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I. DISTRI CT M ISS IO N 


The miss ion of the Clearwater Underground WaleI' Conservation Distri ct (Distric t) is to deve lop 
and im pleme nt an efficient. economical and e nvironmentall y sound groundwater management 
program \0 protect and enhance the \·.:atcr resources of the District. 

II. PURPOSE OF T H E MANAGEMENT PLAN 

Senate Bill 1 (58 I), enacted by the 75 1h Texas Legislat ure in 1997. and Senate Bill 2 (5 8 2). 
enacted by the 77 lh Texas Legislature in 2001, established a comprehens ive statewide planning 
process and the ac tions necessary for di stricts to manage and conserve Ihe groundwalcr resources 
of the slate of Texas. These bills requi red all undergrou nd water conservation di stric ts 10 
deve lop a management plan which de fines the water needs and suppl y with in each district and 
the goals each d istrict will use to manage the undergrou nd wate r in o rder to meet their needs. In 
addition. the 79th Texas Legislatu re enacted HB 1763 in 2005 that requires jo int planning among 
districts that are in the same Ground water Management Area (GMA). These d istricts must 
estab lish the des ired futu re conditlons of the aq uifers within the ir re spect ive GMAs. Through thi s 
process, the di stri cts will submit the desired future conditions 10 the execu tive ad ministrator of 
the Texas Water Development Board (TW DB) who will provide eac h d istrict with the managed 
avai lab le groundwater in the management area based on the desi red future conditions of the 
aqui fe rs in the area. Technical informat ion, such as the desired future conditions of the aqui fers 
withi n the District's juriSdic tion and the amount of managed available groundwater from such 
aquifers is req uired to be incl uded in the District'S management plan and will guide the Distri ct' s 
regulato ry and management policies. 

The Distri ct's management plan satislies the requi rements of S B I, SB 2, HB 1763. the stat utory 
requireme nts of Texas Water Code (TWC) Chapter 36. and the rules and require ments of the 
TWOB . 

III . DISTRI CT INFORMATION 

A. Creation 

Creation of the District was authorized in 1989 by the 7 1 ~t Texas Legislatu re under HB 
3 172. The ci tizens of Be ll County conlirmed creation of the District by an electi on held 
on August 21. 1999. 

The Distri ct was formed 10 protect the unde rground water resources fo r the c itizens of 
Bell County. Beyond its enabli ng legis lat ion, the District is gove rned primari ly by the 
provisions of Chapter 36 of the Texas Water Code. the District' s Management Plan, and 
the District Rules. 
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B. Directors 

The Board of Directors consists of fi ve members. These fi ve directors arc e lected by Ihe 
voters of Bell Cou nt y and serve a four yea r tcrlll. The District obsc rves the same 
prec incts as the Bell County Commi ss ioners-fo ur precincts with one at-large position. 
Director terms are stagge red with a two year interva l. Directors from Preci ncts I and 3 
se rve the same te rm while direc tors from Precincts 2, 4 and the at-l arge position se rve the 
same term. Elections are held in May in even num bered years. 

C. Authority 

The District is gove rned primaril y by the provisions of TWC Chapler 36 and 3 1 Texas 
Admin istrat ive Code (TAC) Chapte r 356. The Distri ct has the power and authorit y to 
undertake vari ous hydrogeo logical studies, to adopt a management plan. to establi sh a 
program for the permitting of ce rtain watcr we ll s. and to implemenl programs to achieve 
its statutory mandates. The District has ru le-making authority to implement it s pol icics 
and procedures and to help ensure the management of the groundwater resources of Bell 
Count y. 

O. Location and Extent 

The jurisdiction of the District includes all territory located with in Bell County (Ex hi bit 
A). This area encompasses approximately 1.055 square miles . The di strict is bounded by 
McLennan CounlY to the north , Falls and Milam Counties to the east, Williamson Count y 
to the south , and Burnet. Lampasas and Corye ll Counties 10 the west. Be ll Count y has a 
vibran t economy dominated by the military. medical, manufacturing and agricu ltural 
communities. Based on the 2002 Census of Agriculture, approx imatel y 450.923 of Be ll 
County's 675.200 acres. or 66.8% of thi s area, is farmland. 

E. Topography and Drainage 

Be ll Count y is di vided in to two separate ecological regions by the Balcones Escarpment. 
which runs from the southeast part of the count y to the nonhwesi. The reg ion east of the 
Balcones Escarpmen t is the Blackland Prairie while the Grand Pra irie is located to the 
west. 

In the Grand Prairie area drainage now.'; to the Little Ri ver and its tri butari es. The Leon 
and Lampasas Ri vers and Salado Creek conve rge at Three Forks. 

F. Groundwater Resources of Bell County 

Bell County enjoys a variet )' of groundwater resources. The two primary sources of 
groundwater in Bell County are the Edwards Balcones Fault Zone (BFZ) aq ui fer and the 
Trinity aqu ifer. These aquifers are recog ni zed as major aquifers by the Texas Water 
Development Board. The Edwards aqui fer is the source o f Salado Springs and is the 
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primary source of water supply for the City of Salado. The Trinity aquifer consists of 
three distinct subdivisions. It is the primary source of ground water in much of western 
Bell County. The deepest subdi vision of the Trin ity aquifer also se rves or has se rved the 
Cities of Rogers, Holland and Bartlett in eastern Be ll County, The port ion of Bell County 
east of IH-35 al so has a number of ground water sources that are not widely recognized as 
aqu ifers ollt side of the County but are of vila l importance. Approximately 40 percent of 
the wel ls reg istered with the Di strict are located in eastern Bell County and produce water 
from alluvium, terrace deposi ts, the Marlbrook Marl , the Ozan Formation, the Pecan Gap 
Chalk , the Austin Chal k or the Buda Limestone. See Appendix A for a more detailed 
di scussion of Bell Count y's groundwater resources. 

Exhibit B -- Major Aquifers in Bell County 

Fort Hood 

Killeen Temple 

Holland 

Aquifers 
_ Edwards BFZ (oo..l!crop) 

Edwards BFZ (Oowod,p 

_ TnMy (ovtcrop) 

Tnnlty (dOwr'Idip) 
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IV. STAT EM ENT OF GU IDI NG PRI NCIPLES 


The District recogni zes Ihal the ground water resources o f Be ll Cou nt y and the Central Texas 
region arc of vital importance. The preservation of thi s most valuable resource can be managed 
in u prudent and cost effecti ve manner through education, cooperation and developing a 
comprehensive understanding of the aq uife rs. The greatest threat to the District in achiev ing its 
Slated miss ion is the inappropriate management of it s groundwate r resources. based on a lack of 
unde rstanding o f local conditions. T he District's management plan is intended \0 serve as a 1001 
to foc us the though ts and actions of those given the responsibilit y fo r the execution of the 
Distric t' s ac ti vities. 

V. C RITE RI A FOR PLAN CERTI FICATION 

A. Planning Horizon 

The time period for th is plan is 10 years from the date of approval by the execu ti ve 
administrator or, if appealed, on approval by the TWDB. The ori ginal rlli.lI1agemellt pl<ln 
was cc rtilicd by the TWDB in February 2001, This plan is be ing sublllilled as pari of the 
five-year rev iew and re-adopt ion process as required by TWC 36. I072(c). The District's 
Board of Direc tors adopted thi s rev ised ground water management plan on December 13 
2005. and antic ipates approva l by the executive admin istrator of the TWDB in February 
2006, This management plan will remain in erfcct unti l a rev ised manageme nt plan is 
approved by the executi ve adminislralOr or the TWDB. The Plan shall be re viewed 
(annuall y), and updatcd and readopted in accordance wi th the requirements o f the Texas 
Water Code. 

U. Board Resolution 

Cen ijied copy oI the Cleanvater Ulldergro/llul Water COllseI"l'ati(J/1 District resolution 
adopring rhe plall 3 1 'lA C §356,6(a)(2) 

A certilied copy of the Clearwater Underground Water Conservation District resolution 
adopt ing the plan is located in Append ix B - District Resolution . 

C. Phm Adol>lion 

El'idellce tltat rite plan lI'as adopted ajier lIorice alld hearillg 31 'lAC ,~356.6(a)( 3) 

Public no ti ces docllme nti ng that the plan was adopted following appropriate public 
meetings and hearings are located in Appendix C - Noticc of Meetings, 
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D. 	 CoordilUltion with SurfHce Water Management Enlities 

Evidel/ce r"ar fo/lowing lIorice mId hearillg rhe Disr rict coordillared ill rile del'eiopml'llf (~r 
its IIl(l/wgelllell t plall with slIlf ace water managell/ent el/tit ies. nyC 36. 107 l ea) 

A letter transmitting a copy of thi s plan to the Brazos Ri ver Authority is located 111 

Appendix 0 - Letter to Surface Water Manageme nt Entities. 

VI. 	 ESTIMATES OF TECHNICAL INFORMATION REQUIRED BV TIVC § 36. 1071 
/ 3 1TAC 356.5 

A. 	 Managed ava ilab le groundwater in the district based on the desired future 
condition established under TIVC 36.108-TWC § 36.10701 (c)(3)(A) 

Managed availab le groundwater is de lined in TWC §36,(X)I as "t he amoun! of wate r thai 
may be permi tted by a di strict for beneficia l use in accordance with the desired future 
condition of the aquife... '· The des ired future condi tion of the aq uifer may onl y be 
determined through jo int plann ing with other ground water conservation di stricts (GCDs) I 
in the same groundwate r management area (GMA ) as required by the 791h Legislature 
wi th the passage of HB 1763 into law. The Distri ct is located in GMA 8. The GCDs of 
GMA 8 have not completed the joint planning process to dete rmine the desired fut ure 
condition of the aquife rs in the GMA. The District is unable to present a va lue fo r the 
managed avai lable groundwater in the aq uife rs of Be ll Coullly as of the date of th is plan 
document. 

