@ Region G _‘

Volume |

December 2015

d Cooper (Chapman

Lake

Lake Fork
Reservoir

) —\Palestine

Richlands
Chambers
eserv‘gir

u;a

=,
2.
—

I
!
!

r







------

""""""

\\fslowaﬁl\:
AN S
bma C. % A

Thomas C. Gooch, P. E"~
Freese and Nichols, Inc.
Texas Registered Firm F-2144

\CRMLINS
é,’,gg‘ ““oate % )‘""

<7 o
g { Amy D. 2
% i Kaarela
f
/”ipon":‘/"dfdrolog‘s‘ OQA

YDRO\

]
Qe NKau ol Kty
Amy D. Kaarlela, P.H.

Freese and Nichols, Inc.
Texas Regls;wE\rm F-2144

SREOF T
AEREIETEEN,
& .'. ' “

f* s "
‘g ------------------ se0e ...I.Q..D..'
1)

{PRESTON C. DILLARD’

. 77
WO 865m1 g?? N ’/ e

Preston C. Dillard, P.E. J
Alan Plummer Associates, Inc.

Texas Reglstered Firm F-13 :

Chrlstopher Schmid, P.E.
CP&Y, Inc.
Texas Registered Firm F-1741

2016
Region C
Water Plan

December 2015

Prepared for

Region C Water
Planning Group

Freese and Nichols, Inc.
Alan Plummer Associates, Inc.
CP&Y, Inc.

Cooksey Communications, Inc.






Freese and Nichols, Inc.

Region C Alan Plummer Associates, Inc.
Water Planning Group CP&Y, Inc.

Cooksey Communications, Inc.

Table of Contents

EXECUTIVE SUMIMARY ...ttt ettt sttt sttt e st st st e e saeee e e st ess et saeessensee et eessnseeesuseesnes seeensennnnn ES.1
1 (B LT ol g o] A TeYaTo ) il U=T=41o] o X GRS 1.1
1.1  Economic Activity iN REZION C....uvvreieiei ittt e e e e rree e e e e s e ebarae e e e e e e e nnraaaeeas 1.1
1.2  Water-Related Physical Features in REgION C.....cocuevviiiieieiiccciiieee et e e e 1.1
1.3 Current Water Uses and Demand Centers in REZION C.......ccoovviieiiiiiieicciiee e 1.3
1.4 Current SOUrces of Water SUPPIY...cccuueii ittt e e e sabae e e aeeas 1.4
1.1  Major Aquifers in REZION C COUNTIES ....cc.uuiiiiiiee ettt e et e e e e e scrree e e e e e e anre e e e e e e e e sanrraaeeas 1.7
1.4.1 SUMaCe Water SOUMCES .....eiitietieitteite ettt ettt ettt ettt et e bt e b e s bt e sbee s bt e sbeesaeesaeesanenas 1.8
1.4.2 GroUNAWALEr SOUICES ..c.uveiiiiiieiiiieiiee ettt ettt et e sr e e st esbe e e sseeesareesbeesneeesmreesneeenne 1.13
1.4.3 Water RECIAMAtION ..cocuiiiiiiiiiieiie ettt 1.16
1.4.4 SpPringsin ReZION C..rrvriiieiiiiiieii e 1.17

1.5  Water Providers in REZION C.....cuuiiiieiiieeceiiee ettt ettt e ee ettt e e tee e e e eara e e e e eaaeeeeenaeeeeearaeeeenraeaeas 1.19
1.5.1 Wholesale Water Providers (WWPS) .......ccuiiiiieiieeiieerieesieeetee e sveesaeesveeesneeesnneeens 1.19
1.5.2 Regional Wholesale Water Providers .........ccocueeiieeiiieiniienieesieeesiteesreesieesveesseeeesveenns 1.19
1.5.3 Local Wholesale Water Providers ..........ccouiiiiiieniieiieeeiieesie ettt siee e 1.24
1.5.4 Retail Water SUPPIIEIS ittt e e s e s e sbee e s ssbe e e s naneeas 1.24

1.6 Pre-Existing Plans for Water Supply Development.........cccoeeeeciiiiiiie e e 1.25
1.6.1 Previous Water Supply Planning in REZION C.......ccceeiiiiiiiiiiiiieeciee et 1.25
1.6.2 Recommendations in the 2011 Region C Water Plan and the 2012 State Water Plan ...1.26
1.6.3 Conservation Planning in REZION C .....coccuieiiiiiiieiciiee ettt eeree e sree e e e e 1.28

1.7  Preliminary Assessment of Current Preparations for Drought in Region C..........ccccvveeeeennns 1.31
1.8  Other Water-Related Programs ... cciiieieeececcciiieeee e e et ee e e s s e scaveae e e e s s s s snsvenneeeseeennnnnes 1.31
1.9 Water LOSS AUGILS ...ueeeiieiieiieieecite sttt et ettt st sttt e ene e 1.33
1.10 Agricultural and Natural Resources in REZION C ......c..eevieiiieiiiiiieeccieee et vnee e 1.33
R L 0 Y o [T g T 2 (=T =T I SRS 1.33
0 0 AT =Y d - o o £ TPV UPROPRN 1.34
1.10.3 Endangered or Threatened SPECIES .......c.uiiiiiiiie ittt 1.35
1.10.4 Stream Segments with Significant Natural RESOUICES.......coccvervieiiriiiniieeniiee et eniee e 1.36

i 0 BN N 1V = 1 o ] o PSPPSR PPPPSPP 1.39

2016 Region C Water Plan i



1.10.6 Agriculture and Prime Farmland ........c.coocueeiiiiiii ittt 1.39

1.10.7 State and Federal Natural Resource HOIdINGS ......cccovviiriiiniieeiiiieeniec et 1.41
1.10.8 Oil aNd GAS RESOUICES ... uveiiurierireeeieeeriteesteestee sttt esiteesbeesbeesbeeesabeesbeesaseesnsseesseesaseesnns 1.42
1.10.9 Lignite Coal FIelUS . ..uuuiiiiiiiieiiiiiie ettt ettt et e et e s e s s e e s s abee e s s neeeeenabeeessnnes 1.43

1.11 Summary of Threats and Constraints to Water Supply in Region C .........cccceeeeeicciiieeeeeeeicnnns 1.45
1.11.1 Need to Develop Additional SUPPHES ......eeeiiiiiiiiiiiiei et 1.45
1.11.2 Surface Water QUAality CONCEIMS ....cuviiiieeiiieeite ettt et ste e st e e saeesiae e sbeesbeeesabeenas 1.45
1.11.3 INVASIVE SPECIES eiiiutiieeiciiiieeeittee e ettt e et e e e ssbteeeseaeeeesbaeeeessbeeeeesbaeeessstaeessnseeeeassseeeesnnses 1.47
1.11.4 Groundwater DraWOdOWN .......coovieriieeeiiiestee et eite et st e st e s bee e ste e s beeebeeesmeeesareesaneeenns 1.48
1.11.5 Groundwater QUATITY ...occveei i 1.48

1.12 Water-Related Threats to Agricultural and Natural Resources in Region C.........ccccccvveevnneenn. 1.50
1.12.1 Changes to Natural FIOw Conditions.........ciiieiiiiiiiieie ettt eree e e 1.50
1.12.2 Water QUAlity CONCEIMS .....uuiiieiieieeeeiitteeee e e eeeerrreeeeeeeeeitbreeeeeeeesetbaseeeeeeeessssrasaeesesensnssnes 1.50
1.12.3 Inundation Due to Reservoir DeVElOPMENt .......ccovvviiiiiiiiii ittt 1.51

2 Population and Water Demand ProjeCtions .........coccveiiiiiieeeeiiiee ettt e evre e e e sare e e s snaaeeeeans 2.1
2.1 HistOriCal PErSPECLIVE. .. .uiiiiiiieeeceieie ettt et e e st e e e et e e s eata e e e sbteeeesabaeeesanteeessnseneennns 2.1
N oo o101 Y o] T o oY =Tl o] o 13 USSR 2.1
2.2.1 Basis for Population ProjECHIONS ......c.eeiiiiiiee ittt et e e 2.2
2.2.2 Water User GroUpP ProjeCLIONS.......uuiiiiiiiiiiiiiiiieieeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeeeseseseseesseessseeesesseeees 2.3
Water DEMANd ProjeCtiONS. ....ccciiei ittt et e e st e e e s b e e e esataeessnaeeeesnsbeeeennraees 2.6
2.2.3 Basis for Municipal Water Demand Projections ........cccecccvveeiiiieeeesiiiee e ecieee e 2.6
2.2.4 Basis for Non-Municipal Water Demand Projections ..........ccccveeeeeeiccciiiieeeeeececivieeee e 2.8
2.2.5 Water User GroUp ProjECLIONS.......uuiiiiiiiiiierirereteeeeeeeeeee e eeeere e eeeeeeeeeeeeeeeeeeaeeaaaaaaaaaaaaaaaaaeaens 2.8
2.2.6 Wholesale Water Provider ProjeCtions........cccccueeeieciieeeiiiieeecieeeesteee e ssiiree e svaeeeesvaeeeeans 2.20

3 Analysis of Water Supply Currently Available to Region C........ccccvivivciiiiiiiiiie e 3.1
3.1  Overall Water SUpply AVailability.......ccooeiiciiiiiiee e e e e esaneees 3.1
3.2 Surface Water Availability.........cooceiiiiiee e e e 33
3.3 Groundwater AVailability .........eeoeciiieieiee e e 3.8
3.4 Currently Available Water SUPPIIES ....cc.uveiiiiieeicee ettt sbee e e 3.10
3.5  Water Availability by Wholesale Water Provider (WWP).........coccoeeeeiiiieieccieeeeceee e 3.13
3.6  Water Availability by Water User Group (WUG) .....cooocuiiiiiiieeeeciee ettt et 3.22
3.7  Summary of Current Water Supplies in REZION C.....ococuvrieieiiiieeeiee e e 3.22

2016 Region C Water Plan ii



4 Identification Of Water NEEM ......cc.ioiiiieie et st st sttt 4.1
4.1 Regional Comparison of Supply and Demand.........ccceeeeiuieeeiiiiee e e e 4.1
4.2  Comparison of Connected Supply and Projected Demand by Wholesale Water Provider ....... 4.5
4.3  Comparison of Connected Supply and Projected Demand by Water User Group .................... 4.6
4.4  Summary of Projected Water SNOMAgES .......ccuueieiciiie ettt et 4.7
4.5  Second-Tier NEEUS ANGIYSIS ....ccuiiiciei ettt ettt et e et e e etee e e be e eebeeeereeestaeeereeebeeenns 4.8

5A  Methodology for Evaluation and Selection of Water Management Strategies.........cccccevvvciveeenns 5A.1
5A.1 Types of Water Management STrate@ies .......oicccueieeeciieie et ettt e e e e e e nreee s 5A.2

5A.1.1 Expanded Use of EXiStiNg SUPPIES.....eeiviiiiieeiiee ettt svee e e s e s 5A.2
5A.1.2 Reallocation of RESErvOir StOrage.......cuvuiirieiiiiei ittt sttt saae e sreesbeeenaae s 5A.6
5A.1.3Voluntary Redistribution of Water RESOUICES ........ueeeeeeiieiciiriieeeeeeeiirreeee e e eeeiireeeeeeeeeanns 5A.6
5A.1.4Voluntary Subordination of Water RightS........cccceiriiiiiiiiiici e 5A.7
5A.1.5Enhancement of Yields of EXiStiNG SOUICES......ccuviriiiiciiieiiririee et ere e 5A.7
5A.1.6 Control of Naturally Occurring Chlorides.......cccuveeiieeiieeeie e 5A.8
BA.LT7BruSh CONEIOl ..ot sttt et e 5A.8
5A.1.8 Precipitation ENNANCEMENT .......oviiiiiiiii ettt st srree e s sbae e e e 5A.9
5A.1.9DESAlINALION .ot e s re e e sareesreeea 5A.9
5A.1.10 Water Rights Cancellation ........cooviiiiiiiiiiiiiieceeiee sttt e e 5A.9
5A.1.11 Aquifer Storage and RECOVEIY....cccuiiiiiiiieiiie ettt ettt e sbe e s sare e sabe e s 5A.10
5A.1.12 Development of New Water SUPPIIES......ccivciiiiiiciiie et 5A.11
S5A.1.13 INterbasin TranSTerS ..ottt et ettt et e sab e s e e saeeesanes S5A.14
5A.1.14 Other Measures - Renewal of CONtracts........ccoeueeriieeiieiiiiieniee e 5A.14
SA.1.15 OTher IMEASUIES ..ccocueiiiiiieiieeitee ettt ettt et sme e s b e s be e s smn e e smreesnenennnes 5A.15
5A.1.16 Summary of Potentially Feasible Strategies.......ccccvvivrviiiriieiniieiieeesee e 5A.17
5A.2 Methodology for Evaluating Water Management Strategies.........cceevveeeevveeeeeceeeeeerereeennen. 5A.17
5A.2.1Factors Considered in EValuation........c..cueeiiieiiieiiiieiie e 5A.20
5A.2.2 Environmental EValuation ........coceooiiiiiiieiiicee s 5A.21
5A.2.3 Agricultural Resources and Other Natural RESOUICES ......cc.eeeevvveeeeeiieeeeiiiee e 5A.22
5A.2.4 Costs of Water Management STrategies .....ccvviiiiieinieeiiee ettt 5A.22
5A.2.5Recommended Water Management Strategies .....cccccveeeeeeicirreeeeeeeeiiireeee e eeecirreeeee e, 5A.22

5B  Evaluation of Major Water Management STrategies ........cccueeeecuieeeeciiee et 5B.1
5B.1 T0ledo BENA RESEIVOIN...cccuiiiiiiiiiieiieeie ettt ettt ettt sttt sttt et et e e beesbeesbeesbeesneesneens 5B.2

2016 Region C Water Plan iii



5B.2 GuIf of MeXico With DeSalinatioN ... ...cceeeeeeeiiitiiitaaeeaaeaebevesereeereseeeseeseeeeseeereeeerreees 5B.7

5B.3  SUIPhUI Basin SUPPIIES ..eccveeecieeeiie ettt ettt ettt ettt e e te e ebee e etaeeeabeesabeeenbaeenaaeennns 5B.7
5B.4 Marvin Nichols (elevation 328 msl) STrategy ........cccueeeiieiiiieiiieciee ettt 5B.10
5B.5  LAKE TEXOMA .ottt ettt sttt sttt s bt e bt e bt e beenbe e sbeesbeesheesaeesaeesaeesaeas 5B.10
5B.6 Water from OKIahoma .......cooiiiiiii ettt et 5B.12
5B.7 Tarrant Regional Water District and Dallas Integrated Pipeline.......cccceeeveeeeecieeeecciiee e, 5B.13
5B.8 Lower Bois d’Arc Creek RESEIVOIN .....c.coiuiiuerieiierieeieite sttt sttt sttt 5B.13
5B.9 George Parkhouse Lake (NOIth)......ccceeeiiiiiiic ettt ettt 5B.13
5B.10 Lake Pal@STING ..ottt ettt ettt ettt b e b e e b e st sat e st st eates 5B.14
5B.11 Neches River Run-of-the-River DIVEISION ........ccccocuiriiriieiieieeeesiee ettt 5B.14
5B.12 George Parkhouse Lake (SOULN)......cccueiiiiiiiiiiciee ettt ettt et 5B.15
5B.13 Tarrant Regional Water District Wetlands Project .........cccceeeieeccieeecieesieeciee e 5B.15
5B.14 Carrizo-Wilcox Aquifer Groundwater in Freestone and Anderson Counties (Region |) ........ 5B.15

5B.15 Carrizo-Wilcox Aquifer Groundwater in Wood, Upshur, and Smith Counties

(2T ={Te o T - [ oo I PR 5B.16
5B.16 Cypress Basin Supplies (Lake O’ the PINES) .....cccccueieeciiie it 5B.16
5B.17 Indirect Reuse Implementation by Dallas.........ccccccvieeiieiiiieccie et e 5B.16
5B.18 Main Stem Trinity River Pump Station (NTWMD).......cccoeiiiieiiie et 5B.17
5B.19 TehUACANE RESEIVOIN ..c.ueiiiiiiiiitte ittt ettt ettt ettt e sb e e be e s bt e sbe e sbeesbeesatesatesabesabeeares 5B.17
5B.20 Lake Ralph Hall @Nd REUSE .....coeeuiiieeeieee ettt ettt et e e et e e abae e e et ae e e enntae e e enneeas 5B.17
5B.271 LakKe COlUMDIA c..tiuiitieieieiteetee ettt st et sttt sttt be et esbesbeente b 5B.18
5B.22 Summary of Recommended Major Water Management Strategies.......c.ccocvveevveevveerveenne. 5B.18

5C Recommended Water Management Strategies for Wholesale Water Providers...........ccuec........ 5C.1
5C.1 Recommended Strategies for Regional Wholesale Water Providers .........ccccoceeeevvieeeecieneenns 5C.3
5C.1.1 Strategies for Multiple Wholesale Water Providers ........ccccceccieeeeiiieeeccieee e, 5C.3
5C.1.2  Dallas Water UtIlTIEs......couieiiiieiee ettt ettt ettt s s s 5C.6
5C.1.3 Tarrant Regional Water DiStriCt ....c.eeevcviiiiiiiiie it cciree e e s e s saneee s 5C.15
5C.1.4 North Texas Municipal Water DiStriCt.......cccoccueiiiiiiiiiiiiieiiiee it 5C.22
5C.1.5  City Of FOrt WOrth ceeceiiieecce ettt sttt s 5C.31
5C.1.6  Trinity RIVEr AULNOTILY c..veiiieiiiiiciee ettt sttt 5C.35
5C.1.7 Upper Trinity Regional Water DistriCt.......ccccvviiiiiiiieiiiieie e 5C.43
5C.1.8 Greater Texoma Utility AUTNOIItY.....ccociiiiiiiiiiii e 5C.50
5C.1.9 Dallas County Park Cities Municipal Utility DistriCt.......cccccovriieeinniieeiiiiieeeriee e, 5C.55
5C.1.10 City Of COrSICANA..cccctiiiiiiiiieeiiee ettt st et e st esbeesrbeeesbae e sabeesbeeesbaessateesabaesseeenanes 5C.56

2016 Region C Water Plan iv



5C.1.11 Sabine RIVEr AUTNOTILY ....oiiiiiiiiiiiiee ettt e e siaae e 5C.60

5C.1.12 Sulphur River Municipal Water DiStriCt........ccceervieiriieiniiiiirieeriee e 5C.60
5C.1.13 Upper Neches River Municipal Water AUThOTItY .......cooeeiviieeeiiiiiiieeec e 5C.60
5C.1.14 Sulphur River Basin AULhOFITY ......ccveiiiiiiiiiiieccee e 5C.61
5C.2 Recommended Strategies for Local Wholesale Water Providers..........cccccoeeeecieeeeecrieeeennee. 5C.61
5C.2.1 Argyle Water SUpply CoOrporation ........ccccceveciieeiiiiiee i e s e s 5C.61
5C.2.2  City OFf ArlINGLON woeiiiiiiieeieecee ettt st s e st e e sba e e sate e sabeesbaeenanes 5C.62
5C.2.3 Athens Municipal Water AULNOIItY .....ccvvieiiciiie e 5C.64
5C.2.4 Cross Timbers Water Supply Corporation........cccecueeeeriiieeiniieeesiiiee e ssreeesseeees 5C.68
O T 11 VAo LT o Yo o F SRS 5C.69
B5C.2.6  City OFf DENTON coueiiiiiiiiieecte ettt st et e sate e sbe e s ba e s sate e sabeesbaeenaaes 5C.71
5C.2.7 East Cedar Creek Fresh Water SUpply District ......cccceeeveieiiiiiiee e, 5C.73
BC.2.8  CitY OF ENNIS . cuveeiiiiiiee ettt ettt et e et e e et e e e e abe e e e etaeeeeetaeeeenabaeeesnsraeeens 5C.75
5C.2.9  CitY Of FOMNEY woeeiiiiiiii ittt ettt sttt e e s aae e e s saba e e s s nbeeesansaeeenas 5C.77
5C.2.10 City Of GAINESVIllE ceeveiieieeeeeecee ettt et e e saee e snns 5C.78
T 005 I B 1 Vo L CT- 1 - [« 1S PSR N 5C.81
5C.2.12 City OFf Grand Praili€ ..ccccccicciireeee e ettt ee e eectreee e e e e e e ttrre e e e e e esesabbaeeeeeeesnnntasaseeeeennns 5C.82
5C.2.13 Lake Cities Municipal Utility AUthOFitY......coocvieiiiiiiiiie e 5C.84
5C.2.14 City Of MaNnSfield ..c.cueeiiieieiiecee ettt e enae e e enes 5C.85
5C.2.15 City of MidIOthian.....cccccuiiiiiiie e et rare e e e aaeeeean 5C.87
5C.2.16 Mustang Special ULility DiStriCt ....ccooviiiriiirieeiieiierecsie et 5C.89
5C.2.17 City of North Richland Hills ........coooiiiiiiiieie et et ee e e 5C.91
5C.2.18 City Of PriNCOLON ....uiiiii e ittt e e e e e e re e e e e s e e raba e e e e e e e e ennraaeeeaaeeenns 5C.92
5C.2.19 Rockett Special Utility DiStriCt......cceeiiriiiiiiniiiiiiiiiie ettt 5C.93
5C.2.20 City Of ROCKWAIl ....ceiieiiiee e e e et e e e et e e e e aaneeean 5C.96
5C.2.21 City Of SEAGOVIIIE ...uveeeietreee ettt e et e e et e e eeabreeeeeabaeeesnaeeeenn 5C.97
5C.2.22 City Of SHEIMAN (oo s e e st e s s e e s ssaeeeeas 5C.98
5C.2.23 City Of TEITEI .ot ieiee ettt e et e s saee e snbe e steeebeeessaeesnneeenns 5C.100
5C.2.24 Walnut Creek Special Utility District (SUD) ..c.ccovvveirieeriiereiiee e see e esiee e 5C.101
5C.2.25 WaXahathi@ ...couieiieiieiieee ettt st st 5C.103
5C.2.26 City 0f Weatherford ........ccuiiiiiii ettt ee e e e e sara e e e e e e a 5C.108
5C.2.27 West Cedar Creek Municipal Utility District......cccccceeiriiieiiiiiieeerieee e 5C.110
5C.2.28 Wise County Water SUPPlY DiStriCt......cccueiiiiiiiiiiiieeeiiteceiee e 5C.112
5D Recommended Water Management Strategies for Water User Groups by County .................... 5D.1

