
C lub. orde ring USDA to: ( 1) deve lo p a nd carry o ut a program to a ss is t in pre serving na rural 
reSourc e s and protecting fi s h a nd w ildlife thro ugh land conservation and utili zatio n : (2) 
de ve lo p a nd implemem an intra-agency prog ram to protect wate rs from contamina tio n ; (3) 
evaluate a nd consult w ith US FWS in implementing a program to conserve e ndangered s pec ies 
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in the aquife r. E nforceme nt of thi s judgm e nt has been s tayed pe nding the o utcome of the 
a ppeals process initiate d by the defenda nts. T he case is s till o n a ppea l to the U.S. Fifth 
C irc u it Court of A ppeals . 

)996 - S ie rra Club V o C ity o f San A nto nio . S ie rra C lub soug ht certificat ion o f a d e fe ndant class o f 
Aquife r pumpers, a nd alleged tha t . b y the ir pumping fro m the Aqu ifer, the d e fe ndants were 
" ta king" e ndangered s pecies in viola ti o n o f the ESA. A ltho u g h it re fu sed to grant the c lass 
certificatio n soug ht by the C lub, the tr ia l court e nte re d a pre limin a ry injunc tio n , o rdered 
pumping re s trict io ns based upon spring flow5, a nd orde re d the injunc tio n to re main in e ffect 
until the de fend a nts "can de m o ns trate tha t a c riti c al m anagem e nt pla n deve loped by the 
Ed wards Aquife r Autho rity w ill be o pe ra ti ve." O n ap peal to the U.S. F ifth C irc uit Court of 
Appeals, the sth court vacate d t he lower Court's p re liminary inj unc tio n, re a soning tha t, unde r 
the Burford doctrine. a bs le n tati o n was pro per w he re, by proceeding, the Court could ri sk 
reac h ing a d if fe re nt answe r th an the s tate ins titut io n w ith a g reate r inte rest in a nd fa miliarit y 
w ith the m a tte rs a t issue ( the EAA). S ie rra C lub v. C it y o f San A ntonio, e t 301.. 11 2 F.3d 789. 
T he F ifth C irc uit reasone d tha t the fede ral couns sho uld a bs ta in fro m becoming in vo lved in 
regula ting the aquife r in o rde r 1O g i ve the EAA the opportu n ity to do it s j o b . O n J a nua ry 26. 
1998. the Supre m e Court denie d . witho ut comme nt , the S ie rra C lub's w ril o f appea l. the re by 
le lling s ta nd the Fifth C irc uit ' s ruling. 

4 

199 6 - O n June 28. 1996. the T ex as S upreme Court ru le s una nimous ly in overturning the d istri c t 
court rul ing find ing the EAA Act uncon stitutio na l. T he EUWD ceases to e xis t a nd the 
Edwards A quife r A utho rity comme nces o pe ra ti o ns. 

1.3 Edwards Aquifer Authority Perspective 00 the I.\-ta o a gement of the Edwards 
Aquifer 

As evide nced by t ime line a nd events lead ing to it s creatio n . the Edwards A q u ife r A utho rity was bo rn 
o f controversy and continues to be subj ect to close publ ic sc rutin y in its efforts to fulfill its s ta tutory 
respons ib ilities. The Edwards Aqu ife r A uthority' s overall pers pec ti ve o n Edwards Aqu ifer 
management is tha t it must s tr ive to b a la nce the need s a nd inte re s ts of all water users a nd a f fec te d 
s ta ke ho lde rs in the region . For example. w hile 
a goal o f the Ed ward s Aqui fe r A utho rit y is to 
ma nage the Ed wards Aqui fe r a nd to m a inta in 
n ows at Com a I a nd San M a rcos Springs. the 
Edwards Aquife r A uthori t y a lso recognizes 
tha t a ba la nce mus t be s truck between the 
pro tec tio n of importa n t e n vi ro nme nta l 
re sources a nd the continue d p rOV is io n o f a n 
ad equa te wate r supply to su ppo rt the regio n ' s 
populatio n a nd econo m y. 

G iven [he very real c ha lle nges ass oc iate d w ith 
im p le me nting regula tory m a n agement o f 
Ed wards A quife r w ithdrawals . the Ed wards 
Aqui fe r A utho rit y be lieves that a po licy of 
·' tra ns itio nal m a nagement" of the Edwa rd s 
Aqu ife r is bo th rea li s t ic a nd necessary in 
orde r to accompl ish lo ng-te nn regiona l wate r 
management goals, T he immedia te goal and 
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p ri o rit y of the Ed w ards Aquife r Authority is to put in p lace a n effi c ie nt. e ffec ti ve a nd equitab le 
regu lato ry program to m an3ge w ithdrawals o f w ater fro m the Edwards Aquifer. O nce in p lace. it is 
ex pec ted that a regio nal wale ... market w ill de ve lo p a s a n integral compo ne nt o f aquifer manageme nt. 
The process o f es ta blis hing a new managem ent paradigm for the Edwards Aqui fe r is expecte d to 
require severa l years . 
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2.0 About the Edwards Aquifer Authority 

2.1 Edwards Aquifer Authority Mission and Function 

Edwards Aquifer Authority Mission Statement: 

The Edwards Aquifer Autho rity is committed to manage and protect the Edwards Aquifer 
.rystem to ensure the entire region of a sus tainable. adequate. hig h qualiry and cost effective 
supply afwate r . n o w and in thefuture. 

6 

The Ed wards Aquifer A utho rity began opera ti o ns o n June 28. 1996 as a " con servatio n and 
reclamatio n di s trict" ' to manage the southe rn portion o f the Edwards Aqu ifer as s pec ified in its 
e nab ling Smtule . the EAA Act. T he EAA Act e s tab li s hes the purposes and respo ns ibilities o f the 
Edwards Aquife r A utho rity , spec ifies manageme nt func tio ns and goals, and provides guidelines for 
the o peration o f the Edwards A quifer Autho rity . The T exas Legis la ture. in e nac ting t he EAA Act. 
directed the Edwards Aquife r Autho rity to : 

• pro tect the w ater quality of the aqu ifer: 
• pro tec t the water quality o f the surface s tream s to w hic h the aquife r prov ides s treamflow: 
• achieve wate r conservatio n ; 
• max imi ze the beneficia l u se o f water avai lab le for w ithdrawal fro m the aquife r; 
• protect aquatic and w ildlife habitat: 
• protect spec ies that a re d e s ignated as threate ne d o r e ndangere d unde r s ta te o r federal law: 
• provide for ins tream u ses . bays and e s tua rie s : 
• protect domestic and munic ipal w ate r s upplies; 
• protect the o peratio n of ex is ting indust r ie s; 
• protec t t he econo mic develo pme nt o f the State; 
• pre ve nt the waste of water from the aquifer~ and 
• increase recharge of wate r to the aquifer. 

In order to meet the se o bjec ti ves . the EAA Act di rects that , unless increased by the board o f d irec to rs 
based o n the result s of researc h . pe rmitted wi thdrawals fro m the Ed wards Aquifer a re to be limited to 
no mo re tha n 450.000 acre-fee t per cale nda r year th rough the year 2007 . Afterwards . permitte d 
w ithdrawals a re to be reduced to 400.000 ac re-feet per year unless increased by the board of 
d irec to rs . In add itio n to these re quirements . the EAA Act re quires the Edwards Aquife r Autho rity to 
deve lop and imple m e nt a " Critical Pe ri o d Managem e nt Plan " to address a quife r u sage during times 
of dro ug ht. In a dditio n to it s specific powers . the Edwards Aqu ifer Authority is a lso g rante d , amo ng 
ot he r powers. the rul e making and e nfo rcement powers o f o the r T exas groundwater dis tric ts created 
unde r C hapte r 36 o f the Texas Wate r Code. It s ho uld be note d tha t the Edwards Aquife r Authori ty'S 
re s po ns ib ilitie s o nl y app ly to the use a nd m a nagement of the Edwards Aquife r w ithin the Edwards 
Aqu ife r Authori ty' S bo undaries. The Edwards Aqu ife r Autho rity has no regula tory powers over 
ponions o f the Edwards Aqu ife r o ut s ide o f its bo undaries , o ther g roundwater o r a n y s urface water 
re so urceS. 
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The EAA A c t al so g ives the Edwards Aquifer Autho rity respons ibilities to condu c t researc h on 
to p ics relevant to regional wa te r resources manage m e nt. This inc ludes the ability to conduct or 
contrac t f o r research o n (o pics s u c h as the deve lo pment of addit io n a l wate r supplies. water quality. 
wute r resources manage ment and a u g mentation o f aquifer springflow. 

2.1.1 Water Resource Planning Responsibilities of the EAA Act 

In addition to its o the r require m e nts. the EAA Act direc t s the Edwards Aquifer Authority ( 0 e ngage 
in lo n g- range regional wate r resource p la nning. Specifically. the statute requires the Edwards 
Aquife r Autho rity to d eve lop a nd implement a "compre h e n s ive manage m e nt plan" , The guidelines 
fo r the Edwards Aquife r Authority 's wate r resource planning activities are s hown in the high lig hted 
box belo w _ 

The EAA Act directs the Edwards Aquifer A uthori ty to: 

• develop and implement a comprehensive managemelLt plan that includes conservation. 
furure s upply and demand management plaHs; 

• develop a 20-year plan for providing alternative supplies of water to the reg ion, with 
five -year goa ls and objectives: and 

• peiform the following if! plan de velopment: 

( I) an inves tigation of all alte rnative technolog ies 
(2) a CO!jt-benefit and e nvironmental analysis 
(3) an investigation of mechanisms for providing financia l assistance fo r 

alternative supplies. 

2. 1.2 Groundwater lVlanagement Planning under the Brown-Lewis Water Plan 

[n 1997 th e 75 th Tex a s Legis la ture enacted S .B . I ( the Brown-L ewis W a te r P lan). Among its many 
fa r -reaching provi s ion s is a new requirement that gro undwate r di s tri c ts deve lo p a nd submit 
Groundwate r Manage ment P lans to the TWOB fo r review and certification. Thi s requireme nt 
a pplies to the Edwards Aquifer Authority a nd adds procedural requireme nts and new d e adlines for 
the a gency ' s p la nning activities. Specifically. the Edwards Aquifer Authority 'S Groundwate r 
Management Plan mus t be consis le nt , as appropriate, w ith any approved mgional water managem e nt 
p la n pre pared pursuant to the Brown-Lewis Water Plan (see Section S.l). This GMP wi ll be an 
imponant source o f input to the Brown~Lewi s Waler Plan regional p lanni ng p rocess. The followin g 
hig hlig hted box detai ls the requirements for Groundwater Management P lan approval. 
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Brown-Lewis Water Plan mandated Groundwater [\tlanagement Plans are to include: 

• A p lanning period of ar least ten years; 

• The Ed"vards Aquifer Authority's estim ates of 
f J) Amowll a/available groundwater, 
(2) A nllual amo u nt of grol4nd wQt e r used. 
(3) A nnual g ro und\vote r rech a rge ( including a m o uflf of 

feasible recharge augm entation ); a nd 
(4 ) P rojected water supply and d em a nd. 

• Applicable management goa ls of th e Edwards Aquifer Autho rity; 

• Th e Edwards Aquifer A utho rity's managem enl o bjectives and p eiforma n ce sranda rdsfor 
a chieving its goals; and 

• Th e actions. p rocedures. p eiformonee a nd avoid ance n ecessary to implement the Ground\vQter 
M a nagem ent Plan . 

2.2 Edwards Aquifer Authority Organization 
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The Ed wards Aqu ife r A uthori ty o pera tes th roug h the coord inate d effort s o f its board o f di rec to rs. the 
South C e ntra l Texas W a te r A d v isory Commi ttee a nd the Ed ward s Aquife r A utho rity's s ta ff. 

2.2.1 Board of Directors 

T he EAA A c t p rovide s tha t the Ed wards Aquife r A utho rity is to be governe d by a l7-m e m ber board 
o f d irec to rs. 15 of w hich a re e lecte d . E le c te d directo rs re present 15 di s tri c ts w ithin Uvalde. M e dina. 
Bexar a nd po rti o ns of A ta sco sa. Co m a l. Hays , Caldwell and G uad a lupe counties as shown in Exhibit 
2 .1. T he Ed wards Aquife r A utho rity' S d irec to rs a re e le c te d fo r four-year te nns, w ith d is tri c t 
e lec tio n s s tagge red so tha t approx imate ly ha lf o f the te nns expire every two years. Exhibit 2.2 
s hows the c urre nt ( 1998) directo rs and the di s tr ic ts they re present. 

In add ition to the 15 e lec te d board m e m bers, the re are a lso two no n-vot ing a ppoi nte d direc to rs ; o ne 
to re pre se nt the inte rests o f M e dina a nd Uvalde counties a nd o ne to re present the inte rests of 
d ownstre a m water use rs. The M e dina/Uvalde County directo r is a ppo inte d to serve a fo ur-year te nn 
by the Commiss io ne r 'S Court of e ithe r M edina o r Uvalde county o n a n a lte rnat ing ba s is. T he South 
Central T exas Wate r A d v iso ry Committee (SCTW AC), w hic h was es ta blis he d by the EAA A c t to 
ad v ise the board o f direc to rs of downstream wate r rig hts a nd issues, is responsible fo r a ppo inting the 
second no n-voting direc to r to se rve a four-year te rm. 

Groundwate r Ivla llagem ent Plan 
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Exhibit 2.1 - EAA Districts 
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Exhibit 2.2 - Edward Aquifer Authority Board Members 

Edwards Aquifer Aquifer Authority Board Members 
(terms expire on December 1 of year in parentheses) 

Bexar County 
• District I - Carol Patterson. Secretary (1998) 
• District 2 - Joh n Sanders (2000) 
• District 3 - Weir Laban ( 1998) 
• District 4 - Michael Beldon, Chainnan (2000) 
• Distric t 5 - Sylvia Mendelsohn ( 1998) 
• District 6 . Susan Hughes (2000) 
• District 7 . Ramiro Cavazos (1998) 

Comal County and a portion of Guadalupe County 
• Districi 8 . Rita Ellis Banda (2000) 
• District 9* . Doug Miller, Treasurer ( 1998) 

* District 9 represents both Comal and Guadalupe County. 

Hays County and a portion of Caldwell County 
• Distric t 10 · Ken Barnes (2000) 
• District II * . Mack Martinez ( 1998) 

* District I I represents both Hays and Caldwe ll County. 

Medina County and a portion of Atascosa County 
• District 12· Hunter Schuehle* ( 1998) 
• District 13** . Luana Buckner ( 1998) 

* Appoi nted to fill unexpired tenn of District 12 and will have special e lection in 1998. 
** District 13 represents both Medina and Atascosa County. 

Uvalde County 
• District 14 · Rogeli o Munoz, Vice C hainnan (2000) 
• District 15 · Bruce Gilleland (1998 ) 

South Central Texas Water Advisory Committee Representative 
• Bob Keith (2000) 

Medina/Uvalde County Representative (appointed by Medina Co. Commissioner"s Court) 
• Milton Stolte (2000) 
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T o facilitate its o peration. the Edwa rds Aquifer A utho rity's Board o f Directo rs has estab li shed eight 
func tio na l committees as s hown be lo w . Each committee cons is ts of fi ve to e ig ht d ireclOrs, w ith sta fr 
suppo n pro vided by an e mployee designate d a s the committee li a ison . Exhibit 2 ~3 s hows the 
m embe rs o f each committee a s we ll as the committee liaison . 

EDWARDS AQUIFER AUTHORITY COMMITTEE FUNCTIONAL RESPONsmILITIES, 

Executive Committee - Assures the overall performance of the Edwards Aquifer Autho rity; 
resp ons ibilities include conduc ting perfo rmance assessmentsfo r the gene ral manager. 
m onito rin g and approva l of directo r exp enses, and interim bo ard response benveen m eetings. 

A dminis trative Committe e - Establishes op e rlllionai procedures; responsibilities include 
managemenI policies and oversigllI, illiernal a rganizaI;on and oversighI. employee policies 
and benefils. public informalio"" m eering procedures, and by law review. 

Legal Committee - M onito rs legal issu es affecting the Edwards Aquifer Authority; respon sibililies 
include over:iig hI afthe general counsel and ollLer legal services. 

F inance Committee - Oversees tilejiscal op erations of Ihe Edwards Aquifer Authority; 
responsibilities include c reating the budget, assessing user fees a nd m anaging a udits. 

P e rmit Committee - Oversees operation of the p e rmit program; responsibilities in.clude issuance. 
compliance. g rievance, enforcement, monitoring, reporting a nd m e Ier installario n. 

Research & Technology Committee - Ensures that the Edwards Aquifer Autho rity fulfills its goal 
( 0 conduce research ; responsibilities include the collection and d e ve lopment of scientific d ata. 
technological assessment of alrernative managem ent practices, and water qHality. 

Aquifer Management Planning - Manages water usage f rom the Edwards Aquifer; responsibilities 
include Critical Period Management Plan, Groundwater M a nagem ent Plan. irrigation 
withdrawal susp ensio n plan. transfer marketing rules, n ew sHpply SOllrces, implem entarion of 
altentative management practices, straregiesfor achieving legisla tive mandates. economic 
impact s tudies and interac tion w ith o the r regio ,w ! water agen cies. 

Legis lative Committee - Fulfills existing and monitorsfuture leg islation ; responsibilil ies include 
state a nd federa l i"iliatives. m onito ring of bills that may affect the Edwards Aquifer Autho rity. 
coordina rion of activities by directors. s taff o r contract representatives alld communicatio n of 
legislative actioll to the board of directors. 