Prior 10 the enactment of the GMA joint planning provI sion the District identifi ed 
selected ground water management conditions as a benchmark to establi sh groundwater 
ava ilability in the major aquifers of the District. The identificat ion of the se lected loca l 
groundwater management conditions was accomplished using a process similar 10 the 
currentl y requi red GMA process. The District identified the local benchmark 
manage ment conditions for the major aquife rs in preparation to meeti ng the requirement 
that the District 's management plan be submitted for re-cert ifi cation or approva l by 
TWOB by February 2006. The identi fied benchmark management conditions were 
appli ed to the TWDB groundwater availabilit y mode ls (GAMs) for the major aqu ifers in 
Be ll County. Us ing the GAMs the District estab lished groundwate r availability va lues fo r 
the major aquife rs in Be ll County, based on maintaining the identified local condi tions. 
Future rcv isions to thi s plan wi ll incorporate coordination with tile othcr di stri cts and 
jo int planning in GMA 8. See Appendi x E for a map of the GMA boundaries. 

To determine groundwater availab il it y, the District conducted a series of simulations 
using the TWDB" s Grou ndwater Availability Models (GA Ms) fo r the Northern Edwards 
(BFZ) and the Northern Trinity/Woodbine aquifers. Each series o f GAM simu lat ions 
was conducted by iterative ly applying increasing amounts of groundwater pumping from 
the aquifer over a predict ive peri od that included a repeat of the drought of record. 
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Pumping was increased, until the allloun t of pumping that could be sustained by the 
aquifer withou t exceed ing the se lec ted management conditions during the worst year of 
the simulated drought of record was identified. 

I. Edwards CBFZ) Aquife r 

<I. Selected Management Conditions 
The se lected management condition of the Edwards (BFZ) aquifer is based on 
maintaining Salado Spring di scharge inlO Salado Creek during a repeat of 
cond itions similar to the 1950's d rough t of rccord . Under thc drought of record 
condit ions. a spring d ischarge of 200 ac re-feet per month is preferred and 100 
ac re -feet pe r month is the minimum acceptable spring now. The District 
conducted GAM simulations during the fall of 2004 based on these minimum 
standards. 

b. GrOlmdwater Availability 
Groundwate r availab ili ty for the Edwards (BFZ) in Be ll County is 7.500 acre- fecI 
per yea r. whic h is based on the selected managemen t condit ions di scussed above. 
The application of the Northern Edwards (BFZ) aquifer GAM assumed that 
pUlllping would be reduced by 20 pe rcen t during periods of climat ic stress. For 
the purpose of Ihe simulations, a cl imati c stress peri od was defined as a two
month period when the rainfall was less than 50 percen! of the long te rm average 
month ly rai nfall. In determining the groundwater availab le for permill ing. 500 
acre- feet pe r year is al10cated for exempt wel1 users. This leaves 7,000 acre-feet 
pcr }'car as the ,'olume of groundw;:ltcr ava ila ble for permitting in the 
Edwards (BFZ) aquifer . 

2. Trinity Aquifer 

a. Selected Management Conditions 
There are three recogni zed subdiv isions in the Trinity aquifer. The District 
applied the Nort hern Trinit y/Woodbi ne aquifer GAM 10 simulate the Trinity 
aquifer subdi visions as fo llows: the Upper Trin ity aquife r (Layer 3- Pal uxy + 
Laye r 4-G le n Rosc); the Middle Trinity aq uifer (Layer 5-Hense ll ); and the Lower 
Trinity aquifer (Laye r 7-HosslOn). The Di strict conducted GAM simulat ions 
du ring the spring of 2005 with the fo llowing se lected management conditions of 
the aqu ifer: I) maintaining at least 50% of the ava il ab le drawdown after 50 years 
In the confined portions of the aq uifer (Paluxy, Hensell , and Hosston): and 2) 
mainlaining at least 95% of the saturated thickncss in the unconfined portion of 
the aquifer (Glen Rose) after 50 yea rs. The avai lable draw down was indexed to 
the westernmost extell! of each model laye r in the Distri ct and year 2000 wate r 
levels. The saturated th ickness was indexed to the Killeen area of the Distri ct and 
year 2000 water le vel s. 
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b. Groundwate r Availab ilit y 
Ground water ava il abili ty for the Trinit y aqu ifer in Be ll Count y is 7,092 acre- fee t 
per year which is based on the amounts of groundwater that could be pumped 
while maintain ing the selec ted manageme nt cond itions in each aqui fe r 
subdi vision di scussed above. In determining the vo lume of water ava ilab le for 
permitting, 1,500 acre- feet per year is allocated for exempt we ll use rs. This 
leaves 5,592 ~I cre -feet per year as the ground wate r a , 'a ilable for pe rmitting 
fo r the Trinity ~l quifer. 

The District may al so conside r management of the Trinity aquifer by laye rs. if 
determined nppropriate. If management by laye rs is impleme nted. the 
groundwater ava ilabilit y fi gure for each layer will need 10 conside r allocating 
water for exempt we ll use. See Appendix F for ava ilability fi gures for the upper. 
midd le, and lower Trinity based on the GAM simulations. 

J. Other Water Bearing Formations 

Other geologic uni ts in Bell Coun ty fro lll which groundwater is produced include 
Stream All uviulll or Terrace Depos it s. the Austin Chalk, The Buda Limestones. 
the Edwards Group and equi valent rocks outside of the recogni zed bounds of the 
Edwards (BFZ) aq uifer, Kemp Fill .. Lake Waco Fm. , OZ<ln Fm. , and Pecan Gap 
Fm. These sources of grou ndwate r are minor sources of wate r supp ly that are used 
in only limited areas within the Distri ct. There is current ly no GAM ava ilable for 
these minor groundwater sources and simu lat ions have not been conducted 10 

determine groundwate r avail abilit y. As a result , selected management condit ions 
and ground wate r availability fi gures are not availab le for these sources of 
ground water. See Appe nd ix G for a more detailed di sc llss ion of these water 
bearing formal ions. 

B. 	 Amount of groundwater being used within the district on an a nnual basis 
3 ITAC356.5(a)(S)(B) (Implemenling T WC §36.107I (c)(3)(B)) 

The amolln t o f ground water used in Bell Coun ty du ri ng year 2004 is shown in the table 
be low. Data fro m 1980 to 2000 is provided by the Texas Water Development Board 
from the ir Water Use Survey database. This data does not di stingui sh between exempt 
and non-exempt we ll s. 

Data fo r 2003 and 2004 is prov ided from the Distri ct' s records. The Distri ct began 
registeri ng well s in February 2002 and began recording prOduction from non-exempt 
we ll s during 2003. At the end o f 2004. approximate ly 4.228 we ll s were reg istered. 
Although the Distri ct has made considerab le progress in registering well s, the re are still 
several we ll s in Bell County that arc n OI registered. and are therefore not considered in 
the table be low. The Distri ct req uires monthl y production report s for all Class ification 2 
non-exempt we ll s (commerc ial). Class ification I non-exempt we ll s arc well s that would 
OI herwise be considered exempt but are located on a tract of land of less than 10 acres. 
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Production repon s are not requircd fo r Class ification I we ll s: howeve r, producti on cannot 
exceed 25.000 ga llons per day. There is currently onl y one Class ificat ion I non-exempt 
well. Production from this we ll has been estimated at approximate ly 0.5 acre-fect per 
yea r and is incl uded with the non-exempt we ll s under "Other" ground water sources 
shown in the tab le be low. With the exception of thi s Class I well. the fi gures for the non
exempt we lls represent ac tual production that was reported to the District. In 2004. the 
Di stri ct began esti mating production from exempt well s based upon information that was 
prov ided to the Di strict on the registration forms. Therefo re, production from the exempt 
well s is shown only for 2004. 

Exhibit C -- Est imates of the Annual Amounl or Groundwaler 
Being Used in He ll Counly in Acre-Feet per Year 

Totat 
Ycar l~d"' :lrd s (UFZ j TrinH), Olher All 

At uifers 
Non-

Non· "::s lirnall"d 1'01011 "::xel1l lll Eslinmled Total Nun- ESlimated TOlal 
I-: xelllol EX(' 1I1 II EX(,111 )1 I-: xelll )1 "::x(,III)1 

11)80 -- -- li S -- -- 5S 1 -- -- -- 696 

1985 -- -- J6.1 855 	 I .2IM 

1990 -- 19J - W 	 -- -- I .OU. 