2016 Region C Water Plan v



5] 0 2% B o] | o T @o V1 ) 4V 2R 5D.1

5D.2  COOKE COUNTY ...utiiiuiieciie ettt ettt e et e eette e st eeeteeebeeesabeesabeeenbaeebaeesaseesabeeesaeesaeesnseesseean 5D.41
YD I B T Y| 1 o 1] Y 4RSS 5D.55
E5D.4  DENEON COUNTY c..uutiiieiiiiieeeiiiee ettt e ettt e e e ettt e e e e bt e e e e abeeeeeatseeeeabaeesesbeeeeensseeasansaeeeenssaeesannrens 5D.84
BD.5  EIlS COUNTY cuutiiiiiieee ettt ettt ettt e e ettt e e e e bt e e e e eabe e e e eabeeeeebaeeeeastaeesesseeeeenbaeeeennsaeesansreas 5D.128
5D.6 FANNIN COUNTY cooeiiiiiiciiee ettt ettt e e e e tte e e e et e e e e ate e e e ebeeeeeeabaeeeessaeeeenseeeeennsaeeeensenas 5D.158
5D.7  FreeStON@ COUNTY ...ueiiiuiiiiiieciee ettt e et e etee et e et eeteeeetteesbeesbee e seeesabeeeabeeesaeesaseesseeensseenns 5D.177
5D.8  GraySON COUNTY....cccuiiiiieiiieeeiieesiteeeiteeeiteeestteestteesbeeestseesabeesasaeesaeesaseessseeesseessseesseeensseans 5D.190
5D.9 HeNdErson COUNTY ..ccccuiiiiieiiie et e ettt ettt e ettt e e e ette e e e e tee e e eeateeeeeataeeeeeabeeeeeaseeaeensseeeennsens 5D.218
5D.10 JACK COUNTY cetiiiiiiiiie ettt ettt ettt e ettt e e e e tte e e e ette e e e eate e e e ebaeeeeabaeeeessaeeeansaeeeenntaeasensenas 5D.237
5D.T1 KAUFMAN COUNTY..eoiitiiiitiieciee ettt ettt et e e te e et e e e tae e sbeesbeeetaeesabeesaseeesseesaseesseeensseenns 5D.247
5D.12 NAVAITO COUNTY ..veiiiiieiiieiiieeeieeesiteeeteeeteeesteeeseteesbeeesaseesaseessaseseeesasesssseeansseesssesssesesssenns 5D.273
5D.13 Parker COUNTY ...vviiiiieeiieecieeciee ettt etee et e et e e s tte e s be e e s taeesabeesabeeebaeesaseesaseesnsaeesssaesaseeenssenns 5D.292
5D.14 ROCKWAI COUNTY ...oiiiiiiiieiiiiee ettt ettt ettt eette e e e et e e e e eate e e eebaeeeeeareeeseabeeeeeaseeeeenreas 5D.313
YD I R - [ = Yo A (o TV | Y PRSP 5D.329
5D.16 WIiSE COUNTY ..eieuvrieeiieeiieecieectee ettt e eteeeteeeeteeeetteesbeeestaeesabeesasesebaeesaseesaseeensesensseesaseeenseeens 5D.372
5E  Water Conservation and Reuse Recommendations ........ccooeereeiieniiiienienie e 5E.1
SE.T INErOTUCKION .ttt ettt b e b e b e b sbe e sat e sat e st e st e eabeebeebeenbeens 5E.1
BE.2 D iNItIONS ..ottt ettt st b et beshe et e 5E.2
5E.3 Information Developed Since 2011 Region C Water Plan ............c.cccoueeevueecieeeieeeieeeccreennennn 5E.3
5E.3.1 Water Conservation Legislation and Implementation: 82" Texas Legislature................ 5E.3
5E.3.2 Water Conservation Legislation and Implementation: 83™ Texas Legislature................. S5E.4
5E.3.3 Water Conservation AdVisory COUNCIl .....c.eeeiiriiieiiiiieeiniiiee ittt e s sveee e 5E.5
5E.3.4 Water Conservation Savings Quantification Study ........cccccevviririieeniieniieenie e 5E.7
5E.3.5 New Regional Planning REQUIrEMENTS........ciiiiciiiei et e e e e svaee e 5E.8
5E.4 Summary of Region C Water Planning Group DeCiSIONS........ccceecuveeeeeirieeeeciieeeecireeeeeiree e e 5E.8
SE.4.1 Water CONSEIVAtION ....cciiiiiiiiiiiie ettt e s e e e e s e 5E.9
5E.4.2 Reuse of Treated Wastewater Effluent..........cooiiiieiiiiiiniii e 5E.9
5E.5 Historical Water Use in REZION € ....ccuveeeieieiiee ettt ettt estae e st e eveeeetaeeeaveeeaveeerae s 5E.11
5E.5.1 Historical Water Use in Region C and Other Parts of the State........cccceveeeeivecnniennnnnn. 5E.11
5E.5.2 Normalized Historical Water Use Data. ........ccoceeeiiieiieeiieeeiee et 5E.12
5E.5.3Historical Reclaimed Water Use in REZION C....ocvevevereiiieeiieeeiie e siee e e sveeseee e 5E.18
S5E.5.4Historical Water Loss inN REZION € ...ccvuviirieiiiiiiiieerieesieeesiteesreesteeesiteeseeesveesnaneesaseenas 5E.18
5E.6 Existing Water Conservation and Reuse in REZION C.......cccveeieeicieeeiieeciee et 5E.21

2016 Region C Water Plan vi



5E.6.1 Existing Water Conservation in REZION C.....cccooiiiiiiiiiiiiiiiiiiieeee et 5E.21

5E.6.2 EXIStING REUSE PrOJECLS .ceiiiiiiieeiee ettt e e s ee e e 5E.26
5E.7 Recommended Water Conservation and Reuse in Region C........ccccccevevveevieescieescieeeeivee e 5E.26
5E.7.1 Conservation Requirements for Interbasin Transfers of Water .......cccccceveveviivcienennen. 5E.29
5E.7.2 Recommended Conservation Strategies for Region C......ccccevvvveviiiiiee i, 5E.29
5E.7.3 Recommended Reuse Projects in REZION C ......euiiieiiiieiiiiieiiiiee et ssieee e 5E.31
5E.7.4 Summary of Recommended Water Conservation and Reuse in Region C ..........cc..c.... 5E.32
5E.7.5 Other ReCOMMENAATIONS ...coiuviiiiiieiie ettt ettt et e s e sabe e sanes 5E.32
5E.8 Per Capita Water Use in Region C with the Implementation of the Recommended Plan.....5E.35
5E.8.1 Region C Per Capita Municipal Water USE.......ccuuiiiiiiiiiiiiiieeeiiiee et 5E.36
5E.8.2 Region C Per Capita Municipal and Manufacturing Water Use.........cccovvveevveeiniienineenns 5E.38
5E.9 Water Conservation Policy Recommendations .........cccueevuieeiieeiieecciee e sieeeveeesve e 5E.40
5E.10 Water Conservation Plans and Reporting ReqUIrements .........ccccvuveecveeecieeenieesieescree e 5E.40
5E.10.1 Municipal Water Conservation Plan Requirements.......cccccvvcvveeeircieeiiiiceeescieee e, 5E.42
5E.10.2 Irrigation Water Conservation Plan Requirements.......cccccvvuveiiiniieeiniieee e, 5E.43

5E.10.3 Manufacturing and Steam Electric Power Water Conservation Plan Requirements. 5E.43

5E.10.4 Model Water Conservation PIaNS ........cc.ueeiiiiiiiiieee e 5E.44

5E.10.5 Other Water Conservation Reporting Requirements ......ccccoccveveercieeivnieeeennieeeenneen 5E.44

5E.11 Evaluation of Water Conservation Planning Requirements .........ccccccvveeeecieeeecciieeeceieee e, 5E.44

5F  Texas Water Development Board Required Tables .........cooouveiiiiiiiicciie et 5F.1
6 Impacts of Regional Water Plan and Consistency with Protection of Water Resources,

Agricultural Resources, and Natural RESOUICES .........uuiiiieeiiieiiiiieeee e e ettt e e e e e e errrere e e e e e e ssnnraaeeaa e s 6.1

6.1 Impacts of Recommended Water Management Strategies on Key Water Quality
PaArAMELEIS ...ttt e et e e e e e e e e e e e e e bb et et e e e s e n e nbereeeeeesaannreeeee s 6.1

6.2 Impacts of Recommended Water Management Strategies on Moving Water from Rural and

Agricultural Areas and Impacts to Third Parties ........cccoccveieeciiee e 6.8

6.2.1 IMmpact on AGriCUltUIral RESOUICES ......cccuuviiiieeeeeciciiteeee e e eeecrrreeeeeeesenrreeeeeeeessaarareeseeesennnns 6.8

6.2.2 Third Party Impacts of Moving Water from Rural and Agricultural Areas...........ccc.c...... 6.10
6.2.3 Impacts of Recommended Water Management Strategies on Groundwater and Surface

Water Inter-relationships..........ueeeii i 6.10

B.2.4 Other FACLOFS ...coiieeieeee ettt st sae e sttt et e e e 6.10

6.2.5 Interbasin Transfers of Surface Water.........ccooeiiiiiieiienieeee e 6.11

6.3 Invasive and Harmful SPECIES ....cccuiiiiiiiiie ettt e e s sbee e e s nb e e e e sneeas 6.12

6.4  Description of How the Regional Water Plan is Consistent with Long-Term Protection of the
State’s Water Resources, Agricultural Resources, and Natural Resources..........ccccceeeeeenvnnenn. 6.12

2016 Region C Water Plan vii



6.5

6.6

7.1

7.2

7.3
7.4
7.5

7.6
7.7

8
8.1

6.4.1 Consistency with the Protection of Water RESOUICES .......ceeceveriericiieiiie e 6.12

6.4.2 Consistency with Protection of Agricultural RESOUICES.......ccccuvvviiiriiiiiiiierieeeee e 6.15
6.4.3 Consistency with Protection of Natural RESOUICES.........cooccvvveeeeeeiieciiieeee e eeerreeee e 6.15
6.4.4 Consistency with Protection of Navigation........cccovcveeiiiiiii e 6.18
Impacts of Not Meeting Water NEEAS .......ccouciiiiiiei ettt ectrree e e e nrrre e e e 6.18
6.5.1 Unmet Needs in REZION C ....coiviiiiiiiiiiiei ittt sttt e sttt e e s sbee e e siba e e s sbtaeessbeeeesnee 6.18
6.5.2 S0CI0ECONOMIC IMPACES .ot e e e s s 6.19
Consistency with State Water Planning GUIdeliNes ........ccueviiiiieiiiiiiee et 6.21
DT o0 T = oY fl 2 =T oo o -] SRR 7.1
Drought of Record in the Regional Water Planning Area ........cccoccveeeeciiieeeccieee e 7.1
7.1.1 Regional Drought of RECOId........ciiiiiiiiiiiiiie et 7.1
7.1.2 Surface Water Drought INdiCation .......ccuvvveiiiiiiiiiiiieeee et e e sirrr e e e e e e eeaanns 7.2
7.1.3 Palmer Drought SEVErity INAEX ...cciivciiiiiiiiie ittt e s sree e e sbee e e 7.2
7.1.4 Other RegIONal DrOUZNTS ....coiiiiiiiiiiiee ettt e s s ibe e e e 7.3
Current Preparations for Drought in RegION C.......cccueeiiiiiiiiieiiiee ettt 7.3
7.2.1 Drought Contingency Planning OVEIVIEW .........cccciurireeeeeeiiiiiieeeeeeeeeeiireeeeeeeessnrsreeeeeeeeennnns 7.3
7.2.2 Current Drought Preparation ... iciiee ittt e s vee e e sabee e s 7.5
7.2.3 Regional Coordination .....c..cooviiieiiiiiiei it 7.5
7.2.4 Summary of Existing Triggers and RESPONSES......ccccuevriiiiriieriieeiiee e sreesieessieeesreesaeeens 7.5
7.2.5 Effectiveness of Drought Response Measures and Challenges in Quantification ........... 7.52
Existing and Potential Emergency INtErCONNECES .....ccocviiieeiiiie it 7.52
Emergency Responses to Local Drought Conditions or Loss of Municipal Supply .................. 7.52
Region-Specific Drought Response Recommendations.........ccceocvueeeeeiiieeccciee e 7.69
7.5.1 Drought Response Recommendation for Surface Water ........cccceevvcvieeeccieeecciieeeccneen, 7.69
7.5.2 Drought Response Recommendation for Groundwater and Other Sources................... 7.69
7.5.3 Recommendations for Entities Not Required to Submit a DCP.......cccccevvciivviicieeeininenn, 7.71
7.5.4 Model Drought ContingenCy PIans ......ccoociiiiiiiiiiiiiiiee ittt seee e 7.71
Drought Management WIMIS ...ttt ree e e retrr e e e e e e s eabaa e e e e e e s e nantaeeeeeeeas 7.72
Other ReCOMMENAALTIONS ....oo.eiiiiiiieeeee et s s st sttt et 7.72
7.7.1 Texas Drought Preparedness COUNCIl ......c.eeviviiiiiiiiiie et 7.72
7.7.2 Development, Content, and Implementation of DCPs .........ccccceeeieecciiiieeee e 7.73
Unique Stream Segments, Unique Reservoir Sites, and Legislative Recommendations ................. 8.1
Summary of RECOMMENAATIONS......cuiiiiiiiie e et s e e s e ebe e e e sneeas 8.1

2016 Region C Water Plan viii



8.2 Recommendations for Ecologically Unique River and Stream Segments...........ccccoeeeeecvveeeennen. 8.3

8.3  Recommendations for Unique Sites for Reservoir Construction........ccccceeeecveeeeecieeeecieeeeennen, 8.7
8.4  Policy and Legislative Recommendations .........ccucueirereiieiiese st ettt st er e 8.13
9 Infrastructure Funding ReCOMMENAAtioNS.........ceiiiiiiiiiiiiiiie ettt e e e et e e e e e e e e nrraae s 9.1

9.1 Infrastructure Financing Questionnaires for Recommended Water Management Strategies .9.1

9.2 TWDB FUNAING MECNANISMS ....vviiiiiiiiiiciiee ettt e et e e et be e e e sbae e e e abae e s eabaeeeennteeeesnneeas 9.3
10  Plan Approval Process and Public Participation...........cooccoiiieiii it 10.1
10.1 Regional Water Planning GrOUP......ceeccicccuiieeeeeeeiieiiireeeeeessecvsreeeeeessesssssensessssssssnsssnssessessnnnsenes 10.1
10.2 Outreach to Water Suppliers, Water User Groups, and Regional Planning Groups................ 10.2
10.3  OUtreach t0 the PUBIIC ...c.viiiiii ettt st 10.4
10.4 Public Meetings and PUblic HEArNES .....cccuviiiiiiiiie ettt e e st e s s e e 10.7
10.5 Region C and the Region D Interregional Conflict in the 2011 Regional Plans........................ 10.9
10.6 Region C and the Region D Interregional Conflict in the 2016 Initially Prepared
0= <q o T T=1 I o - T o TSP 10.11
11 Implementation and Comparison to Previous Regional Water Plan .........cccccoecveeieicieeeccieee e, 11.1
3 00 A 1o Y e Yo ¥ ot oY o TP USRS 11.1
11.2 Implemented and No Longer Included Water Management Strategies ......ccccceeecvvveeeeeeenenns 11.1
11.2.1 Implementation of Previously Recommended Water Management Strategies ............. 11.1
11.2.2 Water Management Strategies No Longer Considered........ccccvvevrnieeniieeniieennneenieesneenn 11.2
11.3 Differences Between the Previous and Current Regional Water Plan.........ccccccevvvviieeeninnenn. 11.4
11.3.1Water Demand ProjeCtions.......cuuiiieeiicieee et ceieee ettt eiee e st e e s saee e s s snbee e s sneeas 11.4
11.3.2 Drought of Record and Hydrologic Modeling Assumptions used in Planning for the
0= =4 o TSR 11.8
11.3.3 Groundwater and Surface Water Availability ........cccoceerieiniiiiinii e 11.9
11.3.4 Existing Water SUpplies Of WUGS ......cooccuiiiiiiiiiiiccie et s e e sae e 11.10
11.3.5Identified Water Needs for WUGS and WWPS .......cocciiiiiiniiiiiiienieeniee e 11.13
11.3.6 Recommended and Alternative Water Management Strategies ......cccccvveevvcveeeeicnnennnn 11.14
11.3.7 Total Cost of Recommended Strategies.......uccvirrceeiiirerie e eteeeree e seeeeseeees 11.17
LT84  CONCIUSION ettt ettt ettt et e s bt e s bt sat e st e s et et e et e et e e beenbeenneesneennees 11.18
List of Tables
Table ES.1 Recommended Major Water Management Strategies for Region C........cccccceeeeennnnenn. ES.8
Table ES.2 2070 Supplies for the Largest Wholesale Providers and for Region C..............ccccc...... ES.11

2016 Region C Water Plan iX



Table ES.3
Table 1.1
Table 1.2
Table 1.3
Table 1.4
Table 1.5
Table 1.6
Table 1.7
Table 1.8

Table 1.9

Table 1.10
Table 1.11
Table 1.12

Table 1.13
Table 1.14
Table 1.15
Table 1.16
Table 2.1
Table 2.2
Table 2.3
Table 2.4
Table 2.5
Table 2.6
Table 2.7
Table 2.8
Table 2.9
Table 2.10
Table 2.11
Table 2.12

Table 2.13
Table 2.14
Table 2.15
Table 2.16
Table 2.17
Table 2.18
Table 2.19
Table 2.20
Table 3.1
Table 3.2
Table 3.3
Table 3.4
Table 3.5
Table 3.6
Table 3.7
Table 3.8

2016 Region C Water Plan

Summary of Recommended Strategies-Region C WWPs and WUGS ..........ccccceeeunnenn. ES.12
Cities in Region C with Year 2011 Population Greater than 20,000...........cccccccecvvveennnen. 1.2
Major Reservoirs in Region C (Over 5,000 Acre-Feet of Conservation Storage) ............. 1.5
Year 2011 Water Use by Category by County (Acre-FEet).......cccevvvuveeiiiiieeeicieeeeeiieee s 1.8
Sources of Water Supply by County by Category in 2011 for Region C (Acre-Feet)........ 1.9
Water Rights, Storage, and Diversion for Major Reservoirs in Region C..........ccccuuu...... 1.11
Permitted Importation of Surface Water to Region C.......ccceeeevieeeviiieeenciiee e, 1.13

Year 2011 Groundwater Pumping by County and Aquifer in Region C (Acre-feet)....... 1.14
Comparison of Year 2011 Estimated Groundwater Pumping to Modeled Available

Groundwater by AQUIfer (ACrE-FEEL) ........couiiiiiiiiee et e 1.16
Region C Wholesale Water Providers ........ccuueieeei it ee e ectrere e e e e 1.20
Region C Number of Water User Groups by COUNty .......cccoevciiieeeeeeiccciiieeee e, 1.25
Distribution and Estimated Size of Springs and SEEPS........cccccvvieeeeeeeicciiieeee e, 1.34
Hydric Soils Mapped by the Natural Resources Conservation Service for the Counties in

0= =T o T PPN 1.35
Federal Endangered or Threatened Species in Region Ca......ccccceeeeevvcciiienee e ceccninnenn, 1.36
State Species of Special Concernin RegIioN Ca ....ccceeeccvieeieiieei et 1.37
2012 U.S. Department of Agriculture County Data ........ccccceeeeieieeeccciiee e, 1.40
Recreational Activities at Region C RESEIVOIIS ......ccccueeeeeciiieeiiieee et e e e 1.43
Adopted Population Projections for Region C by CouNty ......cccceeevciieeiiiiieeeccieee e 2.4
Adopted Total Dry-Year Water Demand Projections for Region C by County............... 2.10
Adopted Dry-Year Water Demand Projections for Region C by Type of Use. ................ 2.11

Adopted Dry-Year Water Demand Projections for Collin County by Type of Use......... 2.11
Adopted Dry-Year Water Demand Projections for Cooke County by Type of Use........ 2.12
Adopted Dry-Year Water Demand Projections for Dallas County by Type of Use......... 2.12
Adopted Dry-Year Water Demand Projections for Denton County by Type of Use...... 2.13
Adopted Dry-Year Water Demand Projections for Ellis County by Type of Use............ 2.13
Adopted Dry-Year Water Demand Projections for Fannin County by Type of Use....... 2.14
Adopted Dry-Year Water Demand Projections for Freestone County by Type of Use..2.14
Adopted Dry-Year Water Demand Projections for Grayson County by Type of Use.....2.15
Adopted Dry-Year Water Demand Projections for Henderson County

(Region C Portion only) by Type of USE ...c.euviiieieeeeee e e 2.15
Adopted Dry-Year Water Demand Projections for Jack County by Type of Use ........... 2.16
Adopted Dry-Year Water Demand Projections for Kaufman County by Type of Use ...2.16
Adopted Dry-Year Water Demand Projections for Navarro County by Type of Use.....2.17
Adopted Dry-Year Water Demand Projections for Parker County by Type of Use ....... 2.17
Adopted Dry-Year Water Demand Projections for Rockwall County by Type of Use....2.18
Adopted Dry-Year Water Demand Projections for Tarrant County by Type of Use...... 2.18

Adopted Dry-Year Water Demand Projections for Wise County by Type of Use.......... 2.19
Projected Dry-Year Water Demand by Wholesale Water Provider..........cccceeeevveeennnen. 2.20
Overall Water Supply Availability in ReZION C ...ccuvveieeiiiieeiiee e 3.2
Surface Water Supplies Currently Available to Region C..........ccccveeevcieiiecciee e, 3.4
Run-of-the-River and Other Local Water SUPPIIES ....ocevvciiiiiiiiiii e 3.6
Currently Permitted Reuse Supplies by CoOUNtY......ccceeivciiiiiiciiie e 3.8
Groundwater SUPPlEs in REZION C .....uvvvieieiiieiiiieeee ettt eeeerreee e e e e e erareeae e e eeeanns 3.11
Currently Available Water Supplies to Water Users by Source Type .....cccoecveeeeevveennns 3.12
Currently Available Supplies by COUNtY ....cocciiiiiciiie e e 3.13

Currently Available Supplies to Regional Wholesale Water Providers in Region C....... 3.14



Table 3.9
Table 4.1
Table 4.2
Table 4.3
Table 4.4
Table 5A.1

Table 5A.2
Table 5A.3
Table 5A.4
Table 5A.5
Table 5B.1

Table 5B.2

Table 5C.1
Table 5C.2
Table 5C.3
Table 5C.4
Table 5C.5
Table 5C.6
Table 5C.7
Table 5C.8
Table 5C.9
Table 5C.10
Table 5C.11
Table 5C.12
Table 5C.13

Table 5C.14
Table 5C.15

Table 5C.16
Table 5C.17
Table 5C.18

Table 5C.19
Table 5C.20

Table 5C.21
Table 5C.22
Table 5C.23
Table 5C.24
Table 5C.25
Table 5C.26
Table 5C.27
Table 5C.28

Currently Available Supplies to Local Wholesale Water Providers in Region C ..............3.17
Comparison of Connected Supply with Projected Demand by Decade in Region C........ 4.2
Reserve or (Need) by County for REgION C......cuveeiiiiiiiiiiiieee ettt 4.4
Comparison of Total Connected and Unconnected Supply with Region C Demand....... 4.4

Reserve or (Need) by Wholesale Water Provider Using Only Connected Supplies......... 4.6
Major Potentially Feasible Water Management Strategies for Connecting