2.2.2 South Centra l Texas Water A dvisory Committee 

The EAA Act a lso establi s hes the Sourh C e ntral Texas W a ter Advis ory Committe e (SCTW AC) to 
advi se the Edwards Aquife r A utho rity's board of directo rs on downs tream wate r rights and issues. 
The SCTWAC cons ist s of o ne re presentative fro m each of 17 counties plus the c ities of S an A ntonio. 
Corpus Chris ti a nd Vic toria (see Exhibit 2.4). Ho we ve r. w he n Atascosa County has a represen ta tive 
o n the Edwards Aquifer Autho rity 's board of direc tors , it may no t have a re presentati ve o n the 
SCTWAC. [n addit io n to serv ing in an advisory rol e in m atte rs re lati ng to management o f t he 
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Exhibit 2.3 - Edwards Aquifer Authority Committee Members 

Edwards Aquifer Authority 
1998 Board Committees 

Administrative Committee Executive Committee 
0 Ramiro Cavazos, C hai r 0 Mike Be ldo n. Chair 
0 Bob Kei th 0 Rogelio Munoz 

• Carol Patterson 0 Doug Mi ll er 
0 Milton S to lte 0 Carol Patterson 
0 Jo hn Sanders 0 Susan Hughes 

S laff Li a ison - Brock C urry S taff Liaison - Greg Ellis 

Aquifer Management Planning R esearch & Techno logy Committee 
Committee 

0 Ken Barnes, Chair 0 Susan Hughes, Chair 
0 Rita Banda 0 Rita Banda 
0 Bob Keith 0 Ramiro Cavazos 

• Milton Stolte 0 Carol Patterson 
0 Wei r Labatt 0 Bob Keith 
0 Sylv ia Mendelsohn 0 Milton S to lte 
0 Luana Buckner 0 Hunter Schuehl 

Slaff Liaison - Rick Digner Staff Liaison - Gayle Kipp 

Finance Committee Legislative Committee 
0 Doug Miller, C hair 0 Weir Laban, C hair 
0 Bruce G ille land 0 Ken Barnes 
0 Susan Hu ghes 0 Luana Buckner 
0 Ramiro Cavazos 0 Rogelio Munoz 
0 Hunter Scuehle 0 Doug Miller 

Staff Liaison - Brock C urry Staff Liaison - Ve lma Danielson 

Legal Committee Permits Committee 

• Mack Martinez, C hair 0 Luana Buckner, Chair 

• Rogelio Munoz 0 Ken Barnes 
0 John Sanders 0 Bruce Gilleland 
0 Hunter Schuehle 0 We ir Labatt 
0 Rita Banda 0 Sylvia Mendelsohn 

S taff Li aison - Velma Danielson Staff Liaison - Steve Walthour 



Exhibit 2.4 - Map of Areas Represented by the South Central Texas Water Advisory Committee 
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Edwards Aquifer, the presiding officer of the SCTWAC also is required to submit a report to the 
Edwards Aquifer Authority and the Texas Natu ral Resource Conservation Commission (TNRCC) by 
October 31 of each even-numbered year. This report must assess the effectiveness of the Edwards 
Aquifer Authority and the impacts un downstream water rights . 

2.2.3 Edwards Aquifer Au thority Staff 

The Edwards Aquifer Authority has a full-time staff of 30 individua ls to perform the administrative, 
professional and technical functions of the agency. The Edwards Aquifer Authority's general 
manager reports to and serves at the pleasure o f the board of directors. The general manager is the 
liaison to the board of directors, and is responsible for execlLting board policy and for the day·to·day 
operat ions of the organization. 

The organizat ional structure of the Edwards Aquifer Authority is based on four functional teams, as 
shown in Exhibit 2.5 . The four teams are Executive, Administrative, Water Resources and Field 
Services. The general manager serves as the team leader for the Executive Team while, the other 
three teams are led by a program manager fo r that functional area. 

2.3 Edwards Aquifer Au thority Annual Operating Budget 

In 1998, the Edwards Aquifer Authority will operate with a budget of nearly $6.5 million. The 
following figu re shows the major expense categories of the Edwards Aquifer Authority and their 
percentage of the total Edwards Aquifer Authority budget. 

Allocation of 1998 EAA Budget by Category 
Total 1998 Budget· $ 6,430,535 

Contractual Services ,. .. 

Operating 
Expenses 

7 .. 

C3pltalOutiay 
12 .. 

Research Initiatives 
25 .. 

Total 1998 revenues are projected to be approximately $5.25 million, of which nearly 94 percent will 
be derived from aquifer management fees assessed on non-agricultural users. These fees are 
currently assessed at a rate of $17 per acre-foot, based on each non-agricultural users interim 
authorization [Q withdraw water from the Edwards Aquifer. Other sources of revenue include aquifer 
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Exhibit 2.5 • Edwards Aquifer Authority Organizational Chart 
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m anage me nt fees fro m agric ultura l use rsl. grants fro m o the r govemme nta l agenc ies and interes t 
e arnings. The re maini ng $ 1.25 mj llio n o f the 1998 budge t w ill be drawn from re venues fro m the 
1996-97 budget fund balance. Funds fro m the 1996-97 Edwards Aquife r Authoriry budget w ere 
derived fro m ad va lo re m ( i.e .. pro pe rty) taxes collecte d by the fonner Edwards Underground Wate r 
D is tric t. These reserve funds will be ex hausted in 1998. C o nsequently . in future years the Edwards 
Aquifer Aut hori ty's aquife r m anageme nt fees wi ll be se t to gene rate revenues suffic ie nt to fund all 
o perating expenses. 

I The aquife r ma nagem e nt fee fo r agric ultura l withdrawals c a nno t be m ore than 20 pe rcent o f the fce rate 
assessed for non-agricultural use and is based o n ac tual withdrawals from the Edwards Aquifer. No n­
a gric ultura l wate r users (i .e. , m unic ipaJ and industrial) are assessed a nnual fees based o n the a m ou nI of wate r th e 
perm it ho lde r is a utho rized to withd ra w that year. 
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3.0 Description of the Planning Area 

3.1 Planning Area 

The Edwards Aquifer Authority's ju ri sdi ction is limjted to the Edwards Aquifer within a n area that 
includes a ll o f Be xar. M edina. Uvalde and pans of Atascosa , Comal. Caldwell. Hays a nd Guadalupe 
counties (see Exhibit 2.1 .) A ltho ugh the Edwards Aquifer Authority' s regulatory jurisdiction is 
contained wi th in these count ies. the u se and manage ment o f the Edwards Aquife r affect a much 
larger area. In addit io n to being the primary water sourc e for users within the Edwards Aquife r 
Authority' s bo undaries. the Edwards Aquife r a lso supplies a s ig nificant portion of the flow in the 
Guadalupe Rive r B as in downstream of Comal and San Marcos Springs. Consequently, the a rea o f 
interest for water resources planning purposes includes the contributing zone of the Edwards Aquifer 
a nd downstre am areas in the N ueces, San A nto nio and Guadalupe River Basins. This planning area 
e ncompasses a ll of the counties and cities represented on the S o uth Centra l Texas Water Advisory 
Committee. Exhibit 3.1 shows the approximate exten t of the Edwards Aquifer Autho rity 's water 
resourc e s planning a rea . 

3.2 Planning Area Description 

In 1990 the Edwards Aquifer was the primary wate r supply source for 1.36 million peop le livi ng 
within the Edwards Aquifer Authority 's boundaries. Fo r di scuss io n purposes, the region can be 
di v ided into thre e sub-regions. each o f wh ic h re li e s dire ctly o n the aquife r to support somewha t 
differing econo mies a nd inte res ts. The bo undaries o f these sub- regio ns are no t exact. For example. 
e ven tho u g h most o f me tro po lita n San Antoni o is contained within Bexar County . the San Antonio 
metropolitan s tati s tical area (MSA) as d e fine d by the U .S . Census Burcau ex te nds into portions of 
Carnal , Guadalupe and Wilson Counties. 

3.2.1 Western Region (Medin a ? Uvalde and a portion of Atascosa County) 

In 1990 Medina and Uvalde counties together had approximate ly 5 1,000 res idents. or about 4 percent 
of the popu lation within the Edwards Aquifer Authority'S jurisdiction . The economy of both of these 
wes te rn counties is drive n large ly b y farming and ranc hing. of w hic h irri gate d fanning is a s ig nific ant 
compone nL From the years 1994 to 1997, these two counties gene rated an e s timated annual average 
o f $68 . 1 millio n from cropSI. Of this va lue . ro ug hl y 90 pe rc ent was d e rived fro m crops that were 
grown in irrigated fi e ld s. T o tal irrigated a c reage is estimated to be 4 1.600 and 49,800 acres (199 4 
s tati s tics) for M e dina and Uva lde counties re spec tive ly . Majo r c rops include con o n , com, mi lo , 
w he at a nd vege tables. 

3.2.2 Central Region (Bexar County) 

The central reg io n . here d e fined as Bexar County, e ncompasses the majority o f the San A nto nio 
metropolitan area. In 1990, the popu lation o f Bexar County was 1.18 millio n people. which is 
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approximate ly 87 pe rcent of the population within the Edwards Aquife r Authority's boundaries. 
T he economy in the San Antonio region is diverse. and is s upported by strong trade and service 
sec to rs, [Ouri s m and the presence of large military bases. Other s ignific am components o f the San 
Anto nio economy inc lude medical research. biotechnology and higher education. In 1994 . total sales 
from San Antonio 's major indus tries were e s timated at over 29 billion dollars.] Total no n-farm 
employment in the area was estimated at 644, 100 in 1996. up nearly 15 percent from 1992. The 
presence of five local military base s serves as an a nc hor to the region and contributes roughly $4 
billion to the local econo my . Due to its high degree of deve lopment, water u se in the San Antonio 
metropolitan area is predominantly municipal and indusuial. 

[n addition to the urban economy of San Antonio, the wes te rn portio n of Bexar County, to some 
exte nt , re lies on agricultura l ac tivity . From 1994 to 1997. approximate ly $47.9 millio n was 
generated by revenue from crops. rn 1994 the TWOS estima led approximately 15 ,700 acres o f 
Bexar County was irrigated cropland.2 

3.2.3 Eastern Region (portions of Comal, Hays, GuadaJupe and Caldwell Counties) 

The area to the north and east o f Bexar County. he re designated as the eas tern region . cons is t s o f the 
portions of Comal. Hays, Guadalupe and Caldwell counties that fall wi thin Edwards Aquifer 
Authority 's jurisdiction. In 1990 the population of thi s sub-region was approximately 126,000 a nd 
c o ntained the remaining 9 percent of the po pulation within the Edwards Aquifer Autho rity 'S 
boundaries. Unique to the e aste rn regio n is the s ignificance o f Comal and San Mar-cos springs to the 
local economy. Specifically, the springs are important attractio ns in the area's water-o ri e nted 
tourism indus try . In a dditio n to their econo mic value. Carnal and San Marcos springs a re ruso the 
exclusive ho me to several endangered and threatened plant and animal s pec ies and provide an 
impo rtant source of freshwater for d o wnS(feam u sers in the Guadalupe Ri ve r. bays a nd es tua rie s . 

3.2.4 Downstream A.-cas 

The d o wns tream are a designation refe rs to the Clues and counties with re presentatives in the 
SCTWAC. Each of these conununi ties s hares the common inte res t that they are depende nt o n 
surface water flows that have some contribution to o r fro m the Edwa rds Aqu ife r . Surface water u ses 
by these communities vary widely and inc lude munic ipal. indu s lr ial. irrigation and recreation . 

3.3 Planning Area Population ProjectionsJ 

Population within the Edwards Aqu ife r Authority 'S area of jurisdictio n has grown and is expected to 
continue to grow s ignificantly into the next century . While the area ' s 1990 po pulatio n was es timate d 
to be 1.36 millio n , projec tions estimate the 205 0 po pulation to be more than 3.6 million. The 
follo wing table bre aks down the populatio n projec tions for the regio n . 

, Source: T exas Comptroller o f Public Accounts, San Antonio Melfopolhan Area Economic Pro file , 1997. 
2 Source: Texas Agricultural Extens ion Service . 
.! All population s tati stics within this report were de ri ved from informatio n within the Trans-Texas Water 
Program Report - Wes t Central Study Area , Phase II entitled, Popll1a.tioll , Water Demand and Water Supply 
Projectious. Ja nuary 1998. Figures have been ro unded to the nearest hundred . 
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Table 3.3.1 ~ Edwards Aquifer Authority Population Projections 

Total in Pro' eclions 
1990 2000 20]0 2020 2030 2040 2050 

Atascosa· 1,600 2,300 2,700 3, 100 3,500 3,800 4, 100 

Bexar 1, 182,600 1,470,400 1,771 ,700 2, 124.100 2,483,200 2,80S.200 3,072.500 

Caldwell* 19,800 23 ,700 27.600 3 1,200 33.700 33,700 33,700 

Comal· 3 1,000 43 .600 57,500 75.700 96,800 11 2.S00 130,900 

Guadalupe* 39,200 53,500 72.000 9 1,400 116,000 135.400 159,300 

Hays· 36, 100 44.400 54,500 65,200 78,900 95,200 111 ,900 

Medina 27,300 33,300 38,100 42,300 44 ,900 47 ,000 49,600 

Uvalde 23,300 26.500 29,SOO 32.S00 35.600 3S. 100 40,600 

TOTAL 1,360,900 1,697,800 2,053,800 2,465,800 2,892,600 3,274,000 3,602,500 

• Denotes portion or county population within Edwards Aquirer Authority jurisdiction 

As the table above illustrates, a ll ponions of the Edwards AqUifer Authom y jurisdiction are expected 
10 ac hieve sign ificant populatio n gains, with a 10lal populat ion increase of 287 percenl over the 60-
year period. Trends within thi s ove rall growth patte rn show that the eastern region of the Edwards 
AqUifer AU lhonty's area wil l experience the fastest growth ; approximately 338 percent over the 
projec tion period. This is followed by the San Antonio area. which is projected to grow by 260 
pe rcent. and the western region . which is ex.pected to grow by 178 percent. 

3.4 Groundwater Resources 

3.4. 1 Hydrogeologic Charac'leristics of the Ed wards Aqu ifer 

The Edwards Aquifer is a permeable. carbonate aquifer that is capab le of producing large quan tit ies 
of high·quality water. The aquifer is composed of limestone and dolomite that lay with in an J.rea 
known as the Balcones Fault Zone. The aqu ifer 's producti vity is largely allrihulable 10 the 
occurrence and de velopment of numerous faults. fractures. vugular poros ity and caves that facilitate 
the transmission of water throughout the aquifer. 

The Edwards Aquifer is approximately 180 miles long (east to west) and has a width varying from 5 
to 40 miles wide (north to sou lh). The total area cove red by the aqu ife r is approx imately 3.600 
square miles. TIle Edwards Aq uifer is bounded to the east by a groundwater di vi de in Kyle. Texas. 
and in the west by another groundwater divide in Brackenvi lle. Texas . To the north . the Edwards 
Aquifer begins where formations outcrop into the recharge zone within the Edwards Plateau. The 
southern ex tent of Ihe Edwards Aquifer is marked by the ··bad water line ." This line. whic h is also 
referred to as the saline-water line or fresh-waterlsaline-water interface. marks the interface where 
10lal disso lved-solids concentrations reach, 1,000 milligrams per liler. 
The Edwards Aquifer consists of bOlh an unconfined region and a confined region. The unconfined 
region of the aquifer. which covers approx imately 1.500 square miles has a water surface that is at 
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normal atmospheric pressure. This area is also known as the recharge zone. T he average thickness 
of thi s region is approximately 150 fee l. and fl ow is generall y toward the southeast. The confined 
portion of the Edwards Aquifoer covers 2, 100 square miles, has an average th ickness o f 500 feet and 
generally news towards sprirlgs in the northeast. This portion of the aqu ife r is overlain by a low 
permeability, confining layer known as the Del Rio Clay Formation and lies on lOp of a confin ing 
laye r known as the Glen Rose Formation. It is the presence of these confining layers that are 
res pons ib le for the confined aqu ifer's anes ian conditions and subsequent springflow_ 

While a ponion of this recharge is direct recharge from oUlcropp ings in the unconfined port ion of the 
aqu ifer. the maj ority of the aqu ifer's recharge is from rain that fa lls in the areas to the north o f the 
aqui fe r on the Edwards Plale:,m . This rec haJ'ge occurs whc n watercourses cross the Balcones Fault 
Zone and lose now to the unc.onfined ponion of the aquifer. Maj or ri vers and creeks that contribute 
to this rec harge include the West Nueces, Nueces. Dry Frio. Frio, Sabinal. Med ina and Blanco Rive rs 
and the Seco, Hondo, Verde, Salado. C ibolo, Dry Carnal and Pu rgatory Creeks. 

Water in the Edwards Aquifer is di sc haJ'ged primari ly through we lls, seeps and springs, wi th a 
relati ve ly smaJl amount of discharge 1O the saline water zo ne. Major springs in the aquifer include 
the San Marcos and Comal Springs: smaller order springs are the San Pedro. Hueco. Leona and San 
Antonio Sprin gs. 

3.4.2 Water Supply in the Edwards Aquife r 

The Texas State Bureau of E~:onomic Geology has estimated that the Edwards Aqu ifer contai ns 173 
million ncre--feet of fresh wUler. 1 However. the total amoun t of water that can be recovered from the 
aquifer is not known a t this time. Although the aq uifer stores, and is capable of, yie lding large 
amounts of water. only a relarively small quantity on an annual basis can be wi th drawn wi thout 
reducing springflow. Th is amount of wate r can be es timated by cond ucting a water balance of 
aq ui fe r recharge and discharge. 