1995 -- --	 -- -- ,." -- -- -- 1. 117"' 
2t)(HJ -- -- 110 -- -- ." -- -- - '9' 
200.1 1..388 -- LJS' 997 -- 997 222.5 -- 222.5 2 M17.5 

200.:1 1,.371 285 1656 9]4 811 1 745 53 '02 955 4~l56.5 ,SOUICC. T\\ DB W<Hcr Use Survey D.lIa 1980 20<X1. <'I nd D1st-nct ESl1m,l\Cs 2003 2004 

C. 	 Annual amoun t of recharge from precipitation 10 the groundwater resources 
within Ihe d islrict- 3 ITAC356.5(a)(5)(C) (Implementing TWC 
§36. 1071(c)(3)(C)) .j 

The estimates of the annual amoun l of recharge 10 the groundwater resources of the 
District that are recog ni zed as Major Aquife rs by TWDB are based on the GAM 
simulations conducted 10 assess the amount of availab le groundwater in each aq uifer. The 
Nort he rn Edwards (BFZ) aquife r GAM app lication simul ated Ihe actual c1 imal ic 
conditions o f Be ll Count y during the drought of record decade of the 1950's and ended 
with a simulalion of the climatic conditions of 1960 which may be considered an ave rage 
year. The Nort he rn Trinily/Woodbine aquifer GAM application simulated 43 yea rs of 
ave rage c limatic conditions and ended the final decade with a 7-year cl roughl of record 
using the buil t-in c liTllalic condit ions in the predicti ve mode l of the GAM. The amount of 
annual recharge 10 these aqui fe rs may vary signi ficantly duc to cl imatic cond itions. 
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Recharge estimates refl ect ing both the worst yea r of the drought of record and average 
yea rs are presented for thc Edwards (BFZ) and Upper Trinit y aquifers. No estimate of 
annual recharge from precipitation is presented for the Middle and Lower Trinit y aquifers 
because the re is no outcrop o f either of these hydrologic units in the District. The District 
has made no estimate of the amount of ann ual re<: harge 10 the minor sources o f 
groundwater in the Di strict. 

1. 	 Gdwards (OrZ) Aq uifer Recharge 

a. 	Average Year (simulated 1960): 
47.464 acre- fect per ycar 

b. 	Drought of Record (simulated 1954): 

9,4 18 acre- feet per year 


2. 	 Upper Trinity Aqui fe r Recharge 

3. 	 Average Year (unspecified): 
4.546 acre -feet per year 

b. 	Drought of Record (s imu lated 1954): 
2.262 acre-feet per year 

Trillity aquifer estill/are source: Tum er, Collie & Bradell GAM Run #7: August 28. 2005 

o. 	 For each .Iquifcr, .,"nual volume of water that discharges from the aquife r to 
springs and any surface water bodies, including lakes, strciuns, and rivcrs- '-I 
T We §36. \07 I(c)(3)(D) 

The estimates of the annua l amount of wilter di scharged to surface wate r systems by the 
groundwater resources of the Distri ct that are recognized as Major Aquife rs by TWDB 
are based on the GAM simulations conducted to assess the amount of available 
groundwater in each aq uifer. The Northern Edwards (BFZ) aquife r GAM app lication 
simulated the actual cl imatic conditions of Bell County during the drought of record 
decade of the 1950's and ended with a simulation of the cl imatic conditions of 1960 
which may be considered an average year. The Nort hern Trini ty/Woodbine aquifer GAM 
application simu lated 43 years of average climatic condi tions and ended the final decade 
with a 7-year drought of record lI sing the built -in cl imatic conditions in the predictive 
mode l of the GAM . The amount of annua l di scharge fro lll Ihese aquifers may vary 
significalll ly due to climatic condi tions. Discharge estimates refl ecting both the worst 
year of the drought of record and average years are presented for the Edwards (BFZ) and 
Upper Tri nit y aquifers. No estimate of annual di scharge to surface water systems is 
presented for the Middle and Lowcr Trinity aquifers bccause there is no outcrop of eithcr 
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of these hydro log ic uni ts in the District. The va lues presented for the Edwards (BFZ) 
aqui fer are taken frorn the Drai ns val ue of the GAM Water Budget. The va lues prese l11ed 
for the Uppe r Trinity aquifer arc the sum of the Stream Leakage and Drains val ues in the 
GAM Water Budge!. The Distri ct has made no estimate of [he amount of the an nual 
di scharge to surface water systems by the Illinor sources o f ground water in the District. 

I. Edwards (BFZ) Aq uifer 

a, A verage Year (simulated 1960): 
44.553 acre- fcet pe r year 

b, Drouglll o f Record (simulated 1954): 

14,717 acre- feet per year 


2. Upper Trinit v aquifer 

a, Ave rage Year (unspeci fied) : 

952 acre- feeL per year 


b, Drou ght of Record (si mu lated 1954); 

805 acre- feet per year 


Trillity aqll ifer estimate source: 'filmer , Collie & IJradel/ GAM Rill/ #7; AllglIst 28, 2005 

E. 	 Annua l volume of flow into and out of the district within each aquife r a nd 
between aCluifers in the district, if a groundwater availability model is aVll ihtblc 
- TWC §36.1071(c)(3)(E) 

There are o nly two aquifers in the District fo r whic h a TWDB GAM is availab le, The 
aquifers are the Trinity aquifer (Northe rn Trin ity/Woodbine aquifer GAM) and the 
Edwards BFZ aqui fer (Northern Edwards BFZ aquifer GAM ). The es timates of the 
amount of water nowing into and out o f the Distri ct wit hin cach aquifer and between 
aquifers in the District arc based on the GAM simulat ions performed fo r each aqu ifer [ 0 

assess the ava il abili ty of gro undwater. The Northern Edwards BFZ aqui fer GAM is a 
si ngle laye r model and does not have the ability to resolve verti cal water movement from 
o ne po rt ion o f the aquifer to anot he r within the Districl. The Northern Edwards BFZ 
aquifer GAM does reso lve ve rti cal leakage o f the Edwards aq uife r to overlying 
formations. The Northern TrinitylWoodbine aquifer GAM is a 7-layer mode l and does 
ha ve the ability [0 reso lve vertical movement o f water within subdi vis ions of the aqu ife r. 
The Northern TrinityfWoodbille aq uifer GAM includes the Edwards aqui fer as Laye r 2 o f 
the model and has the abi lity to reso lve the leakage of water from the Trinity aquife r [ 0 

the Edwards aquifer in Bell CouIlIY. 

The Northern Edwards (BFZ) aquifer GAM app licat ion s imulated the actua l cl imatic 
conditions o f Bel l County during the d rough t o f record decade of the 1950 's and ended 

Di,l'll'il'l M ml(l}-:l'm"111 1'/(//1 13 
Adop/I'd Ocwbe,- 24, 2(}()() 

Red,wi! O,', '/'miJa /J, 2005 



with a simulat ion of the climatic conditions of 1960 which may be cons idered an average 
yea r. The Nonhern Trini tyAVoodbine aquife r GAM application simu lated 43 years of 
average climatic condit ions and ended the fina l decade with a 7-year drought of record 
using the built -in climatic conditions in the predicti ve mode l of the GAM. The amoun t of 
an nual flow of water inlO. ou t of and withill these aq uife rs Tllay va ry significantly due to 
climatic conditions. Discharge estimates refl ecting both the worst yea r of the drought of 
record and average years are presented for the Edwards (BFZ) and Trini ty aq uifers. 

I. Edwards (BFZ) Aquifer 

a. Average Year (simulated 1960) 

Flow il110 the aqu ife r wi thin the District: 
13.296 acre-feet per year 

Leakage out of the aq uifer in the District: 

3, 120 acre-feet per year 


b. Drou!!h t of Record (s imulated 1954) 

Flow into the aquifer within the District: 

7,388 acre-feel pe r year 


Leakage ou t of the aq ui fer in the Dist ri ct: 
2.9 13 acre-feet per year 

Edwards aql/(fer estimate sOl/ree: TI/mer. Collie & Bradell GA M RI/II #6; September 13, 
2004 

2. Trinity Aquife r 

a~ Ave rage Ycar (unspec ified) 

Flow into the aquifer within the District: 
Upper Trinity aquifer- Laye rs 3 + 4 = 1.477 acre-feet per year 
Middle Trinity aq uifer- Laye r 5 =3, 170 acre-feet per year 
Lower Trinity aquifer- Layer 7 =6, 158 acre-feet per year 

Flow Ollt of the aquifer wi thin the District: 
Upper Trinity aquifer- Layers 3 + 4 ~ 442 ac re- feet per year 
Middle Trini ty aqlli fer- Layer 5 = 1.185 acre-feet per yea r 
Lower Trin it y aqui fer- Layer 7 = 1.706 acre-fect per year 

Movement between aquifer subdi visions in the District: 
Leakage from the Edwards aquifer to the Upper Trinity aquifer (Layers 3 + 4) 

ill the Distri ct = 164 acre-feet per yea r 
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Leakage fro l11 the Upper Trin it y aq uifer downward 10 the Middle Trin ity 
aquifer (Laye r 5) = 1,2 15 acre-feet per year 

Leakage from the Middle Trinity aqui fe r downward to the Lower Trinit y 
aquifer confining zone (Laye r 6) = 1.842 ac re-feet per yea r 

Leakage from the Lower Trinity aqu i fer confining zone downward in lO the 
Lower Trinity aquifer (Laycr7) = 1,988 acre- feet per year 

b. 	 Drought of Record (s imulatcd 1954) 

Flow into the uquife r with in the Distri ct: 
Upper Tri ni ty aquifer- Laye rs 3 + 4 = 1,007 acre-fee t pe r year 
Middle Trinity aquifcr- Laye r 5 = 2.045 ac re- feet per year 
Lower Trinity aqui fer- Layc r 7 =4,453 acrc- feet per year 

Flow out of the aquifer within the District: 
Uppcr Trinity aquifer- Laye rs 3 + 4 = I 39acre -fect per year 
Middle Trinity aqu ifer- Laye r 5 =607 ac re-feet per ycar 
Lower Trin ity aqu ifer- Laye r 7 =2,568 ac re-feet pe r year 