EXISEING SUPPIIES . eeiiitiiee ittt et et e e st e e e sbte e e e snbae e e sntaeeesreneenans 5A.4
Potentially Feasible Strategies for NeW RESEIVOIrsS ........eeeeeeeeiciirieeeeeeeeecireeeeeeeeeeeinns 5A.12
Potentially Feasible Interbasin Transfers for 2011 Region CPlan .........ccccevvveeeeeeennnns 5A.14
Potentially Feasible Water Management Strategies for Region C ..........cccccvvveeeeeennns 5A.19
Factors Used to Evaluate Water Management Strategies for Region C..........ccc.... ..... 5A.21
Summary of Costs and Impacts of Major Potentially Feasible Strategies for

Y=Y =4 o] o T 5B.4
Recommended Major Water Management Strategies for Region C.........ccccccvet veeenneee. 5B.19
Summary of Recommended Water Management Strategies for DWU ...................... 5C.11
Summary of Costs for DIWU Recommended Strategies........cccceeecvveeeccveeeeciveeeecneeenn, 5C.14
Summary of Costs for DWU Alternative Strategies ........ccccecvvveeivcieeecciieeeeciee e 5C.14
Summary of Recommended Water Management Strategies for TRWD..................... 5C.18
Summary of Costs for TRWD Recommended Strategies........cccevuveeeevieeeecciveeeeinneenn, 5C.21
Summary of Costs for TRWD Alternative Strategies........cccecvvveeevcveeeciiieeecciee e, 5C.22
Summary of Recommended Water Management Strategies for NTMWD ................. 5C.27
Summary of Costs for NTMWD Recommended Strategies ......ccccvveevvvieeeerciveeeeinnennn. 5C.30
Summary of Costs for NTMWD Alternative Strategies.......cccovvvevviveeiiiieeeeiiieeeeineeens 5C.31
Summary of Recommended Water Management Strategies for Fort Worth............. 5C.33
Summary of Costs for Fort Worth Recommended Strategies ........cccceevveeercveeeeinnnnnn. 5C.34
Supplies from TRWD through TRA for the Ellis County Water Supply Project............ 5C.37
Summary of Recommended Water Management Strategies for Trinity River

XU o [o T o oY EER SRR 5C.40
Summary of Costs for TRA Recommended Strategies........ccccceeeeeeciiiieeeeececcciiieeeeee, 5C.42
Summary of Recommended Water Management Strategies for Upper Trinity Regional
LT L =T g DT ES) 4 ot TP PP OPRRPPPP 5C.46
Summary of Costs for UTRWD Recommended Strategies........ccccoveeeeciveeecciieeecsnnnenn. 5C.48
Summary of Costs for UTRWD Alternative Strategies .......cccoocveecieeeeccieeeeciiee e, 5C.49
Recommended Water Management Strategies for the Greater Texoma Utility

XU o T ) xS EPR P RPR 5C.52
Summary of Costs for GTUA Recommended Strategies.......cccccevevveeercveeeeciveeeccveeen, 5C.54
Recommended Water Management Strategies for the Dallas County Park Cities
Municipal ULility DISErICT ....uveieeciiee ettt e e e are e e e 5C.55
Summary of Costs for Dallas County Park Cities MUD Recommended Strategy......... 5C.56
Summary of Recommended Water Management Strategies for Corsicana................ 5C.58
Summary of Costs for Corsicana Recommended Strategies .......cccccvvvvveeiicveeeeinnennn, 5C.59
Summary of Costs for Corsicana Alternative Strategies .......cccccvvevveeiicieeeeiciieeescieeen, 5C.60
Summary of Recommended Water Management Strategies for Argyle WSC ............ 5C.61
Summary of Costs for Argyle WSC Recommended Strategies .......ccooveeeeeeeveccrrveeeeeennn. 5C.62
Summary of Recommended Water Management Strategies for Arlington................. 5C.63
Summary of Costs for Arlington Recommended Strategies .........ccccovveeeeieveciviieeeeennn. 5C.63

2016 Region C Water Plan Xi



Table 5C.29
Table 5C.30
Table 5C.31
Table 5C.32

Table 5C.33
Table 5C.34
Table 5C.35
Table 5C.36
Table 5C.37
Table 5C.38

Table 5C.39
Table 5C.40
Table 5C.41
Table 5C.42
Table 5C.43
Table 5C.44
Table 5C.45
Table 5C.46
Table 5C.47
Table 5C.48
Table 5C.49
Table 5C.50
Table 5C.51
Table 5C.52
Table 5C.53
Table 5C.54
Table 5C.55
Table 5C.56
Table 5C.57
Table 5C.58
Table 5C.59
Table 5C.60

Table 5C.61
Table 5C.62
Table 5C.63
Table 5C.64
Table 5C.65
Table 5C.66
Table 5C.67
Table 5C.68
Table 5C.69
Table 5C.70
Table 5C.71
Table 5C.72
Table 5C.73

Recommended Water Management Strategies for Athens MWA ............cccoccveeennee. 5C.66
Summary of Costs for Athens MWA Recommended Strategies........cccccveercvveeeinnnnn. 5C.67
Summary of Costs for Athens MWA Alternative Strategies ........ccoceeevvveeeicieeecicnnnenn, 5C.68
Summary of Recommended Water Management Strategies for Cross

TIMDEIS WSC .veiiii ettt ettt e e e ettt e e e e e e e e etb b e e e e e eeesabbbaeeeeeeeanastbesaeaeeesnnsrssanaeenns 5C.68
Summary of Costs for Cross Timbers WSC Recommended Strategies.........cccceeeuuneen. 5C.69
Summary of Recommended Water Management Strategies for Denison.................. 5C.70
Summary of Costs for Denison Recommended Strategies......cccccveevevieeeeicieeecinneenn. 5C.71
Summary of Recommended Water Management Strategies for Denton................... 5C.72
Summary of Costs for Denton Recommended Strategies.....ccccceeccvvveeeeeiecccivieeeeeenn. 5C.73
Summary of Recommended Water Management Strategies for East Cedar Creek

F VS . e et e e e e e et e e e e e et e e a b e e e e e et aataneaaaaaes 5C.74
Summary of Costs for East Cedar Creek FWSD Recommended Strategies ................. 5C.74
Summary of Recommended Water Management Strategies for Ennis ...................... 5C.75
Summary of Costs for Ennis Recommended Strategies........ccccceecvveeecciereeciieeeccveeenn, 5C.76
Summary of Recommended Water Management Strategies for Forney.................... 5C.77
Summary of Costs for Forney Recommended Strategies........ccccvveeeecieeeecciieeeccneeenn. 5C.78
Recommended Water Management Strategies for Gainesville...........ccccoceeeecvierennnen. 5C.79
Summary of Costs for Gainesville Recommended Strategies.......ccccceevvveeevcveeeeinnenn, 5C.80
Summary of Costs for Gainesville Alternative Strategies ........cccccvveeeevieeeeicieeeccnneenn, 5C.81
Summary of Recommended Water Management Strategies for Garland .................. 5C.81
Summary of Costs for Garland Recommended Strategies ........cccocveeveviveeeicieeecinneenn, 5C.82
Summary of Recommended Water Management Strategies for Grand Prairie.......... 5C.83
Summary of Costs for Grand Prairie Recommended Strategies........cccccceeeecvveeeinnenn. 5C.84
Summary of Recommended Water Management Strategies for Lake Cities MUA.....5C.84
Summary of Costs for Lake Cities MUA Recommended Strategies........cccceevveeernnennn. 5C.85
Summary of Recommended Water Management Strategies for Mansfield............... 5C.86
Summary of Costs for Mansfield Recommended Strategies .........cccooveeeeeevccivieeeeennn. 5C.87
Summary of Recommended Water Management Strategies for Midlothian ............. 5C.88
Summary of Costs for Midlothian Recommended Strategies .........ccccceeveeeicciviieenenn. 5C.89
Summary of Costs for Midlothian Alternative Strategies......ccccccoeccvvieeeeiiiicciiieeeeeen. 5C.89
Summary of Recommended Water Management Strategies for Mustang SUD.......... 5C.90
Summary of Costs for Mustang SUD Recommended Strategies .........cccceeeecvveeeennennn. 5C.91
Summary of Recommended Water Management Strategies for North

[2{Tel o] =T o I 2 111 £ OO PSPPI 5C.91
Summary of Costs for North Richland Hills Recommended Strategies............cc......... 5C.92
Summary of Recommended Water Management Strategies for Princeton ............... 5C.93
Summary of Costs for Princeton Recommended Strategies........cccceevecveeeeciveeercvenenn. 5C.93
Summary of Recommended Water Management Strategies for Rockett SUD........... 5C.94
Summary of Costs for Rockett SUD Recommended Strategies.......ccccecveeercrveeeinnnnn. 5C.95
Summary of Costs for Rockett SUD Alternative Strategies.......cccccceeeeviveeeicreeecinneenn, 5C.96
Summary of Recommended Water Management Strategies for Rockwall................. 5C.96
Summary of Costs for Rockwall Recommended Strategies......cccovveeevvvveeeiciieeeeineeenn, 5C.97
Summary of Recommended Water Management Strategies for Seagoville............... 5C.97
Summary of Costs for Seagoville Recommended Strategies.........cccvvveeeeeeeicciirreeeeeenn. 5C.98
Recommended Water Management Strategies for Sherman .........cccccoveveeeivciee e, 5C.99
Summary of Costs for Sherman Recommended Strategies........ccccccveevcveeeeeciieeeennen. 5C.100
Summary of Recommended Water Management Strategies for Terrell .................. 5C.100

2016 Region C Water Plan Xii



Table 5C.74
Table 5C.75

Table5C.76
Table 5C.77
Table 5C.78
Table 5C.79
Table 5C.80
Table 5C.81
Table 5C.82
Table 5C.83

Table 5C.84

Table 5D.1

Table 5D.2

Table 5D.3

Table 5D.4

Table 5D.5

Table 5D.6

Table 5D.7

Table 5D.8

Table 5D.9

Table 5D.10

Table 5D.11

Table 5D.12

Table 5D.13

Table 5D.14

Table 5D.15

Summary of Costs for Terrell Recommended Strategies.......cccceeevveeeeecieeeecieee e, 5C.101
Summary of Recommended Water Management Strategies for Walnut Creek Special

O 1] LY 1 Lot AF USSP 5C.102
Summary of Costs for Walnut Creek SUD Recommended Strategies ..........ccceeeneee. 5C.103
Summary of Recommended Water Management Strategies for Waxahachie ......... 5C.106
Summary of Costs for Waxahachie Recommended Strategies .......ccccecveeeercveneennnen. 5C.107
Summary of Recommended Water Management Strategies for Weatherford........ 5C.109
Summary of Costs for Weatherford Recommended Strategies.......c.cccoceeevcvverennnnen. 5C.110
Summary of Recommended Water Management Strategies for West Cedar Creek

Y16 1 PSP P PUPPPPPRO 5C.111
Summary of Costs for West Cedar Creek Municipal Utility District Recommended

) 1 = =T =4 =T 5C.111
Summary of Recommended Water Management Strategies for Wise

COUNTY WSD ..ottt e e e e e e e e e e e e e e e e e e e e e aaaaaa e e e e e e e e aeeeeeeeseeeseseeeeaanananans 5C.112
Summary of Costs for Wise County Water Supply District Recommended

) 1 = L (=T =4 =T PSP U PP 5C.113

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of AUEN .......ooiiiiiee e e 5D.3
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of ANNa.....c.oooi i e 5D.4
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of BIUE RIidE ......uevvveiieiiicee et 5D.5
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Caddo Basin Special Utility District (Regions Cand D) ......ccceccvveeervreennn. 5D.6
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Celina ......ccooviviiiiiiiii e 5D.7
Projected Demand, Current Supplies, and Water Management Strategies for Collin

(@0 10T o) VA [ g == o o SRS 5D.8
Projected Demand, Current Supplies, and Water Management Strategies for Collin
COUNLY LIVESTOCK ..uvviiieieeecciiieeee ettt e e e e e e re e e e e e s e tare e e e e e e e esnstaaeeaeesennnnnns 5D.9
Projected Demand, Current Supplies, and Water Management Strategies for Collin
CouNty ManUFaCtUIING .....coocciiee ettt e tee e e e rare e e e e bae e e e enre e e e eareeeeeanes 5D.9
Projected Demand, Current Supplies, and Water Management Strategies for Collin
COUNTY IMIININEG ..ttt e e ee e e ee e eeeeeeeesereseeeeeeeaeaeeeeeaaaaaesaeaeaeaeaeaneeees 5D.10
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Collin CouNty Other.......c..coiiciiie e 5D.11
Projected Demand, Current Supplies, Water Management Strategies for Collin County
SEEAM EIQCLIIC POWET ..veieeiee ettt ettt ettt et ste e saee e sabe e sabaeebae s 5D.12
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Copeville Special Utility DiStrict .......ccceeveivieeeiiieeeciiee e, 5D.12
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Culleoka Water Supply Corporation ........ccccceveveeeiicieeesiiieeescneenn, 5D.13
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the East Fork Special Utility District .......ccccceveivieeiicieeiciiee e 5D.14
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of FAirVIEW......ccuiiiiiciiii e 5D.15

2016 Region C Water Plan xiii



Table 5D.16

Table 5D.17

Table 5D.18

Table 5D.19

Table 5D.20

Table 5D.21

Table 5D.22

Table 5D.23

Table 5D.24

Table 5D.25

Table 5D.26

Table 5D.27

Table 5D.28

Table 5D.29

Table 5D.30

Table 5D.31

Table 5D.32

Table 5D.33

Table 5D.34

Table 5D.35

Table 5D.36

Table 5D.37

Table 5D.38

Table 5D.39

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Farmersville .........coveeeviiiiiiiicce e 5D.16
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of FriSCO....ccuuiiiiiiiii e 5D.17
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Josephine (Region Cand D) .......ccccvveevvciieieicieeesiiiee e, 5D.18
Projected Population and Demand, Current Supplies, and Water Management

Strategies fOr the LaVON ........uii it e e s sataee e eans 5D.18
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Lavon Special Utility District ......cceeevveeciiiiieeeiiccciieeee e, 5D.19
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of LOWIY CroSSiNg......cccccuiiiieeeiiccciiiieee e eeccvrvee e e e e eseareeee e e 5D.20
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of LUCAS .......coiieiiiii ettt et 5D.21
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of MCKINNEY ........eeiiiiiiieiceee et 5D.22
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of MeliSSa.....cccccuiiiiiiiiie e 5D.23
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of MUIPRY ...oooiiiiii e 5D.24
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Nevada.....coccvieiieiiie i 5D.24
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of NeW HOPE .......oviiviiiiiiec e 5D.25
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the North Collin Water Supply Corporation.......ccccccceeveciveeeicieeeccnnenn. 5D.26
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of Parker...........uueeeiiii et 5D.27
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of Plano ......c..cuiiiiierie et 5D.27
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of PrOSPer........uuiiiiii ittt rrre e e e 5D.29
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of SNt Paul ........cooiviiiieicie e 5D.30
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Seis Lagos Utility DiSTriCt .......ccveeeeiiiieiciiie et 5D.31
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of WESLON ....coocuiiiiiiiiec et 5D.32
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of WYl ......oeeiiiiiecee e 5D.32
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Wylie Northeast Special Utility District.........ccoceeeveiveeeiiieeeeiiee e, 5D.33
Costs for Recommended Water Management Strategies for Collin County Not

Covered Under Wholesale Water Providers........ccceeeveeeicieeesiiieeeccieeessneeessveee e 5D.34
Summary of Recommended Water Management Strategies for Collin County Not
Covered Under Wholesale Water Providers........ccceeecveeeiiiveeeeiiieeeccieeessveeeesneee e 5D.39
Summary of Alternative Water Management Strategies for Collin County Not

Covered Under Wholesale Water Providers......c.ccuevvvieeeeiieeeeiiieeesieee e e sseeee e 5D.39

2016 Region C Water Plan Xiv



Table 5D.40

Table 5D.41

Table 5D.42

Table 5D.43

Table 5D.44

Table 5D.45

Table 5D.46

Table 5D.47

Table 5D.48

Table 5D.49

Table 5D.50

Table 5D.51

Table 5D.52

Table 5D.53

Table 5D.54

Table 5D.55

Table 5D.56

Table 5D.57

Table 5D.58

Table 5D.59

Table 5D.60

Table 5D.61

Table 5D.62

Table 5D.63

Projected Demand, Current Supplies and Water Management Strategies for Cooke

COUNTY IFFIGATION ..vviiiiiiiiiiiiiitittter e e e e e e e e e e e e e e e eeaeeeeeeaaeaeaeeeeaeeeees 5D.43
Projected Demand, Current Supplies and Water Management Strategies for Cooke
COUNLY LIVESTOCK ..vtieeeiiiiee ettt e e e tee e e s bt e e e sbeeeeesntaeeesntaeeennns 5D.44
Projected Demand, Current Supplies and Water Management Strategies for Cooke
CouNnty ManUFaCtUIING ....ccei it e e st e e e s bae e e ssnbaeeeeans 5D.44
Projected Demand, Current Supplies and and Water Management Strategies for Cooke
COUNTY IMIININEG ..ttt e et e eeee et eeseseseseeeeeeeeeteeeeaeaeaeaaaeeaeaaeeaseeens 5D.45
Projected Population and Demand, Current Supplies and and Water Management
Strategies for Cooke County Other........eii i 5D.46
Projected Population and Demand, Current Supplies and and Water Management
Strategies for Lake Kiowa Special Utility DiStrict .........cooecciiiieeeiiiiiiiiieeee e, 5D.47
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City Of LINASaY .....ccoccuiiiiiiiiiie ettt e 5D.48
Projected Population and Demand, Current Supplies and Water Management

Strategies for the Mountain Spring Water Supply Corporation .........cccceeeecvveeennnenn. 5D.48
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City Of MUENSTEN ........eviiiiiieeecee et e 5D.49
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Valley VIEW ......coovuiiiiiciie e 5D.50
Projected Population and Demand, Current Supplies and Water Management

Strategies for the Woodbine Water Supply Corporation ........ccceceuveeevcieeeeiciieeeccnnnenn, 5D.51
Costs for Recommended Water Management Strategies for Cooke County Not

Covered Under Wholesale Water Providers........ccceeeeveeeeiiieeesiiieeeccieeessiveeessneee e 5D.52
Summary of Recommended Water Management Strategies for Cooke County Not
Covered Under Wholesale Water Providers........cccveecveeeeiiieeesiieeeescieeeesineeessneee e 5D.53
Summary of Alternative Water Management Strategies for Cooke County Not

Covered Under Wholesale Water Providers.......ccueevieeeeiiieeeeiiieeesneeessneeessveee e 5D.53
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of AddiSON .........ueviiiiiiciee e 5D.57
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Balch SPrings.......ccoocciiiiiei i 5D.57
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Cedar Hill ..........ooooiiiiiiie e 5D.58
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Cockrell Hill .........ccuviiiiiiieee e 5D.59
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of COPPEIl.....ccoouiiii i 5D.60
Projected Demand, Current Supplies and Water Management Strategies for the

Dallas County IFFiZation .......ciceciiieiciiee e e e e e e e are e e e eares 5D.61
Projected Demand, Current Supplies and Water Management Strategies for Dallas
COUNLY LIVESTOCK ...vviieeciiiee ettt ettt e e e e ettee e e sate e e e sabte e e sentaeeesntaeeeenns 5D.62
Projected Demand, Current Supplies and Water Management Strategies for the Dallas
CouNty ManUFaCtUIING ....ceii et e et e e seare e e e sbae e e ssnbaeeesans 5D.62
Projected Demand, Current Supplies and Water Management Strategies for the Dallas
COUNTY IMIININEG ..ttt ee et e ee et e eeeseseseeeseeeeeeetaeeeaeaeaeaeaaeaaaseeasenens 5D.63
Projected Population and Demand, Current Supplies and Water Management

Strategies for Dallas County Other ... 5D.64

2016 Region C Water Plan XV



Table 5D.64

Table 5D.65

Table 5D.66

Table 5D.67

Table 5D.68

Table 5D.69

Table 5D.70

Table 5D.71

Table 5D.72

Table 5D.73

Table 5D.74

Table 5D.75

Table 5D.76

Table 5D.77

Table 5D.78

Table 5D.79

Table 5D.80

Table 5D.81

Table 5D.82

Table 5D.83

Table 5D.84

Table 5D.85

Table 5D.86

Table 5D.87

Projected Demand, Current Supplies and Water Management Strategies for Dallas

County Steam El@CLIIC POWET .......uviee ettt et e e s ae e e saree e 5D.65
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City Of DESOTO .....ccovcuiiiiiiiiiec e 5D.66
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of DUNCANVIIlE .......coouiiiiiiiiie e 5D.66
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Farmers Branch........cccocuviviiiiiiiiiiiee e 5D.67
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Glenn Heights ........ccccvvieieiii e 5D.68
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Highland Park.........ccccvmmiierii e 5D.69
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of HULChINS .......uviiiiiiiieeee e 5D.70
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City Of IFVING ......oee i 5D.71
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City Of LANCASter......c.uueiiecuiiie et e 5D.72
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of MeSQUItE......c.uiiiiiciiieeiciee e 5D.73
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Richardson .........cccuviiiiiiii e 5D.74
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of ROWIELt ....coovviiiiiiiiiee e 5D.75
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City 0f SAChSE .....ciiiiiiiii e 5D.75
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of SUNNYVAIE........cooiiiiiieee e 5D.76
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of University Park.........cccovveieiiiiiiie e 5D.77
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of WIlMer ........ovviiiiii e 5D.78
Costs for Recommended Water Management Strategies for Dallas County Not

Covered Under Wholesale Water Providers.........ceevveeeiiiieeesiiieeeniieee s ssieee e 5D.79
Summary of Recommended Water Management Strategies for Dallas County Not
Covered Under Wholesale Water Providers........cccevveeeeiiieessiiieeenieeessiiee e 5D.82
Summary of Alternative Water Management Strategies for Dallas County Not

Covered Under Wholesale Water Providers.......ccocceeviiinieenieenieesieeenieesieesiee e 5D.82
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of Argyle ... 5D.86
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of AUDBIEY .....oooveiiiiicee e 5D.87
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Bartonville.........coocuieeiiiiiiiie e 5D.88
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Bolivar Water Supply Corporation ........ccccceeecvieeiicveeesiieeesiiee e 5D.89
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Carrollton.........ccoooveiiiiie e 5D.89