Summary of Aquifer Recharge and Discharge - Period of Record (1934·1996) 

Record High Record Low Average 
{ac-fl. vea~1 {ac.fl. vear l (ac-fl. D<riod ~f a>p.) 

RECHARGE 2,486,000 ( 1992) 43,000 ( 1956) 668,700 ( 1934-96) 
(source: stream losses) 

DISCHARGE 

Springflow 802,800 (1992) 69.800 (1956) 363,500 ( 1934-96) 

Pumpage 542,400 ( 1989) 101.900 ( 1934) 410.300 ( 1987 -96) 

Source: Edwards Aquifer Hydrogeologic Report fo r 1996; Report 97-0 1. 

I Source: Bureau of Economic Gco logy, University o f Texlb at Austin, Edwards Aquifer Storage Assessment. 
Kinney COUflf}' to Hays Count}', Texas, 1995. 
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As th is water balance information reveals, the amount of Edwards Aquifer water available for use is 
subject to wide variation. While periods of greater than average rainfall yield large volumes of water 
for springflow and pumping, drought years yield relati vel y little water. It is these two extremes, 
along with the necessity to maintain spring flow and conside r downstream interests, that make 
effective management of the Edwards Aquifer crucial. 
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3.4.3 Available Edwards Aquifer Water Supply According to the EAA Act 

According to the EAA Act as amended . the Edwards Aquifer Authority may allow perm.ilted 
withdrawal of up (0 450,()(X) acre·feet per calendar yt!ar until 2008. Beginning January I. 2008. 
allowable pennilted pumpage is to be reduced to a maximum of 400,000 acre-feet per year. 
However. the EAA Act provides thatlhe withdrawal limit may be revi sed : 

"If. through studies and implementation of .\iUrer management strategies. including 
conservation, sprillgfiow uugmtmroliotl, diversions downstream of the springs. reuse, 
slipplememal recharge. conjunctive management of surface ami Sl jbSl4r!ace water. and 
drought managemellt plans, the AtdJlOriry determines thai addiriOllal supplies au 
a vailable from the aquifer. rhe authority. if! consultation Willi appropriate state alld 
federal agencies. may review and may increase the maximum amo/Uz( of withdrawals 
provided by this sectioll and set a differem maximum amollnl of withdrawals . .. 

The Edwards Aquift!r Authority has the mandate and responsibililY 10 reduce withdrawals from Ihe 
aquifer when the monitoring we ll s drop below leve ls prescribed in the Edwards Aquifer Authority 's 
Critica l Period Manag~ment Plan (CPMP). The CPMP eSlublishes rules for the stages of water 
reductions. each of which is tri ggered by specified water leve ls in the index wells. Under the Critical 
Period Management Plan. aquifer withdrawals are allowed on an non-interruptible basis when the 
aquifer level is above 650 feet mean sea level (msl) at the J-1 7 index we ll in Bexar County and above 
845 feet msl at the J-27 well in Uvalde County. Below these levels, the Critical Period Manage ment 
Plan requ ires increas ingly seve re reducti ons in a llowable wilhdrawals, based on the pennined user'S 
base water use. and allowable water trdnsfers for each successive stage of the plan . 

3.4.4 Other Gcoundwater Resoucces 

In addition to the Edwards Aquifer, groundwater resources for counties in the Edwards Aquifer 
Authority 's planning region include the Carrizo-Wilcox. Trinity. Edwards-Trinity , Queen City and 
Sparta aquifers. Because statistics for groundwater resources are based on re poned pumpage by 
county. it is difficu lt to detennine the amount of groundwater use from other sources in the Edwards 
Aquifer Authority boundari es. However, available data for 1990 from Bexar, Medina and Uvalde 
countic_s shows an estimated use of 4 1,560 acre-fecl z from non-Edwards Aquifer groundwater 
sources. 

3.5 Surface Water Resources 

In addi tion to groundwater from the Edwards Aquifer and other regional aquifers, surface wa ter 
supplies are projected to be incorporated in the water manage ment strategy within thl! Edwards 
Aquife r Authority area. However, while the Edwards Aquifer and other groundwater sources we re 
described according to county and Edwards Aquifer Authority area designations, surface water 
re sources will be considered in tenns of ri ve r basins. This des ignation is necessary because the 
Edwards Aquifer Authority coincides with on ly a small ponion of three river bas ins and because 
surface water is regulated by the state according to prior ap propriation. The doctrine of prior 
appropriation states any person or entity granted a pennit to use surface water has rights to water [hat 
are senior to [hose of subsequently issued pennits and are junior to rights with previous ly issued 
pennits, 

, Tran s-T<:xas Water Program report entitkd. POpl4latiml. Water De-mor/d, and Ware r Sllpp/y Projectiolll'. West 
Central Swdy Area. Phase II, lalluory 1998. 
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3.5.1 Hydrologic C haracteristics of the Nueces, San Antonio and Guadalupe River Basins 

T he area of jurisdic tion o f the Edwards Aquifer Authori ty coincides wi th three m ajor river b as ins. 
These bas ins from southwest to northeast are the N ueces. San Antonio and Guadalupe Rive r B as ins 
( re fer to Exhibit 3 .2) . 

Nueces Ri ve r Bas in 
The Nueces River Basin drains 16,950 square miles and includes a total popula tio n (1990 s tati s tics) 
o f 165,500. The bas in begins in Edwards County, o utfa ll s into Nueces Bay, and crosses the E d w ards 
Aquife r A uthori ty area in Uvalde a nd part o f M edina co unties. Major w aterways in th is region 
include the West Nueces. Nueces. Sabinal. Frio, L eona and A tascosa Ri vers . while Choke C anyon 
Reservo ir a nd Lake Corpus C hris ti are the majo r reservoirs. [n addition to direc tl y supply ing wate r 
thro ugh ri ver ri ghts . the rivers in the Nueces Basin are respo nsible for muc h of the Edwards 
Aquifer's recharge. 

San Antonio R iver Basin 
The San Anto nio R iver Bas in, whic h includes m e tro po litan San Antonio. drains 4, 180 square miles 
and has a to ta l po pulatjon ( 1990 s ta ti s tic s) of 1.27 1 millio n. The nonhwestem extent o f Bande ra 
County marks the most upstream point in the b asin 's drainage area. w hic h ul timately discharges into 
the G u adalupe Rive r. The po n ion of Edwards Aquifer Autho rit y area wi thin the San Antonio Rive r 
Basin includes the eas tern portion of M edina. a ll of Bexar a nd the weste rn pans of Carnal and 
Guadalupe counties. The basin' s majo r waterways include C ibo lo Creek and the M edina and San 
Antonio rivers. of which the Medina (and Medi na Lake) contributes to Edwards Aquifer recharge. 
T he area's o nl y major exjsting reservo ir is M edina La ke. w hic h is a pproximate ly 30 m iles no rthwes t 
o f do wnto wn San Antonio. O the r wate r bodies in the basin. w hich are used for e lectric po w e r plant 
cooling w ater, include Braunig and Calaveras lakes. 

G uadalupe Rive r Bas in 
The Guadalupe River Bas in drains 6,700 square mi les and has a to ta l p o pula tio n ( 1990 statis tics) of 
302.400. The bas in's m ost upstream extent is a t the Kerr/ Re al County b oundary and bas in o utfall is 
in to San Antonio Bay . The Guadalupe River Bas in crosses the Edwards Aquifer Auth ori ty area o f 
jurisdic tio n in po rtio ns o f Comal, H ays. Guadalupe and Caldwell counties . The Guadalupe. Cornal . 
San M a rcos, a nd Blanco ri vers are the bas in' s main wate rways, w ith the Bla nco and possibly the 
Guadalupe rivers contributing ( 0 Edwards Aquifer recharge. In additio n ( 0 rive r wate r ri ghts. Canyon 
Lake and Cole ta C reek Re servoir are major sources of water supply fo r the bas in. 

3.5 .2 Available Surface Water Supplies L 

in dete nnin ing the existing avai lable surface water supplies, four types o f wate r sou rces w e re 
cons ide red . These types of water sources include: 

• reservoirs with a finn y ie ld 
• s to rage reservoirs for s team-elec tric power cooling 
• s to rage re servoirs fo r wate r supply manageme nt and recreation 
• run-of-river wate r rights. 

I Except as nOled. all water suppl y information with in this report was taken fro m infonnatio n de ve loped for the 
T rans-T ex.as W ater Program report titled. Populario l1, Water Demal1d. and Wate r Stlppl), Project ion s. WeSI 
Celllral Study Area. Phase II . January 1998. (Figures are based origina lly o n TWDB projec tions.) 
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Summary of AvaiJable Surface Water Supplies by River Basin· 

Nueces Basin 

Reservoir 
Choke Canyon/Lake Corpus Christi 

Run of River Rights 

TOTAL 

San Antonio Basin 

Reservoi r 
Medina Lake 
Brnunig Lake 
Calaveras Lake 

Run o f Rive r Righ(s 

TOTAL 

Guadalupe Basin 

Reservoir 
Canyon Lake 
Coleto Creek 

Run of River Rights 

TOTAL 

Firm Yield (ac-fr> 

Firm Yield (ac-ft) 

8,770' 

8,770 

Finn Yield (ae-fl) 

82,627) 

82,627 

Permined (ac-ftl 

178,000 

53,397 

231,397 

Pennitted (ac-f() 

66,750 
12.000' 
37,000' 

46.808 

162.558 

Pe nnitted (ac-ftl 

50.000 
12,500 

272,327 

348,827 

26 

.. SOUTce : Texas W ater Development Board, Wmer for Texas. 1997 a nd Trans Texas R e po n . Population_ 
Water D e mand. alld Waler S upply Projections, W est Cenlral S tud y Area, 1998. 

1 Finn yield based o n unifo rm monthly diversion direc tly from M edina Lake . 
l Yield based on reuse of wastewater return flows from the City of San A nto nio. In additi o n , the City o r San 

Antonio recyc ling program will reuse an additional 3 5 .000 acre- feel pe r year by 2020. 
l Figure based on application for permit amendment filed with the TNRCC by the G B RA o n 8129197 . The 

c urrent permitted yield fo r Canyon Lake is 50,000 acre -feel per year. 

3.6 Current Water Use 

To maimain consistency througho ut the plan. c urre nt wate r use estimates for the Edwards Aquifer 
region are based on infonnalion presem e d in the Trans-Texas Water Prog ram West-Central Study 
Area report title d Population, Water Demand. and Water Supply Projections. W est Centra l SllIdy 
Area, Phase II. This informatio n was derived from projections prepared by the TWDB for the 1997-

Groundwater Ivlanagement Plan 
Aug us t 1998 

• ct,cs;:,: 
~P~.~ 



27 

State Waler Plan . For estimates of current wate r use, 1990 is used as the base year. to addition to the 
TWDS water u se info nnation . data from the Edwards Aquifer Authority' s publication. Edwards 
Aquifer H ydrogeologic Report for /996 were used La show 1996 reported water use and the t o-year 
ave rage wate r u se. 

3.6.l Categories or Water Use 

Water use in the Edwards Aquifer Area can be categor ized into s ix m ajo r types a nd wi th a special 
category for e n vironmental use associated with springflow. The following is a description o f these 
categories as defined in the Trans-Texas Wate r Program reports: 

• l\ttunicipaJ Water Use - includes freshwater for drinking. fo od preparatio n. di shwash ing. 
bmhing. toilet flUShing, laundry, law n watering. private and public swimming pools, hot rubs, 
res taurants, car washes. commercial laundries. office. service ho te l, mOle l, and retail building 
bathrooms and air conditio n ing. fire protection. fountain s. public parks. s pons cente rs . 
aquariums, zoos, a nd s treet washing. Municipal w ater must meet safe drinking s tandards as 
specified by federal and s tate laws and regulations. 

• lndustriaJ Water Use - includes freshwater u sed by industries fo r processing raw materials . 
including cooling of manufacturing processes. ons ile e lectric power gene ra ti o n for use in 
manufac turing plants , c leaning a nd waste re m oval. grounds maintenance. sanita ti o n . 
pollution control. internal transponation, and in some cases, s uc h as food and beverage 
manufacturing. is include d as pan o f the fini shed product. 

• Steam· Electric Power Water Use - S team-elec tri c power gene rat ion plants use fres h water fo r 
condenser cooling . boi le r feed make up. sanitation. g rounds mainte nance and po llutio n 
contro l. 

• Irrigation Water Use - The app licatio n of fresh wate r to land ( 0 g row crops. 

• Mining Water Use - Fresh water used in the recovery of pe tro le um. sand. gravel. clay and 
Sto ne. 

• Livestock Water Use - Includes drinking water and wate r u sed for the wash ing and sanitat io n 
of livesLOck housing a nd produc tio n facilities as needed for farm and ranch animals and 
poultry . 

• Environmental Use - While not explic itl y defined by the TWOB . the Edwards Aquifer has a 
unique. additional u se o f supplying s pringflow for envi ronmem a l and recreat io nal use . T hi s 
usage consists of a ll s pringtlow in San Marcos, Carnal , Hueco, San Antonio. San Pedro a nd 
Leo na s prings. 

3 .6.2 Current Water Use within the Edwards Aquifer Authority Jurisdiction 

Ware r use dala fo r 1990 s how tha t a to ta l o f 647.800 acre-feet o f water was used wi thin (he Edwards 
Aquifer Authority' S boundaries. Approximately 5 19,800 acre- feet o r 80 percent of thi s demand was 
supp lied by water fro m the Edwards Aquifer. The remaining 20 percent of 19 90 wate r demand was 
me t by other groundwate r and surface water resources. 
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The follow ing figures summarize area water use for 1990 by both county and type of use. [n 
interpreting this data it is important to note that 1990 was a dryer than average year. During dry 
years, irrigation water demands typically increase significantly relative 10 demands during a year 
with "normal" rainfall. In particular, Medina and Uvalde counties, which rely heavily on irrigation 
to support their agricultural-based economies, show water use for 1990 in excess of that typical for a 
"normal" precipitation year. 

EAA Area - Wate r Use Description 
Total 1990 Use - 647 ,769 Acre-feet 

Steam Elec . 
• % 

; 
< 1% 

MUnicIpa l I 
,,% 

Sourc e Tra ns r uas Re port. Pop,, " :oo n , Wale ' Oemond, Ind Wa ter SuPPly PrOI.Cloon s. WUl CeM"" Study Area , 
1998 

1990 EAA Total Water Use - County Description 
• Denotes portion of county within Edwards Aquifer Authority Juri$diction 

Bexar 
,,% 

Medin<l 
25% Unlde 

23% 

1% 

1% 

Atascosa · 
0% 

Caldwell" 
1% 

Source Trans Texas Repoll. Populatoon. Water Demand, aM Water Supply PrOjectoons, West Cen!ral Study 
Area , 1998 
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SUMMARY OF 1990 CURRENT WATER USE 

Atascosa County - In 1990 the ponion of Atascosa County within Edw(lrds Aquifer Authority 
jurisdic tion used 1. 800 acre-feet of wafer; about 0 .3 percent of the wtal Edwards Aquifer 
Authority area usage. Total Atascosa County wOler usage was estimated to be more than 
6 1.000 acre-feet. Water usage in Atascosa County is predominately for irrigation (81%) alld 
municipal ( 19%) uses. 

Bexar County - In 1990, Bexar County used 303,600 a cre-feet a/water; 47 percent of I O lal usage in 
the Edwards Aquifer Authority area. Because the county includes much of metropolitan San 
Amania, water usage is predominately municipal (74% ), followed by irrigatioll ( 12%), s team 
electric power generalion (8%) and industrial uses (5%). 

CaldweU County - In 1990 the portion of Caldwell County within the Awhority jurisdiction used 
4,300 acre-feet of water, about 0.7 percent of the total Edwards Aquife r Authority area usage. 
To tal Caldwell COlmty water usage was estimated to be 7,200 acre-feel. Water usage in 
Caldwell County is predominately for municipal (91 %) and livestock (9%) uses. 

Carnal County - Approximately 11.200 a cre-feet of Comal County ' s current tOlal ~ .... ater usage of 
15,400 acre-feet is derived from the Edwards Aquifer Authority area. This amount, which 
represents aboUi 2 percent of the Edwards Aquifer Awhoriry area 's to ta l usage, is composed 
of: municipal (62%). industrial (29%), mining (8%) and Livestock ( 1%) uses. 

Guad41upe County - III 1990 the ponion of Guadalupe County within Edwards Aquifer Awho riry 
j urisdiction used 6.500 a cre-feet of water, about 1 perce fl/ of lhe IOtal Edwards Aquifer 
Authority area usage. Total Guadalupe County water usage was eSlimated to be nearly 
15.000 a c re-feet. Water usage in Guadalupe County is predomillalely f o r municipal (79%), 
industrial (13%) and livestock (8%) uses. 

Hays County - Hays County has a current total water usage of 13,000 acre-ft ill 1990; however. 
only 7,900 acre-feet were used within lhe Edwards Aquifer Authority area. Water use I S 

predo minantly composed of municipal water use (94%), industrial (4%) alld lives tock (2%). 

Medina County - Medina COWtty ~s water usage in 1990 was 164.600 acre-feet; 25 p e rcelll of to tal 
usage in the Edwards Aquifer Authority area. Of this amOlUlI, 83,300 a cre-fee t was supplied 
by the Edwards Aquifer Authority while Medina Lake served as the primary source for the 
remo.inder of water usage. Wa ter use was composed predominately of irrigation use (96%), 
with municipal water use (3%) representing the o lher j'ignijica fll use. 