Movement between aquifer subdi visions in the District: 
Leakage from the Edwards aquifer 10 the Upper Trinity aquifer (ulyers 3 + 4) 

in the District = 179 acre-feet pe r year 
Leakage from the Upper Trinity aquifer downward to the Midd le Trinity 

aquifer (Layer 5) = 1.244 acre-feet per year 
Leakage fro m the Middle Trinity aquifer downward to the Lower Trinity 

aq uifer confining zone (Layer 6) = 1.899 acre-feet per year 
Leakage from Ihe Lower Trinity aqu ifer confining zone downward into the 

Lower Trin ity aqui fe r (Laycr7) = 2.0 19 acre-fec t per year 

Trillit)' aquifer estill/au' sOllrce: Tllm er. Collie & Bradell GAM RUII #7: Augllst 28. 2005 

F. 	 Projected surface water suppl)' in the district, according to the most recently 
adopted state water plan-TWC §36. 107 1 (e)(3)(I') 

The most recently adopted state water plan is the 2002 State Water Plan. In the 2002 
Plan. Table 5 ind icates a projected water suppl y fo r Bell Count y of 96,953 ac re-fee t/yea r 
for ycar 20 10. This inrormation is shown below in Exhibit D. Since the planni ng cycle 
for the 2007 State Water Plan is in progress, Ih is management plan will also incorporate 
fi gures for projec ted surface water suppl y from the 2005 Ini ti all y Prepared Plan or the 
Brazos G Regional Water Planning Group (RWPG ). The 2005 Initiall y Prepared Plan fo r 
Brazos G RWPG was adopted by the regional water planning group and submiuedto the 
TWDB during the summer of 2005 ror inclusion in the 2007 State Water Plan which wi ll 
be adopted in 2006. 
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Two major water reservoirs located in Bell County are Lake Belton and Lake Still house 
Hollow. The Brazos G RWPG Plan (Table 3.1 - 1, Major Reservo irs of tile Brazos River 
Bas in ) iden tifies 100,257 acre- feet/year as the authorized di ve rsion, or permiucd yield. 
from Lake Belton, and 67,768 ac re-feet/year for Lakc Still house Hollow. This provides a 
total yie ld of 168.025 acre-feet/year for the two lakes. Howe ve r, the firm yield for these 
two lakes fo r yea r 2060 is renected in Table 3.2-2. Yie lds for Large Reservoirs in the 
Brazos G Area, and iden tifies 97,2 17 acre-feel/year for Lake Belton and 67,768 acre
feet/year for Lake Still house Hollow, for a total of 164.985 acre-feet/year. Firm yie ld is 
the maximulll qua ntit y of water that can be guaranteed from a reservoir during each yea r 
of the drought of record. Curren tly. the Brazos Ri ve r Authority has under contract 
approxi mately 93,700 acre-fect/year to Bell Cou nt y entities. 

Exhibit D -- Total Projected Bell County Surface Water SUIJIJJies 

ill 

i . 

" 
. i 

i i 

i, 


Source: Ex hi bit B, Table 5, Water for 

The US Corps of Engineers is the owner and operator of Lakes Be lton and Sti ll holl se 
Hollow. The Brazos Rive r Authority manages water ri gh ts from both lakes as well as all 
tributaries of the Brazos Ri ver. The Department of the Army (Fort Hood) also manages 
the watcr rights from Lake Belton . 
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G. 	 Projected total demand for water in the district according to the most recently "I 
adopted state water plan- T WC §36. 107 I (c)(3)(G) 

The Illost rece ntly adopted state water plan is the 2002 State Wate r Pl an. In the 2002 
Stale Water Plan, Exhibit B, Table 2 indicates a projected tOlal water de mand for Bell 
County o f 76.703 acre-feet/year for year 2010. Th is information is shown be low in 
Exhibit E. S ince the planning cycle for the 2007 State Water Plan is in progress . thi s 
management plan will al so incorporate fi gures for projected total water de mand from the 
2005 Ini tiall y Prepared Plan of the Brazos G Regional Water Pla1l11i ll g GruuJ-J (R WPG). 

Water de mand projections and population projec tions fo r Bell County from the 2005 
Initiall y Prepared Plan of the Brazos G RWPG are shown be low in Exhibi t E. The 
projec ti ons arc from year 2000 10 2060 and include demands that may be met by water 
fro lll either o r both surface water and groundwate r. District records indicate that 
groundwater usage in Be ll Coun ty during year 2004 totaled 4,356 acre- fect or 
approx imate ly 8% of the County's total demand. 

Exhibit E -- Total Projected Bell County Wate r Demand 

i I 

iI 

. i 

89,922 97,920 102,136 103,554 

Source: 
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Exhibit F -- Bell County Population and Water Demand Projection 

V.., 2000 2010 2020 2030 2040 2050 2050 


Population 237,974 279,31 315,76 351,33 381,83 408.40 432,41 


Water Demand 
Manufacturing 8 98 1,08 1,18 1,27 1,35 1,46 

Sleam-Electric 3,67 4,29 5,05 5,97 7,10 

Mining 174 155 15 14 144 141 13 
trrlgatlon 1,679 1,65 1,63 1,611 1,591 1,56 1,54 

Livestock 95 95 95 95 95 95 95 
Municipal 45,03 55,11 64.401 70,40 75,17 79,48 83,72 

Total Water Demands (ac 
48,63 58,85 71,89 78,59 84,191 89,47 94,931ft per year) 

Source: Exhib it 0 of Region G In iti ally Prepared Water Plan , 2005 

VII. CONSIDER THE WATER SUPPLY NEEDS AND WATER MANAGEMENT 
STRATEGI ES INCLUDED IN THE ADOPTED STATE WATER PLAN- TWC i'::' 
*36.107 1 (E)(4) 

The Illost recently adopted state water plan is the 2002 State Water Plan , In the 2002 
State Water Plan, wate r management st rategies (WMSs) were recommended for 7 Water 
User Groups (WUGs). Each o f thcse recommcnded WMSs in volved the increase of 
surface water supplies of the WUG. For one additional WUG (Fan Hood): 
recommending a WMS was cons idered not applicab le to the Regional Water Planning 
process. There were no groundwate r based WMS recommended in the 2002 State Water 
plan to suppl y WUGs in Bell County or to suppl y WUGs in other counties wit h 
groundwater from Be ll County, See Exhibit G be low, 

The Di strict has employed the TWDB GAMs fo r the Edwards and Trini ty aquifer in the 
Distri ct to determ ine the amount of ground water which could be used on an annual basis 
while maint ai ning the aquifer management criteria adopted by the District. The amounts 
of groundwater that the District determined are ava ilable for use in the Edwards and 
Trinity aquifers in the Distri ct exceeds the allloun t of water considered avai lable from 
these aquifers in Exhibit B. Table 4 o f the 2002 State Water Plan, See Exhibit H be low, 
The amounts of groundwater availab le for an nual use in the Edwards and Trinity aq uifers 
in the Distri ct will not prevent the implementation of any recommended WMS or restrict 
the amou nt of groundwater cons idered available in the 2002 Slate Water Plan. 
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Exhibit G -- Bell County Recommended W~'tcr Managemcnt Strategies 

Water 
Uanagemllflt 

woo Str....y Source 2000 2010 2020 2030 2040 2050 

Demand is based on full 

NlA stalling: iflleeded get water 
from Gatesville anGIor Bell 

Fori Hood County WelD 111 

Voluntary Central Texas WSC (Lake 
Holland Redis tribution Stillhouse Hollow) 100 100 100 10( 

lillie River Voluntary 
Academy Redistribu tion Temple (Lake Beilon) 150 150 150 150 15 

Morgans Voluntary 
Point Redistribution Temole (Lake Belton) 6SO 650 650 650 650 65 

Southwest Bell 
Salado 
(COP) 

County Regional 
Water System Central Texas WSC 1,500 1,60< I,sao! 1,500 1,500 

Voluntary 
Troy RedtstributJon Temple (lake Belton) ISO ISO ISO 150 ISO ISO 

Manufact  Voluntary 
unng Redistnbution M&I Possum Kingdom Rerservoir 3,735 4,335 6,015 7,315 8,075 ',395 
Steam 
Eleclnc Volunlary 
Power Redistribution M&I Possum Kingdom Rerservoir 11 ,200 11 ,200 11 ,2OC 11,2OC 11.2OC 

SOllrce: Exhibit B. Table 12 of Wate r for Texas. 2002 

Exhibit J-I -- Projected Amount of Groundwater in Edwards ~,"d Trinity Aquifers 

Aqultet' Estimate Source 2000 2010 2020 2030 2040 2050 

Edwards-BFZ Aquiler SWP t ,315 1,3t5 1.315 1.315 1.315 1.315 

Edwards·BFZ Aquifer CUWCO 7,500 7,500 7,500 7.500 7,500 7.500 

Trinity Aquller SWP 2,169 2,169 2,169 2.169 2,169 2,169 

Trimty Aquiler CUWCO 7.092 7.092 7,092 7.092 7,092 7.092 

Source: Ex hI bit B. Table 4 of the Water for Texas, 2002 and from Dist ri ct ProjectI ons 

Si nce the planning cycle for the 2007 State Water Plan is in progress. thi s management 
plan will also incorporate fi gures for water supply needs and water management 
strategies from the 2005 Initiall y Prepared Plan o f the Brazos G Regional Water Planning 
Group. The proposed management strategies identi fied in the Brazos G RWPG Plan do 
not involve increased use of groundwater. According 10 Section 4C. 1. Be ll County Wate r 
Supply Pl an. there is sufficient groundwate r identi fi ed in th is plan lInder managed 
ava ilable grollndwuter to meet the curren t identified needs as well as add itional needs. 
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An overview of the wate r supp ly needs and wate r management strateg ies identified i ll the 
Brazos G RWPG Plan is provided below. 