2016 Region C Water Plan Xvi



Table 5D.88

Table 5D.89

Table 5D.90

Table 5D.91

Table 5D.92

Table 5D.93

Table 5D.94

Table 5D.95

Table 5D.96

Table 5D.97

Table 5D.98

Table 5D.99

Table 5D.100

Table 5D.101

Table 5D.102

Table 5D.103

Table 5D.104

Table 5D.105

Table 5D.106

Table 5D.107

Table 5D.108

Table 5D.109

Table 5D.110

Table 5D.111

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Copper Canyon .........coccvvieiicieeeeiiiee e e 5D.90
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of CoOrinth .....cooccuiiiiiiiie e 5D.91
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Cross ROAds........ccccuviiiiiiiiiiiiieiccciiee e 5D.92
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Denton County FWSD NO. 1A.....ccocoiiiiiiiiieciiee et eeree e e eaeee e 5D.93
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Denton County FWSD NO. 7 .......uuiiiiiiee et eeccvrtee e inveeee e 5D.94
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Denton County FWSD NO. 10 ......cccovieeiiiiiiiiiieie e e ee e 5D.95
Projected Demand, Current Supplies, and Water Management Strategies for Denton
(0o TUT o) YA [ =) o o PSPPSR PPPPPPPPPPP 5D.96
Projected Demand, Current Supplies, and Water Management Strategies for Denton
COUNLY LIVESTOCK ..vviirieeiececiiiieee ettt e e e et e e e e s e e e re e e e e e e s ennanreeeeeesennnes 5D.96
Projected Demand, Current Supplies, and Water Management Strategies for Denton
CouNty ManUFaCtUIING ....coeicciiie ettt etre e e e te e e e st e e e e sbaeeesenbaeeeeans 5D.97
Projected Demand, Current Supplies, and Water Management Strategies for Denton
COUNTY IMIININEG ..ttt e e et e e e e e e e seseeeeeeeeeeeeeeeteteaeeeeeseseeeeeeeeaseeees 5D.98
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Denton County Other.........oocciiii it 5D.99
Projected Demand, Current Supplies, and Water Management Strategies for Denton
County Steam El@CtriC POWET ....cccuviiieciieee ettt 5D.100
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Double Oak ........ccccviiiiiiiiiiii e, 5D.100
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Flower Mound ..........cccuvvieeeiiiicciiieee e, 5D.101
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of HaCkberry.......vev oo, 5D.102
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Hickory Creek......oo e, 5D.103
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Highland Village ..........ccoveiieiiiiiccee e, 5D.104
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of JUSTIN .......eii i 5D.105
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Krugerville..........oocuveiiiiieiicieeee e 5D.105
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Krum .......ooooiiiiie e 5D.106
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Lake Dallas ........cccccuveeiiciieeiiieee e 5D.107
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Lakewood Village ........cccoveveviiiiiiiiiiii e, 5D.108
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of LEWIiSVIlle......cuueiiiiiieiee e 5D.109
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Town of Little EIM ......ooeeviiiiiiieee e, 5D.110

2016 Region C Water Plan Xvii



Table 5D.112

Table 5D.113

Table 5D.114

Table 5D.115

Table 5D.116

Table 5D.117

Table 5D.118

Table 5D.119

Table 5D.120

Table 5D.121

Table 5D.122

Table 5D.123

Table 5D.124

Table 5D.125
Table 5D.126

Table 5D.127

Table 5D.128

Table 5D.129

Table 5D.130

Table 5D.131

Table 5D.132

Table 5D.133

Table 5D.134

Table 5D.135

2016 Region C Water Plan

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of NOrthlake .........ccooouvieiiciieiiceee e, 5D.111
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Oak Point .....cc.ueviiiiiiii e 5D.112
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Paloma Creek.......cccevvviieiiiiiiiiiee e, 5D.113
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Pilot POINt ....c..eeviiiiii i 5D.113
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of PONEr .........uviiiieii e 5D.114
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Providence Village WCID ........coooccuiiieeee ettt 5D.115
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of ROANOKE .....cccuvveiiciee e 5D.116
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of SANEEr ......evi e e 5D.116
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Shady ShOres........cuvveiiiieicce e 5D.117
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of The ColoNy .......ooiiiiiiiciee e 5D.118
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of the Trophy Club .......cooiiiiiiice e, 5D.119
Costs for Recommended Water Management Strategies for Denton County Not

Covered Under Wholesale Water Providers........ccceeecieeeciiieeeciieee e sciiee e 5D.120
Summary of Recommended Water Management Strategies for Denton County Not
Covered Under Wholesale Water Providers........ccceevccieeecciieeescieee e esieee e 5D.126
Projected Supplies from the Ellis County Water Supply Project ......ccccceeevveeercnneennn. 5D.130
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Bardwell...........oooviiiiiiieeee e, 5D.132
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Buena Vista-Bethel Special Utility District .........ccccccvveveeeeiinnnneen. 5D.133
Projected Demand, Current Supplies, and Water Management Strategies for Ellis

(O0e 10T o) YA [ g == {0 o PSSP PPPPPPPPPPPPPP 5D.134
Projected Demand, Current Supplies, and Water Management Strategies for Ellis

COUNLY LIVESTOCK ..uvitieeeee ittt e e e e e e e s s e e e e e e e e e seeanntneeeeeeean 5D.134
Projected Demand, Current Supplies, and Water Management Strategies for Ellis

CouNty ManUFaCtUIING .....ciiiciiee et e e e et e e e e aa e e e e eaaaeeeenaeee s 5D.135
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Ellis CoOUNtY MiNING......ccccueiiiiiiieiiiiee ettt e e e e e e 5D.136
Projected Demand, Current Supplies, and Water Management Strategies for Ellis

(0o 10T o) AV .1 1= RS 5D.137
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Ellis County Steam Electric POWES .......ccceeveeciiveeeeeeeiiciieeeee e, 5D.138
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of FErTis ... 5D.139
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Files Valley Water Supply Corporation (Region C Only) .............. 5D.140

XViii



Table 5D.136

Table 5D.137

Table 5D.138

Table 5D.139

Table 5D.140

Table 5D.141

Table 5D.142

Table 5D.143

Table 5D.144

Table 5D.145

Table 5D.146

Table 5D.147

Table 5D.148

Table 5D.149

Table 5D.150

Table 5D.151
Table 5D.152

Table 5D.153

Table 5D.154

Table 5D.155

Table 5D.156

Table 5D.157

Table 5D.158

Table 5D.159

Projected Demand, Current Supplies, and Water Management Strategies for

O 1 =1 o APPSO PPPPPPPTN 5D.140
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of Italy ..ccocviii i 5D.142
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Johnson County Special Utility District (Region C & G)................ 5D.143
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Maypear|......cccoeoviiii i 5D.144
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Milford ..........cooeveiiiicce e, 5D.144
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Mountain Peak Special Utility District (Region C Only)................ 5D.145
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Oak Leaf.......ccueieeiiiiiciee e e 5D.146
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of OVilla........cooouiiiiiceee e 5D.147
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Palmer........oocuuiiiiiie e 5D.148
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Pecan Hill ..........ooooiiiiiiiiee e 5D.149
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Red OaK........ccuviiiiiiiiiiiiee e 5D.149
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Sardis-Lone EIm Water Supply Corporation ........ccccceeeviveeeenneen. 5D.151
Projected Population and Demand, Current Supplies, and Water Management

Strategies for City of Venus (Regions Cand G) .....ccccceeevveeiviiieeiiieee e 5D.152
Costs for Recommended Water Management Strategies for Ellis County Not

Covered Under Wholesale Water Providers........ccceeevuieeinciieeenieeeesiee e esieee s 5D.152
Summary of Recommended Water Management Strategies for Ellis County Not

Covered Under Wholesale Water Providers.......cccevivcieeeniieeeenieeeesieeeenieee s 5D.156
Projected Supplies from the Fannin County Water Supply Project.........ccccvveeennnn. 5D.160
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of BONham.......cccuviiiiiiii i 5D.160
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of ECEOI......c..uii i 5D.161
Projected and Demand, Current Supplies, and Water Management Strategies for

Fannin County Irrigation ......oooiiiiiii i 5D.162
Projected and Demand, Current Supplies, and Water Management Strategies for

Fannin County LIVESTOCK ......cooiviieiiiiie e e 5D.163
Projected and Demand, Current Supplies, and Water Management Strategies for

Fannin County ManuUfacturing .......ccccueiiiiiiie i 5D.164
Projected and Demand, Current Supplies, and Water Management Strategies for

Fannin County MiINING......oooiiiiiieie e eananeee 5D.164
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Fannin County Other.......cooviiie i 5D.165
Projected Current Supplies, and Water Management Strategies for Fannin County

STEAM El@CEIIC POWEN .ottt ettt e e e e e e et a b e e e e e e e enaaaraaeeeaeeen 5D.166

2016 Region C Water Plan Xix



Table 5D.160

Table 5D.161

Table 5D.162

Table 5D.163

Table 5D.164

Table 5D.165

Table 5D.166

Table 5D.167

Table 5D.168

Table 5D.169

Table 5D.170

Table 5D.171

Table 5D.172

Table 5D.173

Table 5D.174

Table 5D.175

Table 5D.176

Table 5D.177

Table 5D.178

Table 5D.179

Table 5D.180

Table 5D.181

Table 5D.182
Table 5D.183

Projected Population and Demand, Current Supplies, and Water Management

Strategies for Hickory Creek SUD (Region CONly).....ccccuvveeeiiieeiiciieeecieee e 5D.167
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of HONEY GroVe ......cccuviiiiciiei it 5D.168
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Ladonia ........cccueviiiiiiiiiiiieeccie et 5D.168
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of LEONard........ccueviiciiieiiiiie e 5D.169
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the North Hunt Water Supply Corporation (Region C Only).............. 5D.170
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of SAVOY......ooc it 5D.171
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Southwest Fannin County Special Utility District...........cccecn...... 5D.172
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of TrentoN ......oocvveiicciiie e e 5D.172
Costs for Recommended Water Management Strategies for Fannin County Not

Covered Under Wholesale Water Providers........ccceeeviieeiniieeeeniieeeeriieeeeieee e 5D.173
Summary of Recommended Water Management Strategies for Fannin County Not
Covered Under Wholesale Water Providers.......ccoceeveevieeinieenieeniiee e eneee e 5D.175
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Fairfield ......cccoeiieoiii i, 5D.179
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Flo Community WSC (Region CONly)......cccoeeeveeviievieeccieeeineene 5D.180
Projected Demand, Current Supplies, and Water Management Strategies for the
Freestone County Irrigation......cooeeieieiiie e 5D.181
Projected Demand, Current Supplies, and Water Management Strategies for the
Freestone County LIVEStOCK.........uuiiiiiiiiiiieiee e 5D.181
Projected Demand, Current Supplies, and Water Management Strategies for the
Freestone County MINING .....cooiiiiii i eananenees 5D.182
Projected Population and Demand, Current Supplies, and Water Management
Strategies for the Freestone County Other .........ccceveeieiecciiiii e, 5D.183
Projected Demand, Current Supplies, and Water Management Strategies for the
Freestone County Freestone County Steam Electric POwer........cccccceevvciivivneeeeennns 5D.184
Projected Demand, Current Supplies, and Water Management Strategies for

L0 1 VY 0T F PP TP 5D.185
Projected Population and Demand, Current Supplies, and Water Management
Strategies for the City Of TEABUE ...uvviiiiieieceee e e 5D.185
Projected Population and Demand, Current Supplies, and Water Management
Strategies for the City of Wortham..........coocviiriiei e, 5D.186
Costs for Recommended Water Management Strategies for Freestone County Not
Covered Under Wholesale Water Providers.......ccoceevveerieeineeenieesiieeeniee e e svee s 5D.187
Summary of Recommended Water Management Strategies for Freestone County

Not Covered Under Wholesale Water Providers........cccecveeeiciieeiecieeecciieeecciiee e 5D.188
Projected Supplies from the Grayson County Water Supply Project .........ccceeuuuen.. 5D.192
Projected Population and Demand, Current Supplies, and Water Management
Strategies for the City Of BellS......cuuviiiiiiieiiee e 5D.193

2016 Region C Water Plan XX



Table 5D.184

Table 5D.185

Table 5D.186

Table 5D.187

Table 5D.188

Table 5D.189

Table 5D.190

Table 5D.191

Table 5D.192

Table 5D.193

Table 5D.194

Table 5D.195

Table 5D.196

Table 5D.197

Table 5D.198

Table 5D.199

Table 5D.200

Table 5D.201

Table 5D.202

Table 5D.203

Table 5D.204

Table 5D.205

Table 5D.206

Table 5D.207

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of CollinSVille ........coooiviiiiiiiee e, 5D.194
Projected Demand, Current Supplies, and Water Management Strategies for

Grayson CoUNtY rTiZatiON .........uueeuiieiiiiiiiiiiiiiriiererererererere e eeeeeeeeeerererereeereeeseseseeeeees 5D.195
Projected Demand, Current Supplies, and Water Management Strategies for

Grayson County LIVESTOCK .......uiiiiciiiiiciieee et 5D.195
Projected Demand, Current Supplies, and Water Management Strategies for

Grayson County ManufaCtUring.......ccoucuieiiiiiiie e 5D.196
Projected Demand, Current Supplies, and Water Management Strategies for

Grayson COUNLY IMINING ...uvuveieiiiiiiiiieieieieieeeeeeeeeeeeeeeeeeeeeeeeeerereeeeeeererereseseeeseeeeeeeaesaaeees 5D.197
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Grayson County Other........ccccoveiiiieee e 5D.198
Projected Demand, Current Supplies, and Water Management Strategies for

Grayson County Steam EIECtriC POWET .....ooviiiveciiiieeee et 5D.199
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of GUNTEI .......ccociiiiicee e e 5D.200
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of HOWE........coocuiiiiicieee e 5D.201
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Kentucky TOWN WSC ......ccuviiiiiiie et 5D.202
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Luella Special Utility District........cccccvviveeiiiiee e, 5D.202
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Marilee Special Utility DiStriCt......ccccccveeiviiieeiiiiiie e 5D.203
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of POttShOro .....cc.uvvveeiiiiiiiec e, 5D.204
Projected Population and Demand, Current Supplies, and Water Management

Strategies for South Grayson Water Supply Corporation........ccccceeveccviveeeeeeeeccnnnnen, 5D.205
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Southmayd.......cccccoeeiiiieiii e, 5D.206
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of TIOZa ...cccceciiiiieee e 5D.207
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of TOM BaN ......uueiiiciiie ettt e 5D.208
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Two Way Special Utility District .....cccceeeeiiieeeciiee e, 5D.209
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Van AlStyNe ........ooooviiiiiiiee i 5D.209
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Whitesboro.......ccccueviiciiiiciiee e, 5D.210
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Whitewright.........ccceiiiiiiiiii e, 5D.211
Costs for Recommended Water Management Strategies for Grayson County Not
Covered Under Wholesale Water Providers........cccceeecieeeeiiieeeicieee e ecieee e 5D.212
Summary of Recommended Water Management Strategies for Grayson County Not
Covered Under Wholesale Water Providers........ccceeecvieeeeiiieeescieeeeeiiee e ecveee e 5D.215
Summary of Alternative Water Management Strategies for Grayson County Not

Covered Under Wholesale Water Providers........ccceeevieeiiciieeiniieeeeniee e esieee s 5D.216

2016 Region C Water Plan XXi



Table 5D.208

Table 5D.209

Table 5D.210

Table 5D.211

Table 5D.212

Table 5D.213

Table 5D.214

Table 5D.215

Table 5D.216

Table 5D.217

Table 5D.218

Table 5D.219

Table 5D.220

Table 5D.221

Table 5D.222

Table 5D.223

Table 5D.224

Table 5D.225

Table 5D.226

Table 5D.227

Table 5D.228

Table 5D.229

Table 5D.230

Table 5D.231

2016 Region C Water Plan

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Athens (Total of Region C and Region I).........cccccuvevennneen. 5D.220
Projected Population and Demand, Current Supplies, and Water Management
Strategies for Bethel-Ash WSC (Region C ONly)...cccueeeviiieieiiiiee e 5D.221
Projected Population and Demand, Current Supplies, and Water Management
Strategies for the City Of EUSACE......ccuvuiiiiiiiie i 5D.222
Projected Population and Demand, Current Supplies, and Water Management
Strategies for GUN Barrel City .....ccuiee it 5D.222
Projected Demand, Current Supplies, and Water Management Strategies for

Henderson County Irrigation (Region C ONlY) ....eeeecuiieeiciiiiee et 5D.223
Projected Demand, Current Supplies, and Water Management Strategies for

Henderson County Livestock (Region C ONly)........cccveeieciiiiicciieicciee e 5D.224
Projected Demand, Current Supplies, and Water Management Strategies for

Henderson County Manufacturing (Region C ONly) .....ccccoeeeecciieieiiiee e 5D.225
Projected Demand, Current Supplies, and Water Management Strategies for

Henderson County Mining (Region CONIY) ..ccccuvieiieciiieeeceeeeeee et 5D.225
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Henderson County Other (Region CONly) .....ccceeeeeiieecccieeeeeiee e, 5D.226
Projected Demand, Current Supplies, and Water Management Strategies for

Henderson County Steam Electric Power (Region CONly) .....ccovveeeecieeiiiiiieeeciieeeens 5D.227
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Log Cabin ......c..ceiiiiiiiiiiiee e 5D.227
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Malakoff...........cooiiiiiiiiii e, 5D.228
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Payne Springs......cccceeeicieiiciiiie et 5D.229
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of SEVEN POINES .....ccviiiiiiiiiieeee e 5D.230
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City Of TOOI .....ccio i 5D.231
Projected Population and Demand, Current Supplies and Water Management

Strategies for the City of Trinidad.........cccevviiiiciie e, 5D.232
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Virginia Hill Water Supply Corporation.........ccccoceeeecieeeecveeeenee, 5D.232
Costs for Recommended Water Management Strategies for Henderson County

Not Covered Under Wholesale Water Providers........cccoecveeiiiiieeiiiiiee e eeieeees 5D.233
Summary of Recommended Water Management Strategies for Henderson County

Not Covered Under Wholesale Water Providers........ccoccvvercieeieieeinieineeeniee e 5D.235
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of BrySON .......coociiei it 5D.237
Projected Demand, Current Supplies, and Water Management Strategies for

1o o T ] AV A T =21 d Lo AP 5D.239
Projected Demand, Current Supplies, and Water Management Strategies for

Jack CouNty LIVESTOCK .ooiieeiiee et 5D.239
Projected Demand, Current Supplies, and Water Management Strategies for

Jack County ManUufactUring .....c.eeeiveiiii i e 5D.240
Projected Demand, Current Supplies, and Water Management Strategies for

JACK CoUNLY MIINING ..ttt e e e e e abr e e e e e e s e e eaneraeees 5D.241



Table 5D.232

Projected Population and Demand, Current Supplies, and Water Management

Strategies for Jack County Other .......oocuieiiiiiiie e 5D.242
Table 5D.233  Projected Demand, Current Supplies, and Water Management Strategies for

Jack County Steam EIECtriC POWEN .......coiviiieiiiiie ettt evre e 5D.243
Table 5D.234  Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Jacksboro .....ccueviiiiiiicc e, 5D.243
Table 5D.235 Costs for Recommended Water Management Strategies for Jack County Not

Covered Under Wholesale Water Providers........cccueeecieeeeciieeecieee e esveee s 5D.244
Table 5D.236 Summary of Recommended Water Management Strategies for Jack County Not

Covered Under Wholesale Water Providers........ccueeevieeeiiiieeeniieeeesiee e esieee s 5D.245
Table 5D.237 Projected Population and Demand, Current Supplies, and Water Management

Strategies for Ables Springs Water Supply Corporation (Regions C and D).............. 5D.249
Table 5D.238 Projected Population and Demand, Current Supplies, and Water Management

Strategies for College Mound Water Supply Corporation.........ccccceeeeecieeeecreeeennee. 5D.249
Table 5D.239  Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of COMDINE.......cc.ueiiiiiiieecee e 5D.250
Table 5D.240 Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Crandall...........ccoooiiiiiiiiiee e e 5D.251
Table 5D.241 Projected Population and Demand, Current Supplies, and Water Management

Strategies for Forney Lake Water Supply Corporation.......ccccceeeecvveeeeccieeecccieee e, 5D.252
Table 5D.242  Projected Population and Demand, Current Supplies, and Water Management

Strategies for Gastonia-Scurry Special Utility District.......cccccovvveieiieeeiiiiee e, 5D.253
Table 5D.243  Projected Population and Demand, Current Supplies, and Water Management

Strategies for High Point Water Supply Corporation........ccccccueeiveieeiiiiiiee e ecieee s 5D.254

Table 5D.244  Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Kaufman.......cccceeeeeiiiicie e, 5D.255
Table 5D.245 Projected Demand, Current Supplies, and Water Management Strategies for Kaufman

(@0e 10T o) YA [ g == o o PSSR 5D.255
Table 5D.246 Projected Demand, Current Supplies, and Water Management Strategies for Kaufman

COUNLY LIVESTOCK ...vviieeeee ittt e e e e et e e e e e e e eab e e e e e e e e e annraeeeeaeean 5D.256
Table 5D.247 Projected Demand, Current Supplies, and Water Management Strategies for Kaufman

County ManUFACTUIING ...t e e e e re e e e e e e e snnrraeeeeeean 5D.257
Table 5D.248 Projected Demand, Current Supplies, and Water Management Strategies for Kaufman

COUNTY IMIININEG .ttt ree e e e e ee e eereeeeeeeserereeeeeeeeeeeaeseaeaaaaaaeasasaeaeaeans 5D.258
Table 5D.249 Projected Population and Demand, Current Supplies, and Water Management

Strategies for Kaufman County Other ........cccueiiiciee e 5D.258
Table 5D.250 Projected Demand, Current Supplies, and Water Management Strategies for

Kaufman County Steam EleCtric POWET .......cooccuvieiiiiiie ettt e 5D.259
Table 5D.251 Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of KEMP ..ooovvii i 5D.260
Table 5D.252  Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of MabanK........ccceiiiiiiiiiiiie e 5D.261
Table 5D.253  Projected Population and Demand, Current Supplies, and Water Management

Strategies for MacBee Special Utility District (Region CONly) ....cccvvevevieveiniienenee. 5D.262
Table 5D.254  Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Oak Grove ........cooeciiiiiiiiiei e 5D.263
Table 5D.255 Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Post Oak BeNd City......cccevieieciiiiiieee et 5D.264

2016 Region C Water Plan



Table 5D.256

Table 5D.257

Table 5D.258

Table 5D.259

Table 5D.260

Table 5D.261

Table 5D.262

Table 5D.263

Table 5D.264

Table 5D.265

Table 5D.266

Table 5D.267

Table 5D.268

Table 5D.269

Table 5D.270

Table 5D.271

Table 5D.272

Table 5D.273

Table 5D.274

Table 5D.275

Table 5D.276

Table 5D.277

Table 5D.278

Table 5D.279

2016 Region C Water Plan

Projected Demand, Current Supplies, and Water Management Strategies for

ROSE Hill SUD ....ciiiiiiiiiiiieeiie ettt ettt ettt et sate e sbe e e bt e e sate e sabeesabaessaseenas 5D.264
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of SCUITY ...uuiii i 5D.265
Projected Population and Demand, Current Supplies, and Water Management

YR 10T T3 (o T o -1 A R 5D.266
Projected Demand, Current Supplies, and Water Management Strategies for