Uvalde County - Uvalde County consumed 147,900 acre-feet o/water (/44.100 ac re-feet from the 
Edwards Aquifer), 23 percent Of to tal usage in 1990. and has a usage parrent almosc idem ical 
to that of Medina County - irrigation (95%),a /ld municipal (4%). 

3 .6 .3 Current Water Use Supplied from the Edwards Aquifer 

Of the 647,800 acre-feet of Waler u sed in the Edwards Aquifer Authority area in 1990 . approximately 
519.800 ac re-feet was s upplied from the Edwards Aquifer. The following table provides a s ummary 
of each counly' s use in 1990 as well as for 1996, which is the most current year for w hich records are 
avai lab le. 
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Table 3.6. 1 Summary of Curre nt Edwards Aquifer Usage (based on 1990 use) 

1990' 1996' 
County Edwards Aquifer Usage Edwards Aquifer Usage 

(acre·feet) (acre-feet) 
Atascosa* 1,800 --
Bexar 268,100 286,600 
Caldwell* 400 --
Comal* 11,200 20.400 
Guadalupe' 3,000 -, 
Hays' 7,900 12,400 
Medina 83.300 66.300 
Uvalde 144,100 107,600 
TOTAL 519,800 493,300 

Source: Trans Texas Report, 1998. , 
Source: Edwards Aquifer Hydrogeo logic Report for 1996. 

* Denotes portion of usage within Edwards Aquifer Authority juri sdict ion. 
** Information presented by county in which pumpin a occurred instead of county of use. 

In both 1990 and 1996 much of the state, including the Edwards Aqui fer region, experienced lower 
than normal annual rainfall totals . Because of the Ouctuation in ann ual and seasonal prec ipitation 
and its subsequent effect on irrigation water use. it is appropriate to look at average water use over a 
period of years as a somewhat more accurate representation of water use. The following shows the 
IO-year average for Edwards Aquifer water use by type of use. 

1987-1996 &lv.ards I4ifer A\W3g911sage by 1)1» d Use 

IndJslriaJCann 
4% 

[kuestid Stock 
4% 

D'A. 

IrTiQfWl 
14% 

So.rce: frJ.v!msAq..if9'Atfaity~C~fal996, ~97.Q1 

I 
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As the above figure shows, o n average. the amount o f Edwards Aquifer water used for irriga tion 
purposes is about 14 percent of total usage. Howeve r. during a dry year, s uc h a s occurred in 1990 
and 1996. irrigation water u sage represents a muc h la rge r fmeti o n o f to tal u sage. 

3 .6.4 Current \-Vater Use from other Groundwater and Surface Water Resources 

Approx imately 128.000 acre-feet water used in 1990 was supplie d fro m waler so urces o the r than the 
Edwards Aquifer. These sources include other aquifers (describe d in Section 3.4.4) a nd surfac e 
water s upplies (described in Section 3.5). While detailed breakdowns of water use from e ac h source 
are not avai lable , the county infonnation does indic ate that m ore than 60 pe rcent o f the non-Edwards 
Aquifer water lise (8 1.300) acre-fee t occurred within Medina County . The principal source o f thi s 
water is Medina Lake. 

3.7 Projected Water Demand 

All informatio n presented in thi s sec tion is based o n info nnatio n from the Trans-T exas W a te r 
Prog ram West-Central Study Area repo rt title d Population , Water Demand , alld Water Supply 
Projections, West Cel11ral SllIdy Area, Wes t CellTra l Study Area. Phase II . The se projec tio ns are 
based on water de mand projec tio ns prepare d by the TWDB for the 1997 "conse nsu s-ba se d " s ta le 
water plan. 

3.7.1. Projection Methodology 

Projected wate r use is provided for each o f the maj or categories o f use. The TWOS wate r demand 
scenarios presented in thi s plan are as fo llows: 

• Munic ipa l - Most l ikely population 
- Most like ly municipal wate r demand for be low norm a l precipitation a nd 

advanced conservat io n 

• - Base oi l prices. with conservatio n fo r manufac turing 

• 
Industri al 
Irrigation - Series 3 irrigation (aggress ive adoption of irriga ti o n techno logy and a re duc tion 

• 
• 
• 

S team 
Mining 
Li ves tock 

in fede ral fa rm programs by o ne-half) 
- E lectric power hig h series 
- TWDB only sel"ies 
- TWOB only series. 

Projec tio ns are presented ovel" a 60-year horizo n (fwm 1990). for the census decade s 2000, 20 10, 
2020. 2030. 2040 and 2050. 

3.7.2 Edwards Aquifer Authority Area ,"Vater D emand Projections 

Wate r u se in the EdwaIds Aquife l" Authority aIea is projected to incl"ease from 647,700 acre-feel 
( 1990) to 1.009,500 aCl"e-feel by the year 20501

. This inc rease is largely correlated to the anticipated 

I Source: Trans Texas Wale l" Pl"ogl"am. Population. Water Demand. and Water Supply Projections, Wes t 
Central SllldyArea. Phase II . January 1998. (Figures are based ol"i gi nall y o n TWOB projec tio ns n.nd are under 
contentio n.) 
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popululion growth of the region as detai led in Section 3.3. The following table desc ri bes projected 
demands for each county over the 60-year period. 

Table 3.7.1 - Projected Watc::r Demand within the Edwards Aquifer Authority Area (excl uding 
springflow) 

Total in Projections (acre-ft) 
1990 2000 20 10 2020 2030 2040 2050 

Atascosa* 1,800 2,000 1,900 1,900 1,900 1,900 2,000 

Bexar 303,600 404.300 436,400 483,900 548,600 609,400 656,000 

Caldwell · 4,300 4,900 5,100 5,300 5,600 5,500 5,400 

Comal* 11,200 20,200 22.700 26, 100 3 1, 100 32,900 35,800 

Guadalupe· 6,500 10,800 12.900 14,900 18,400 21 ,200 24.700 

Hays* 7,900 10,700 12,000 13,400 15,900 18,900 22, 100 

Medina 164,600 176,100 164,600 158,100 152,100 146,300 140,800 

Uvalde 147,900 144,300 139,300 134,500 130,400 126,300 122,600 

TOTAL 647,800 773,400 795,000 838,200 904,000 962,400 1,009,500 

* Denotes ponicn of county dl~ mand with in Edwards Aquifer Authority jurisdict ion 

Within the projected figures above. seve ral trends e)(ist in the component water use categories 
compri sing the total demand. The rollowing summary describes these trends. 

Summary of Trends in Proj ected Demand According to Type of Use 

• l't1unicipal · Due to the a rea's relatively high projected population growth rate, il is expected 
thar municipal waler demand will increase from the 1990 usage of 259,600 to 626,500 {!ere­
f eet in 2050. While Bexar County will accouflt Jar the majority of this increased demand, 
Comal, Hays and Guadalupe Counties will experiellce the greatest percentage increases. 

• Industrial - Industrial wGlterdemand is projected to increase at a steady rateJrom its 1990 use 
of 19,300 acre-feet to 39.400 acre-feet in 2050. 

• Steam-Electric Power - Steam-electric power generation ,,'ater demand is correlated with 
populatioll growth and is expected to increase a curretll usage of 24,300 acre-feet to 56,000 
acre-feet in 2050. 

• Irrigation - Irrigation water use in the Edwards Aquifer Aurhoriry area is expected to decline 
from 336,500 acre-feet in 1990 to 272,400 acre-feet ill 2050. This declille is dlle to improved 
irrigation efficiency aud anticipatedJutllre reducedfarm acreage. Transfers are expected to 
create ajurrherdecJine. 
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• MillilJg - An economic ri~bOlmd is expected to create a sharp increase in ,,'mer demand f rom 
3,000 acre-f eer;n 199010 JO, 900 acre-/eel in 2000. Beyond 2000 the demand is 
projected to remain nearly conSlant, with a projected Ilse ;1I 20500/9. 100 acre-feet. 

• Li'l'estuck - ESlimaled warer lise for liveSlOck purposes withill the area in 1990 was 5.200 acre-
feet. This demand is p rojected to increase to i ls ma.:rimwll level of 6,200 acre-fee r {lilli/wily 
if! 2000 and is projecled 10 remain COllstallt until 2050. 

3.7.3 Projected Water Usc in the Nueces, San Antonio and Guadalupe Rin:r Basins 

The projected water use in Nueces, San Antonio and Guadalupe River basins follow a trend simi lar 
to that in the portion of the Edwards Aquifer Authorit y area th ai they intersect. The Nueces Basin . 
wh ich intersects the Ed wards Aquifer Authori ty area in agricultural Medina and Uvalde count ies, is 
projected to see a dec rease in water usage due to reduced and more effic ient ilTigati on. However, lhe 
San Antonio and Guadalupe basins intersect the Edwards Aquifer Authority's jurisdicti on in count ies 
that are less dependent on agriculture and are projected to experience rapid population growth. It is 
thi s projected population growth and subsequent projected increase in municipal use thai is largely 
responsible for overall projected increases in water de mand. The fo llowing tabl e provides the 
projec ted water demand for tht~ Nueces, San Antonio and Guadalupe River bas ins. 

Table 3.7.2 - Rh'er Bas in Demands 

Total in Projections (acre-ftlvear) 
Basin 1990 2000 2010 2020 2030 2040 2050 

Nueces'" 558,200 580,000 557,600 539,1 00 52 1.500 507,600 498. 100 

San Antonio 358,700 465,200 496,000 544.400 6 11 ,900 675,900 727,500 

Guadalupe 11 6,500 156, 100 168,600 185,000 203.700 2 17.600 234,400 

TOTAL 1,033,400 1,201,300 1,222,200 1,268,500 1,337,100 1,401,100 1,460,000 

... These demands correspond only to the Nueces Basin area within the 32 county study area 
considered in the Trans-T€:xas report - West Central Study Area. The remaining area, the 
southwestern portion of the Nueces Basin, is considered in anOlher Trans-Texas Repon . 
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4.0 Goals, Management Objectives and Performance Standards 

The Edwards Aquifer AUlhori'IY ' s basic management goals are derived from its enabling statute, the 
EAA Act, as amended. 

Edwards Aquirer Authority Management Goals: 

• Deve lop. implemem, and enforce comprehensive programs for managi ng withdrawals of water 
from the Edwards Aquifer in order to sustain domeslic, municipal , agricu ltural and industrial 
water supplies. These programs will promote efficiency. control and prevent waste, and help 
protect natural resources. 

• Facilitate the marketing and transfer of Edwards Aquifer water ri ghts between buyers and sellers 
in order to pro mote efficiency and to conl roi and prevent waste. 

• Support and conduct research and, as appropriate, implement strategies to enhance the yield of 
the Edwards Aquifer and promote conjuncti ve manage ment of ground water and surface water 
supplies. 

• Implement technical and financial ass istance programs to encourage the use of cost-effect ive 
measures to improve water use efficiency, minimize waste. and increase beneficial reuse and 
rec ycling of water by municipal, industrial . commerc ial . institutional and agricultural water users 
so that water supplies are conserved or made avai lable for alternat ive or future uses. 

• Implemem programs in cooperation with other loca l, state. and federal age ncies to monitor and 
protect the quali ty of the Edwards Aquifer. 

• Implement and enforce wate r management pract ices, procedures, and methods to ensure. by the 
end of 20 12. the continuous minimum springflow of Carnal Springs and San Marcos Sprin gs in 
order to protect spec ies, habitats. instream uses, and bays and estuaries that are dependent on 
discharge from the Edwards Aquifer. 

• Continue to develop. operate, and maintain the data collection and retrieval network for the 
Edwards Aquifer region in order to improve basic data required to better understand the geology 
and hydrology of the Edwards Aquifer and to bener unders tand the meteorological conditions 
that affect the Edwards Aquifer. 

• Prov ide informati on to the pub lic and interested parties on the mission, goals, and initiatives of 
the Authority and expand. educati on programs on the geology, hydrology, use, conservati on and 
management of the Edwards Aquifer. 

• Ensure the efficient and: cost-effective management and operation of the Edwards Aquifer 
Authority. as well as its overall fi scal integrity. 

I 
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T exa s W a te r Code Section 3 6 . 1071 a nd assoc iated TWD S adminis tra ti ve rules require t hat the 
Ed wards Aquife r Autho rity' s Gro undwate r M anagem e nt Pla n address the fo llowing m anageme nt 
goals. as applicable: 

Water P lan Goals 

• Providing the m ost e fficient u se of g ro undw ate r; 
• Contro lling and p reventing waste o f groundwa te r ; 
• Addressing conj unctive g round and surface wate r manageme nt issues; and 
• Address ing natural resource issues tha t a ffec t the use and availa b ilit y of g roundwate r. and tha t 

are affec ted by the u se of groundwate r. 

Goals Not Applicable 

• Contro lling and preventing subs ide nce 

Each of the n ine goals a nd func tio na l progra m areas of the Edwards Aquifer Authori ty address one o r 
mo re o f the B rown-Lewis W a ter Plan g l"Oundwater m anagement goals, ex cept that the Edwards 
Aquife r regio n is not subject to land subside n c e as a consequence of g roundwater withdrawals. In 
m any insta nces, the E dwards Aquife r Autho rity's p o licies and p rograms in o ne program a rea address 
mo re tha n o ne Brown-L ewis Water Pla n g ro undwate r m a nageme nt goal. For exam p le. the Edward s 
A quife r Auth o rity's po licies regarding regulati o n of wi thdrawals fro m the Edwards Aquife r 
s imulta neous ly serve to pro m o te water use e ffi c ie ncy. disco urage waste a nd m a inta in fl ows a t Comal 
and S a n Marcos S prings, the re by pro tecting sen sitive na tural resources. Sim i la rl y, the Edwards 
Aquife r A uthori ty's wate r conservati o n programs. w hile inte nde d p ri m arily to improve wate r use 
efficiency and minimi ze waste in o rder to ex te nd ava ilable wate r supplie s, w ill al so cont ribu te to the 
mainte na nce o f s pring tlows and pro tectio n of n atu ra l resources. 

The Edwards A q ui fe r A uthority ' s G ro und water M a nageme nt P la n has been d es ig ned a ro und the n ine 
progra m a reas. B e low a re the Edw ards Aquife r Autho rit y ' s m an agem e nt goals fo r each of these 
program areas, a lo ng wi th the managem e nt objec ti ves a nd performa nce s tandards that w ill be used by 
the Edwards Aquife r Autho rity to achieve it s goals. One o r m ore m a nagem e nt o bjecti ves a nd 
s ta ndards have been de fine d fo r each of the Ed wards Aqu ife r A utho rity'S p rogram s or func tio ns. To 
sa tis fy the requ ire me nts of the Brown-Lewis W a te r Pl an , a m atri x is p rovide d fo r each o f the ni ne 
program a reas, w h ich c ross- re fere nces the E dward s A quife r A utho r ity'S m a nageme nt o bjecti ves w ith 
the Brown-Lewis W a te r Plan managem e nt goals. 

The G e ne ral M a nager w ill pre pare a nd present an a nnua l re po rt to the Board o f Direc to rs o n 
A utho rity perfo nnanc e in regards to ac hieving m a nageme nt goa ls a nd o bjec ti ves. The presenta ti o n o f 
the report w ill occur during the las t m o nthly Board m eeting each fi scal ye ar, beginning J a nuary I , 
2000. The re po rt will include the number o f ins ta nces in whic h each o f the ac ti vi ties specified in the 
Autho rit y's managem e nt o bjective s was engaged in during the fi scal year. Each ac ti v ity w ill be 
re fe re nc ed to the est imated expenditure o f s taff time and budge t in accom plish ment of the ac t iv ity. 
The no ta ti o n s of ac tiv ity f re quency, s taff time and budge t w ill be referenced to the a ppropria te 
pe rfonnance sta nda rd fo r each m anagement o bjective de sc ribing the acti v it y . so tha t (he e ffecti veness 
a nd efficiency of the Autho rity 'S o pe ratio n s may evalua(e d . The Board w ill m a inta in the re po rt o n 

G roundwate r M a ,wgem ent Plan 
Aug us t 1998 

• 
@ 7 
~DSfoQl.1IJU . . , ~ . . , .. 



36 

file. for public inspec tion at the Authority's offices upon adoption . This methodology wi ll apply to a ll 
management goals contained within thi s plan. 

4 .1 Regulation of Edwards Aquifer Withdrawals 

The EAA Act empowers the Edwards Aquifer Authority to manage all withdrawals and withdrawal 
points from the Edwards Aquifer through a comprehensive pe nnitting. monitoring and e nforcemen t 
program. This program is 10 include regular. additional regular, term and emergency withd rawa l 
pennils, a nd pennilS for new well construction or for maj o r m odification to exis ting well s. At 
s pec ified aquifer levels. critical period management rules require well owne rs to re duct! w ithdrawals 
to s low the rate of de cline of spring fl o w at Comal and San Marcos springs. In addition, the Edwards 
Aquifer Authority 's rules require all Edwards Aquifer well s . including those exempt from pe rrniHing 
requirements. to be registered with the Edwards Aquifer Authority. The rules a lso provide that all 
pennined withdrawals from the aquife r are to be metered, and tha t the Edwards Aquifer Authority 
wi ll pay the costs of purchasing. ins talling and m a intaining m e te ring devices for irrigatio n well s . 
However, exempt weBs are not require d to be metered. Finall y. the Edwards Aquifer Authority has 
the power to e nsure the proper closure of abando ned well s to prevent the waste of wate r o r to pro tec t 
wate r quality . 