A. Water Shortages 

Of the 26 Water Use r Groups identified in the Brazos G RWPG Plan , seven were 
projectcd to have waler short ages by the year 2060. The projec ted shortage of water for 
these seven users totals 5,3 14 acre- feet/yea r. Threc of these use rs use onl y surface water 
(Dog Ridge WSC; Cit y of Killeen; Ci ty of Morgan's Poin t Resort), th ree use a mi xture of 
groundwate r and surface watcr (Be ll -Milam-Falls WSC; Elm Creek WSC; CiIY or Lillic 
Ri vc r-Academy), and onc uses onl y groundwater (Manufacturing). The source of 
ground water for these users is identified as thc Trin ity aqui fc r. All o f the management 
strateg ies in vo lve purchasing add itional surface watcr and observing conscrvati on 
measures. Addi ti onal li se of groundwater is not identified as part of the management 
strategy. 

Jarre ll -Schwe rtne r Wate r Supply Corporat ion's se rvice area includes southe rn Be ll 
County and northern Williamson County. The Brazos G RWPG Plan identi fics them as a 
water user in Williamson County (Section 4C.36. Williamson County Water Supply 
Plan). By the year 2060 , they arc projected to have a short age of wate r of 1.41 6 acrc
fect/year. Their water suppl y is groundwater from the Edwards (BFZ) aquifcr. Their 
management strategy includes observing conservation measures, purchas ing surface 
watc r, and BRA System Operations-Lake Granger Conjuncti ve Use Project. Additional 
use of ground water is not identifi ed as part of the management strategy. 

8. Water Surplus 

Nineteen of thc Water User Groups identified in the Brazos G RWPG Plan arc projected 
to have surplus water through the year 2060. Four of these are iden tified as using both 
surface water and groundwater (East Be ll WSC; Moffa t WSC; Salado WSC: City of 
Troy). With the cxception of Salado WSC, the source of groundwater is identified as the 
Trinity aquife r. Salado WSC uses water from the Edwards (BFZ). However, District 
records indicate six othcrs also use or have the potential to use groundwater (Ci ty of 
Holland: Pendleton WSC: Ci lY of Rogers; Mining; Irrigation: Li vestock). Since these 
users are projected to have a surplus of waler or no projcc ted needs, no changes in water 
supply arc recollllllended . 

VIII. MANAGEMENT OF GROUNDWATER SUPPLIES 

TWC Sec tion 36.001 5 states that groundwater conservat ion di stric ts (GCDs) are the state 's 
prefe rred method of groundwater management and establi shes Ihat GC Ds will manage 
groundwate r resources through rules developed and implemented in accordance wit h TWC 
Chapter 36. Chaptcr 36 gives dircc tlvcs to GC Ds and the statu tory authority 10 carry Oul such 
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direct ives, so that GCDs are provided the proper tools to protec t and manage the groundwater 
resources withi n their boundaries. 

The Distri ct will manage the supply of ground water within the Distri ct in o rde r to conse rve the 
groundwater resources while seeking 10 maintain the economic viability of all ground wate r use r 
groups - publ ic and pri vate. In consideration o f the economic and cult ural activities occurring 
within the District, [he Distri ct will identify and e ngage in such acti vities and practices which, if 
impleme nted, would result in a reducti on of ground wate r use. The ex isting observation netwo rk 
of groundwater well s will be used \ 0 moni to r the changing condi tions of the ground water 
resources within the Distri cl. If necessary. the observation network may be expanded. 

The regulato ry tools gran ted to GCDs by TWC Chapter 36 enable GCD's 10 preserve historic 
and ex isting users of groundwater. The Di stric t protects hi storic and existing use rs by granti ng 
such groundwate r users hi stori c and existing use permi ts that have prio rit y over operating 
perrnit s. TWC Chapter 36 also allows GCDs to establ ish manageme nt zones within an aq uifer or 
aq uife r subdi vision. The Distri ct's rules provide fo r the des ignation of management areas as 
needed to betlcr manage and regulate the groundwater resources of Bell Count y. 

The District may deny a water well drill ing permi t or limit groundwater withdrawals in 
accordance with the require ments stated in the rul es of the District. In maki ng a determi nation to 
den y a pe rm it o r limit groundwate r withdrawals, the Distri ct will conside r crit eria identifi ed in 
TWC Secti on 36. 11 3. 

In accordance wi th the Distri ct's miss ion of protec ting the groundwater resources of Bell Couru y. 
the Distri ct may requi re reduction of ground wate r withdrawals to amounts that will no t cause 
harm to the aqu ife r when considering the des ired futu re condition of the Distri ct' s aquifers and 
the amount of managed available groundwater within the Distri ct. To achieve thi s purpose. the 
District may. at the di sc retion of the Board. ame nd or revokc any pe rmits after no ti ce and 
hearing. The determination to seek the amend me nt or revocat ion of a pe rmit by the District wi ll 
be based on aquife r cond itions as obse rved by the Distri ct. The Distri ct will enforce the te rms 
and conditions of pe rmits and the ru les of the District by injunction or other appropriate re li e f in 
a court of competent jurisdi ction as prov ided fo r in TWC §36. I02. 

A conti ngency plan to cope with the effects of water suppl y delic its due to cli mat ic or othe r 
conditions may be developed by the District and adopted by the Board afte r noti ce and hearin g. 
In deve loping [he contingency plan. the Distri ct will consider Ihe economic e ffect of 
conservation measures upon all water resource user groups, the local implications o r the e-xtent 
and effec t of changes in water storage conditions, the unique hydrogeo logic conditions of the 
aquifers within the Di strict and the appropriate conditions under whic h the contingency plan will 
be implemented . The Distri ct will evaluate the groundwater resources availab le within the 
District and dete rmine the e ffectiveness of regulatory o r conservation measures. A publi c o r 
private USC I' Illay appea l 10 the Board for d isc retion in e nforcement of the provisions of the water 
suppl y de fi cit contingency plan on grounds of adverse economic hardship o r unique local 
condit ions. The exerc ise of said di scretion by the Board shall nOi be construed as lim it ing the 
power o r the Board. 
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IX. 	 ACTIONS, PROCEDURES, PERFORMANCE ANI) AVOIDANCE FOR PLAN 
IMPLEMENTATION 

The Distri ct will implement the provisions of this plan and will utili ze the provis io ns of this plan 
as a guide post for determining the direction o r priority for all District activit ies. A ll operations of 
the District. all agreeme nt s entered into by the Dislrict. and any additional planning effort s in 
which the Distri ct Illay participate will be consistent with the provisions of thi s plan . 

Rules adopted by the District for the permiuing o f we ll !'> and the productio n of gruumJwi:tter ~ hall 
comply wi th TWC Chapte r 36. including *36.1 13. and the prov is ions of thi s management plan . 
All ru les will be adhered [0 and enforced. The prollluigation and enforcement of the rules will be 
based 0 11 the best technical evidence ava il able to the Distri c t. 

X. 	 METHODOLOGY FOR TRACKING DI STRI CT PROGRESS IN AC HIEVING 
MANAGEMENT GOALS - 3 1 TA C 356.5(a)(6) 

The Distri ct manager will prepare and present an Annu,,1 Report 10 the Board o f Directors on 
District performance in regards to achieving management goals and objec tives for the fi sca l year. 
The report wi ll be presented within 120 days fo llowing the completi on of the Dislri ct" s fi scal 
year, beginning wi th FY06, The Board will maintain the repol1 on fi le, for public inspection at 
the District's o ffices upon adoptio n, 

XI. 	 GOALS, MANAGEMENT OBJECTIVES and I'ERFORMANCE STANDARDS 

The management goals, objecti ves, and performance standards of the Distri ct in the areas 
specified in 3 1TAC§356,5 are addressed below, 

M~mage l11cnt Goals 

A. 	 Providing the Most Effici ent Use of C roundw•.IIer -3 1TAC 356.5(a)( I HA) 
(Implementing TWC §36. 107 I (a)( I)) 

l. 	Objecti ve: Each year. the Distri ct will require the regi stratio n o f all we ll s with in 
the District' s jurisdicti on, 

Pcrfonmmcc Standard: Each year, the number o f new nnd CXlst lllg wel ls 
registe red with the District wi ll be presented in the Distri ct' s annual report , 

2, Objecti ve: Each year, the Distri ct wi ll require permits for all no n-exempt use o f 
groundwate r in the Distri ct as de fined in the Dis trict w les. in accordance with 
adopted procedures, 

Perfo rmance Standard : Each year. a summary o f the number appli catio ns fo r the 
dri lling of nOll -exempt well s, the number o f appli cations for Ihe permittcd usc of 
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groundwater and the disposit ion of the applications will be will be presented in 
the Distri ct's annual report . 

3. 	Ob jective: Each year, the District will maintain a groundwater database to 
include information relat ing to we ll location. production volume, and other 
pertinent information deemed necessary by the Distri ct to enable effecti ve 
monitoring of groundwater in Bell Count y. 