TAIEY WSC .ttt e e ettt e e e e e e et e e e e e e e e e atbbaeeeeeeeetsbseseeeeeesnsraraeens 5D.267
Costs for Recommended Water Management Strategies for Kaufman County Not
Covered Under Wholesale Water Providers........ccceeevieeiiiiiee e esiee e esieee s 5D.268
Summary of Recommended Water Management Strategies for Kaufman County Not
Covered Under Wholesale Water Providers........ccceeevieeeniieeeeniieeeenieeeesieee e 5D.271
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of BIoOMING GroVe ........ccccciereeiiiie et 5D.275
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Brandon-Irene Water Supply Corporation (Region C Only) ............... 5D.275
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Chatfield Water Supply Corporation.........cccccccueeeeciieeecccieeeeeciee e 5D.276
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Corbet Water Supply Corporation ........ccccceeeeeieeeeicieecccieee e, 5D.277
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City 0f DAWSON .....cccciiiiiiiiiie e e 5D.278
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of FroSt......cuviieiiii i 5D.279
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of KErens .......ooocvvei i 5D.279
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the MEN Water Supply Corporation ........cccccvvveeeeeeivcciiiieee e, 5D.280
Projected Demand, Current Supplies, and Water Management Strategies for Navarro
(@0e 10T o) YA [ g == o o RPN 5D.281
Projected Demand, Current Supplies, and Water Management Strategies for the
Navarro County LIVESTOCK .....cc.eeiiiiieec et e e e 5D.282
Projected Demand, Current Supplies, and Water Management Strategies for the
Navarro County ManUFaCtUMING .......cueiiiiiiiiie ettt et e e e e earaeeeenes 5D.282
Projected Demand, Current Supplies, and Water Management Strategies for Navarro
COUNTY IMIININEG..etttitiiiiiieieieitieieteeeeee e eee e e e e eeee e s e eeeeeeeerereeeeeeeeeeeeeseeeaaaaaaeaeasaaaeaeans 5D.283
Projected Population and Demand, Current Supplies, and Water Management
Strategies for Navarro County Other........coociiiiiiiiee e 5D.284
Projected Demand, Current Supplies, and Water Management Strategies for

Navarro County Steam EleCtric POWET .........coocuiieiiiiiie ettt 5D.285
Projected Population and Demand, Current Supplies, and Water Management
Strategies for Navarro Mills Water Supply Corporation..........ccceccveeeeccieeeccieeeeennee, 5D.285
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of RICE ..uiiiiiiiiciiee e 5D.286
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Rice Water Supply Corporation.........ccceecuveeeeeiieeeiciiee e eeiee e 5D.287
Costs for Recommended Water Management Strategies for Navarro County Not
Covered Under Wholesale Water Providers........cccueeevieeiiiiieeeiiieeeesiee e esieee s 5D.288



Table 5D.280

Table 5D.281

Table 5D.282

Table 5D.283

Table 5D.284

Table 5D.285

Table 5D.286

Table 5D.287

Table 5D.288

Table 5D.289

Table 5D.290

Table 5D.291

Table 5D.292

Table 5D.293

Table 5D.294

Table 5D.295

Table 5D.296

Table 5D.297

Table 5D.298

Table 5D.299

Table 5D.300

Table 5D.301

Table 5D.302

Table 5D.303

2016 Region C Water Plan

Summary of Recommended Water Management Strategies for Navarro County Not

Covered Under Wholesale Water Providers.......ccoceeveeevieeinieeniieesiieeniee e e svee s 5D.290
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Aledo........coocciiiiiiiiic e 5D.294
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of ANNEtta .....coovciiiiiciie e 5D.295
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Annetta North......cccccevveieiiiiiii e, 5D.295
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Annetta South.........cccccviiiieiii e, 5D.296
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Cresson (Region C only) ......cccoeeeeeiieeeeciiieeeccieee e, 5D.297
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of HUDSON Oaks.......cccuviiiiiiiiiicieie et 5D.298
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Mineral Wells (Region Conly) ......cccceeeciieeeicieeecciieeeee, 5D.299
Projected Demand, Current Supplies, and Water Management Strategies for Parker

(@0 10T o) YA [ g == {0 o PP PPPPPPPPPPPPPP 5D.300
Projected Demand, Current Supplies and Water Management Strategies for Parker
COUNLY LIVESTOCK ...uviiieiiiee ettt et e et e e rea e e e sata e e e s naaeesennaeeean 5D.300
Projected Demand, Current Supplies, and Water Management Strategies for Parker
CouNty ManUFaCtUIING .....ciicciiee et e e et e e e saa e e e e aaae e e enaaee s 5D.301
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Parker County MiNiNg........cooocuieiiiiiiee it 5D.302
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Parker County Other .....c..ueiiiiiieiiciiee e 5D.303
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Parker County Special Utility District .........cccovvieeeeiiiciiiiieeee e, 5D.304
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Parker County Steam Electric POWer.........ccccovveiveieiiicciiiieee e, 5D.304
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of RENO......coo i 5D.305
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of SPringtoWN........ccociiiiiiiiiee e 5D.306
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Willow Park..........cccueiiioieeieiiiee et 5D.307
Costs for Recommended Water Management Strategies for Parker County Not

Covered Under Wholesale Water ProvViders.......ccoceevveerieeinieenieesiieenieeeneee e 5D.308
Summary of Recommended Water Management Strategies for Parker County Not
Covered Under Wholesale Water Providers.......coceevceeiieeinieeniee e ssieeeneeesiee s 5D.311
Summary of Alternative Water Management Strategies for Parker County Not Covered
Under Wholesale Water ProViders ......cccooueirieeiiieinieenieesiee et sreesieesieesneeesvee s 5D.311
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Blackland WSC (Regions C & D) ...cccccuveeeeviieeeiiiieeecieee e 5D.315
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Cash Special Utility DiStrict ......cceeeeeeiiiiiiiieieeeeececireeee e, 5D.316
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of Fat@ .....cciiicciiiieiee e 5D.317



Table 5D.304

Table 5D.305

Table 5D.306

Table 5D.307

Table 5D.308

Table 5D.309

Table 5D.310

Table 5D.311

Table 5D.312

Table 5D.313

Table 5D.314

Table 5D.315

Table 5D.316

Table 5D.317

Table 5D.318

Table 5D.319

Table 5D.320

Table 5D.321

Table 5D.322

Table 5D.323

Table 5D.324

Table 5D.325

Table 5D.326

Table 5D.327

2016 Region C Water Plan

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Heath ........coouviiiiiiiic e, 5D.318
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of McLendon-Chisholm........cccccoviiiiiiiiiiciiieee e, 5D.319
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Mount Zion Water Supply Corporation.........cccceccveveennneen. 5D.319
Projected Demand, Current Supplies, and Water Management Strategies for the
Rockwall County IrrigatioN ......ccuuiei ittt e 5D.320
Projected Demand, Current Supplies, and Water Management Strategies for the
Rockwall County LIVESTOCK ..........uiiieeeei ettt e e e e e 5D.321
Projected Demand, Current Supplies, and Water Management Strategies for the
Rockwall County ManuUfaCtUriNg........ceceecciiiiiieee et e e e e e e eeenees 5D.322
Projected Demand, Current Supplies, and Water Management Strategies for the
Rockwall CouNty MINING ...ccciiiiiiieiee et e e ae e s e e e e aaeeees 5D.322
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Rockwall County Other.........cccueiiiciiieicceee e e 5D.323
Projected Population and Demand, Current Supplies, and Water Management

Strategies fOr ROYSE CitY ..iiiiiiiieicciiee et e ettt ettt e e tee e ettt e e e et e e e s are e e enaaeeeenneeeas 5D.324
Costs for Recommended Water Management Strategies for Rockwall County Not
Covered Under Wholesale Water Providers.......ccoceeveerieeinieenieesieessieeeneee e 5D.325
Summary of Recommended Water Management Strategies for Rockwall County Not
Covered Under Wholesale Water Providers.......ccoceevveeeieeinieeniee e eniee e siee s 5D.327
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of AzZIE ..ccoeeiii i 5D.331
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Bedford........ccceeeeiiii i 5D.332
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of BENDrook ..........ceeeiiiiciiiiiiee e 5D.332
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Bethesda Water Supply Corporation (Regions C and G).................... 5D.334
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Blue MoUNd .......ccoooviiiiiiiec e 5D.335
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Burleson (Regions Cand G) .......cccccueeeecvieeeeciiieeeccieee e, 5D.336
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of ColleyVille.........oooriiiiiiieeeeeeee e 5D.336
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Community Water Supply Corporation ........cccccceeeevcieeecnieeeennnee, 5D.337
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of CrOWIEY .....coocuvviiiiciiee e 5D.338
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Dalworthington Gardens ..........cccccveeeecciieeecciee e, 5D.339
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Edgecliff .......ccvvviiiiiiiiee e, 5D.339
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of EUIESS ......uveieeiiei i 5D.340
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of EVEIrmMan........cueeeii ittt e e 5D.341



Table 5D.328

Table 5D.329

Table 5D.330

Table 5D.331

Table 5D.332

Table 5D.333

Table 5D.334

Table 5D.335

Table 5D.336

Table 5D.337

Table 5D.338

Table 5D.339

Table 5D.340

Table 5D.341

Table 5D.342

Table 5D.343

Table 5D.344

Table 5D.345

Table 5D.346

Table 5D.347

Table 5D.348

Table 5D.349

Table 5D.350

Table 5D.351

2016 Region C Water Plan

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Forest Hill..........ooouiiiiiiieiceeece e, 5D.342
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Grapeving .......ccoecviie e 5D.343
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Haltom City.......eevvciiii it 5D.344
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Haslet.......ooiviiiiice e 5D.345
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of HUISE .....oooeeiiiiiiceee e 5D.345
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of Keller......co.euuiiiiie e 5D.346
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Kennedale........ccccvveiieiiei e 5D.347
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Lake WOrth ..., 5D.348
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of LaKeSIide ......ccvveieeiiiieieieee e 5D.349
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of PAnt@g0......ccccveiiiiiiii i 5D.350
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Pelican Bay.......cccocuveeiiiiiee i 5D.351
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Richland Hills........ccc.coiiiiiiiiiiiiecee e, 5D.352
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of RiVer Oaks ........cooccuiiiiiiiiee it 5D.352
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of SAZINAW .........uviiiiii i 5D.353
Projected Population and Demand, Current Supplies, and Water Management

Strategies for SaNsomM Park VIllage .........ueeeeeiieeciiiieee ettt 5D.354
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Southlake .........ceoooiiiiiiieiii e, 5D.355
Projected Demand, Current Supplies, and Water Management Strategies for Tarrant

(@0 10T o) YA [ g == o o PSSP PPPPPPPPPPPPPP 5D.356
Projected Demand, Current Supplies, and Water Management Strategies for Tarrant
COUNLY LIVESTOCK ..uvitieeeee ittt e e e e e e s s e s te e e e e e e e ennarreeeeeeeean 5D.356
Projected Demand, Current Supplies, and Water Management Strategies for Tarrant
(@10 o AV Y/ 1V = ot (U ] o =SS 5D.357
Projected Demand, Current Supplies, and Water Management Strategies for Tarrant
COUNTY IMIININEG ..ttt ee e e e e eeseseseseseeeeeeeeeeeaeseaeseeeeaeeeeeeeaeaeees 5D.358
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Tarrant County Other........coocciiee i 5D.359
Projected Demand, Current Supplies, and Water Management Strategies for Tarrant
County Steam El@CtriC POWET ....cccuiiieiciieee ettt e 5D.360
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Watauga.......cccueeveiiiiiiiiee et 5D.361
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of WestlaKe ........ccceeveiieeciiiiee e, 5D.362



Table 5D.352

Table 5D.353

Table 5D.354

Table 5D.355

Table 5D.356

Table 5D.357

Table 5D.358

Table 5D.359

Table 5D.360

Table 5D.361

Table 5D.362

Table 5D.363

Table 5D.364

Table 5D.365

Table 5D.366

Table 5D.367

Table 5D.368

Table 5D.369

Table 5D.370

Table 5D.371

Table 5D.372

Table 5D.373

Table 5D.374

Table 5D.375

2016 Region C Water Plan

Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Westover Hills..........coovoiiiieciii e, 5D.362
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Westworth Village ........ccuueeiiiiie it 5D.363
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of White Settlement ........ccccveviiiiiiiie e, 5D.364
Costs for Recommended Water Management Strategies for Tarrant County Not

Covered Under Wholesale Water Providers........ccceeecvieeieiiieeescieee e eecieee e 5D.365
Summary of Recommended Water Management Strategies for Tarrant County Not
Covered Under Wholesale Water Providers........ccceeeveeeiniieeeenieeeeniee e esieee s 5D.370
Summary of Alternative Water Management Strategies for Tarrant County Not

Covered Under Wholesale Water Providers........ccueeevieeeiiiieeenieeeesiee e esveee s 5D.370
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of AIVOrd ........oocuviiieiiee e e e 5D.374
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of AUIOra.......coociiii e e 5D.374
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City Of BOYd ........ooieeiiieiiciee e e 5D.375
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Bridgeport.........coocuiiiiiiiiei i 5D.376
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of ChiCO .......uviicciiiii e 5D.377
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of DECATUN .....ccociieiiiiiie e 5D.378
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of NeW FairVIEW ......cccveiiiiiieiiiiec e 5D.379
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of Newark........ccuveeeiiiiocc e, 5D.380
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of RROME..........uvviiiiiiiee e 5D.381
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the City of RUNAWAY Bay.....ccccooviiiiiiiiee it 5D.382
Projected Population and Demand, Current Supplies, and Water Management

Strategies for West Wise Special Utility DiStriCt.......ccccovveeeeiieeeciiiee e, 5D.383
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Wise County Irrigation ........cccoccieeieciiie e e 5D.384
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Wise County LIVESTOCK ........eeeveiieiiiiiiie et 5D.385
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Wise County Manufacturing.......cccoccvveeeeeiiieeeiciieeecciee e 5D.385
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Wise County MiniNg.......cccouveiiiiieeiiiiiie et 5D.386
Projected Population and Demand, Current Supplies, and Water Management

Strategies for Wise County Other......occueiiiciiieiiiiee e e 5D.387
Projected Population and Demand, Current Supplies, and Water Management

Strategies for the Wise County Steam ElectriC......ccccveuveeiviiiee i, 5D.388
Costs for Recommended Water Management Strategies for Wise County Not

Covered Under Wholesale Water Providers........cccevevieeeeiiieeeniieeeeniieeeesieee s 5D.389

XXviii



Table 5D.376

Table 5E. 1
Table 5E.2
Table 5E.4
Table 5E.5
Table 5E.6
Table 5E.7
Table 5E.8
Table 5E.9
Table 5E.10

Table 5E.11
Table 5E.12
Table 5E.13
Table 5E.14
Table 6.1
Table 6.2
Table 6.3
Table 7.1
Table 7.2
Table 7.3
Table 8.1

Table 9.1
Table 9.2
Table 9.3

Table 9.4

Table 10.1
Table 11.1
Table 11.2

Table 11.3
by County
Table 11.4
Use

Table 11.5
Table 11.6
Table 11.7
Table 11.8
Table 11.9

Summary of Recommended Water Management Strategies for Wise County Not

Covered Under Wholesale Water Providers.......ccoceevuievieeinieeniee e enieeesvee e 5D.391
WDB Region C Summary of Water Use for Year 2011.......ccccccvveeviiieeeccieee e, 5E.12
Example Metrics for Water Use Analysis by Sector........cccccevvviiiiivcin e, 5E.14
Per Capita Water Use in Selected Cities ......eevevieeieiiiee it 5E.17
Reported Historical Reclaimed Water Reuse in Region C........cccceveveveiviieeeccieee e, 5E.19
Reported 2010 Water Loss Accounting in RegION C ......cccvveeevciieeincien e e 5E.22
Water Conservation Response Data from Water Retailers.......ccccccoeevcvvveeeeeeeeccnnnneenn. 5E.25
Existing Reuse Projects in REGION C ..cooeeeeeiiiiiiie e 5E.27
Recommended Reuse Projects in REZION C....cceeeeeeiiiiiiieicccieeeee e 5E.33
Summary of Existing and Recommended Conservation (Including Reuse) for Region C .....
..................................................................................................................................... 5E.35
Projected Municipal Per Capita Use in Region C .......ccceeeeeeiiiiiiiiiiee e 5E.38
Projected Municipal and Manufacturing Per Capita Use in Region C ...........cccuee....... 5E.40
Region C Water Users Required to Develop Water Conservation Plans .........c........... 5E.42
Evaluation of Water Conservation Planning Requirements ..........ccccceeecieeeeeveeeeennen. 5E.46
Region C Key Water Quality Parameters .......eiiiecciiieee et ecvrree e svinee e 6.3
Range of Anticipated Impacts on Key Water Quality Parameters by Strategy Type....... 6.4
Water Needs by Basin and Region Related to Interbasin Transfers to Region C .......... 6.11
Summary of EXisting DCPS in REZION C ...uvieiiiiieicieee ettt e e e 7.7
Potential Emergency SUPPIY OPLiONS ....c.c.ueiiieciiieieiee ettt 7.55
U.S. Drought Monitor Cat@gOIIS ...ccuuviieiciiiieieireeeccteee et ee e et eesare e et e e e saree e esaaeee s 7.70
Texas Parks and Wildlife Department Recommendations for Designation as Ecologically
Unique River and Stream Segments @ ............ccovioieeeeiiceeeceeeteeee st 8.5
Summary of Water User Groups Financing Needs in Region Cl.........c.ccccceevevevveveneeneane. 9.3
Summary of Wholesale Water Providers Financing Needs in Region C..........cccceuvneeee. 9.4
Summary of Texas Water Development Board Funding Programs for Water Users in

2 T=Y =4 o] o T S 9.6
Applicable Texas Water Development Board Funding Programs for Non-Municipal

0= PP PPPPP 9.7
Current Members of the Region C Water Planning Group ........cccceeeeeeccivieeeeeeeeecnvnnenn. 10.1

Water Management Strategies Implemented Since the 2011 Region C Water Plan....11.3
Water Management Strategies No Longer Considered in the 2016 Region C Water Plan ..

Changes in Projected Water Dry Year Demands from 2011 Plan to 2016 Plan for Region C
11.8

Change in Projected Water Dry Year Demands from 2011 Plan to 2016 Plan by Type of
11.9

Change in Total Available Supplies from the 2011 Plan to the 2016 Plan................... 11.10
Existing Supplies in 2011 Plan that Are no Longer a WUG Supply.....cccceevuveeercrieeeennen. 11.11
New Existing Supplies Since the 2011 Region C Water Plan.........cccccceeeecieeeecviee e, 11.12
Changes to Water Management Strategies Since the 2011 Region C Water Plan...... 11.19
New and Removed WUGS Since the 2011 Plan ......cccceveviiieeeniiiee s eciee e 11.23

2016 Region C Water Plan XXiX



List of Figures

Figure ES.1

Region C.........

Figure ES.2
Figure ES.3
Figure ES.4
Figure ES.5
Figure 1.1
Figure 1.2
Figure 1.3
Figure 2.1
Figure 2.2
Figure 2.3
Figure 3.1
Figure 3.2
Figure 4.1
Figure 4.2
Figure 4.3
Figure 5B.1
Figure 5B.2
Figure 5C.1
Figure 5C.2
Figure 5C.3
Figure 5C.4
Figure 5C.5
Figure 5C.6

Figure 5C.7
Figure 5C.8

Figure 5C.9
Figure 5C.10
Figure 5C.11

Figure 5C.12
Figure 5C.13
Figure 5C.14
Figure 5D.1
Figure 5D.2
Figure 5D.3
Figure 5D.4
Figure 5D.5
Figure 5D.6

2016 Region C Water Plan

Region C and Outside Water Supplies Designated as Special Water Resources for Use in

............................................................................................................................................. ES.2
Adopted Projections for Dry-Year Water Use by Category in Region C ........ccccceeeuneeee. ES.5
Comparison of Currently Available Supplies and Projected Demands...........ccccccuveennee ES.6
Recommended Major Water Management Strategies for Region C........ccccceeevveeeneen. ES.9
Sources of Water Available to Region C as of 2070........cccoecvvevivivieneiiiee e ES.10
Major and Minor Aquifers in REZION C .......eeiivciiiiiiiiiie ettt ertree et e e esrae e 1.7
Groundwater Conservation Districts in Region C.......cccceeeviiieiiiiieni e 1.17

Percent Prime Farmland in REZION C....coccuviiiiiiiiie ittt ssteee s e e et e s erae e 1.43
Historical Water Use in REZION C......uviveiciiiee ettt sttt e e etee e s e s saae e e 2.2
Historical and Projected Population Growth Rates by Decade in Region C....................... 2.6
Adopted Projections for Dry-Year Water Use by Category in Region C .........ccccvvveeeenen. 2.10
Overall Water Supply Availability in Region C .......cccooviiiiieei et 3.2
Currently Available Supplies to Region C Water USers........ccccceeeeeeeecirieieeeeeeecivneeee e e 3.12
Comparison of Connected Supply with Projected Demand by Decade for Region C........ 4.2
Projected Shortage by Use Type for Region Cin 2070 ........coovcieeeeiiiieeeecieee e e eeveee s 4.3
Comparison of Connected and Unconnected Supply and Demand for Region C.............. 4.5
Location of Major Potentially Feasible Water Management Strategies for Region C ....5B.3
Unit Costs of Potentially Feasible Major Strategies for Region C .........cccccveevciieeicnnennn. 5B.4
Unit Costs of Potentially Feasible Strategies for DWU........cccccouveeeviiieeicciieee e 5C.8
Recommended Water Management Strategies for Dallas Water Utilities.................... 5C.13
Dallas Water Utilities’ 2070 Additional Supply by Type (Acre-Feet per Year)............... 5C.13
Unit Costs of Potentially Feasible Strategies for TRWD ........ccccoveevviieeiccieee e, 5C.19

Recommended Water Management Strategies for Tarrant Regional Water District...5C.20
Tarrant Regional Water District’s 2070 Additional Supply by Type (Acre-Feet per

R =T 1 TR 5C.21
Unit Costs of Potentially Feasible Strategies for NTMWD .......ccccccevcieiiviiieeeccieee e, 5C.24
Recommended Water Management Strategies for North Texas Municipal Water

D13 o o ot SO PUPPUPRTPPPPPNE 5C.29
North Texas Municipal Water District’s 2070 Additional Supply by Type (Acre-Feet per

| (=TT PP PP PPPPPPPTUON 5C.30
Recommended Water Management Strategies for Trinity River Authority in Region

Gttt ettt et e — e e —— e e e ettt e e e e bttt e et —eeeaaattee e e btteeeaabteeeeanatee e e nraeeearreeeen teeean 5C.42
Recommended Water Management Strategies for Upper Trinity Regional Water

B 1Y o1 AU TPPUUPPP O PPRPPPPP 5C.48
Recommended Water Management Strategies for GTUA...........cccveevciieeecciieec e, 5C.54
Recommended Water Management Strategies for Corsicana ........cccoccveeeecvveeecnnennn. 5C.59
Recommended Water Management Strategies for Athens MWA............ccccovveeeenneenn. 5C.67
(00 ] T a T (o TUT o} 4V 2SRRI 5D.2
(070T0] (Sl 0o 10131 4V APPSR 5D.42
Dallas COUNTY ..eiiiiiiieeiiiiie ettt e e e e sre e e et e e e e ab e e e e s nbee e e nsaeeeessbeeeeesraeesensens 5D.56
DENTON COUNLY coiiiiiiiiiiiiiiiieieieeeeeeee e e e e e e e e e e e s e e e e e e e e e e e e e e e eseeeeesesesssssnsssnsnsnnns 5D.86
51T @1o TN | Y 2SR 5D.131
FANNIN COUNTY coiiiiiiiiiiiiii e s e e e ee e e e s s e e e eesneeas 5D.161