It sho uld be no ted there are a number of adminis trative implementatio n activities associated wi th the 
vari o us types o f withdrawal permits that represent a s ubstantial commitme nt o f the agency's 
resources. These include the development of database s for m onito ring and tracking permining 
act ivities. and pre paration of regular m onthl y reports to the board o f direc to rs. 

Goall.0 Develop, implemellt, and enforce comprehe1lsive programsformanagi1lg 
withdrawals of water from the Edwards Aquifer in order to sustai1l domestic, 
municipal, agricultural and industrial water supplies. These programs will 
promote efficiency. cOlltro l and prevent waste, and help protec t nalural 
resources. 

[vlanagement Objective 1 . 1 - Initial Regular Permits 

Begin issuing initial regular permits to withdraw water from the Edwards Aquife r by 
Septe mber 1998 and complete the issuance of a ll initial re gular permits by the end of2002. 

Performance Standards: 

1.1(a) Board adoption of the initial rules to a llow permit applicants to file 
declarations o f hi s torical use by December 3D, 1996. 

1.1(b) Receive all pennit applications by December 30, 1996. 

1.1(c) Board adoption of all remaining Initial Regular Permit Rules by March 1998 . 

1.1(d ) Propose all initial regular pennits by May 1998. 

1.1(e) Begin the contested case hearing process by April. 1998. 

1.1(0 Issue the first initial uncontes ted regular permits by Septembe r 1998 . 
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.J .l(g) Comple te a ll administrati ve hearings fo r contested cases by the e nd of 200 1. 

l.J (h ) Issue all initial regular pe rmits upo n comple t ion of the contes te d case 
process by the e nd 0(2002. 

I\'[anagcmenl Objective 1.2 - Term Permit Program 

Devel o p procedures, imple m e nt and m a intai n a program to review all ap p licat io ns fo r a nd to 
issue te rm pe rmits for the withdrawal of water from the Edwards Aqui fe r by March 1998 . 

Performance Standards: 

1.2(a ) Board adoptio n of rules for te nn pe nnits by Marc h 1998. 

1.2(b ) Comple te (he initial review of eac h applicatio n for admin is trati ve 
completene ss wi th in 30 bus iness days of recei v ing a n a pplic at io n . 

Manageme nt Objective 1.3 - Emergency P e rmit Program 

Develo p procedures and a plan by March 1998 to imple m e nt a nd m a intai n a program to 
review a ll applicat ions and issue e mergency peml.its to wi thdraw wate r fro m the Edwards 
Aqu ifer-. 

P erformance S tandards: 

1.3( 3) Board adoptio n of rules fo r e mergency permits by March 1998. 

l.3( b) Comple te the initia l review of each applicat ion w ithin two (2) bu siness days 
of receivi ng an apptical io n . 

l\tlanage m enl Objecth:e 1.4 - Additional Regular Permits 

Deve lop procedures and a p lan by March 1999 to imple m e n t and ma intai n a program to 
review a ll a pplicati o ns a nd issue additio na l regular pe fTTlits. 

Performa nce Standards: 

1.4(a) Board adop tion of addi ti o na l regular pennit rules by Decembe r 200 I . 

1.4(b ) Comple te the initia l review o f e ach applic atio n fo r adminis trative 
complete ness within 30 working days o f receiv ing an app licat io n. 

Management Objective 1.5 - Well Constru ction Permits 

Develop procedures. imp le ment and maintain a pe fTTli u ing program by March 1998 for 
dri ll ing, e quipping or comple ting new Edwards Aquife r well s o r for su b s tantia l a ltera tio n of 
a n exis ting well. 

Perfo rmance Standards: 

1.5(a) Board ad option of well construc tion pe nnit ru les by March 1998 . 
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1.S(b) Complete the initial rev iew of applicati ons for admini strative completeness 
within 30 business days of receiving an application. 

Management Objecti,vc 1.6 - Critical Period Management Rules for Interim 
Authorization 

Develop Critica.! Period Management Plan, by Decembe r 1998, fo r phased reductions in the 
amount of water thaI may be used or withdrawn from the Edwards Aquifer during criti ca l 
drought pe riods under Inte rim Authori2.ati on. 

Performance Standards: 

1.6(a) Board! adoption of the Critical Period Management Rules for Interim 
Authori zation by October 1998. 

1.6(b) Prepare a monthly compliance statu s report of pumpage for all authorized 
wale r use rs by the lO'h business day o f the month afte r the re porting mont h 
when any stage of the critical period is in effec t. 

Management Objective 1.7 - C ritical Period Management Rul t!s for Initial Regular 
Permits 

Develop a program or rules. tracking mechanisms and compliance reports. by June 2003. for 
phased reductions in the amount of groundwater that may be used or wi thdrawn from the 
Edwards Aquifer during criti cal periods. 

Performance Standards: 

1.7(a) Board adopt ion of critical period management rules for regular pennits 
within six months o f issuin g fina l initi al regul ar pe rmits. 

1.7(b) Prepa.re a monthly compliance status repon of pumpage for a ll aut hori zed 
water' users by the 10lh business day of the month afte r the reponing month 
when any stage of the critical period is in effect. 

Management Objective 1.8 - Pe rmits Enforcement Program 

Develop the rules and. internal administrati ve procedures by September 1999 for a 
monitoring and enforcement program for all permi ts issued by the Edwards Aqu ifer 
Authority. 

Performanc(~ Standards: 

1.8(a) Begin a program of issuing of compli ance orders by March 1998. 

1.8(b ) Board adoption of enforcement policies fo r a ll pemlil s by September 1999. 

I 
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Management Objcctiive ].9 - 'Well Regis tration Program 

Develop proceduTl!s. implement and maintain a program by December 2000 to regi ste r <i ll 
e)(i sting and new Edwards Aquifer well s. 

Performance Standards: 

1.9(a) Board adoption of well regi stration ru les by March 1998. 

t.9(b) For each registered well complete the initial review of all we ll registrati on 
information for administrative completeness wi th in 30 business days of 
receiving an applicati on. 

J .9{c) Begin well registrat ion by August 1998. 

L.9(d) Require registration of all Edwards Aquife r well s by December '200U. 

Management Objectin 1.10 -Irrigation Well M(.,tcring Program 

39 

Implement a progra m by December 1998 to provide for the purc hase, install ation and 
maintenance of water tl ow and totali zing melers on irrigation well s withdrawing water from 
the Edwards Aqui fer. 

Perrormanc€~ Standards: 

1.10(a) Contract with se lected me,ter suppliers and install ers by June 1997. 

"lO(b ) Board adoption of meterin g ru les for a ll irrigat ion we ll s by September 1998. 

I.IO(c) A ll irrigati o n well s in service and pursuant to an ini tial regula r pe rmit will be 
equi pped with a meie r by December 1998. 

LtO(d) Establish an irrigation meter maintenance program by December 1998. 

Management Objedive 1.11 -l\'1unicipal and Industrial Well Metering Program 

Implement a program by Scplcmbcr 2000 to provide fo r standards and ma in tenance of wate r 
fl ow meters for municipal and industrial well s withdraw ing water from ttlt: Edwards Aqu ife r. 

Performance Standards: 

I . I1 (a) Board adoption of meteri ng rules for a ll munic ipa l and ind us trial wdls by 
September J 998. 

l.ll{b ) Ensure installation of all meters or other approved water measurement 
method by December 1998. 

I.II Ce) Complete fie ld verifi cation of all we lls by September 2000. 
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IVlanagcment Objcctiyc 1.12 - Recharge Rules 

Deve lop and implement a program by March 1999 for issuing cred it's to increase recharge to 
the Edwards Aquifer. 

Performance Standards: 

1.12(a) Init iatc deve lopment of a recharge permit program by October 1999. 

1.12(b) Board adoption of all recharge rules by June 1999. 

1.12(c) Complete the initia l review of each app li cati on for recharge credits for 
ad ministrative completeness with in 30 business days of receiv ing an 
appl icati on . 

Coal 1 - Correlation of Edwards Aquifer Authority Management Objectives to 'Vater Code, 
Section 36.1071 Managemen.t Goals 

36. 107 1 Goals Efficient use of 
(j roundwater 

EAA Goals 
1.1 Initial regular • 
permils 

1.2 Term permits • 
1.3 Emergency permits • 
1.4 Additional regular • 
pt!rmi ts 

1.5 Well construction • 
1.6 C rit ical period rules • 
{i nterim} 

1.7 Critical period rules • 
( regular) 

1.8 Permits enforcement • 
1.9 Well registration • 
1.10 Irrigation Well • 
Metering 

1.11 Municipal a nd • 
Industrial Welll\.'1etering 

1.12 Recharge Rules • 
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4.2 Water 1\1arketing and Transfers 

The Edwards Aquife r Authority w ill provide regula to ry overs ig ht of pro po sed tran s fe rs be tween 
willing buye rs and seller s. It is e n vis ioned that a func tio ning m a rke t fo r Edw ards Aquife r 
withdrawal rig hts will bene fit the entire region by enabling u sers to obtain add itional ri g hts to sa ti s fy 
inc reas ing w a te r de mands. The Board o f the Edwards Aquife r Autho rit y is required to issue in it ial 
re gular pennits and additio nal regular pe rmits. O nce issue d , these pe nnits may be transfe rre d 
between parties for u se within the boundaries of the Edwards Aquife r Autho rity. Thi s is o ne m e thod 
that can be utili zed to inc rease the pe rmitted use o f the aqu ife r b y indiv idual new and ex ist ing u se rs , 
in addition to suc h me thods as increas ing aquife r withdrawal limits at the Board ' s di sc re tio n and 
recognizing additional withdrawal ri ghts for those who c ause artific ia l recharge to the aquife r. It 
s ho uld be no ted that the Edwards Aquifer Authority is curremly administe ring wate r ri ghts trans fe rs 
unde r inte rim authorization while the pe rmanent p rogram a nd pennits a re be ing es ta blished . 

Goal 2 .0 Facilitate the marketing and transfer of Edwards Aquife r water rights between 
buyers and selle rs in orde r to prom ote effi ciency and to contro l and preven t 
waste. 

Management Objective 2.1 - Permit Transfer Program 

De velo p and imple ment a program by O c tobe r 1998 for the review and a pp ro va l o f 
a pplic atio ns to trans fe l" pel"milS to w ithdraw wate r fro m the Ed w ards A quife r. 

Perrormance Standards: 

2.1(a) Board ado ptio n o f rule s fo r a ll pe nnil trans fers b y October 1998 . 

2.1(b) C omplete the initial rev iew o f eac h a pplica tio n fo r administrati ve 
complete ness within 30 bus iness d ays of rece iving an application . 

Management Objective 2.2 - Retirement of Withdrawal Permits 

Develo p and imple ment a progra m b y the e nd o f 1999 fo r the re tire me nt o f Ed wards Aquife r 
g ro undwate r w ithdrawal pennits to achieve the 4 5 0 ,000 ac re-foot pe r year limitatio n , unless 
o the rwise modified by the B oard o f Direc to rs. 

Performance Standards: 

2.2(a) Bo ard ado ptio n o f a g roundwate r w ithdrawal permit re ti reme m program by 
the end of 1999. 

Management Objective 2.3 - Establishment of a Regional ,"Vater Bank 

Establi s h a R egio nal Groundwate r Manageme m Bank by the end o f 1999 to all ow fo r the 
acquis itio n. de pOSit, trans fer and withdrawal o f pennilted Edwards A quife r w ithdrawal 
rig hts. 
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Performance Standards: 

2.3{a) Board. adoption of rules establi shing the Reg ional Groundwater Management 
Bank by January 1999 . 

2.3(b) Board! adoption of the groundwater withdrawal permi t acqui si ti on ru les by 
June 1999. 

2.3(c) Proce ss a ll requests for deposit to or withdra wal from the Reg ional 
Groundwater Managemem Bank within fi ve business days of rece ipt by the 
Edwards Aquifer Authority. 

2.3(d ) Begin a groundwater acqui sit ion program by 2000. 

Goal 2 -Correlation of Edw~lIfds Aquifer Authodty Management Objectins to Water Code. 
Section 36.1071 Management Goals 

~' 
Efficien t use of 
G roundwater 

EAA Goals 
2.1 Permit transfer • 
progrum 

2.2 Re tirement of • 
withdra''IIal pe r mits 
2.3 Regional water bank • 
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4.3 Edwards Aquifer Yield Enhancement 

The EAA Act declares the Edwards Aquifer to be a di stinc tive natural resou rce of the State; 
therefore. the Edwards Aquifer Authority is created to be a special management di strict. The 
Edwards Aquifer Authority regulates withdrawal of groundwater only from the Edwards Aquifer. 
However, the EAA Act directs the Edwards Aquifer Authority 10 maximize the be ne fi c ial u se of 
groundwater available from the Edwards Aquifer. The regiona l d epende nce o n the Edwards Aqu ifer 
and the d ynamic nature of this special resource requires the Edwards Aquife r Authori ty to conduc t 
researc h that will e nhance regional water res ources with the u se o f the Edwards Aquifer. Applied 
research includes, but is not limite d to : spri ng fl o\.V augmentati o n , spring fl o\.V recirc ulat io n , recharge 
e nhancem e nt. range management, weathe r modification. saline wate r study, flow path s tudie s . 
biological assessments and development of an Edwards Aquifer s imulation mode l. To ensure 
maximum efficiency, overa ll manage m e nt s trategies must include conjunc ti ve manageme nt . where by 
the greater combined yields of ground and surface wate r resources re place the separate y ie lds o f each 
source. 

Go al3.0 Support and conduct research and, as appropriaTe. implement stra teg ies to 
enhan ce the yie ld of the Edwards Aquifer and promote conjunctive managem ent 
of ground and surface water supplies. 

Management Objective 3.1 - Edwards Aquifer Optimization Strategies 

Provide funding and management s uppo rt fo r the successfu l initia ti o n. by 1999, of a se ri e s of 
s tudies to provide informatio n for the developme nt of aqu ifer m a nageme nt s trate gies . With 
input fro m the T ech nical Advisory Gro up, a number of ongo ing o r propo sed research s tud ies 
have bee n identified for the Edwards Aquife r Optimizati o n Program . The se a re g ro uped into 
three c ategories a s fo llows: 

Edwards Aquifer Studies: 
• R echarge e nhancement 
• Springflo w augmenta tion 
• Springflow recirculatio n 
• Range management 
• Recharge calcu lation evalmllion 

Edwards Aquifer Flow Path and J\<todeling Studies: 
• Saline water line s tud y (in pl"Ogress) 
• Flow path s tudy 
• Model development and aquife r s imulation 

Biological Assessment St.udies: 
• Bio logy of vertebrates and inve rte brates 
• C ontrol and management of exotic species 
• Knowledge of Texas Wild Rice 
• eagles Map Turtle 
• Thorough evaluation of minimum springflow requireme nts 

GroundhYlCer Management Plan 
Augl/st 1998 
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Performance Standards: 

3.1(a) Establ ish a technical advi sory group (TAG) by November 1997. 

3.1 (b) Retain the se rvice s of a managing consultant for Edwards Aqu ifer 
optimization program by March 1999. 

3.1(c) Complete the initi al scope, schedule and budget for proposed optimization 
stud ies by March 1999. 
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3.1(d) Comp lete the overview of an aquife r optimization strategy by March \999 . 

3.I(e) Develop a weat he r modification program to enhance rainfa ll and increase 
rechat:ge by January 1999. 

Management Objective 3.2 - Aquifer Yield Determination 

Not later than the end of 2007, de termine if the authorized amount of withdrawals from the 
Edwards Aquifer can be modifi ed pursuant to Sections 1.14 (b),(c) of the EAA Act. It 
should be noted that any deci sion to increase withdrawals is different from the recharge 
credits discussed in Sl~clion 5.1. 

Performance: Standards: 

3.2(a) Board adoption of a policy not later tha.n the end of 2007 regarding the 
authorized amount of withdrawals from the Edwards Aquifer. 

Management Object ive 3.3 - Regional Water Supply Planning 

Each year, participate in and support the South-Central Regional Water Plann ing Group 's 
effort (TWOS des ign.ated Reg ion L) with the development of a regional wate r plan tha t 
addresses the conjunctive management of a ll regional wat!!r rt:sources. 

Performanci: Standards: 

3.3(a) Secure representation of the Edwards Aquifer Authority on the South­
Cemral Regional Water Plan nin g Group by February 1998, 

3.3{b) Ea(.;h year, provide input to the development of a regional wate r plan by the 
South-Central Regional Water P lanning Group, 

3.3(c) Review and revi se the Edward s Aquifer AUlhority ' s grou ndwater 
management plan, as appropriate. to incorporate e lements o f the reg ional 
watel' plan into a Compre hensive Water Management Plan by the end o f 
2002 .. 

I 

~--~----~--------~~------------------------------------------ Gi1t4'~ GrOlUIdwater Managemem Plan 
August 1998 ~~ 
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Goal 3 - Correlation of Edwards Aquifer Authority Management Objectives to Water Code, 
Section 36.1071 Mana,gement Goals 

~~ Efficient use of 
lGroundwaler 

EAA Goals 
3.1 Optimization 0 

strategies 

3.2 Aquifer Yield 0 

Determina tion 

3.3 Regional W a ter 0 

Supply P lanning 

GrOlmdwarer Management Plat! 
Al/gIISl 1998 

Control and Conjunctive Natu ra l 
P revent \Vaste Management Resource Issues 

0 0 

0 

0 0 0 
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4.4 Water Conservation 

A key Ihl!me of the EAA Act is conservation. The Edwards Aquifer Authority is conside red a 
conservation and reclamation di strict. and is directed to take all reasonable measures to ensure 
efficient waler u se. Pennit s are considered on the basis of beneficial use without wastc. The 
Edwards Aquifer Authority is give n wide latitude to provide fin anc ial assistance to promote waler 
conservati on and prevent waste, espec ially for irrigati on use rs . Finally. the Edwards Aq ui fer 
Authority is to prepare and enforce a conse rvatio n plan for year-round improvement in waler use 
efficiency and is required to de liver the plan to the Legis lature by January I of each odd-numbered 
year. 