Perform<tllcc Standard: 
a. 	 Each year, the Distri ct's annu al report will include a status report of the 

database development. 
b. 	 Each year, Ihe Distri ct's annual report wi ll include a summary of changes in 

the wate r level condition of the aquifers included in the district water-level 
monitoring program. 

4. 	Objecti ve: Each year, the District wi1] di sseminate educational information 
regarding the water cycle and the status of the aquifers. This may be 
accomplished annuall y through at least lwo of the fo llowing methods: 
a. co nduct an annual contest on ground water and the water cyc le or 

other rel ated topic: 
b. compil e li teratu re packe ts for di stributi on to sc hools in Bell County; 
c. conduct classroom prese nt ation s: 
d. sponsor an educat ional programJc urriculum : 
e. post in formati on on the Distri ct's web si te: 
r. prov ide newspaper articles for publication: 
g. publish District newsletter: 
h. conduct publi c presentati ons: 
I. 	 set up displays at publ ic events: 
J. 	 distribute brochures/lite rat ure. 

Performance Standard: The ann ual report wi ll include a summary of the Distri ct 
activ it ies during the year to di ssem inate educational informat ion regarding the 
water cycle and the status of the aqui fe rs. 

B. 	 Controlling and Prevenling Wnste of Groundwater -31 TAC 356,5(a)( t )(B) 
« Implementing TWC §36. 107 I (3)(2)) 

Ob jecti ve: Each year. the Distri ct wi ll disseminate educational information on 
eli minating and reducing the wasteful use of groundwater focusing on water quality 
protection. This may be accomplished annually by IWO of the following methods: 
a. 	 conduct an annual contest on water quality protection: 
b. 	 compile literature packets for di stribu tion 10 schools in Bell County: 
c. 	 conduct classroom presentations; 
d. 	 sponsor an educational program/c urriculurn ; 
c. 	 post information on the District's web site: 
f. 	 provide newspaper arl ic les for publication: 
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g. 	 publi sh District newsletter: 
h. 	 conduct public presentations: 
1. 	 set up di splays at publi c events; 
J. 	 di stribute brochures/literature. 

Pe rformance Standard : The annual report wi ll incl ude a summary of the Distri ct 
acti vi ties during the year to di ssemi nate educational information on eli minati ng and 
reduc ing the wasteful Lise of groundwate r focusing on water qualit y protection. 

C. 	 Add ressing Conjunct h'e Surface Water Management Issues - 31TAC356.5 
(a)( 1 )(0 ) « Implementing TWC §36. \071 (a)(4)) 

Objecti ve: Each year, the District will part ic ipate in the reg ional planni ng process by 
attending a minimum of two meetings of the Brazos G Regional Water Planning 
Group per fi scal year. 

Performance Standard: Each year. attendance at Region G meetings by a 
representative of the District wi ll be re flected in the Distri ct' s annual report and will 
include the numbe r of meetings attended and the dales . 

D. 	 Addressing Natural Resource Issues which Impact the Use and Availability of 
Groundwater, and which ~Ire Impacted by the Use of Groundwater 
31 TAC§356.5 (a)( I)(E) ((Implementing TWC §36. \071 (a)(5)) 

Object ive: Eac h yea r Ihe Dislricl wi ll monitor water quali ty wi th in the District by 
obtai ning water samples from wells and test ing Ihe waleI' quali ty of al least 6 we lls. 

Performance Standard: Each year, the Distri ct's Annual Report wi ll provide a status 
report on the numbe r of we ll s tested and the lesti ng results. 

E. 	 Addressing Drought Conditions - 31TAC356.5 (a)(I)(F) ((I mplementing TWC 
§36.1071 (a)(6)) 

l. 	 Objecti ve: Each month , the Di stri ct will dow nload the updated Pal mer Drought 
Severi ty Index (PDSI) map and check fo r the periodic updates to the Drought 
Preparedness Council S ituation Report (S ituation Report) posted on the Texas 
Water In format ion Network website www.txw in .nel. 

Performance Standard: Each yea r, the downloaded PDS I maps and Si tuat ion 
Reports will be included in the Di stri ct Ann ual Report to the Board of Directors . 

2. 	 Ob jecti ve: Eac h month, the Di strict wi ll monitor drought conditions by reviewing 
data from the TWDB moni tor we ll s in Bell COUIlI Y that are equ ipped with a 
continuoll s monito ring system . 

Performance Standard: Each year, a graph sllmmari zi ng the water-level changes 
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in the TWDB moni tor we ll s located in Bell Coun ty and equipped with 
continuous mo ni toring equipment will be provided in the annllal report. 

F. 	 Addressing Conser"ation, Recharge Enha ncemcnt, Rainwater Har"estin g, 
Precipitation Enha ncement , o r Brush Contro l, W here Appropriate and Cost 
En'ccti"e - 3 tTAC356.5 (. )(1 )(G) (I mplementing T WC §36. 107 I (a)(7)) 

Prec ipitatio n enhanceme nt is not an appro priate or cost-effec ti ve program fo r the 
Dist rk t <I t llli ::. tilllt:: b~ci.lu~e the re i ~ not an ex i ~ling prec ipi tatio n enhancement 
program o pe rati ng in nearby counti es in which the Dis trict could parti cipate and share 
costs. The cost o f o perati ng a single-co unty prec ipi tation enhancement program is 
prohi biti ve and wou ld requ ire the District to increase taxes in Be ll COllll ty. 

I. 	 Objecti ve : Each year, the Distri ct will promote conservatio n by one of the 
fo llowing methods: 
a. 	 conduct an anll ual contest o n water conse rvatio n: 
b. 	 d istribute conservation literat ure packets to schools in Bell Count y: 
c. 	 conduct classroom conse rvat ion presentations: 
d . 	 sponsor an educational conservation program/c urriculum: 
e. 	 post conservatio n informatio n o n the District' s web si te: 
f. 	 provide a newspaper art icle on cOIl <e rvatioll for publication: 
g. 	 publish an arti cle o n conse rvalio n in the Districi newslell er: 
h . 	 conduct a public conserval ion presentation: 
I . 	 sct up a conse rvatio n d isplay at a public event: 
J. 	 di stribu te a conservatio n brochures/li terature to the public. 

Performance Standard: Each year, the ann ual re po rt will incl ude a sUlllmary o f 
the District acti vity during the year to promotc conse rvat ion. 

2. 	 Objec tive: Each year, the District wi ll promote ra inwate r harvesting by posti ng 
info rmation o n rai nwate r harvesting the Distri ct we b s ile. 

Pe rformance Standard: Each year. the ann ual report will include a copy of the 
info rma tio n o n rainwate r harvesting thm is prov ided o n the Distri ct web site. 

3. 	 O bjective: Each year, the District will provide information re lat ing to reehargc 
e nhanceme nt and brush cont ro l 0 11 the District web si te. 

Performance Standard: Each year. the District <lllnual report will include a copy 
o f the info rmat ion that has been prov ided on the District web s ite re lming to 
recharge enhanceme nt and brush cont rol. 

C . 	Address ing in a Qua ntita ti ve Manner the Desired Future C onditions of the 
Groundwaler Resources - 31 TAC (a)(1 )( 1-1 ) (I mplcntenting T WC §36. 107 I (a)(8) 
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This category of management goal is nOl applicable to the Dist ric t because the desi red 
future condition o f the groundwater resources in GMA 8 has not been defi ncd. 

The District intends to coordinate with other groundwater conse rvation di stricts in 
GMA 8 to de finc the desi red fut ure conditions of the aquifers. as requ ired by TWC 
36. 108. The District also intc nds to rcview and evaluate the GAM simulation result s 
from thc Northern Edwards BFZ aquifer GAM and the Northern Trinily/Woodbine 
aquifer GAM and other availab le data by September 1.20 10 to determine ifrcvisions 
<Ire needed rega rding tOlal aq uifer storage and groundwater avai lab ili ty. 

XII. 	 MANAGEM ENT GOA LS DET ERMI NED NOT-A PPLl CAIlLE TO T HE 
DISTRI CT 

<:0.) /A. Conlrolling a nd Prewnling Subsidence - 3 ITAC§356.5 (a)(I )(C) 

This ca tegory o f managemcn t goa l is not applicable to thc District because the major 
water produc ing formations in the Distric t are composed primarily of competen t 
limeMone. The structura l competency of the aquifer materi als signifi cantl y limits the 
potential for the occurrence of land surface subsidence in the District. 
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APPENDIX A 

Groundwat.er Resources of Bell Counlv 

The Texas Water Development Board classi fies groundwater sources as major or minor 
aqu ife rs. Major aq uifers are aquifers that are capable o f prod ucing large yie lds to well s or 
that produce groundwate r over a large area. Minor aquifers arc aquifers thaI may be 
capable o f produc ing onl y limited yieldS to we ll s o r Ihat produce groundwater ove r [l 

limited area. Many locali zed sources of groundwater may nOl be li sted as a major or 
minor aquifer by TWDS. However. TWDS recogni zes that whether an aqui fer is 
c lass ified as a m:uor aquifer. a minor aquifer or not included in e ither li st may have no 
bearing o n the loca l importance of a part icular source o f groundwater. 

Major Aquifers 
Two major aquifers are located in Be ll Count y, Thcy arc the Trinity and Edwards 
Balconcs Fault Zone (BFZ) aquifers (Exhibit B). Several water suppl y corporations in 
Be ll Count y have the abili ty to utili ze groundwate r in an emergency situation. 