XXX



Figure 5D.7
Figure 5D.8
Figure 5D.9
Figure 5D.10
Figure 5D.11
Figure 5D.12
Figure 5D.13
Figure 5D.14
Figure 5D.15
Figure 5D.16
Figure 5E.1
Figure 5E.2
Figure 5E.3
Figure 5E.4
Figure 5E.5
Figure 5E.6
Figure 7.1
Figure 8.1

Figure 11.1

2016 Region C Water Plan

FreestonNe COUNTY ..iuiiiiiiiiiiiiiiiieeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeesasesesnenens 5D.180
GrAYSON COUNEY 1ot e e ee e e e e eeeeeeeeeeeeeeeeeeeeeeeeeeeeees 5D.193
o LT aTo [T oo o W @ TU] o1 Y A USSR 5D.221
T o 1T o Y PP UPPRUSP 5D.239
KQUFMan COUNTY....uuiiiiiiiiee ittt st e e et e e st e e e s bte e e e sbeeeesantaeessneeeaens 5D.250
NAVAITO COUNTY .eetiiiiiiiiiiiiiiiiiieieeeeeeeee e e et et re et reeereeeeeeeeeeeeeeeeaeeeeeeaaaaeaaaseeesesesesesssnsnsnnnnns 5D.277
Y4 T T 0 o Y2 RS RPN 5D.296
ROCKWAIl COUNLY ....viiiiiiiiee ettt e e e e tte e e e sba e e e sentaee e snteeeeeas 5D.317
TarrANT COUNTY covitiiiei e e e e e e et s e e e e e e e aebbaeeseeeaeeeeeranas 5D.333
L AT A ET = O 10T o 1Y 5D.377
2011 and 2006 Municipal Per Capita Water Use by Region........cccccvveeeeeeeiccinieeeenenn. 5E.15
2011 and 2006 Total Per Capita Water Use by Region........ccceeeeeciiiieeeieicciiieeeee e, 5E.16
Reported 2010 Apparent Losses by REZIiON ......cccovviiiiiiiiiiiceie e 5E.23
Reported 2010 Real Losses in Regions with High Connection Density.........ccccceeeunneees 5E.23
Projected Municipal Per Capita Water Use in Region C ........ccccvvviveeeeiiiiiciiieeee s 5E.38
Projected Municipal and Manufacturing Per Capita Water Use in Region C .............. 5E.40
Palmer Drought Severity Index for North Central TeXas ......cccccvveeeecvieeeciieeeciiiee e, 7.3
Texas Parks and Wildlife Department Recommendations for Designation as Ecologically

Unique River and STream SEEMENTS.......ccucviiriireecece ettt et e e er s aer s anes 8.6
Total Change in Projected Water Dry Year Demands from 2011 Plan to 2016 Plan....... 11.8

XXXi



Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G
Appendix H
Appendix |
Appendix J
Appendix K
Appendix L
Appendix M
Appendix N
Appendix O
Appendix P
Appendix Q
Appendix R
Appendix S
Appendix T
Appendix U
Appendix V
Appendix W
Appendix X
Appendix Y
Appendix Z

Bibliography of Previous Water Plans for Region C

Water Loss Audit Data

Summary Tables for Water User Groups

Region C Population Projections/Water Demands Survey Instrument
Adjustments to Projections

Population Projections

Water Demand Projections by Water User Group

Demand Projections by Wholesale Water Provider

Water Supply Available to Region C

Existing Supplies by Water User Group

Estimation of Savings and Costs for Water Conservation Strategies
Information from 2014 Draft Dallas Long Range Water Supply Plan
Section of Key Water Quality Parameters and Baseline Water Quality Conditions
Socio-Economic Impacts

Potentially Feasible Water Management Strategies

Water Management Strategy Evaluation

Cost Estimates

Infrastructure Financing

Water Management Strategy Implementation Survey

Region C Newsletters

Database 17 Reports

Comments on Initially Prepared Plan

Response to Comments on Initially Prepared Plan

Comparison of the Region C Water Plan to Applicable Water Planning Regulations
Quantitative Analyses of Marvin Nichols Reservoir

Documents Related to the 2016 Interregional Conflict Resolution

2016 Region C Water Plan XXXii



2016 REGION C WATER PLAN
DECEMBER 2015

Executive Summary

This report presents the 2016 Region C Water Plan developed in the fourth round of the Senate Bill One

regional water planning process.

Region C covers all or part of 16 North Central Texas counties, as

shown in Figure ES.1. The Region C water plan was developed under the direction of the 22-member

Region C Water Planning Group. An initially prepared regional water plan was adopted by the Region C

Water Planning Group on April 20, 2015 and was made available for public and state agency comment

during the summer of 2015. This final 2016 Region C Water Plan was produced based on the initially

prepared plan, comments, and other updates, and this final plan was approved by the Region C Water

Planning Group on November 9, 2015.

The 2016 Region C Water Plan includes the following chapters:

Description of Region C

Population and Water Demand Projections

Identification of Water Needs

1.
2.
3. Analysis of Water Supply Currently Available to Region C
4,
5.

Identification, Evaluation and Selection of Water Management Strategies

5A.
5B.
5C.
5D.
5E.
5F.

Methodology for Evaluation and Selection of Water Management Strategies
Evaluation of Major Water Management Strategies

Recommended Water Management Strategies for Wholesale Water Providers
Recommended Water Management Strategies for Water User Groups by County
Water Conservation and Reuse

Texas Water Development Board Required Tables

6. Impacts of Regional Water Plan and Consistency with Long-Term Protection of the Water Resources,
Agricultural Resources, and Natural Resources

7. Drought Response

8. Unique Stream Segments, Unique Reservoir Sites, and Legislative Recommendations

9. Infrastructure Funding Recommendations

10. Plan Approval Process and Public Participation

11. Implementation and Comparison to Previous Regional Water Plan
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This Executive Summary focuses on current water needs and supplies in Region C, the projected need
for water, the identification and selection of recommended water management strategies, the costs and
impacts of the selected strategies, and county summaries for each county in the region. Other elements

of the plan are covered in the main text and the appendices.

ES.1 Current Water Needs and Supplies in Region C

As of the 2010 census, the population of Region C was 6,477,835, which represented 25 percent of
Texas’ total population. The estimated population as of July 2012 was 6,716,014, an increase of 3.7
percent in two years. The two most populous counties in Region C, Dallas and Tarrant, have 65 percent
of the region’s population. Region C is heavily urbanized, with 83 percent of the population located in

cities with populations in excess of 20,000 people.

Physical Setting

Most of Region C is in the upper portion of the Trinity River Basin, with smaller parts in the Red, Brazos,
Sulphur, and Sabine River Basins. Figure ES.1 shows the major streams in Region C. Precipitation
increases from west to east in the region. The average runoff in the region also increases from the west
to the east, while evaporation is higher to the west. These patterns of rainfall, runoff, and evaporation

result in more abundant water supplies in the eastern part of Region C than in the west.

There are thirty-four major reservoirs in Region C with conservation storages in excess of 5,000 acre-
feet. These reservoirs and others outside of Region C provide most of the region’s water supply.

Aquifers in the region include the Trinity, Woodbine, Carrizo-Wilcox, Nacatoch, and Queen City.

Water Use

Water use in Region C has increased significantly in recent years, primarily in response to increasing
population. The regional water use in the year 2011 was 1,508,886 acre-feet. It is interesting to note
that Region C, with over 25 percent of Texas’ population, had only 8.3 percent of the state’s water use in

2011. About 90 percent of the current water use in Region C is for municipal supply.

Current Sources of Water Supply

About 90 percent of the water use in Region C is supplied by surface water, but groundwater can be an
important source of supply, especially in rural areas. Most of the surface water supply in Region C
comes from major reservoirs, including reservoirs in the region and reservoirs outside of Region C that

supply water for the region. The Trinity aquifer is the largest source of groundwater in Region C, with
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some use in the Woodbine, Carrizo-Wilcox and other minor aquifers. The current use of groundwater is

close to or greater than the long-term reliable supply available in some parts of Region C.

About half of the water used for municipal supply in Region C is discharged as treated effluent from
wastewater treatment plants, making wastewater reclamation and reuse a potentially significant source
of water supply for the region. Reuse supplies are increasing rapidly in Region C, with several major
projects recently completed or under development. It is clear that the reuse of treated wastewater will

be a significant source of future water supplies for the region.

Water Providers in Region C

Water providers in Region C include 41 wholesale water providers and 360 water user groups. In 2011,
the three largest wholesale water providers in Region C (Dallas Water Utilities, Tarrant Regional Water
District, and North Texas Municipal Water District) provided the majority of the water used in the

region. Cities and towns provide most of the retail water service in Region C.

ES.2 Projected Need for Water

Population Projections

The population of Region C is projected to grow from 6,477,835 in the year 2010 to 9,908,572 in 2040
and 14,347,915 in 2070. These projections have been approved by the Texas Water Development
Board, as required by TWDB planning guidelines. This projection reflects a substantial slowing in the
rate of growth that has been experienced in Region C over the last 50 years. The distribution of the

projected population by county and city is discussed in Chapter 2.

Demand Projections

Figure ES.2 shows the projected dry-year demands for water in Region C, which total 2.2 million acre-
feet per year in 2040 and 2.9 million acre-feet per year in 2070. As has been the case historically,
municipal demands are projected to make up the majority of the water use in Region C. The 2060
projected demand is almost 600,000 acre-feet per year lower than the projections in the 2011 Region C
Water Plan. The total municipal 2060 gallons per capita per day (gpcd) in the 2011 Plan was 200 as
opposed to the total municipal gpcd of 165 in the 2016 Plan. (It should be noted that these gpcd'’s reflect
demands before any conservation water management strategies have been applied). Dry-year demands

are significantly higher than normal year demands, especially for municipal use (because of increased
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lawn irrigation use). Normal-year demands in Region C might be 10 to 15 percent lower than dry-year

demands.
Figure ES.2
Adopted Projections for Dry-Year Water Use by Category in Region C
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Comparison of Supply and Demand

Figure ES.3 shows a comparison of supplies currently available to Region C and projected demands.
Currently available supplies are almost constant over time at 1.7 million acre-feet per year, as
sedimentation in reservoirs is offset by increases in reuse supplies due to increased return flows. With
the projected 2070 demand of 2.9 million acre-feet per year, the region has a shortage of 1.2 million
acre-feet per year by 2070. Meeting the projected shortage and leaving a reasonable reserve of planned
supplies beyond projected needs will require the development of significant new water supplies for

Region C over the next 50 years.
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Figure ES.3
Comparison of Currently Available Supplies and Projected Demands
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Socio-Economic Impacts of Not Meeting Projected Water Needs

The Texas Water Development Board conducted an analysis of the socio-economic impacts of not
meeting the projected water needs in Region C. By not meeting water needs in Region C, TWDB
estimates the annual combined lost income in 2070 would be $34.6 billion and that 2070 employment
would be reduced by over 373,000 jobs. More information on the socio-economic analysis is included in

Chapter 6.

ES.3 Identification and Selection of Water Management Strategies

The Region C Water Planning Group identified and evaluated a wide variety of potentially feasible water
management strategies in developing this plan. Water supply availability, costs and environmental
impacts were determined for conservation and reuse efforts, the connection of existing supplies, and

the development of new supplies.

As required by TWDB regulations, the evaluation of water management strategies was an equitable

comparison of all feasible strategies and considered the following factors:
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e Evaluation of quantity, reliability, and cost of water delivered and treated
e Environmental factors
e Impacts on other water resources and on threats to agricultural and natural resources

e Other factors deemed relevant by the planning group (including consistency with the plans of
water providers in the region)

e Consideration of interbasin transfer requirements and third party impacts of voluntary
redistributions of water.

Water Conservation and Reuse

The Region C Water Planning Group considered the municipal water conservation strategies suggested
as best management practices by the Conservation Implementation Task Force and recommended a

water conservation program and reuse projects for Region C that accomplish the following:
e Including the 246,869 acre-feet per year of conservation built into the demand projections (for
low flow plumbing fixtures, efficient residential clothes washer standards, and efficient

residential dishwasher standards), a total conservation and reuse supply of over 1.16 million
acre-feet per year by 2070, 41 percent of the region’s demand without conservation.

e A dry-year per capita municipal use for the region (after crediting for conservation and reuse)
ranging from 119 gpcd in 2020 to 105 gpcd by 2070.

Chapter 5E includes a more detailed discussion of conservation and reuse for the region.

Recommended Water Management Strategies

Table ES.1 lists the major recommended water management strategies for Region C. (Major water
management strategies are those supplying over 60,000 acre-feet per year or involving the construction
of a reservoir.) Table ES.3 at the end of this chapter lists all the recommended water management
strategies. Figure ES.4 shows the location of the recommended major water management strategies. In
total, the Region C plan includes water management strategies to develop 1.79 million acre-feet per
year of new supplies, for a total available supply of 3.43 million acre-feet per year in 2070. The supply is
about 16 percent greater than the projected demand, leaving a reasonable reserve to provide for
difficulties in developing strategies in a timely manner, droughts worse than the drought of record,

greater than expected growth, and supply for needs beyond this planning horizon.

Figure ES.5 shows the makeup of the 3.43 million acre-feet per year of supplies proposed to be available
to the region by 2070. About 37 percent of the supply is already available to the region from surface

water and groundwater; a little over a quarter (27 percent) is developed from conservation and reuse
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efforts, 16 percent is from the connection of existing supplies, and 20 percent is from the development

of new supply including reservoirs and run-of-river projects.

The plan includes only five major new reservoirs (compared to more than 25 developed to supply water

for Region C over the last 60 years.)

Cost of the Proposed Plan

Most of the new supplies for Region C will be developed by the major wholesale water providers in the
region. Table ES.2 shows the amount of new supply proposed for the five largest wholesale water
providers in Region C and the cost to develop that supply. The total cost of implementing all of the
water management strategies in the plan is $23.6 billion. The specific recommended water
management strategies recommended for wholesale water providers and water user groups are

discussed in sections 5C and 5D of the report.

Table ES.1
Recommended Major Water Management Strategies for Region C
. Supply in Supplier Capital
Strategy Supplier 2070 Cost
(Ac-Ft/Yr)

Conservation Multiple 135,991 $420,878,859
Reuse Implementation Dallas 149,093 |  $718,944,000

(Main Stem Trinity River)
Connect Lake Palestine Dallas 110,670 $900,817,000
TRWD 280,000 | $3,004,413,000
Sulphur Basin Supplies NTWMD 174,800 | $1,206,634,000
UTRWD 35,000 $305,499,000
Lower Bois d'Arc Creek Reservoir NTWMD 120,200 $625,610,000
Toledo Bend NTWMD 100,000 | $1,248,461,000
Cedar Creek Wetlands (Reuse) TRWD 88,059 $139,078,000
Lake Texoma blending NTWMD 97,838 $521,775,000
Lake Columbia Dallas 56,050 $327,187,000
Lake Ralph Hall and Associated Reuse UTRWD 50,121 $316,160,000
Oklahoma NTWMD 50,000 $167,541,000
Neches Run-of-River Dallas 47,250 $226,790,000
Lake Tehuacana TRWD 41,600 $742,730,000
Lake Texoma Desalination GTUA 41,076 $142,222,000
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Figure ES.5
Sources of Water Available to Region C as of 2070

New Run-of-River _
supply :

1%

2016 Region C Water Plan ES.10



Table ES.2

2070 Supplies for the Largest Wholesale Providers and for Region C

Management Supply Factor for Region C

Notes:

Supplies Supplies
Available AvaiT:bIe in Total % of Total Cost of
Wholesale Water in 2070 Supplies Supply from .
. 2070 from . . Strategies
Provider from Available Conservation .
New . @) (Millions)
Current () in 2070 and Reuse
@ | Strategies

Sources
Dallas Water 506,363 414323 | 920,686 31.9% $4,265
Utilities
Tarrant Regional 489,024 483,702 | 972,726 23.4% $5,620
Water District
North Texas
Municipal Water 383,146 580,122 963,268 20.6% $8,209
District
City of Fort Worth 282,992 257,766 540,757 26.1% $1,198
Trinity River 114,996 142,426 | 257,422 42.8% $81
Authority
Upper Trinity
Regional Water 41,002 130,566 171,568 26.9% $1,325
District
Greater Texoma 23,333 69,837 93,170 10.0% $240
Utility Authority
Total for Region C*' | 1,631,508 1,795,148 | 3,426,565 $23,640
2070 Demand in Region C 2,939,880

1.166

(a) Current sources include only those that are connected. Some supplies are used by more than one supplier. For
example, TRWD supplies water to TRA and Fort Worth, DWU supplies water to UTRWD, etc.
(b) Total for Region C is not a sum of the numbers above. It includes other providers as well. Some supplies serve

multiple suppliers.
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Table ES.3

Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

Deil:;sc;e . Year 2070 Yegr 2070 Year 2020 | Year 2030 | Year 2040 | Year 2050 | Year 2060 | Year 2070
First Decade Water . ?rstt D;():Aade | g/\/atelr A Estnn;\ated gNatelr g/\/atelr gNatelr gNatelr gNatelr gNatelr
Entty Recommended Srategy Capital Cost | CostTable | of water | Supply | o ZoN WOl (oitme | Umitcost | | Volume | volume | Volume | volume | volume | volume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)
Multiple Conservation - Municipal $420,878,859 Q-10 2020 55,532 $853 131,108 $153 55,532 88,085 96,213 108,956 120,028 131,108
Multiple Conservation - Non-Municipal SO Q-11 2020 34 $310 4,883 $310 34 731 2,936 4,053 4,488 4,883
Dallas Main Stem Pump Station $44,481,000 Q-34 2020 34,751 $153 34,751 $46 34,751 34,751 34,751 34,751 34,751 34,751
Dallas Main Stem Balancing Reservoir (Reuse) $674,463,000 Q-35 2050 84,075 $607 114,342 $175 0 0 0 84,075 102,011 114,342
Dallas Connect Lake Palestine (Palestine to PL, Dallas Portion $900,817,000| ¥3& 437, 2030 110,670 $1,524 106,239 $834 0 110,670 109,563 108,455 107,347 106,239
of IPL, IPL to Bachman) Q-48

Dallas Neches Run-of-River $226,790,000 Q-38 2060 47,250 $697 47,250 $697 0 0 0 0 47,250 47,250
Dallas Lake Columbia $327,187,000 Q-39 2070 56,050 $914 56,050 $914 0 0 0 0 0 56,050
Dallas Infrastructure to Treat & Deliver to Customers $2,087,784,000 Q-40 2020 34,751 $569 358,632 $82 34,751 145,421 144,314 227,281 291,359 358,632
Tarrant Regional WD Integrated Pipeline (IPL) $1,733,914,000 Q-48 2020 71,270 $1,084 123,091 $239 71,270 102,480 122,353 135,403 132,461 123,091
Tarrant Regional WD Additional Cedar Creek Lake S0 2020 32,636 S0 15,898 S0 32,636 30,583 28,315 25,609 21,368 15,898
Tarrant Regional WD Add'l Richland-Chambers Reuse S0 2020 38,634 S0 19,134 S0 38,634 34,734 30,834 26,934 23,034 19,134
Tarrant Regional WD Cedar Creek Reuse $139,078,000 Q-49 2030 37,163 $182 88,059 S50 0 37,163 63,204 82,860 88,059 88,059
Tarrant Regional WD Tehuacana $742,730,000 Q-50 2040 41,600 $1,382 41,600 $150 0 0 41,600 41,600 41,600 41,600
Tarrant Regional WD Sulphur Basin Supply $3,004,413,000 Q-18 2050 72,670 $1,131 280,000 $267 0 0 0 72,670 72,670 280,000
North Texas MWD Removal of Chapman Silt Barrier $1,793,000 Q-19 2020 3,620 $20 3,135 N/A 3,620 3,523 3,426 3,329 3,232 3,135
North Texas MWD Dredge Lake Lavon $1,967,000 Q-20 2020 7,959 $20 6,390 N/A 7,959 7,735 7,399 7,062 6,726 6,390
North Texas MWD Add'l measure to access full Lavon yield $20,823,000 Q-21 2020 14,461 $205 10,130 $84 14,461 13,505 12,661 11,818 10,974 10,130
North Texas MWD Main Stem PS (additional East Fork wetlands - TRA) $71,743,000 Q-22 2020 53,088 $153 0 $46 53,088 37,913 25,366 13,599 3,235 0
North Texas MWD Lower Bois d'Arc Creek Res. $625,610,000 Q-23 2020 16,815 $506 113,600 $71 16,815 120,200 120,200 118,000 115,800 113,600
North Texas MWD Lake Chapman Pump Station Expansion $25,638,000 Q-24 2020

North Texas MWD :’:f:rional Lake Texoma - Blend with Lower Bois d'Arc $174,179,000]  Q-25 2040 39,571 $518 37,867 $150 0 0 39,571 39,333 38,600 37,867
North Texas MWD Sulphur Basin Supplies $1,206,634,000 Q-18 2060 45,367 $710 174,800 $710 0 0 0 0 45,367 174,800
North Texas MWD :’:f:rional Lake Texoma - Blend with Sulphur Basin $347,596,000]  Q-26 2060 15,122 $642 58,267 $642 0 0 0 0 15,122 58,267
North Texas MWD Toledo Bend Phase 1 $1,248,461,000 Q-57 2060 100,000 $1,325 100,000 $1,325 0 0 0 100,000 100,000
North Texas MWD Oklahoma $167,541,000 Q-27 2070 50,000 $508 50,000 $508 0 0 0 50,000
North Texas MWD Infrastructure to Treat & Deliver to Customers 0 0 0 0
North Texas MWD Fannin County Water Supply System $45,753,900 Q-150 2020 56 $914 12,760 $614 56 912 2,436 4,666 8,466 12,760
North Texas MWD Treatment and Distribution (CIP) $4,270,998,000 Q-28 2020 95,943 $837 554,189 $194 95,943 182,876 208,623 193,141 339,056 554,189
Fort Worth Alliance Direct Reuse $16,083,000 Q-68 2020 2,800 $161 7,841 $20 2,800 2,800 7,841 7,841 7,841 7,841
Fort Worth Future Direct Reuse $129,976,000 Q-67 2020 2,688 $1,363 8,166 $268 2,688 6,934 8,166 8,166 8,166 8,166
Fort Worth Eagle Mountain 35 mgd expansion $68,472,000 Q-13 2030 19,618 $417 19,618 $124 0 19,618 19,618 19,618 19,618 19,618
Fort Worth West Plant 23 mgd expansion $48,082,000 Q-13 2030 12,892 $446 12,892 $134 0 12,892 12,892 12,892 12,892 12,892
Fort Worth Rolling Hills 50 mgd expansion $93,960,000 Q-13 2030 414 $401 28,025 $121 0 414 28,025 28,025 28,025 28,025
Fort Worth West Plant 35 mgd expansion $68,472,000 Q-13 2040 19,618 $417 19,618 $124 0 0 19,618 19,618 19,618 19,618
Fort Worth Eagle Mountain 30 mgd expansion $59,977,000 Q-13 2040 15,710 $427 16,815 $127 0 0 15,710 16,815 16,815 16,815
Fort Worth 50 mgd expansion-1 $93,960,000 Q-13 2050 28,025 $401 28,025 $121 0 0 0 28,025 28,025 28,025
Fort Worth 50 mgd expansion-2 $93,960,000 Q-13 2050 13,099 $401 28,025 $121 0 0 0 13,099 28,025 28,025
Fort Worth 50 mgd expansion-3 $93,960,000 Q-13 2060 23,923 $401 28,025 $401 0 0 0 0 23,923 28,025
Fort Worth 50 mgd expansion-4 $93,960,000 Q-13 2070 28,025 $401 28,025 $401 0 0 0 0 0 28,025
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Table ES.3
Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