Goal4.0 Implement technical alld financial assistance programs to encoLlmge the lise of 
cost.effeclive measures to improve water use efficiency, minimize waste alld 
increase beneficial reuse and recycling of water by municipal, industrial. 
commercial, institutional alld agriculrural water users so that water supplies are 
conserved or made available for alternative or futllre uses. 

Management Objective 4.1- Agricultural Water Conservation 

Deve lop and implemem a program, by December 1998, to improve irrigation water use 
e fficiency through the app li cation of best management pmctkes. 

Performance· Standards: 

4.1(a) Annually award the A.a. "Odie" Gilliam Agricu ltural Water Conservation 
Award beginning in 1999. 

4.1(b) Board adoption of the loan application and approval procedures' for the 
agricultural water conservation loan program by October 1998. 

4.1(c) Secure $3 million in funding from the TWDB Agricuhural Water 
Cons~~rvarion Loan Program by August 1998. 

4.1(d) Proce:ss at least 20 loan requests by December 1999. 

Management Objective 4.2 - l\'lunicipal Water Conservation 

Develop a water cons'e rvmion program by the end of 2000 to promote and, as appropr iate. 
require conservati on by municipal and other public water suppliers. 

Performanc(: Standards: 

4.2(a) Board adoption of a municipal wmer conservation program and po licies by 
the end of 2000 

4.2(b) Require a conse rvation-oriented water rate structure in critical period 
management ordinances by January 1999. 

j 

~--~--~~----~:~------------------------------------ ~'s ~ 
Groundwater Mallagemem Plall %t b 
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Management Object i ve 4 .3 - Institutional, Commercial, and Industrial W11ter 
Conservation 
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Develop a water conservation program by the end of 2000, to encourage and . as ap propri ate, 
requ ire conse rvation by institutional, commercial and industrial water users. 

Per"formancc Standards: 

4.3(a) Board adoption of an institutional , commercia l and industria l water 
conse rvation program and policies by (he end of 2000. 

Goal 4 - Correlation of Edwa rds Aquifer Authority Management Objectives to Water Code, 
Section 36.1071 1Vlanagemenl Goals 

~al' Efficient use or 
Groundwater 

EAA Goa ls 
4. J Agricultural wate r • 
conservation 

4.2 Municipal water • 
conservation 

4.3 Institutional, 
Commercial, and • 
Industrial conservation 

GrOl/ndwater Managemem Plan 
A I/ gl/st 1998 

Control and C onjunctive Natural 
Prevent Management Resource 
\Vas lc Issu es 
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4.5 Water Quality Protection 

the EAA Act empowers the Edwards Aqu irer Authority to prevent the poll ution of the Edwards 
Aquifer. The Act also provides that the Edwards Aquifer Authori ty, with local governme nts having 
po llution control powers provided in the Texas Water Code, shaH apply pollution control regu lati ons 
throughout the count ies included within the Edwards Aquifer Authori ty's boundaries and within a 
five-mile buffer zone. The \Vater Quality Protecti on Program is to ensure long-tenn protection of 
grou nd wate r quality in the Edwards Aquifer and in receiving streams. The Edwards Aqu ifer 
Authority is partic ipating illl the U.S. Geological Survey' s (USGS) Nati onal Water Quali ty 
Assessme nt Program. which establishes a 30-well monitoring network to assess water qua lity effects 
to recent urban development cln the Edwards Aqui fe r Recharge Zone . The resuhs of th is stud y wi ll 
provide valuab le data the Edwards Aquife r Authori ty stafr wi ll use to deve lop strategies for 
monitoring andlor regulating la nd development activities over the recharge zone. 

Goa15.0 Imp/em elll programs ill cooperalion wirh other local. state Gnd/ederal agencies 
to m onitor and protect the water quality of the Edwards Aquifer. 

Management Objectiive 5.1 -~ National Water Quality Assessment Program 

Provide funding and s'taff support for the successful completi on of a study by the end of 1999 
to correl ate the quality of recentl y recharged groundwater with diffe rent types o f urban land 
use. 

Performance Standards: 

5.1(a) Provide the initial fundin g of 5297,000 to the USGS by November 1997. 

Management Objective 5.2 - Recharge Zone Protection 

Develop an inter-j urisdicti onal strategy by May 1999 for the monitoring and/or regu lating of 
land development acti vities over the Edwards Aqui fer recharge zo ne. 

Performance· Standards: 

5.2(a) Imple ment a progTam by May 1999, in cooperat ion wit h TNRCC ond other 
age ncies. to protect the rec harge zone. 

Manotgement Objective 5.3 - Well Closure Program 

Develop the rules and internal administrative procedures by January 1999 for a program to 
ensure [he proper clos.ure of abandoned Edwards Aquifer wells. 

Performance~ Standards: 

5.3(3) The Edwards Aquifer Authori ty wi ll conduct a fi e ld investigation on each 
repon ed abandoned we ll within 30 days of rece iving a report . 

Grotmdl ... ·oter Management Pian 
August 1998 
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Goal 5 - Correlation of EdwOllrds Aquifer Authority Mana&;emenl Objectives to Water Code, 
Section 36.10'71 Management Goals 
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4.6 Protection of Natural Resources 

The Edw ards A quife r Autho rlty is c harged w ith m a naging the a qui fe r to s us tain the d iverse interests 
o f the na tural resource. M a nagem e nt o f the aquife r is no t so le ly fo r the be ne fit of those w ho 
w ithdraw w a te r directl y fro m the A quife r from well s. R athe r . managem e nt is inte nde d to ex te nd 
be ne fi ts to the s urface s tre ams to w hic h the aquife r provides sp ri n g fl ow. 10 p ro tec t aq uat ic and 
wi ldlife ha bitats, to pro tect s pe cies tha t a Te subjec t to fed e ral o r Sl a te pro tecti o n , a nd to prov ide fo r 
ins tream u ses, bays and e stuaries. The broadest inte rpre tation o f na tura l re so urce protec tio n is 
require d . A Com p re he ns ive Managem e nt Pla n a nd a coope rati ve effo rt w ith s tate a nd fed e ra l na tu ra l 
resou rce agenc ies are importa nt e le me nts of a natural resource pro tec t ion pla n . However. pursuit of 
an lnc ide ntal Take Pe nnit c an no t begin until a comple te unde rs ta nding o f the legal ra mifications 
occurs. 

Goa16.0 Implem ent and enfo rce water m anagem ellt practices. p rocedures a lld m ethod s to 
en sure, by the end of 2012. the continuous minimum springflows of Com al 
Sp rings and San Marcos Spr ings to pro tect species, habita ts, in s tream uses, and 
bays and estuaries that are dependen t a ll d ischarge/rom the Ed",vards A quifer. 

Management Objective 6.1 - Comprehensive Management Plan 

B y the e nd o f 2002 . the E d w ards Aquife r Autho rity w ill ado pt a Comprehe n sive Wate r 
M anagem e nt P lan fo r the Edwards A qu ifer tha t includes a q u ifer m a nagem e nt . wa ter 
conservatio n , supply a nd c ritical pe rio d pl a ns. The pla n w ill have fi ve-year goals a nd w ill 
recommend alte rna tive wate r m a nagem e nt techno logies based o n a na lyses of costS, benefits 
and e n v iro nme nta l im pacts. The plan w ill also consid e r the o ptio ns for fina nCing the 
recomme nde d wate r ma nageme nt techno logies tha t a re avail3ble from the T W DB . 

Performance Standards: 

6 .1 (a ) Achieve 450.000 ac re- feet pe r year E d wards A qu ife r w ithd rawal limitat ion 
fo r initial regula r pennit s b y J a nua ry 2 000 unless o the rw ise d irec ted by the 
Authori ty'S B oard o f Direc to rs. 

6 . 1( b ) T he Board w ill develo p a nd adopt a Compre hensive Water Managem ent 
Pla n by the e nd o f 2 002 tha t will b a la nce w ate r suppl ies a nd de m a nd s fo r 
each fi ve-year pe ri od during the pla nning perio d . 

6.l(c) The pla n wi ll provide the m eans ( 0 achieve fl ow require me nts a t Comal an d 
S an M a rcos S p ri ngs b y the e nd o f 2012. 

Management Objective 6.2 - Compliance with the Federal Endangere d S pecies Act 

B y the e nd o f 1999. (he Edw ards Aquife r A utho rit y w ill comple te a n evalua tion of the 
bene fits a nd li a bilities o f seeking a n " inc ide ntal take" pe nnit unde r Sectio n lOa of the federa l 
E nda ngere d S pecies A c t and establi sh the Ed wards Aquife r A utho rity's po licy w ith respec t 
to seeking suc h a pe nnit. 

Groundw ater M ana gem ellT Plan 
Atlg UST 1998 
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Performance Standards: 

6.2(3) Board: adoption of a poli cy with regard to obtaining an incidental take permit 
by the end of 1999. 

Goal 6 - Correla tion of Edw.ilrds Aq uife r Authority Management Objectives to Water Code, 
Section 36.10'71Management Goals 

36.1071 Goals Efficient use or 
EAA Goals G roundwater 

6. 1 CMP • 
6.2 Compliance with £SA • 
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4.7 Data Acquisition and Analysis 

The Ed wards Aquife r Authority is commined to the collec tio n a nd a na lys is of empirical data because 
effective managem e nt decis io ns are depe nde nt o n accurate info rmatio n . The d ynamic na rure o f the 
aquife r requires a variety o f data collec ti o n that includes, but is not limited to: wa ter levels. 
s treamflows. spring fl ows, ra infall , water quality a nd pumpage. Collectio n a nd analys is of large 
amounts o f varied data has allowe d the developme nt of compute r m o de ls th at can be u sed as 
pre dic tive tools to aid in the manageme nt of the Aquife r. 

Goal 7.0 Co ntinue to d evelop, op e rate and mainlain the data collectio n a nd retrieval 
network f o r the Edlvards Aquife r region to improve bas ic data required to be lle r 
understand the geology and h ydrology of the EdwcJrds Aqwfe r and to be n er 
understand the m e teoro logical cmlditions that affect the Edwards Aquife r. 

Management Objective 7.1 - Water Level Data Collection and Analysis 

Each year. maintain a program fo r the collection a nd ana lys is of Edwards Aquife r water leve l 
data . 

Performance Standards: 

7 .1(3) E ach year. m aintain a water level data collectio n sys te m . 

7.1(b) Each year , collec t wa ter level data fro m 25 wells equipped with cont inuo us 
dig ital recorde rs. 

7.1(c) Each yea r, collec t wate r level data fro m 17 we ll s that are m easured 
m a nually. 

lVlanagement Objective 7.2 - ,"Vater Quality Data Collection and Anal)'sis 

Each year. maintain an o ngoing progra m fo r the collec tio n a nd ana lys is of aquife r a nd 
s urface wa te r quality data. 

Perfonnance Standards: 

7.2(a) Each year, maint a in wate r qua lity d a ta collection syste m s and make a ll 
re pairs a s neede d . 

7.2(b) Develo p a water qua lity data d ic tio nary by the end of 1999. 

7.2(c) Each year. collect genera l w a te r quality data suc h a s tempera ture. pH, 
specific conductance a nd alkalinity fro m 76 well s and 3 springs. 

7.2(d) Each year, collec t water quality o n me tals da ta from 44 wells. 

7.2(e) Each year. collect water qualit y data o n pes ti c ides f ro m 16 wells. 

7.2(0 Each year, collec t water quality data from 7 s tream si te s that contribute 
wate r to the Edwards Aquife r recha rge zone. 

GrOLmdwaler Managem ent Plan 
August 1998 
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J\ltanagcment Objective 7.3 - Maintenance o f R eaJ-Time Hydrornet Network 

E ac h year. m a intain the E d wards A quife r A utho rity's ne twork o f 6 8 rain gauge and 30 
stream gauge re mOle te le metry sta tio n s on the Edwards Aquife r recharge zone fo r the 
estimation o f natura l a nd artificial recharge. 

Performance Standards: 

7.3(a ) Each year, m a intain the real -time prec ipitatio n and s tre am fl ow data 
collec tion sys te m and m ake all re pai rs as need ed . 
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7.3( b ) Develo p a real -time precipi tati o n and Stream fl ow data dic ti o nary by (he e nd 
o f 1999. 

7.3(c) E s tab li sh an e leCll"On ic linkage to the N a tio nal W eathe r S e r v ice's NEXRAD 
system by the end of 2002 . 

7.3(d ) Each year, collec t data fro m 68 real-time data rai n-gage s lations. 

Management Objective 7.4 - Geographic Information System (GIS) 

Each year. mainta in a fully func tional G lS capa bility fo r storage . manipulatio n and graph ica l 
di splay of s patial data . 

Performance Standards: 

7 .4 (a ) Begin e nte ring locatio ns and attribute data fo r a ll pe nnitted well s b y the end 
of 1997. 

1.4( b ) B egin e nte ring locati o ns a nd a ttribute data fo r a ll regis te red we ll s by the e nd 
of 1997 . 

l\'lanagcmcnl Objective 7.5 - Hydrogeologic Report 

Each year. pre pare a repon of h ydrogeologic data for t he Edwards Aqui fer inc luding da.ta o n 
aqui fe r wate r levels. recharge. w ithdrawals a nd s pring di scharge. a nd water quality . 

Performance Standa rds: 

7.5(a ) Beginning in June 1998. p repare the annua l report by June of each year fo r 
the prev io u s wate r year. 

Groulldwater M a lwgem e.ll t Plan 
A Uglls t 1998 
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Goal 7 • Correlation of Edwards Aquifer Authority Management Objeclins to Water Cod e, 
Section 36.1071 Management Goals 

36. 1071 Goals Efficient use of 
EAA Goals G roundwat er 

7.1 Water level data • 
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4.8 Public Information and Education 

Staff continues (0 forge the Edwards Aquifer Autho rity ' s ide ntit y and to infoml the region abou t it s 
goals and initiatives by implementing a more proac t ive me dia-re la ti o ns prog ram. e s ta blis hing better 
community re latio ns. refocus ing ou r educational suppOrt initiati ves. developing a plan fo r e m ergency 
s ituatio ns and c ontinuing to improve internal communications. 

Goal8.0 Provide in/ormation to the public alld interes ted parties on the mission , goa is, 
and iniliatives of the Edwards Aquifer Authority alld expand educ(ltion programs 
on the geology, hydrology, use, conservation and managenJenl of the Edwtlrds 
Aquifer. 

Management Objective 8.1 - Community Relations 

Each year, impleme nt a program to build be tte r re lations with communi t ies thro ug ho ut the. 
e ig ht-county region . 

Performance Standards: 

8.1(a) Edwards Aquifer Authori ty s taff or direc to rs conduc t two community 
presentations per month. 

S.I ( b ) Ide ntify and panicipate in a t least o ne appro priate public event in each of the 
e ight counties within the Edwards Aquife r A utho rity's bo unda ries each year. 

S.I(c) Staff wi ll atte nd at leas t o ne s take ho lde r meeting per month . 

~ranagenlent Objective 8.2 - Media Relations 

Eac h year. impleme nt a program to infOnll a nd educate the public thro ug h the regio na l news 
me dia by issuing press rel e a ses. conduc ting pe riodic editorial board meetings. w riting 
articles for various publications and trai ning s taff to be tte r inte rac t w ith the med.ia . 

Perrormance Standards: 

8.2(a) Each year, conduct meeti ngs wi th the e dito ri a l boards o f 5 newspape rs in the 
regio n . 

8.2(b) Prepa re at le a s t three op-ed (i .e. , editorial) pieces pe r year. 

S.2(e) Eac h year, track a1l o f the ne w s s to ries abo ut the Edwards A quife r Authori ty. 

8 .2 (d ) Each year, conduct m edia training fo r a ll key s ta ff. 

8.2(e) Eac h year, re vise and educate s laff abo ut the Edwards Aquifer Authority' S 
media policy. 

8.2(0 Issue at leas t one press re lease each m o nth after the regulae board m eeting. 

Gro wldwarer Management Plan 
Allg ust 1998 

, 
@23;:::-

ED'«AROSAQ./II'£Jl 
' ~'~.~ ' " 



56 

Management Objective 8.3 - Educational Program 

Each year, continue to meet informatio nal and educati onal needs in the region by focusing on 
basic info rmati on about the Edwards Aquifer Au thority. its goals and in itiatives. and the 
Edwards Aqui fer. 

Pe rfor mance Standards: 

8.3(a) Develop an educational program by Jan uary 1999. 

8.3(b) lmprove Internet access and increase website vi sits by 10 percen t each year 
beginning in 1999. 

8.3(c) Survey all permit ho lders to determine their informat ion needs by August 
1999. 

8.3(d) Update website daily for the index we ll and springflow readingS. 

8.3(e) Update the Edwards Aquifer Au th ority website monthl y with new 
infon:nation. 