Edwards (BFZ) aquifer 
The Edwards (BFZ) aq ui fer is composed of the Edwards and Associated Limestones. II is 
localed in the southern part of the count y and scrvcs as the water supply for the City of 
Salado and o ther coml11unities in the area, The outcrop of the aq ui fer is generaJly found 
to the west of 1-35 and the downdip port ion of the aquifer is generall y 10 the east of 1-35, 
Recharge to the Edwards aquifer genera ll y is from percolation of slOrrn run-off water in 
intermillent strea ms nowing across the ou tcrop area, as well as direct infiltrat ion of 
rainfall over the outcrop area. Water quality in the Edwards aquifer is gene rall y high: 
however. within a re lat ive ly ~hort distance east of IH 35 the wate r quality is rapidl y 
reduced, In Be ll County wate r in the aquifer generall y moves from the recharge zone 
toward natural di scharge via the Salado Springs. Wi thin Bell Count y the ava ilabili ty of 
ground water from the Edwards aquife r wa tcr is based on mai ntaining at least a minimum 
spring now m Salado Springs during a repeat of the drought of record . 

Trinity aquife r 
The Trinity aquifer is composed of three subdi visions: tbe Upper Trinity: the Middle 
Trinit y and the Lower Trinity aquifers. The Upper Trin ity aquife r is composed of the 
Glen Rose Formation: the Middle Trin ity aq uife r is composed of the HenscH Sand and 
Cow Creek Limestone; and the Lower Trinity aq uifer is composed of the Sligo 
Limestone and HOSSlOn Sand. The Upper Tri nit y aq uifer crops out in weste rn Be ll 
Count y and is located generall y west of the Edwards aq uifer outcrop. The Middle and 
Lowcr Trinity aquifers do not outcrop in Bell County, However. the Trinity aquifer 
underli es all of Bell County, Wate r qualit y in the Trinity aquifer is good to moderate in 
western Bell Count y, East of IH 35 the water qual ity in the Upper and Middle Trinity 
aquife rs deteriorates, but the water quali ty of the Lower Trin ity aquifer remains useable 
for Illost purposes over most of Be ll Count y. The avai labili ty of ground wate r fro m the 
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subd ivi sions of the Trinity aquifer is based on the management of aq uife r pumping to 
main tain the result ing draw down wi thin acce ptab le limit s. The Trini ty aquifer has 
estab li shed management targets for the limit of acceptab le draw down . 

Exhi bit I -- Ceologic a nd Hydrologic Un its of Hell County 

C roup Formation Member Hydro logic Uni t 

N/A 
Alluviu m 

Terrace depos its 
Alluvium and terrace 

deposits 
Marlbrook Marl Marlbrook Marl 

Navarrorray lor Pecan Gap Chalk Pecan Gap Chalk 
Ozan Formati on Ozan Formation 

Austin Austin Chalk Austi n Chalk 

Eagle Ford Eagle Ford Shale 
Not recognized as a 
oroundwater source 

Buda Formation Buda Limestone 
Washita 

De l Rio Clay 
Not recogni zed as a 
groundwaler source 

Georoe town 

Edwards 
Kiam ichi 
Edwards 

Edwards (Balcones 
Fault Zone) aqu ife r 

Comanche Peak 

Walnut 
Not recognized as a 
groundwater sou rce 

Palu xy 

Glen Rose 
Upper Trin ity aqui fer 

HenscH Sand 
Middle T rinity aqui fer 

Cow Creek Limestone 
Trinity 

Not recogn ized as a 
Ham mell Shale

Trav is Peak groundwater source 
Sligo limestone 

Hosston Lower Trinit y aquifer 
Sand/Conglomerate 

.Source. Geologic and HydrologiC UllI ts of Bell County. after Duffin .md MUSick, \991 
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APPENDIX II 

RESOLUTION 

OF TH E 1I0ARD OF DIRECTORS OF THE 


CL EARWATER UNDERGROUND WATER CONSERVATION DISTRICT 

MEETING HELD DECEMIIER 13, 2005 


A H.[SOL UTION A DOPTING AM ENDED MANAG EM ENT )'LAN 

WHEREAS. the Clem'water Underground W:ltcr Conservation Distnct (the "OISlnCe") is a 
politIcal subdivision of the Slate of Texas organized and existing under and by VII1uC of Anicle 
XV I, Chapler 59, of the Texas Constitution. :md a groundwater consclVal;on district acting under 
Chapler 36 of the Texas Water Code and the Di strict' s enabling IICt, A CI of the 71 M Legislature. 
Regular Session. Chnplcr 525, 1989: 

WH EREAS. under the dirccllon of the Board of Directors. and in accordance wilh Texas 
Water Code §§ 36. 1071 and 31l.1072, Title 31. Chapler 356 of the Texas Administrnli\'c Code. and 
the District's rules. the District hm; timely undertaken the requisite five-year review of its e.'tisting 
Management Plan . initially adopted by the District's Board on October 24. 2000. and cer1 ified by 
the Texas Water I)c"elopment Board (the "TWDB") in February 2001: 

WII E({EAS. in conducting a five-year review of its existing Management Plan. the 
Di strict and ib consu ltants and attorneys re"iewed. anal yzed. and fac tored in the District' s best 
available data. the groundw,ucr availability modeling infomlat ion provided by the TWOB. the 
technical information and estimates required by the TWDI3. and the available si te-speci fi c 
l11fon1lati on that II:I~ previously been provided by the Di strici to the TWDB for review and 
comment: 

WltEIl EAS. the DiS(rict Issued the appropriate notice and held a pubhe heanng 10 receive 
public and wriul-n commelllS on the proposed amendments to the Management Plan at the District's 
Conference Room. #A-114. located in Building A of the Bell County Annex at 550 E. 2nd 
Avenue, Belton. Texas. on November 15. 2005: 

W U ~:REAS. the Di strict received. reviewed. and took into considemtlon comments from 
the TWOB, Barton Springs Edwards Aquiier Conservation District. and Bm/.os River Authority 
durillg prq)aration orthe proposed. draft M':lI1;lgelllent Plan: ':l1ld 

WHEIl EAS. the Board of Dircrtors finds Ihat the Management Plan meets all of the 
rcqulT\:ments ofehapter 36 of the Texas Water Code, the District's enabling ael. Chapter 356, Title 
J I. Texas Administmtivc Code, and the District's rules: and 

WI-I E I~EA S, the Board of Directors. upon proper notice and in an open meeting. seeks 10 
readopt ils existing Management Plan jlursuan\ to Tc.\;as Waler Code § 36. 1072(c). 

NO W TH EIH: FO I~E BE IT RESOLVED TII ,\T: 

The Management Plan is hereby readopted with those changes reflected in the proposed, 
dmft Management Plan be fore the District's Board of Directors on this date. along with those 
changes agreed upon dunng deliberation and after fomlal action on this date by the District's Board 
of Directors. 
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The Board of Directors fu r1hcr insllllCls Ihe Geneml Manager 10 compile a fi nal. rc~doptcd 
Management PI:m, and file il wi th the TWD Il 's Executi ve Din.-ctor within 60 calendar days from 
the date of readoption. pursuant to Texas Waler Code § 36.1072(e). 

The Board or Directors and General Manager arc runher authorized \0 take any and a ll 
action necessary to coordinate with the TWD I3 as Illay be required in runhemnce or TWDB's 
approval pursuant to the provisions orScction 36.1072 oflhe Texas Water Code. 

AN O IT IS SO O RD EREO. 

Upon motion dul y made by Vice President Biskup, and seconded by Direc tor Preston, 
and upon discussion. the Board of Directors voted 5 in ravor and 0 opposed. 0 absta ined. and 0 
absent. and the motion thereby PASSED on this J3 lh day or December, 2005 . 

C LEA RWATEll UNIJ ERC ll OL NI> WATE ll CONSERVATION IJIST ll lC T 

/ 

By, -iO~,A(___ - 1 
~+i~~~~~~~r
Hor Grace, lJoard Presiden t 

ATTEST: 

Di.llri("l ,11(111(1/11'1111'111 Plrlll 30 
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R" I·i.lt,d DI'I"I'III!){,/" 13. 2(XJ5 



APPENDIX C 


} I 
NOTI CE OF PUIl LIC II EA RrNG 

The Clearwater Underground Water ConservatIon District (CUWe D) will hold a public 
hearing on proposed rev isions to the Di stri ct Management Plan at I :30 p.m., Novembe r 
15,2005 in the CVWCD Conference Room, located in I3ui lding A of th e Dell County 
Courthouse Annex at 550 E. 2nd A venue, Oclton, Texas. Copics of the revised 
Management Plan arc available for review at the CUWeD office and on the home page 
of tile CUweD websIt e al www,clcarwaterdistricLorg. COOI:ICI the CUWeD at 254/933
0120 for additional informat ion. 