First
Decade Year 2070 Year 2070 Year 2020 Year 2030 | Year 2040 Year 2050 | Year 2060 Year 2070
. First Decade Water Estimated Water Water Water Water Water Water
First Decade Water Estimated Annual Supply [Annual Average Supply Supply Supply Supply Supply Supply
Entit Recommended Strate Capital Cost Cost Table| of Water Suppl . )
y 9y P pply Average Unit Cost| Volume Unit Cost Volume Volume Volume Volume Volume Volume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)
Fort Worth 50 mgd expansion-5 $93,960,000 Q-13 2070 7,913 $401 7,913 $401 0 0 0 0 0 7,913
Cost Participation in Water delivery line to Customers
Fort Worth $5,233,000 Q-197 2020 0 N/A 0 N/A 0 0 0 0 0 0
(Trophy Club and Westlake)
Trinity River Authority TRWD Water:
Trinity River Authority Tarrant Co. WSP S0 2030 1,629 $316 17,205 $316 0 1,629 6,922 11,204 14,388 17,205
Trinity River Authority Ellis Co. WSP SO 2020 3,726 $316 49,386 $316 3,726 6,698 10,932 16,783 26,616 49,386
Trinity River Authority Freestone County SEP S0 2030 604 S0 2,920 S0 0 604 1,315 1,945 2,462 2,920
- . X . X Included in Ennis costs in
Trinity River Authority Ennis Indirect Reuse 2040 518 S0 3,696 S0 0 0 518 1,392 3,696 3,696
Table 5C.41
Trinity River Authority Joe Pool Lake Reuse** N/A None 2020 1,914 N/A 4,368 N/A 1,914 2,835 4,041 4,368 4,368 4,368
Trinity River Authority Additional Los Colinas Reuse $15,017,000 Q-58 2020 7,000 $392 7,000 $212 7,000 7,000 7,000 7,000 7,000 7,000
Trinity River Authority Dallas County Reuse (SEP) $8,661,000 Q-59 2030 2,000 $590 2,000 $228 0 2,000 2,000 2,000 2,000 2,000
Trinity River Authority Ellis County Reuse (SEP) $17,958,000 Q-60 2060 2,200 $557 4,700 $557 0 0 0 0 2,200 4,700
Trinity River Authority Freestone Co. Reuse (SEP) $30,593,000 Q-61 2050 6,760 $613 6,760 $235 0 0 0 6,760 6,760 6,760
Trinity River Authority Kaufman Co. Reuse (SEP) $8,763,000 Q-62 2020 1,000 $935 1,000 $283 1,000 1,000 1,000 1,000 1,000 1,000
Included in Fort Worth
Trinity River Authority Tarrant and Denton Co. Reuse neiu .e in rort Wor 2020 3,921 S0 11,537 $S0 3,921 3,921 11,537 11,537 11,537 11,537
costs in Table 5C.10
- . . . Included in Irving costs
Trinity River Authority Central Reuse to Irving in Section 5D 2020 28,025 S0 28,025 S0 28,025 28,025 28,025 28,025 28,025 28,025
Central R to NTMWD (via Main Stem P Included in NTMWD
Trinity River Authority entral Reuse to (via Main Stem Pump ncludedin 2020 53,088 $0 0 $0 53,088 37,913 25,366 13,599 3,235 0
Station) costs in Table 5C.8
Included under NTMWD
Upper Trinity RWD Chapman Silt Barrier included under 2020 998 $0 864 $0 998 972 945 918 891 864
in Table 5C.8
Additional Supplies fi DWU (Upto C t
Upper Trinity RWD Conlr':crlj)* upplies from (Up to Curren $0 2020 1,819 $482 18,017 $482 1,819 6,205 11,048 14,115 16,458 18,017
Upper Trinity RWD Lake Ralph Hall $316,160,000 Q-52 2030 34,050 $584 34,050 $80 34,050 34,050 34,050 34,050 34,050
Upper Trinity RWD Lake Ralph Hall Indirect Reuse S0 None 2030 9,733 S0 16,071 S0 9,733 14,967 15,335 15,703 16,071
Upper Trinity RWD Additional Direct Reuse $13,213,000 Q-53 2030 560 $590 2,240 $94 560 1,121 2,240 2,240 2,240
. Contract Renewal with Commerce for Lake Chapman
Upper Trinity RWD supply S0 None 2040 2,813 S3 5,547 S3 0 0 2,813 2,799 2,786 5,547
Contract R | with C for Lake Ch -
Upper Trinity RWD RZE;:C enewatwith Lommerce for Lake Lhapman $0|  None 2040 1,428 $0 3,069 $0 0 0 1,428 1,464 1,500 3,069
Upper Trinity RWD Additional DWU (Contract Increase) S0 None 2050 5,605 $482 11,210 $482 5,605 11,210 11,210
Upper Trinity RWD Sulphur Basin Supplies $305,499,000 Q-18 2060 9,083 $906 35,000 $906 0 9,083 35,000
Upper Trinity RWD Treatment and Distribution System Improvements $690,554,000 Q-54 2020 2,817 126,068 2,817 51,520 66,372 76,526 93,921 126,068
Greater Texoma UA Texoma Raw water to Grayson Co SEP $24,356,000 Q-63 2030 6,548 $388 6,548 $78 6,548 6,548 6,548 6,548 6,548
Greater Texoma UA Texoma Raw water to Fannin Co SEP $25,026,000 Q-128 2030 9,000 $287 9,000 $52 9,000 9,000 9,000 9,000 9,000
G County Water Supply Project (Treat t of
Greater Texoma UA rayson County Water Supply Project (Treatment o $92,840,000(  Q-64 2020 187 $841 25,528 $534 187 1,990 4,333 7,214 13,903 25,528
Lake Texoma)
Greater Texoma UA Add'l NTMWD (Current CGMA Facilities) S0 None 2020 142 $570 0 $570 142 659 1,708 0 0 0
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Table ES.3
Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

Deil:;sc;e . Year 2070 Yegr 2070 Year 2020 | Year 2030 | Year 2040 | Year 2050 | Year 2060 | Year 2070
First Decade Water . ?rstt D;():Aade | g/\/atelr A Estnn;\ated gNatelr g/\/atelr gNatelr gNatelr gNatelr gNatelr
Enity Recommended Strategy Capital Cost | Cost Table | ofwater | Supply |, C o205 Bl 0l olime | UnitCost | | | Volume | volume | volume | volme | volume | velume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)
Greater Texoma UA CGMA-East West Pipeline (NTMWD) $3,672,000 Q-65 2050 4,698 $877 11,400 $847 4,698 11,400 11,400
Greater Texoma UA Parallel CGMA Pipeline (NTMWD) $59,492,000 Q-66 2060 3,533 $1,232 14,541 $1,232 0 3,533 14,541
Dallas County PCMUD None
Corsicana :ix:szﬂﬁ:nrim‘:;{x;’i?d Chambers WTP (4 mgd $37,370,000]  Q-12 2020 2,242 $1,991 2,242 $596 2,242 2,242 2,242 2,242 2,242 2,242
Corsicana Raw Water for Power Plant (Pipeline and PS) $16,331,000 Q-167 2030 5,440 $323 5,440 $72 0 5,440 5,440 5,440 5,440 5,440
Corsicana :n'\gispi’;’:?;:'z:poj:s'?;rttié F:]'Chla"d Chambers WTP $21,689,000] Q-13 2050 4,484 $577 4,484 $173 0 0 0 4,484 4,484 4,484
Argyle WSC Additional UTRWD S0 2020 0 $976 1,857 $976 0 375 1,033 1,473 1,690 1,857
Arlington Additional Water from TRWD SO 2030 4,780 $316 31,464 $316 0 4,780 12,711 19,936 26,082 31,464
Athens MWA Fish Hatchery Reuse S0 None 2020 2,872 $33 2,872 $33 2,872 2,872 2,872 2,872 2,872 2,872
Athens MWA Infrastructure Improvements at WTP $2,900,000 Q-145 2020 1,682 $59 1,682 $37 1,682 1,682 1,682 1,682 1,682 1,682
Cross Timbers WSC Additional UTRWD S0 2030 208 $976 923 $976 0 208 452 673 814 923
Cross Timbers WSC Infrastructure to take delivery from UTRWD and to $5,858,0000  Q-99 2020 208 $639 923 $111 0 208 452 673 814 923
deliver water to customers

Denison 4 MGD WTP Expansion $13,168,000 Q-13 2030 2,242 $701 2,242 $209 0 2,242 2,242 2,242 2,242 2,242
Denison 4 MGD New WTP $19,888,000 Q-12 2060 2,242 $1,059 2,242 $1,059 0 0 0 0 2,242 2,242
Denison 4 MGD WTP Expansion $13,168,000 Q-13 2070 2,242 $701 2,242 $701 0 0 0 0 0 2,242
Denison Expand Raw Water delivery from Lake Texoma $21,629,700 Q-137 2030 2,242 $785 6,726 $94 0 2,242 2,242 2,242 4,484 6,726
Denton Existing supplies made available by treatment below: 2020 6,590 11,144 6,590 8,273 10,195 11,956 11,550 11,144
Denton 30 mgd Ray Roberts Plant Expansion $59,881,000 Q-13 2020 2,674 $424 16,815 $127 2,674 10,926 16,815 16,815 16,815 16,815
Denton 20 mgd Ray Roberts Plant Expansion $42,922,000 Q-13 2040 3,368 $456 11,210 $137 0 0 3,368 11,210 11,210 11,210
Denton 30 mgd Ray Roberts Plant Expansion $59,881,000 Q-13 2050 16,815 $424 16,815 $127 0 0 0 4,147 16,815 16,815
Denton 25 mgd Treatment Plant Expansion-1 $51,402,000 Q-13 2060 8,396 $437 14,013 $437 0 0 0 0 8,396 14,013
Denton 25 mgd Treatment Plant Expansion-2 $51,402,000 Q-13 2070 11,318 $541 11,318 $541 0 0 0 0 0 11,318
East Cedar Creek FWSD Additional TRWD S0 2030 147 $316 1,779 $316 0 147 391 655 1,079 1,779
East Cedar Creek FWSD 2 mgd Treatment Plant Expansion $8,904,000 Q-13 2070 962 $948 962 $948 0 0 0 0 0 962
Ennis Indirect Reuse $39,456,900 Q-108 2040 518 $1,374 3,696 $481 0 0 518 1,392 3,696 3,696
Ennis Additional TRWD SO None 2030 93 $316 13,143 $316 0 93 285 1,084 3,807 13,143
Ennis 6 MGD WTP expansion $17,433,000 Q-13 2040 56 $619 3,363 $186 0 0 56 2,479 3,363 3,363
Ennis 8 MGD WTP expansion $21,697,000 Q-13 2060 4,142 $577 4,484 $577 0 0 0 0 4,142 4,484
Ennis 16 MGD WTP expansion $36,138,000 Q-13 2070 8,992 $479 8,992 $479 0 0 0 0 0 8,992
Forney Additional NTMWD S0 2020 504 $554 9,339 $554 504 1,789 2,712 3,760 5,695 9,339
Forney 'S::;Za:f delivery infrastructure from NTWMD (pump $11,162,800] Q-154 2050 0 $94 9,339 $39 504 1,789 2,712 3,760 5,695 9,339
Gainesville 2.5 MGD WTP Expansion $9,970,000 Q-13 2060 560 $850 1,401 $850 0 0 0 560 1,401
Gainesville 6 MGD WTP Expansion $17,431,000 Q-13 2070 3,298 $632 3,298 $632 0 0 0 0 3,298
Gainesville Infrastructure to deliver to customers $26,296,000 Q-82 2030 204 $2,243 1,825 $1,037 204 293 393 937 1,825
Gainesville Expand Direct Reuse $1,669,000 Q-81 2020 70 $2,330 70 $342 70 70 70 70 70 70
Garland Additional NTMWD S0 2020 2,610 $554 16,896 $554 2,610 8,870 11,946 13,393 15,074 16,896
Grand Prairie DWU Pipeline and Additional DWU $34,306,000 Q-88 2020 719 $313 11,282 $59 719 3,274 7,252 9,105 10,344 11,282
Grand Prairie Additional Fort Worth (TRWD) S0 2020 0 $639 1,286 $639 0 495 831 1,016 1,159 1,286
Grand Prairie Mansfield (TRWD) S0 2020 3,240 $815 4,018 $815 3,240 3,188 3,296 3,490 3,773 4,018
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Table ES.3
Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

Deil:;sc;e . Year 2070 Yegr 2070 Year 2020 | Year 2030 | Year 2040 | Year 2050 | Year 2060 | Year 2070
First Decade Water . ?rstt D;():Aade | g/\/atelr A Estnn;\ated gNatelr g/\/atelr gNatelr gNatelr gNatelr gNatelr
Enity Recommended Strategy Capital Cost | Cost Table | ofwater | Supply |, C o205 Bl 0l olime | UnitCost | | | Volume | volume | volume | volme | volume | velume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)
Grand Prairie Arlington (TRWD) $4,950,500 Q-87 2020 1,100 $1,039 2,197 $850 1,100 1,092 1,665 1,660 2,205 2,197
Lake Cities MUA Additional UTRWD S0 2030 417 $976 1,612 $976 0 417 912 1,330 1,479 1,612
Mansfield Add'l TRWD Supply $0 2020 11,730 $316 38,705 $316 11,730 14,385 19,068 27,424 32,870 38,705
Mansfield 15 MGD WTP Expansion $34,489,000 Q-13 2021 8,408 $489 8,408 $147 8,408 8,408 8,408 8,408 8,408 8,408
Mansfield 20 MGD WTP Expansion-1 $42,984,000 Q-13 2025 3,322 $456 11,210 $137 3,322 5,977 10,660 11,210 11,210 11,210
Mansfield 20 MGD WTP Expansion-2 $42,984,000 Q-13 2050 7,806 $456 11,210 $137 0 0 0 7,806 11,210 11,210
Mansfield 16 MGD WTP Expansion $36,188,000 Q-13 2060 2,042 $482 7,877 $482 0 0 0 0 2,042 7,877
Midlothian Add'l TRWD SO 2020 1,421 $316 11,178 $316 1,421 3,031 5,297 7,402 9,286 11,178
Midlothian 6 MGD WTP Expansion-1 $17,433,000 Q-13 2020 1,246 $619 3,363 $186 1,246 3,031 3,363 3,363 3,363 3,363
Midlothian 6 MGD WTP Expansion-2 $17,433,000 Q-13 2040 1,934 $619 3,363 $186 0 0 1,934 3,363 3,363 3,363
Midlothian 6 MGD WTP Expansion-3 $17,433,000 Q-13 2060 2,560 $619 3,363 $619 0 0 0 0 2,560 3,363
Mustang SUD Additional UTRWD Supplies SO 2030 2,243 $976 12,022 $976 0 2,243 5,092 7,991 10,088 12,022
Mustang SUD Infrastructure to deliver to customers S0 2030 2,243 S0 12,022 S0 0 2,243 5,092 7,991 10,088 12,022
North Richland Hills Additional TRA (from TRWD) SO 2030 283 $945 1,712 $945 0 283 727 1,114 1,431 1,712
North Richland Hills Additional Fort Worth (from TRWD) S0 2020 5,078 $639 5,067 $639 5,078 5,390 5,145 4,987 4,925 5,067
North Richland Hills \'jveafaz:’:)“"e from Fort Worth (Cost share with $8,091,833| Q-199 2020 5,078 $297 5,067 $40 5,078 5,390 5,145 4,987 4,925 5,067
Princeton Additional NTMWD S0 2020 91 $554 3,594 $554 91 358 616 1,418 2,374 3,594
Rockett SUD é?,':;:g;’" Midlothian with Increase in Infrastructure $11,874,0000 Q-115 2020 124 $854 1,394 $140 124 504 860 1,101 1,273 1,394
Rockett SUD Additional TRWD/TRA $0 None 2020 4,934 $316 24,899 $316 4,934 7,303 10,124 12,610 16,996 24,899
Rockett SUD Sokoll 10 MGD Expansion-1 $25,961,000 Q-13 2020 4,934 $554 5,605 $166 4,934 5,605 5,605 5,605 5,605 5,605
Rockett SUD Sokoll 10 MGD Expansion-2 $25,961,000 Q-13 2030 1,698 $554 5,605 $166 0 1,698 4,519 5,605 5,605 5,605
Rockett SUD Sokoll 10 MGD Expansion-3 $25,961,000 Q-13 2050 1,400 $554 5,605 $166 0 0 0 1,400 5,605 5,605
Rockett SUD Sokoll 10 MGD Expansion-4 $25,961,000 Q-13 2070 5,605 $554 5,605 $554 0 0 0 0 0 5,605
Rockwall Additional NTMWD S0 2020 749 $554 12,990 $554 749 4,175 5,995 7,659 10,080 12,990
Rockwall Increase delivery infrastructure from NTWMD $22,551,000 Q-183 2020 0 $182 12,990 $39 0 1,457 3,901 6,426 10,080 12,990
Seagoville Additional DWU beyond Current Contract SO 2020 1,107 $482 5,756 $482 1,107 1,511 2,047 2,688 4,094 5,756
Seagoville Infrastructure to take delivery from Dallas S0 2020 0 S0 0 S0 0 0 0 0 0 0
Seagoville Infrastructure to deliver to customers SO 2020 0 S0 0 S0 0 0 0 0 0 0
Sherman Grayson County Water Supply Project:
Sherman 10 MGD WTP Expansion (desal) $17,328,500 Q-13 2020 5,605 $919 5,605 $401 5,605 5,605 5,605 5,605 5,605 5,605
Sherman 10 MGD New WTP (desal) $34,657,000 Q-12 2050 5,605 $919 5,605 $401 0 0 0 5,605 5,605 5,605
Sherman 20 MGD WTP Expansion (desal) $29,478,000 Q-13 2070 11,210 $782 11,210 $782 0 0 0 0 0 11,210
Terrell Additional NTMWD $0 2020 340 $570 13,616 $570 340 1,854 3,776 6,587 9,936 13,616
Terrell $3,714,000 Q-157 2020 340 $616 11,210 $587 340 1,854 3,776 6,587 9,936 13,616
Terrell $1,569,100 Q-158 2030 2,803 $632 2,803 $587
Terrell Infrastructure Upgrades to Deliver water to Wholesale $1,514,500 Q-159 2040 4,484 613 4,484 $583
Terrell Customers $4,418,700 Q-160 2040 4,484 $671 4,484 $590
Terrell $1,395,100 Q-161 2020 6,726 $600 6,726 $583
Terrell $5,688,500 Q-162 2030 4,484 $704 4,484 $600
Terrell Additional Connection to NTMWD $25,559,100 Q-163 2040 340 $776 13,452 $616 340 1,854 3,776 6,587 9,936 13,616
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Table ES.3
Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

Deil:;sc;e . Year 2070 Yegr 2070 Year 2020 | Year 2030 | Year 2040 | Year 2050 | Year 2060 | Year 2070
First Decade Water . ?rstt D;():Aade | g/\/atelr A Estnn;\ated gNatelr g/\/atelr gNatelr gNatelr gNatelr gNatelr
Entty Recommended Strategy Capital Cost | Cost Table | of Water | Supply | CoP % L0l oltme | UnitCost | | Volume | volume | volume | volume | Volume | Volume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)
Walnut Creek SUD Additional TRWD S0 None 2030 218 $316 5,662 $316 0 218 686 1,476 3,291 5,662
Walnut Creek SUD 6 MGD WTP New $9,245,000 Q-12 2030 218 $534 3,363 $303 0 218 686 1,476 3,291 3,363
Walnut Creek SUD 0 MGD WTP Expansion-2 S0 S0 2050 0 S0 0 S0 0 0 0 0
Walnut Creek SUD 0 MGD WTP Expansion-3 SO S0 2060 0 S0 0 S0 0 0 0 0
Walnut Creek SUD New 12 MGD Eagle Mountain WTP $53,337,000 Q-12 2070 2,299 $948 2,299 $948 0 0 0 2,299
Waxahachie Dredge Lake Waxahachie $31,973,500 Q-123 2030 705 $3,796 705 NA 0 705 705 705 705 705
Waxahachie Add'l| TRA/TRWD $o|  None 2040 2,659 $355 12,389 $355 0 0 2,659 4,809 7,900 12,389
Waxahachie Ellis County Steam Electric Supply Project $15,009,000 Q-107 2040 2,116 $342 4,484 $62 0 0 2,116 4,129 4,484 4,484
Waxahachie Existing Reuse made usable through additional 510 884 510 671 1,104 1319 1,020 884
treatment below:
Waxahachie 8 MGD Expansion of Howard Rd WTP $21,697,000 Q-13 2030 4,484 $577 4,484 $173 4,484 4,484 4,484 4,484 4,484
Waxahachie 10 MGD Expansion of Howard Rd WTP $25,961,000 Q-13 2050 5,605 $554 5,605 $166 0 0 5,605 5,605 5,605
Waxahachie 12 MGD Expansion of Howard Rd WTP $29,353,000 Q-13 2070 6,726 $521 6,726 $521 0 0 0 0 6,726
Waxahachie 36" Raw water line from IPL to Lake Waxahachie $1,073,400 Q-120 2030 16,815 $325 16,815 $317 0 4,484 4,484 10,089 10,089 16,815
Waxahachie 27" Raw water line from IPL to Howard Road Water $3,176,400] Q119 2030 16,815 $372 16,815 $321 0 4,484 4,484 10,089 10,089 16,815
Treatment Plant
Waxahachie ;Z”\;?: water line from Lake Waxahachie to Howard $5,465,000] Q-121 2030 16,815 $48 16,815 $6 0 4,484 4,484 10,089 10,089 16,815
Waxahachie Eﬁiassg;u[:itvery Infrastructure to Customers in South $15,220,700( Q-125 2030 1,121 $558 1,121 $78 0 281 1,121 1,121 1,121 1,121
Waxahachie :;;Sg;:ﬂ?::ivery Infrastructure to Customers in South $23,452,433| Q126 2050 5,875 $572 5,875 $64 0 0 1,638 4,105 5,165 5,875
Waxahachie 48" TRWD Parallel Supply Line to Sokoll WTP $3,510,500 Q-122 2030 16,815 $330 16,815 $317 0 4,484 4,484 10,089 10,089 16,815
Waxahachie Increase delivery infrastructure to Rockett SUD (30" $11,804,900| Q-124 2030 16,815 $163 16,815 $15 0 4,484 4,484 10,089 10,089 16,815
Raw water Line)
Waxahachie Raw Water Intake Improvements at Lake Bardwell $5,168,200 Q-127 2030 16,815 $53 16,815 $27 0 4,484 4,484 10,089 10,089 16,815
Weatherford Indirect Reuse - Lake Weatherford/Sunshine $13,089,000 Q-177 2020 2,240 $580 2,240 $91 2,240 2,240 2,240 2,240 2,240 2,240
Weatherford Add'l Water from TRWD S0 None 2030 55 $316 22,486 $316 0 55 628 4,589 12,490 22,486
Weatherford 8 MGD WTP Expansion* $36,408,000 Q-13 2020 1,000 $1,026 4,484 $345 1,000 1,000 1,000 4,484 4,484 4,484
Weatherford 14 MGD New WTP $60,521,000 Q-12 2050 2,345 $922 7,847 $277 0 0 0 2,345 7,847 7,847
Weatherford 24 MGD WTP Expansion $49,781,000 Q-13 2070 12,395 $479 12,395 $479 0 0 0 0 0 12,395
Weatherford Expand Lake Benbrook PS $2,301,800 Q-178 2030 0 $756 0 $326 0 0 0 0 0 0
West Cedar Creek MUD Additional TRWD S0 None 2020 283 $316 4,170 $316 283 566 902 1,346 2,537 4,170
West Cedar Creek MUD 6 MGD WTP Expansion $17,429,000 Q-13 2050 427 $639 3,251 $192 0 0 0 427 1,618 3,251
Wise County WSD Additional TRWD S0 None 2020 1,657 $316 10,397 $316 1,657 2,383 3,205 5,859 8,136 10,397
Wise County WSD 10 MGD WTP Expansion-1 $25,992,000 Q-13 2020 1,657 $554 5,605 $166 1,657 2,383 3,205 5,605 5,605 5,605
Wise County WSD 10 MGD WTP Expansion-2 $25,992,000 Q-13 2050 254 $648 4,792 $192 0 0 0 254 2,531 4,792
WUGSs by County
Collin County
Blue Ridge Connection to NTMWD $2,403,656 Q-69 2020 109 $678 2,242 $590 109 308 1,363 2,242 2,242
Blue Ridge Upsize connection to NTMWD $1,036,000 Q-70 2060 895 $603 3,080 $603 0 0 0 895 3,080