Goal 8 - Correlation of Edw:ar-ds Aq uifer Authori ty Managcment Objec tivcs to Wolter Code, 
Section 36.1071 Management Goals 

6.1071 Goals Efficient use of 
EAA Goals Groundwater 
8.1 Community relations • 
8.2 Media relations • 
8.3 Education program • 
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4.9 Management and Fiseal Responsibility 

The Edwards Aquife r Authority relies ent irely on aquifer management fees from groundwate r users 
for il s operating funds. These fees ure assessed based on annual permitted withdrawals from the 
Edwards Aqui fer. To max imize thi s revenue and maintain a fee rate as low as poss ible. the Ed wards 
Aquifer Authority must operate e fficientl y and in a cost-effective manner. Acc urate estimates of 
revenue and expenses he lp ensure a sound fiscal condition . Retaining expe rienced . kn owledgeable 
staff maximizes efficiency and reduces (he costs assoc iated with hiring and training new employees. 

Goa19.0 Ensure the efficient and cos t- effective mallagemelllandoperation of, arid the overalf 
fiscal integrity of rhe Edwards Aquifer Autho rity. 

I\hnagement Objective 9.1 - Revenue Pr-ojections 

Each year, project the annual revenues from aquj fe r management fees acc urately, 

Pcrformanc(~ Standards: 

9.I (a) For 1999 and each year thereafter, collec t 100 percent of budgeted aquifer 
managemcnt fcc revenue . 

Management ObjccU,,'e 9.2 - Annual Oper-ating Budget 

Each year, projec t annua l ope rming expenses accurately. 

PcrrOl"lnanct~ Standa rds: 

9.2(a ) For 1999 and each yenr thereafter, mai ntai n ove rall ann ual operating 
expenses with in fi ve percent of budgeted amounts . 

Management Objecltivc 9.3 - Staff Retention 

Eac h year, re tain expe rienced and knowledgeable staff lO implement and admini ster the 
Edwards Aquifer Authority's poli cies and programs. 

Pcr-rormanc.~ Standards: 

9.3(3) For 1999 and each year thereafter, maintai n three-year ave rage employee 
turnover rate of less than 10 percenl . 

Management Objccltive 9.4 - Historically Under-u tili zed Business (HUB) Procurement 

Each year, obtain goods and serv ices from H UBs pu rsuant to sta tutory requ irement s -a nd 
board po li cy. 

GrOlilldwater Managemellt P./at! 
Augllst 1998 
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Performance Standards: 

9.4(a ) M a ke a good faith e ffo rt e a c h yea., to a w ard 30 pe rcent of to tal a nnua l 
contrac te d amount fo r good s a nd serv ices to HUBs . 
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9.4( b) Pre pare and fil e a s tatuS re po rt with the G avene r's o ffice and e ac h ho u se o f 
the legislature o n the imple mentatio n o f the HU B procure me nt program by 
Octo be r 3 1 o f eve n-numbe re d years . 

1"vlanagement Objective 9.S - Sound Fiscal Operation 

Ea c h year fo llow inte rna l po lic ies and procedures fo r accou n t ing. procure m e nt, in vestme nts 
a nd the overall fi scal manageme nt o f the Edwa rds Aquife r A utho rity . 

Performance Standards: 

9.5(3 ) Each year, m a intain ze ro " m a te ri a l weaknesses" in the a nnua l a udit. 

Gro undwater M a nageme rIT Plan 
Aug llsr 1998 

• 
~ 

Euwuw5.-qJltu 
. ~. - . - , .. 



59 

5.0 Meeting Future Water Supply Needs 

The information presented in thi s sec ti on is prov ided to compl y with the Brown-Lewis Water Piau 
requirement that groundwater management plans address an y identified water supply defi cit s. The 
primary source o f the information presented in thi s section is the Trans-Texas Water Program West­
Central Study Area Phase I results. which were onl y recenll y finalized . This Ed wards Aquifer 
Authority's Groundwater Management Plan will be an import;}nl source of input to the Brown-Lewis 
Water Plan regional planning process, which is to provide recommendations on strategies for meeting 
future waler needs. Gi ven tbat the Bro wn-Lewis Water Plan regional water planning process has 
only just corrummced and will no( be completed until September I, 2000, the Edwards Aquifer 
Authority will not make spec ific water supply recommendations at th is time. 

5.1 Brown-Lewis ,"Vater IPhtn Regional \-Vater Supply Planning 

S .B . I made s ignificam changes in the approach to stale water planning. Mos t notably. the Brown­
Lewis Water Pla n shifts the e mphasis from a somewhat ··Iop-down" planning approach direc ted by 
the TWOS to a more "bollo m-up" approach . Specifically, the Brown-Lewis Water Plan requires the 
TWOS to establi sh regional water plann ing areas and to appo int me mbers to an initi al regional wme r 
plann ing group. Wi th technica l and fin ancial assistance fro m the TWOB and in accordance wi th 
plann ing guidelines it set forth , the regional water planning grou ps are to prepare a consensus-based 
regional water plan by September J, 2000. Once completed, the TWOB will asse mble the regional 
water plans into a new state water plan by September 1, 2001 . 

In February 1998, the TWDB adopted ru les establishing 16 water planning regions and designated 
the initial members of the :regional water planning groups. The South -Central -Regional Water 
Planning Area (des ignated by the TWOB as Region L) encompasses the entire jurisd icti on of the 
Edwards Aquifer Authority, as we ll as much of the Guadalupe Rive r Bas in (see Exhibit 5.1). 

Once organized, the regional water planning groups have proceeded with a two+phase planni ng 
process. The first phase, which was completed on A ugust 1. 1998, was to deve lop a detailed scope­
of-work and budget for the deve lopment of the reg ional water plans. The second phase, which is 
expected to begin during the fall of 1998, is to develop the reg ional water plans . 

Groulldwater MWlllgemell1 Pian 
August 1998 

j 

...-;:::;: ~ 
~"ri ;;.---

~~~ 



Ex hihit 5.1 - South·Centra l Regio na l Water Planning G roup Bounda ries a nd Plan ning 
Board Members 

---
- -

-
- -
-

- -

February 19, 1998 
Texas Water Development Board 

Initia l Planning Group Members: 

{\ l cm be r 

• Judge Charles Johnson 
• l Qhn Kighl 
• Mike Thuss 
• Jerry James 
• Tim Gump 
• Hugh Charlton 
• Richard Epprighl 
• Bruce T . Fosler 
• Susan Hughes 
• Doug Miller 
• Evelyn Bonav ita 
• Tom M oreno 
• Ron Naumann 

Int er est 
C ounties 

Co unties 
M unic ipalities 
Municipalit ies 
Munic ipalities 
Industries 
Agric ul tura l 
Agric ul tura l 
Enviro nmental 
Small Business 
Public 
W ater Dis tric ts 
W ate r ULil ities 

Regional Water Planning Anas 
/GATt", ltintrifitlJ Itj rhc Lmm A,-P 

- -

M e mbe r 

• Gloria Ri vera 
• V ice nte Gonzales 
• M ike Fields 
• Bi ll West 
• Fred Pfei ffe r 
• Con Mims 
• G reg Ellis 
• Mike Mahoney 

Inte r es t 

Small Business 
Small Business 
Electric Util ities 
Ri ver Authori ties 
River Authori ties 
Ri ver AUlhori lics 
Waler D istri cts 
Waler Districts 

-
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6 1 

Tbere are 11 key tasks in the development of the regional water plan. These are: 

• Identification of projected 50-year water demands within each region for municipal , 
manufacturing, irrigation, steam electric power generation . mining and li vestock watering. 

• Evaluation of the adequacy of existing water supplies. 

• Identification of areas of projected water supply surplus and deficit within the region. 

• Identification and evaluation of potentially feasib le water managemeOi s[rategies (0 meet the 
identified water supply nel~ds of the region . 

• Selection of strategies to meet the near-tenn (0-30 years) and long-term (30-50 years) water 
suppl y needs of the region during dro ught-o f-record hydrologic conditions and when flows are at 
50 and 75 percent of nonnal. 

• Evaluati on of the social and economic impacts of not meeting spec ifi c water supply needs as a 
result of no feasible water manage ment to meet that need. 

• Evaluation and. if appropriate, de velopment of recommend;lIions regarding streams of "unique 
ecological value" and/or s ites for future re servoir development . 

• Evaluation of policy issues and , if appropriate. development of recommendati ons. 

• Using the information and analyses derived from the preceding tusks. prepare a draft regional 
water plan. 

• Conduct a public hearing on the draft regional water plan. 

• Revise the draft plan , as appropriate, adopt the plan , and submit it to the TWDB fo r inclusion in 
the state water plan. 

[Additional specific infornHlition about the scope-of-work for the South-Central Regional 
Water Planning Area will ble incorporated into this Groundwater Management Plan when it 
becomes a,'ailable] 

The Brown-Lewis Water Plan regional water plann ing process prov ides a timely opportu nity for the 
Edwards Aquifer Authority to further its mission and meet other requirements of the EAA Ac t. 
Specifically, it is anticipated that the regional water plan for the South-Central Reg ional Wmer 
Planning Area will provide valuable information and regional consensus on future- water suppl y 
alternatives for the Edwards Aquifer region. This is infonnation the Edwards Aquifer Authority 
ne~ds to complete its Comprehens ive Management Plan as required by the EAA Act. It is hoped that 
strategies for meeting future water supply needs wi ll emerge from the regio nal planning process with 
broad public support , and thalt these strategies will fonn the basis of the wa[er suppl y e lements of the 
Edwards Aquifer Authority'S Comprehensive Management Plan . Also, as indicated previously. the 
Edwards Aquifer Au(hority '~; Groundwater Management Plan must be consistent w ith the Brown­
Lewis Water Plan-mandated regional water plan, once approved. 

The Edwards Aquifer Authority wi ll play a key role in the Brown-Lewis Water Plan regional water 
planning process both to fac ilitate the regional consensus on water manage ment strategies and to 
ensure that the regional wate r plan and the Edwards Aquifer Authority's Groundwater Manageme nt 
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Pla n a re consiste nr. C oordinati o n be tween the A uthority a nd the South-Centra l Regio na l Wate r 
Pl ann ing G ro up wi ll be m ade e asier because the Edwa rds A quife r A utho rit y is di rectl y re presen ted 
o n the S o uth-Centra l Regio na l Wate r Pla nning Group by two of its di recto rs a nd by its general 
manager. 

5.2 Previous and Ongoing Regional \'Vater Supply Efforts 

Over the years a numbe r o f water resources pla nning e ffo n s foc u sed o n the Edward s Aquife r regio n . 
In res po nse 10 d rought in the 1930s. the USGS initia ted the collectio n of streamflow and re lated 
sta ti stics for the Ed wards Aquife r and pe rfonned a hydrogeologic assessme nt pOlemia l reservoir s ites 
(e .g ., the C ue ro , Applewhite and Canyon rese rvoir s ites). [n 19 5 2 a no the r s te p w a s take n in regio na l 
wate r suppl y e ffo n s w he n the C ity o f S an A nto nio ad o pte d a water s upp ly m as te r plan that include d 
a recomme nda tio n that the c ity pa rticipate in the developme nt o f Canyon Reservo ir. S ince the 
1950 ·s. cont rove rsy has exis ted over the best means to e nsure tha t all u sers in the Edwards Regio n 
have a de quate wate r in dro ug ht and va rio us wate r suppl y a nd wate r m a nageme nt s tra tegies ha ve bee n 
recomme nded to supple m e nt and e nha nce Ed wards Aquife r supp lies . 

W h ile the se past wate r pla nning e f fon s provide d u seful infonna t ion o n wa te r suppl y a nd proj ec te d 
de m and s in the regio n. it w as no t until 1988 tha t a compre he n sive regio na l water suppl y p lan was 
deve lo pe d . This e ffo rt . title d " Regio nal Wate r Resources Pla n" was develo pe d unde r the di rec t ion o f 
j o int committee o f the San Antonio C ity C ounc il a nd the E d wards Underground W a te r D is tri c t B oa rd 
o f Direc to rs. A key fi nding o f thi s pl an was tha t projec te d wa te r dem a nd would exceed a V3 il ab ie 
wa le r suppl y in the regio n b y the year 20 10 . Four s t f3 tegies fo r inc re a s ing t he avai lab le supp ly o f 
wate r we re evalua te d in the pla n : continue d u se o f the aquife r ; w ate r conservat io n ; was tewate r 
reclamatio n a nd re u se: and su rface wa te r proj ects. Key recomme nda t ions from the 1988 p lan 
inc lude d imme dia te deve lopment o f the A pplewhite Reservoir p roj ec t and in iti a ti o n of pe rm itting fo r 
t he C ibo lo . C ue ro I and C uero [J p roj ects in o rde r to meet lo ng-range wate r suppl y need s. 

As w ith previo us s tate w ate r plans. the 1990 plan ident ifie d immed iate w ate r supply needs in 
Ed w ards A quife r regio n and recomme nded a combina tio n o f s tra tegies fo r mee ting future demand s. 
Soon a ft e r the re lease o f the 1990 s ta te wate r pla n . the TWDB , in coope ra ti o n w ith local a nd regio na l 
wate r agenc ie s, initia le d the Tra ns-T exas Wate r Program. The goal o f the Tra n s-T exa s Program was 
to " ide nt ify the m os t cos t-effec ti ve a nd e n viro nme nta ll y sens iti ve s tra tegie s fo r meeting the c u rre nt 
and futu re wate r need s" fo r a la rge a re a o f the s ta te e ncompass ing the H o u sto n . San A nto nio, A us ti n 
a nd Corpus C hri s ti metropo lita n areas. Four inte rre lated s tudy areas were o rgani zed . o f w hic h the 
W est-Centra l S rudy A rea who lly e ncompassed the E d wards Aqu ifer regio n . Fund ing fo r the Trans­
T exas Program was provide d by the TWDB and local pa nic ipa ting agenc ie s. 

T he in itial phase of the Trans-T exa s Program was a reconna issance-level investigat ion of a b road 
array of po te ntial wa ter m a nageme nt strate gies. including w ater conservatio n a nd re u se, ground wate r 
a nd surface wate r developme nt , and the trans fer of wate r fro m a reas w ith ide ntifie d surpluse s 10 

a reas of proj ecte d need . In this phase. a lte rna tive s were evalua ted in Ieons of technic al feas ibi lit y 
(e.g. , y ie ld , re liability , etc.), cost and en vironme ntal accepta bility. The second phase o f the Tra ns­
T exa s Program was to provide a m ore de tailed a nalysis o f tho se water m a nagem e nt s trategies that 
a ppeare d pro mis ing based o n the re sult s o f Phase I. 

The W est-Central Study A rea conclude d Phase I o f the Tra ns-Texas P rogram in A pri l 1998 . 
Estima tes o f y ie ld . cos t a nd e nviro nmenta l impac t for 122 wa te r su pply and wate r m a nageme nt 
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options were developed. Th is information is cons idered to be the most cu rrent and comprehensive 
evaluation of water supply options fo r the Edwards Aquifer reg ion. It is expected thUi this 
information wi ll be a major source o f input ( 0 the Sou th-Central Regional Water Planning Group as it 
begins the process of developing a regional water plan. 

5.3 Comparison of Edwa rds Aquifer Area Supply and Demand 

The Edwards Aquifer region . particularly the San Antonjo met ropolitan area. has and cominues to 
e)(pt:rience sustained population growth and econo mi c developmenl . As prev iously shown in Secti o n 
3.0 of th is plan , the region's populat ion is projected to increase by nearly 2 million between the year 
2000 and 2050. Cons idering both the available wate r supply and projected water demands in the 
Edwards Aquifer region, the conclusion one draws from the data is that the region currentl y faces a 
wate r s upply defic it and, absent additional yie ld from the Edwards Aquifer or other su pplementa l 
watl!r sources, the derici t will grow stl!adi ly over time. 

Table 5.3. 1 provides a summary of the tOlal estimated water supply avai lab le, to the Edwards Aquifer 
region. 

Table 5.3.1 Estimated Edwards Aquifer Region Wate r S upp ly· 

Water S upply (acft/y r ) 

Wate r Source 1990 2000 20 10 2020 

Edwards Aquife r 450,000 450 ,000 400,000 400.000 

O ther Aquife rs 39.750 39.750 39.750 39,750 

Canyon Lake (Firm Yield)2 50.000 82,627 82.621 82,627 

Medina Lake (Average Supply)) 57,970 57.970 57,970 57,970 

Medina River Run of River Rights 11.580 11 ,580 11 ,580 11 .580 

Brauni g Lake 12.000 12,000 12,000 12,000 

Lake Calaveras 37,000 37,000 37.000 37.000 

SA WS Recycl ing Progra m 35,000 35.000 35.000 

TOTAL 658.300 125,927 675.927 675,927 
• Soulce: Trans Tl!'xas Water Program. "West Cemral Study Arc;) Phuse I - Imcri m Rcpon Executive Summary". 
I Unless Modi fi ed by the Edwards ) \quifer Authority board of directors based on the results of rese:lrch. 
2 Figure based on appllcalion for permit amendment fil ed with the TNRCC by the CBRA on 8129/97 _ 

) Medi na Lake Average Supply is based on Ihe 1934-89 historic,1i penod. 

As indicated , the 100ai water :supply a vailable (Q Ihe region is ex. pec ted to decrease as a consequence 
of the withdrawal limits on the Edwards Aqui fer prescribed by the EAA Act. Per the EAA Act . to tal 
penniued withdrawals from the Edwards Aquifer are to be reduced by 50 ,000 acre·feet per year by 
2008, By comparison. projec:ted regionaJ water demands are expected (Q inc rease by nearly 240,000 
acre·feet per year between the year 2000 and 2050. The fo llow ing figure presents the relationship 
between avai lable supply and projected water demand . From this ex. hibit il can be seen that the 
Edwards Aquifer region cun 'ently faces a water supply defic it that will increase significantl y ove r 
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time. Specificall y. the regional water supply deficit is projected to exceed 80,000 acre·feet per year 
by 2000 and be nearly 369,000 acre· feet per year by 2050. 

Figure 5.3.1 Total Water Demand and Supply Projections for the Edwards Aq uifer Region 

Projected TOlal Water Demand ~ -- .. .. .. .. 
~ --... ......... .. ... -- ..... 

-- ---
--~ ---~ .f .. 4,...--,"-:,-'-,::::::= Actual Demand ...-. 

_T::W~UP~------. _ 

Edwards Aqu;[er SUPPIY~ l 
---L--------

• Based on ~fonnation from the Trans-Texas Water Program reports derived rrom 
TWOS water demand projections. 
I Unless modi.fied !:iy the EAA board of directors based on the resuhs or rcsearc . 

2000 20 )0 2020 2030 2040 

Year 

5.4 Water Management Strategies 

2050 

As indicated, the feasibility o f 122 water management strategies were investi gated in the studies 
conducted for the Trans-Texa.s Program West Central Study Area. The sheer number of potemially 
feas ible ahernat ives is indicati ve both of the region's historical dependence on the Edwards Aqu ifer 
and of the many existing oppo rtunities to augment regional water supplies. Of the 122 alte rnatives 
studied, 106 were eva luated (0 determine potenti al yield , the un it cost of water, the number of acres 
of land affected (a surrogate measure fo r environmental impact), and other factors. 

The water management strategies evaluated for the Trans-Texas Program West-Cen tral Stud y Area 
can be grouped into two categories: those ba~ed on th e geographic location of the alternati ve and 
those based on the type of water management strategy. By geographic location, the 122 alte rnat ives 
are categorized as follows: 

• Conservation! Loca l Alternati ves ( 14) 
• Nueces Ri ver Basin ( I) 
• San Antonio River Basin (23) 
• Guadalupe Ri.ver Basin (59) 
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• Colorado River Basin (9) 
• Brazos River Bas in (4) 
• Sabine River Bas in (4) 
• Brazos and Sabine Rive r B asin (4) 
• Carrizo Aquife r (4) 

These water managem e nt s tra tegies can a lso be classi fied according to the type of s tra tegy o r project. 
Fo r the 106 a lte rna tives fo r wh ich m o re exte nsive evalua tio ns were perfonne d . the T ran s-Texas 
program grouped the 106 w a te r ma nageme nt s trategies as fo llows: 

Con servation and Leases (2) - This includes o ptions that red uce de mand thro ug h the 
implementatio n of conservatio n me a sures by munic ipa l, comme rc ia l/ industri a l and 
agric uhura l uses, as well as options that consider transfers o f Ed wards A qui fe r wu te r ri g ht s 
through purc hase o r le ase arrangements . The estimated cos t of these optio ns ra nges from a 
low o f $ 152 pe r acre-foot ( 1996 dollars) to a high of $276 pe r ac re-fool. 

Reuse (4 ) - Thi s includes options that con s ide r w ays to bene fi cia ll y u se reclaimed wale r 
from waStewate r treatme nt fac ilities within the s tudy area. The estima te d cos t o f reuse 
o ptions ranges from a low of $ 138 pe r acre -fom to a hig h of $771 per ac re-fool. 

Natural Recharge (18) - Na tu ra l recha rge is cons idere d to be recharge ( 0 the aquife r wi th 
wate r o rig ina ting f rom the Edwards Plateau catchme nt a rea, recharge zone o r from springs 
o ri g inating from the Ed wards Aquifer. Thi s includes water that o rigina te d in regio n L and is 
deli ve red to the recha rge zone. Natural rech a rge can be e nha nced e ither thro ug h di rec t 
injec t io n into the aquifer o r thro ugh the de livery of wate r to the aquife r recharge zone . The 
estimate d cos t o f aquife r y ie ld e nhancem ent o ptions ra nges from a low o f $7 per ac re -foot 10 

a hig h o f $5,870 per ac re -fool. 

Imported R echarge (25) - These opt ions involve recharge to the aquifer with a ll o r a port ion 
of wate r o riginat ing fro m sources o the r than those categori zed as natural recharge. regardless 
o f the d e livery syste m into the aquifer. The estima te d cOSt o f these opt ions ra nges fro m a 
low o f $466 pe r acre-foot to a high of $ 1 ,305 pe r ac re-fool. 

Treatment and Dis tribution (57) This category includes a lte rnatives invo lv ing 
con ventio nal treatme nt o f surface water sources (di s infectio n in the case of the Carizzo 
water) and deli very to a munic ipal wate r di s tributio n system. The e s t ima te d cos t of these 
o ptions' ranges from a low o f $266 per acre-foot to a high of $ t .5 18 pe r ac re- foot. 

It is impo rtant to no te tha t eac h o f the wate r m anageme nt s tra tegies evaluated fo r the Tran s-Tex as 
Program West-Central Study Area were cons idered inde penden tl y . However. m a ny of the s tra tegies 
are de pe nde nt o n o ne anothe r and are the refore not addit ive. Fo r e xample. two opt ions fo r obtai n ing 
wate r from the Carrizo Aquifer were investigated, both of w hic h invo lve pumping 90.000 acre-feet 
per year. O ne o ption proposes pumped water be injec ted into the Edwards Aquifer w hile the o the r 
o ption, CZ- IOB . proposes pumped wate r be delive re d to the Edwards Aquifer recharge zone. One o r 
the other. but no t both. of these optio ns could be implemente d . Also. som e a lte rnatives have direc t 
bearing upon o the r aJternati ves. 
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5.4.1 Natural and lmported Recharge Water l\1anagcmcnl Strategies' 

As discu ssed a bove, the re are two types of aquifer recharge wate r s trategies that have been 
considered for their potential to a ugment available wate r suppl y from the Edwards Aqui fer - natural 
and imported recharge. Two types of recharge e nhancement s truc tures have been studied. One type 
of s truc ture, known as a Type 1 reservoir. is a "catch a nd re lease" impoundment located upstream of 
the rec harge zone. Type 1 reservoirs are operated to detain fl ow from upstream Stonn events and 
release the impounde d water a t the maximum rec harge rate of the aquife r thro ug h the downs tream 
channel. The potential maximum y ie ld from Type I natural recharge projects is 147,000 ac re-feet per 
year under 1934- 1989 "average conditio ns" and 7 1,000 acre- feet per year for the drought of reco rd . 
Thi s represents the combined yield from seven Type I Struc tures. The estima ted an nua l unit cost for 
each of these s truc tures ranges from $ 193 1O $4 18 per acre-foot for "ave rage conditions" and $229 to 
$2,968 pe r acre-foOl for drought of record conditio ns'!. 

Type II recharge s truc tures are located wlthln the recharge zone, are no nnall y dry. and impound 
wate r o nl y for a few days or weeks following a s torm event. A s imilar study of the pote nti a l y ie ld 
avai lable from Type II natural rec ha rge projects estimated a maximum y ie ld of 154,600 acre-feet per 
year during 1934- 1989 ave rage conditions and 70,600 acre-feet per year for the drought of record. 
This represents the combined yield of 16 recharge s ites. including indian C reek, with an est imated 
annual unit cost ranging from $193 to $221 per ac re-foot for "average conditions" a nd $406 to $59 1 
per acre-foot for drought of record conditions ' . 

Recharge s trategies u sing imported wate r s upplies are the second type of recharge e nhancement 
s trategy . This includes water that o ri g ina tes in Region L and is delivered to the recharge zone . 
These alternati ves cons ide r all recharge to the Edwards Aquifer from sources othe r than the Edwards 
Aquifer catc hme nt area and recharge zone. Imported recharge s trateg ies can involve any of a number 
of methods for de li vering water to the aquifer. These include Type I and Type 0 Struc tures or wells 
to injec t water directly into the aqu ifer. As mentioned in the previous section, 25 imported recharge 
a lte rnatives were con sidered in the Tran s-Texas W a ter Program. These a lte m ::uives ranged in cOSt 
from $466 10 $1.305 per acre-foot wi th estimated individual y ie lds rang ing from 22.500 to 357,800 
acre-feet per year. 

'Sources: Trans-Tex.as Water Program rcpon enti tled . Wesl CemralStudyArea Phase I illlerim Reporl, \994 
and T rans-Texas Water Program report entitled. West Celllral Slildy Area Summary Report of Water Supply 
Alternatives. J 998. 
"2 Rang.c of "average conditions" unit cos ts are based o n the same tot:ll an nual cOS ts fo r the "drought condit ions" 
scenano. 
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6.0 On·Going Water Planning Functions of the Edwards Aquifer 
Authority 

67 

It is important to recognize thai water resources planning is a basic SI<lWWry respo nsibility o f the 
Edwards Aquifer Authority . A lso, water resources planning is an ongoing iterati ve process that must 
consider changing condi tions and new information. As such, the Edwards Aquifer Authority ' s initial 
Groundwater Management Plan wil l require periodic review and revis ion. [n part icular, it is 
anti cipated thai this plan will be rev ised 10 incorporate appropriate e lements of the regional waler 
plan for the Sou th Central Reg ional Water Planning Area. 

6.1 General Updates and Revisions to the Authority Groundwater l\Ilanagement Plan 

As direc ted under the Brown-Lewis Water Plan. the Authority "may rcview the plan annua lly , a nd 
shall readopt the plan with or without re\'isions a t least oncc every five years." The Brown­
Lewis Water Plan also states that the groundwater management plan. " must be consist ent with the 
approved n~gional water plan for each region in which any part of the distri ct is locah:d ." 
Because the Edwards Aqu ifer Authority'S area of juri sdicti on is entirely within the South Centrnl 
Regional Water Planning Area, it is thi s regional water plan. to be adopted by September 1. 2000. 
w ith which the Edwards Aquifer AUlhority's Groundwater Manage me nt Plan must conform. 

As ind icated in Secti on 5.0, thi s illil;ai Groundwater Manage ment Plan was developed wit hout 
recommendati ons on spec ific water management strategies that could be impleme nted to meet future 
water needs in the Edwards Aq uifer reg ion. This approach was taken in order to minimize pote ntiul 
inconsistency w ith the soon to be prepared Brown-Lewis Water Plan regional plan. It is anti cipated 
that subsequent versions of the Edwards Aquifer Authorit y'S Ground water Manage ment Plan will 
incorporate relevant pOl1ions o f the Brown-Lewis Water Plan reg ional water plan and will provide 
more de finiti ve recommenda'tions in regard to the imple mentatio n of regional water management 
strategies. 

6.2 Comprehensive Groundwater Management Plan 

Management Objecti ve 6.1 ilrt Section 4.6 describes the Edwards Aqu ifer Authority ' s intention to 
revise its i"itial Groundwater Management Plan to incorporate ele me nts of the Brown-Lewis Water 
Plan regional water plan, and in doings so, deve lop a "comprehensive" Groundwater Manage ment 
Plan that fulfill s the plann ing req uirements of the EAA Act. The foll owing timeline shows how thi s 
iw·lial Groundwater Management Plan is expected to evolve into the required co mprehensive 
management plan: 

I 
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EAA Review a nd Revise the Groundwater Management Plan as Appro priate 

EAA must 
revise andlor 
.. eadopt the 
CMP/GMP 

911198 911199 911100 
I I I 

SCRWPA (Region L) 
Initial EAA GMP \Va ler Pl a n S ubmiual 

Deadline Deadline 
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Develo p Compre he nsive 
Management Plan - to sati s fy 
Water Code. Section 36. 107 1 
and EAA Act req u irements and 
to update EAA e ffo rt s. 

I 

• 
//7:. ~ 
~-= ;..--
~~~ 