Dated: Ol:lobcr 24, 2005 

CLEA RWATER UNDERGROUND WATER CONSERVATION DISTRICT 

By: Cheryl Maxwell. Administr,lIivc Manager and Assistant Secretary to the Board of Directors 
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APPENDIX D 

Clearwater U"clerg rolllul 'Yater Conservatiol1 District Id.. 
I~O. Box ~1 9. He/W/I , Tutu i65 1J 


"ho".·; 15419JJ-0120 Fa.\": 1541'JJ9·QNlfJ 

..,.. , ..~ cI .. ar....u'I',Ji~/,i("/. urI; 


/fOrtlCf' Grace, "rt'sidrn! 
H'allace Biskuf' 


I.e/and (jf'rshQr:h 


Rick}' "reston 
Judy Purkt'r 

O<.:\obcr 24, 2005 

Phil Fonl. GCllcr.:.1 Mrll1agcr 
Brazos River t\ulhoflty 
P.O. Box 7555 

Waco. TX 767 14-7555 


Dear Mr Ford ' 

The C'lc"rwatcr Underground WaleI' Conservat ion D ISlri(-\ IS conducllIlg a revlcw of Its 

m:magcll1('rH plan as rcqlJlfl'd by Texas W:ltl!r Code (TWC) Chapler 36. 1 07 1(e). Severa l 

rC\'islOns arc proposed 10 urdatc this plan . On..: component of the plan is cv,dcn,.:c of lIs 

COOrdlll.l tlon Wllh surfoce water m:lI1agcmcnt entitles pursualll to TWC 36.1071 ta) 

b -,dc/1('e /Iwl following notice ulld hearing the C/canm/cr Undcrgrolllu/ 

I!'Ulcr COII.f('/"I'{lt/on District coord;nUlL'11 iII/lie! dCI.cfopmCl11 0/11.\' 


M{lml~('III£'nI flhlll I , ilh slIr/acl! 'I'li/CI ' m(lI/ugemcll/ el!filic.~, 

Attachcd you WIll lind a draft copy of the revi sed nmnagclTlcnt plan and 1101lCC that the 

District IS conducti ng a publIc he:Jnllg on thc plan on November 15, 2005 at .hlQ..1!Jll.: 

We arc lookil1g fOr\\lard to your inplll regarding Ih;s plan , After your review, please 

provide us wllh a ktter continning your review of the revlscd plan and any comments or 

eorKcm, YOI1 may h,I\C, 


Smcerely. 

o )"'~ \t\ ",.l~ 
Cheryl f'o,·hl,.. wcll, A ie l' 

Alhm nistratlVC Manager 
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APPENDI X E 

Groundwater Management Areas In Texas 
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APPENDIX F 


Groundwater Al'ailability in the Trinity A(luifcr Subdivisions within the District 

Model Layer 
(~cuJu~k unit) 

Layer 3 (palux y) 

Layer 4 (G le n Rose) 


Laye r 5 (Hense l!) 


Layer 6 (Cow Creek, 

Hamrncu, Sligo) 

Layer 7 (Hosston) 


Total A vailabi lily 


Hydrologic Unit 

Upper Trinity aqui fer 

Middle Trinit y aquifer 

Represented in mode l as 
aqui lard 

Lower Trinity aqu ifer 

All Units 

Annual Availability (acre· 
fect per year) 

992 

1,100 

N/A 

5,000 

7,092 
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APPE DIX G 

Minor Aquifers and Other Sources of Groundwat.er 

The sources of grollnd \.\'aler which arc not recognized as major aqui fers by TWOB arc 
pan icul arl y important 10 Bell County. A s ignifi cant percentage of the we ll s reg iste red 
with CUWCD are completed in formati ons which a rc 110 \ widely recoglliLt:U a~ <ly ui fe r:o. 
but are vitn ll y impo nan l sources of water. In the arca of Be ll Count y ensl o f IH-35. the 
majorit y o f wel ls regis tered with CUWC D are completed in these water bearing 
formations. A brier descript ion of these groundwater sources fo llows: 

Alluvium and Terrace depos its 
Allu vi ulll and Terrace depos its cons ist of sand. grave l. s ilt and clay depos ited by streams. 
Aliuviulll deposi ts arc unconsolidated; terrace deposits ma y have some cement. Allu vium 
is close ly assoc iated w ilh stream channels and terrace depos it s are found aI hig her 
elevation across the broader nocxlp lain o f the stream. We ll yields range from low to 
moderale. 

Marlbrook Marl/Pecan Gap/Ozan 
These three geologic unils are di stinguishable from each o ther bu t consist of similar 
materi als and have s imilar water bearing propc rlies. They cons ist of thick beds o f marl. 
chalk y marl or calcarcous clays containing thin beds o f sil t. Well yie lds are typicall y low 
with fresh 10 moderate ly sa line wate r. 

Aust in Chal k 
The Austin C halk cons ists of nod ul ar chalk and marl with some clay scams. Well yie lds 
are typica ll y low wi th gene rall y fresh wate r. 

Bud" Limcstonc 
The Buda Limcstone is a fine grained hard limcsto ne wi th abundant foss il s or foss il 
fragmc lll s. We ll s completed in this format io n may yield li tt le or no water. 

ViI/fin Mwwgl'mt'lII P/all ]5 
At/o,Ned 0<"10/1" " 2-1.2000 
RI'\·i~I'11 f) /'I·/'III/JI"· /J. ZOOS 

http:Groundwat.er


APPENDIX H 


Additional Northern Edwards A(luifer GAM Information 

Hori zontal Exchange Values from N. Edwards aquifer GAM, Using 
Historical Ra infall Ti me Step 300, Jan uary 1954 to Dete rmine the 

Amount of Water Entering Bell County 

Bell County Horizontal Exchange into 
Pumpage Bell County 

(ac·fVyr) (ft'/day) (ac-IVyr) 

2,400 8.12E+OS 
-- 

6807 
-

5,000 8A7E+05 7099 
7,500 8.82E+OS 7388 

10,000 9.1BE+05 7695 

Di,'rkl MmIllKt'IIIt'1I1 PllIlI 36 
Ai/oIl/I'd O("/o/Ju 24.2000 
Rl'l'isl'll Of'C(,II1/)('r /3, 2()()5 



N. Edwards aqu ife r GAM Grid Cells Used to Determine Horizontal 

Exchange ror the Amount o r Wate r Entering Bell Coun ty 
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A(/ol'/n/ O("/obl'" U. 2000 
HI'I'isl'd Dt'ct'llliJer IJ. 2005 
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(1ellrll'tlter Umiergrmllld WlIfer 
Collserl'tltioll District 

P 0 Bo< 729 BellO(!. Te.o.as 7651 3 F'hone-2S4193J.tl120 Fa,,·254I9J9·088S 

Fax 
- , .. 

iro, Rima Pelrossian. TWOS f rom: Cheryl Mall:well 

F"", ~ 1 2-936-0889 Dato: anuary 3, 2006 . 
Phone: !Pagea: -- .. 

Re: ener to BRA and Region G :<:c: .. 

o Urgent o For ReOJ lew o Piau. Recycl e 

Rima, 

Anached are cover tetter.:; to BRA and Region G pro.... idlng them a copy of our approved management 
plan. Please leI me know if you need anything else 

Thanks . 

Chery1 Maxwell. AICP 
Administrative Manager 
Clearwater UWCO 
P.O. Box 729 
Belton. TX 76513 
Phone: 254-933-0120 
Fa x: 254·939-0885 
!;!Jlarwell@clcogmpo org 
WNW.clearwaterdistrict.org 

http:WNW.clearwaterdistrict.org


Clearwater Underground Water Conservation District 
po. Box 729, fi e/tim, T,xas i651J 

PhtJn ~ : 154/933-0120 Fax: 1541939-0885 
~_. deo f'kJD ti! ,disrr;, L orR 

Ho,ac~ Graa, President 
Wallaa Biskup 

Leland Gershach 
Ricky Prestoll 
Judy Parker 

January 3, 2006 

Ph il Ford , General Ma nager 
Brazos River Authority 
P.O. Box 7555 
Waco, TX 767 14-7555 

Re: Approv\!d Management Plan 

Dear Mr. f ord: 

Attached is the revised District Management Plan for the Clearwater Underground Water 
Conservation Distri ct (CUWCD). As requi red in Texas W;Jter Code §36 1072. we have 
conducted a five year review and update of ou r Management Plan. The Directors of the 
CUWCD approved the revised plan on December 13, 2005 and bave submitted ;t for rcvie\v and 
approva.l by the Texas Wate r Development Board. 

P lease feel free to contact me if you ha ....e any questi ons regarding the Management Plan or need 
allY addit ional mfo rmation. 

Sincerely, 

(~,~~~ \'-'\ 1N.,fll 

Cheryl Maxwell, Alep 
Administ rative Manager 

em 
attac hment 
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Clearwater Underground Water Conservation District 
p.o. Box 719, Bl!ltOIl , TexQs 76SJJ 

PlloIJ t!: 154/933·0110 Fax: 2j4i939·nS8.' 
W_', deDr wa ,erdisrri(" . org 

Horace Grace, President 
Wallace Biskup 

Ldtlna Gersbach 
Ricky Prts(v fI 
Judy Parke , 

January 3. 2006 

Michael Morri son. C ha ir 
Brazos G Regional Water Planning Group 
P.O. Bo> 7;;; 

Waco, TX 7671 4·755; 


Re: Approved Management Plan 

Dear Mr. Morrison: 

Attached is the revised District Management Plan for tbe Cleaf"'3ter Underground Water 
Con...ervation District (CUWCO). As required in Texas Water Cude §36. IOn, we have 
conducted a livc year review and update o f our Management Plan . The Directors of the 
CUWCD approved the reV ised plan on December 13, 2005 and have submined It for review and 
approval by the Texas Water Development Board. 

Please fee l free to contact me if you have any questions regarding the Management Plan or need 
any add itiona l in formati on. 

Sincerely, 

CJI'~,-1- rll,:M<A 

Cheryl Maxwell, AICP 
AdmlOisu at ive r-.'fanage r 

em 
anachment 