August 26, 1998 

Mr. Craig D. Pedersen 
Execut ive Administrator 
Texas Wattr Development Board 
P.O. Box 13231 
Austin, TX 78711-3231 

Dear Mr. Pedersen: 

• 
~~2-
~~ 

EoWARDSAQUlFER 
"'UTHOA,T'I' 

Pursuant to Section 36.1071 of the Texas Water Code and associated rules of the Texas Water 
Development Board (TWOS) (30 TAe Chapter 356), I am pleased to submit fo r your review and 
certificat ion the Ground water Management Plan (the Plan) of lhe Edwards Aquifer Authoriw (the 
Au thority). After notice and hearing, the Plan was adopted by unanimous vote of the Authority's 
Board of Di rectors at its regular monthly meeting on August II , 1998 (see attached Resol ution 
08-98-298). I would like to express the Authori ty'S appreciation for the assistance received from 
TWOS staff during this process. 

The Authority's Plan was prepared under the direction of a spec ial work ing group of the 
Authoriry' s Board of Directors. To develop the Plan. we fa nned an advisory commiltee 
composed of representatives from groundwater management districts, river authorities, the 
TWOB, the Texas Natural Resource Conservation Commission. legis lative committees and the 
U. S. Fi sh & Wildl ife Service. The advisory committee also inc luded representatives from the 
South Central Texas Regional Water Planning Group. We held two hearings to obtain public 
comment on the Plan - one in San Antonio on July 20, 1998 and another in Uvalde on August 3, 
1998. 

The Authori ty is fully com mitted to implementation of the Plan. The Authori ty'S Plan was 
developed for a 1 O-year planniog period; however, the Authority will revisi t and revise the Plan 
soon to incorporate new infonnation, as well as new po licy and program initiati ves. The 
Authority will provide copies of this Plan to the South Cen tral Texas Regional Water Planning 
Group to encourage consistency between the Authority'S Plan and the regional water plan . 

The Authority is prov iding fi ve copies of the Plan. Enclosed as Exhib it A to the Plan, are the 
Authority'S Ru les, Chapters 70 1,703, 705, 707 and 709 (31 T AC). Please refer to a 
Memorandum prepared by the Authority's geneml counsel for the regarding their current legal 
status. Also enclosed, as Exh ibit B to ihe Plan, are the Authority's Bylaws. 

The Authority looks forward to your letter of certification and will immediately use the Plan as a 
basis for developing a Strategic Plan . 

Respectfu lly, 

~~2'K 
~M.£l1i S 

ener:: Manager 

16 1; N. St. Mary's SlI\:'ct I~O . Box 15830 .san Antonio, Tcxas 782 12 (210) 222·2204 (HOG) 292· 1 t).l7 
P.O. fk)x ~26 Hond!), Texas 7AA6 1 .\ktro (8 .~()) 7·j 1-S(J6'i 



RESOLUTION NO. 08-98-298 CERTIFICATE 

1, the undersigned Administrative Assistant and official record keeper, of the Edwards 
Aquifer Authority, DO HEREBY CERHFY as follows: 

I. That on the 11 th of August, 1998, a regular meeting of the Board of Directors was 
held at the Authority offices in San Antonio, Texas; the duly elected members of the 
Board of Directors being Voting Members: Ken Barnes, Michael Beldon, Luana 
Buckner, Ramiro Cavazos, Bruce Gilleland, Susan Hughes, Weir Labatt, Sylvia Ruiz­
Mendelsohn, Doug Miller, Carol Patterson, John Sanders, Hunter Schuehle, and Non­
voting Members: Bob Keith were present. Resolution No. 08-98-298 was introduced 
and submitted to the Board for passage and adoption. After presentation and due 
consideration, and upon a motion made by Director Luana Buckner, and seconded by 
Director Weir Labatt, the resolution was duly passed and adopted by the Board viva 
voce. 

2. That the attached resolution is a true and correct copy of the original on file in the 
official records of the Board; the duly qualified and acting members of the Board on 
the date of the above referenced meeting are those persons named above and, 
according to the Authority records, advance notice of the time, place, and purpose of 
said meeting was posted in compliance with the provisions of Tex. Gov 't Code Ann. 
Chapter 551 (Vernon Supp. 1994) 

TO CERTIFY WHICH AND IN WITNESS WHEREOF, I have here unto signed 
by name officially, this 18th day of August, 1998. 

~1!~y~$er~.~co~rte~zL&·~6~ 
Assistant to the Secretary 

Imec 



NOW, THEREFORE, BE IT RESOLVE BY THE BOARD OF DIRECTORS OF THE 
EDWARDS AQUIFER AUTHORlTY. 

I. The Board of Directors of the Authority hereby approves the Suggestions for the 
Groundwater Management Plan dated August 8, 1998 and adopts the Groundwater 
Management Plan, attached hereto as Attachment A. 

2. The General Manager is hereby authorized to submit the attached Groundwater 
Management Plan for review and certification by the Executive Administrator of the 
Texas Water Development Board no later than September 1st. 

3. The Board of Directors will periodically review the attached Plan and adopt 
amendments, as needed, and submit amendments so adopted for certification by the 
Texas Water Development Board in accordance with the requirements of the Texas 
Water Code Section 36. I071. 

4. The General Manager is authorized to take any and all action necessary for the 
implementation of this resolution. 

AND IT IS SO ORDERED. 

PASSED AND ADOPTED ON THIS THE Ilth- AY OF AUGUST, 1998. 

ATTEST: 

C&,,(f-( G (?4?f/eff~ 
Carol G. Patterson 
Secretary, Board of Directors 
Edwards Aquifer Authority 

APPROVED AS TO FORM: 

f p r Darcy A. Frownfelter 
General Counsel 
Edwards Aquifer Authority 

11212.00I 00IDFRQIMlSC-IIE62J464.1 

Board of Directors 
Edwards Aquifer Authority 

-
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