2016 Region C Water Plan

ES.16



Table ES.3
Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

First
Decade Year 2070 Year 2070 Year 2020 | Year 2030 | Year 2040 | Year 2050 | Year 2060 | Year 2070
. First Decade Water Estimated Water Water Water Water Water Water
First Decade Water Estimated Annual Supply [Annual Average Supply Supply Supply Supply Supply Supply
Entit Recommended Strate Capital Cost Cost Table| of Water Suppl . )
y 9y P pply Average Unit Cost| Volume Unit Cost Volume Volume Volume Volume Volume Volume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)
Celina* Connect to NTWMD $16,314,000 Q-71 2020 1,500 $345 5,000 $72 0 1,500 3,000 5,000 5,000 5,000
East Fork SUD* Increase delivery infrastructure from NTWMD $3,500,000 Q-181 2020 74 $795 1,624 $616 74 308 483 758 1,108 1,624
Frisco* Direct reuse $34,882,048 Q-74 2020 2,240 $740 5,650 $222 2,240 3,360 5,650 5,650 5,650 5,650
Melissa Treated water supply line from NTMWD $2,124,324 Q-75 2020 44 $877 237 $127 a4 131 165 188 211 237
Parker Increase delivery infrastructure from NTMWD $1,651,000 Q-76 2030 3,810 $44 5,309 $18 0 3,810 5,398 5,366 5,337 5,309
Prosper* Increase delivery infrastructure from NTWMD $3,786,000] Q-77 & Q-78 2020 2,385 $72 10,874 $13 0 2,385 5,243 8,098 10,934 10,874
Weston Additional Groundwater (new wells) $824,000 Q-215 2020 71 $1,348 71 $376 71 71 71 71 71 71
Weston Connect to NTMWD and supplies $27,130,000 Q-79 2020 829 $173 18,237 $49 0 829 4,600 11,501 18,301 18,237
Wylie Northeast SUD Increase delivery infrastructure from NTWMD $4,250,000 Q-80 2020 37 $437 979 $75 37 163 243 360 594 979
Collin County Manufacturing |Additional Groundwater (new wells) $402,800 Q-72 2030 78 $635 78 $199 0 78 78 78 78 78
Cooke County
Muenster Develop Muenster Lake supply $8,504,000 Q-85 2020 280 $4,392 280 $1,851 280 280 280 280 280 280
Cooke County Mining Direct Reuse (On-Site recycling) S0 None 2020 99 $163 80 $163 99 67 71 74 77 80
Dallas County
Glenn Heights* Increase delivery infrastructure from DWU $2,374,000 Q-86 2060 289 $137 1,925 $137 0 0 0 0 289 1,925
Included under NTMWD
Irving Lake Chapman Silt Barrier Removal i:CT:bTe Sucnser $0 2020 3,418 ) 2,960 NA 3,418 3,326 3,235 3,143 3,052 2,960
Irving TRA Central Reuse Project $39,960,000 Q-90 2020 28,025 $497 28,025 $377 28,025 28,025 28,025 28,025 28,025 28,025
Irving Lake Chapman Booster Pump Station $8,546,000 Q-24 2020 O[NA O[NA
Dallas County Irrigation Los Colinas Expansion See TRA in Section 5C. S0 2030 7,000 See TRA 7,000 See TRA 0 7,000 7,000 7,000 7,000 7,000
Dallas County Steam Electric |Reuse (TRA) See TRA in Section 5C. S0 2030 2,000 See TRA 2,000 See TRA 0 2,000 2,000 2,000 2,000 2,000
Rowlett Increase delivery infrastructure from NTMWD $3,519,000 Q-214 2020 695 $678 4,125 $609 695 2,332 2,937 3,296 3,683 4,125
Sunnyvale Additional pipeline from DWU $22,408,000 Q-93 2020 142 $1,414 2,279 $593 142 695 1,138 1,495 2,023 2,279
Wilmer New Connection to Dallas (via Lancaster) $4,504,300 Q-95 2020 207 $564 800 $91 207 242 300 400 600 800
Wilmer Direct Connection to Dallas 36" Transmission Line $15,999,500 Q-94 2040 382 $528 2,859 $59 0 0 382 876 1,409 2,859
Denton County
Corinth Upsize existing well $2,372,900 Q-98 2020 286 $1,029 286 $333 286 286 286 286 286 286
Corinth New wells in Trinity Aquifer-2020 $1,634,600 Q-96 2020 847 $457 847 $212 847 847 847 847 847 847
Corinth New wells in Trinity Aquifer-2030 $1,634,600 Q-97 2030 561 $457 561 $212 0 561 561 561 561 561
Denton County Other New wells in Trinity Aquifer $2,772,023 Q-102 2020 504 $1,005 504 $310 504 504 504 504 504 504
Denton County Other New wells in Woodbine Aquifer $11,691,860 Q-101 2020 817 $1,361 817 $383 817 817 817 817 817 817
Hackberry Increase delivery infrastructure from NTWMD $1,731,000 Q-103 2050 70 $502 348 $85 0 0 0 70 200 348
Justin New wells in Trinity Aquifer $2,115,500 Q-104 2020 244 sS0 244 $302 244 244 244 244 244 244
Krum New wells in Trinity Aquifer $1,533,200 Q-105 2020 577 $299 1,025 $175 577 707 866 1,025 1,025 1,025
Lewisville* 6 MGD WTP Expansion-2030 $17,433,000 Q-13 2030 1,386 $619 3,363 $186 0 1,386 3,363 3,363 3,363 3,363
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Table ES.3
Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

First
Decade Year 2070 Year 2070 Year 2020 Year 2030 | Year 2040 Year 2050 | Year 2060 Year 2070
. First Decade Water Estimated Water Water Water Water Water Water
First Decade Water Estimated Annual Supply [Annual Average Supply Supply Supply Supply Supply Supply
Entit Recommended Strate Capital Cost Cost Table| of Water Suppl . )
y 9y P pply Average Unit Cost| Volume Unit Cost Volume Volume Volume Volume Volume Volume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)

Lewisville* 6 MGD WTP Expansion-2040 $17,433,000 Q-13 2040 1,081 S0 3,363 S0 0 0 1,081 3,363 3,363 3,363
Lewisville* 7 MGD WTP Expansion-2050 $19,565,000 Q-13 2050 845 S0 3,743 S0 0 0 0 845 3,879 3,743
Pilot Point Additional groundwater $865,605 Q-106 2020 269 $497 269 $229 269 269 269 269 269 269

Phase I-I deli infrastructure fi Ft Worth;
Trophy Club rhase irincrease gelivery infrastructure from £t Wor $2,273,0000 Q-197 2020 896 $162 2,560 $13 0 896 1,621 2,009 2,305 2,560

joint project with Ft Worth, Westlake, Trophy Club

Phase -l deli infrastructure fi Ft
Trophy Club ase f-increase defivery infrastructure from $7,292,600] Q-198 2020 896 $260 2,560 $22 0 896 1,621 2,009 2,305 2,560

Worth; 24" line
Denton County Manufacturing |Additional groundwater $777,700 Q-100 2020 184 $604 184 $251 184 184 184 184 184 184
Ellis County

| deli infrastructure fi Rockett SUD i
Ferris f::;izse CHVeTy Infrastructure from Rocke n $2,578,000]  Q-109 2060 394 $202 1,395 $202 0 0 0 0 394 1,395

X . See Waxahachie in
Files Valley WSC Connect to Waxahachie (TRWD through TRA) Section 5C.2 S0 2030 55 S0 72 S0 0 55 59 63 68 72
Mountain Peak SUD* Additional wells (Woodbine) $1,812,605 Q-112 2020 7 $727 7 $145 7 7 7 7 7 7
Ovilla* Increase delivery infrastructure from DWU $8,136,000 Q-92 2070 1,494 $573 1,494 $573 0 0 0 0 0 1,494
Palmer Increase delivery infrastructure from Rockett SUD $6,628,000 Q-113 2020 10 $694 940 $104 10 72 151 245 387 940
Rice WSC* Increase delivery infrastructure from Corsicana $6,983,000 Q-114 2040 156 $675 1,038 $114 0 0 156 402 698 1,038
Sardis-Lone Elm WSC Increase delivery Infrastructure from Rockett SUD $1,992,000 Q-118 2020 548 $138 1,318 $13 0 0 548 1,026 1,342 1,318
Sardis-Lone EIm WSC Connect to Midlothian $255,200 Q-117 2020 1,121 $21 1,121 $2 1,121 1,121 1,121 1,121 1,121 1,121
See Waxahachie i
Ellis County Steam Electric Waxahachie ee a.xa achie in S0 2040 2,116 S0 4,484 S0 0 0 2,116 4,129 4,484 4,484
Section 5C.2
Ellis County Steam Electric TRA direct reuse See TRA in Section 5C.1 0 2060 2,200 See TRA 4,700 See TRA 0 0 0 0 2,200 4,700
Fannin County
Ladonia Lake Ralph Hall supply $12,134,600 Q-129 2030 34 $14,204 133 $6,629 0 34 57 89 134 133
Leonard Water System Improvements $2,567,600 Q-207 2020 148 $1,153 273 $366 0 148 194 211 240 273
Southwest Fannin Co SUD* Additional Groundwater (with transmission facilities) $2,348,823 Q-130 2030 100 $2,559 100 $589 0 100 100 100 100 100
Trenton New Wells in Woodbine Aquifer $971,785 Q-131 2030 25 $4,148 25 $908 0 25 25 25 25 25
i . See GTUA in Section

Fannin County Steam Electric |Lake Texoma (GTUA) 5c1 S0 2030 9,000 S0 9,000 S0 0 9,000 9,000 9,000 9,000 9,000
Freestone County
Fairfield New Water Treatment Plant and transmission $7,283,000 Q-132 2050 191 $880 897 $202 0 0 0 191 426 897
Freestone County Other Increase delivery infrastructure from Corsicana $5,550,000 Q-133 2020 40 $2,053 266 $306 0 40 a4 64 119 266
Freestone County Other New delivery and treatment facilities from TRWD $39,845,900 Q-134 2030 189 $1,388 3,207 $349 189 145 115 368 1,175 3,207
Teague New Wells in Carrizo-Wilcox Aquifer $1,145,600 Q-135 2050 200 $765 200 $285 0 0 0 200 200 200
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Table ES.3
Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

Lake Halbert Connection)

First
Decade Year 2070 Year 2070 Year 2020 Year 2030 | Year 2040 Year 2050 | Year 2060 Year 2070
. First Decade Water Estimated Water Water Water Water Water Water
First Decade Water Estimated Annual Supply [Annual Average Supply Supply Supply Supply Supply Supply
Entit Recommended Strate Capital Cost Cost Table| of Water Suppl . )
y 9y P pply Average Unit Cost| Volume Unit Cost Volume Volume Volume Volume Volume Volume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)
Freestone County Steam m )
Electric Additional TRWD supplies through TRA SO None 2030 604 S0 8,587 S0 0 604 1,315 1,945 2,462 8,587
Freestone County Steam X X .
Electric TRA direct reuse See TRA in Section 5C S0 2050 6,760 See TRA 6,760 See TRA 0 0 0 6,760 6,760 6,760
Grayson County
Bells New well in Woodbine Aquifer $1,200,000 Q-136 2030 145 $1,102 145 $412 0 145 145 145 145 145
Gunter New wells $2,080,600 S0 2020 100 $4,660 100 $1,180 50 100 100 100 100 100
Southmayd New Well in Woodbine $1,068,000 Q-141 2070 77 $1,530 77 $1,530 0 0 0 0 77
Van Alstyne Water System Improvements $2,180,800 Q-142 2030 14 $766 1,370 $632 14 47 87 646 1,370
Grayson County Mining New well in Trinity Aquifer $164,000 Q-138 2050 41 $463 41 $122 0 0 41 41 41
. . See GTUA in Section

Grayson County Steam Electric]Additional Lake Texoma (GTUA) 51 S0 2030 6,548 S0 6,548 S0 0 6,548 6,548 6,548 6,548 6,548
Henderson County
Eustace New well in Carrizo-Wilcox $912,400 Q-146 2020 103 $992 103 $254 103 103 103 103 103 103
Payne Springs Additional Wells (Carrizo-Wilcox) $892,000 Q-148 2020 145 $749 145 $232 145 145 145 145 145 145
Hend County St

enderson Lounty Steam lrpwp (Cedar Creek Lake) $19,951,000] Q-147 2030 4,500 $274 7,950 $65 4,500 4,500 4,950 5,950 6,950 7,950
Electric (Region C only)
Jack County
Jack County Other Jacksboro (Lost Creek/Lake Jacksboro) $1,893,000 Q-151 2020 7 $24,432 7 $1,812 7 7 7 7 7 7
Jack County Other Walnut Creek SUD $2,713,000 Q-152 2020 48 $5,018 51 $570 48 49 49 50 50 51
Jack County Mining Indirect reuse (Jacksboro) N None 2020 330 $815 359 $815 330 342 348 351 356 359
Kaufman County
College Mound WSC Increase delivery from Terrell $5,348,000 Q-153 2020 55 $525 1,028 $88 55 220 346 475 725 1,028
Gastonia-Scurry SUD Connect to Seagoville (DWU) $4,577,500 Q-155 2020 39 $238 1,799 $26 39 39 39 39 569 1,799
Kaufman County Other 0.8 MGD Water Treatment Plant for TRWD water $11,922,000 Q-149 2020 86 $3,418 457 $1,235 86 91 127 194 331 457
Mabank* 2 MGD WTP Expansion $8,905,000 Q-13 2030 67 $948 1,121 $283 67 249 717 1,121 1,121
Mabank* 3 MGD WTP Expansion $11,037,000 Q-13 2060 326 $1,004 1,313 $1,004 326 1,313
Mabank* Increase delivery infrastructure from Cedar Creek Lake $262,000 Q-143 2060 1,447 S11 2,434 S11 0 67 249 717 1,447 2,434
Kaufman County Mining Trinity Aquifer New well $484,000 Q-216 2040 344 $154 344 $35 0 344 344 344 344
Kaufman County Mining Connect to NTWMD $4,098,000 Q-156 2060 3 $2,317 171 $2,317 0 0 0 3 171
Kaufman County Steam . . X
Electric TRA direct reuse See TRA in Section 5C S0 2020 1,000 See TRA 1,000 See TRA 1,000 1,000 1,000 1,000 1,000 1,000
Navarro County
Blooming Grove Groundwater $1,669,300 Q-164 2020 160 $1,350 160 $475 160 160 160 160 160 160
Chatfield WSC New Well $1,000,000 Q-165 2020 150 $936 150 $376 150 150 150 150 150 150

| deli infrastructure fi Corsi Upsi

MEN WSC ncrease delivery infrastructure from Corsicana (Upsize $2,521,800| Q-166 2030 173 $632 408 $114 0 173 214 268 334 408
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Table ES.3

Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

First
Decade Year 2070 Year 2070 Year 2020 Year 2030 | Year 2040 Year 2050 | Year 2060 Year 2070
. First Decade Water Estimated Water Water Water Water Water Water
First Decade Water Estimated Annual Supply [Annual Average Supply Supply Supply Supply Supply Supply
Entit Recommended Strate Capital Cost Cost Table| of Water Suppl . )
y 9y P pply Average Unit Cost| Volume Unit Cost Volume Volume Volume Volume Volume Volume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)

Navarro Mills WSC New wells (Woodbine) $1,339,500 Q-168 2050 79 $993 79 $370 0 0 0 79 79 79
Parker County
Aledo Parallel pipeline and pump station from Fort Worth $7,710,500 Q-169 2040 67 $2,665 269 $336 0 0 67 164 277 269
Annetta Connect to Weatherford (TRWD) $2,077,600 Q-171 2030 25 $2,216 196 $1,326 25 28 35 90 196
Annetta North Connect to Weatherford (TRWD) $59,400 Q-171 2040 7 $1,395 38 $1,264 0 7 16 25 38
Annetta South Connect to Weatherford (TRWD) $1,183,300 Q-171 2040 5 $6,136 22 $1,636 0 0 5 10 16 22
Cresson* New wells in Trinity Aquifer $917,300 Q-170 2020 113 $941 113 $259 113 113 113 113 113 113
Parker County Other Water Treatment Plant and Transmission Facilities $116,775,000 Q-174 2060 3,635 $1,668 9,618 $1,668 0 0 0 0 3,635 9,618
Parker County Other New wells in Trinity Aquifer $1,448,000 Q-173 2020 200 $849 200 $244 200 200 200 200 200 200

Additional BRA with 1 MGD Treatment Plant
Parker County SUD* Expansion $6,776,000 Q-13 2020 540 $1,499 540 $450 540 540 540 540 540 540
Parker County SUD* Additional Groundwater (new wells in Trinity aquifer) $3,860,000 Q-172 2060 513 $881 513 $881 0 0 0 0 513 513
Springtown Infrastructure improvements at Lake intake $280,200 Q-175 2020 67 $119 236 $25 67 244 237 230 227 236
Springtown New wells in Trinity Aquifer $998,400 Q-176 2020 70 $1,566 70 $366 70 70 70 70 70 70
Willow Park Connect to Weatherford (TRWD) Phase | $588,100 Q-171 2030 137 $1,444 1,562 $1,284 0 137 306 706 1,135 1,562
Rockwall County
Blackland WSC* Direct Connection to NTMWD $3,295,550 Q-179 2020 48 $407 356 $65 48 153 204 246 296 356
Cash SUD Increase delivery infrastructure from NTWMD $6,654,700 Q-180 2020 1,165 $531 1,042 $53 1,165 1,075 782 824 927 1,042
Fate Increase delivery infrastructure from NTMWD $15,075,000 Q-182 2060 390 $528 2,982 $528 0 0 0 0 390 2,982
Tarrant County
Azle* Water treatment plant expansion $11,046,000 Q-13 2020 162 $805 1,641 $241 162 255 383 607 925 1,641
Benbrook Water treatment plant expansions $13,715,000 Q-13 2060 2,342 $701 2,307 $701 0 0 0 0 2,342 2,307
Bethesda WSC* Connection to Arlington $18,698,000 Q-184 2020 1,416 $704 2,614 $104 1,416 1,619 1,833 2,072 2,336 2,614

Purch Existing Water System fi M h
Blue Mound urchase txisting ¥iater system from ionarc $5,000,0000 Q-185 2020 0 NA 0 NA 0 0 0 0 0 0

Utilities
Burleson* Increase delivery infrastructure from Fort Worth $21,780,000 Q-186 2040 967 $401 5,541 $72 0 0 967 2,386 3,922 5,541
Crowley Increase delivery infrastructure from Fort Worth $11,558,000 Q-187 2030 184 $394 3,028 $75 0 184 678 1,297 2,347 3,028
Johnson County SUD* Connect to Grand Prairie $86,140,000 Q-188 2020 6,726 $1,248 6,726 $176 6,726 6,726 6,726 6,726 6,726 6,726
Keller Increase delivery infrastructure from Fort Worth $17,535,000 Q-189 2030 2,170 $196 5,679 $49 0 2,170 3,697 4,516 5,139 5,679
Kennedale Increase delivery infrastructure from Ft Worth $3,685,000 Q-191 2040 188 $1,284 277 $192 0 0 188 239 283 277
Kennedale Connect to Arlington $1,720,000 Q-190 2020 280 $619 280 $104 280 280 280 280 280 280
Pantego Connect to Arlington $778,000 Q-192 2030 27 $2,776 24 $345 0 27 27 26 25 24
Pantego Connect to Fort Worth $831,000 Q-193 2030 27 $3,001 24 $385 0 27 27 26 25 24
Pelican Bay Azle (TRWD) $956,000 Q-194 2030 11 $7,332 12 $714 0 11 11 11 11 12
Southlake* Increase delivery infrastructure from Ft Worth $43,035,000 Q-195 2020 141 $479 8,349 $46 0 141 2,157 4,198 6,264 8,349
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Table ES.3
Summary of Recommended Strategies - Region C WWPs and WUGs*

*volumes shown in gray italics are infrastructure projects to utilize the supply volumes from other strategies

First
Decade Year 2070 Year 2070 Year 2020 Year 2030 | Year 2040 Year 2050 | Year 2060 Year 2070
. First Decade Water Estimated Water Water Water Water Water Water
First Decade Water Estimated Annual Supply [Annual Average Supply Supply Supply Supply Supply Supply
Entit Recommended Strate Capital Cost Cost Table| of Water Suppl . )
y 9y P pply Average Unit Cost| Volume Unit Cost Volume Volume Volume Volume Volume Volume
Strategy Volume
(acre- ($/acre-foot/year) (acre- ($/acre- (acre- (acre- (acre- (acre- (acre- (acre-
feetlyear) feet/year) foot/year) feet/year) feet/year) feet/year) feet/year) feet/year) feet/year)

Increase delivery infrastructure North Richland
Watauga ) $1,874,676 Q-199 2020 980 $69 1,225 $9 980 1,119 1,254 1,208 1,192 1,225

Hills/Fort Worth

| deli infrastructure fi Ft Worth; joint
Westlake* nerease defivery infrastructure from £ Worth; Join $2,961,000] Q-197 2020 42 $162 3,335 $13 42 705 1,596 2,181 2,765 3,335

project with Ft Worth, Westlake, Trophy Club
Tarrant County Steam Electric |Direct reuse $13,080,000 Q-196 2030 1,528 $560 2,360 $94 0 1,528 2,360 2,360 2,360 2,360
Wise County
Bridgeport 2 MGD WTP Expansion $8,911,000 Q-13 2050 40 $948 1,121 $283 40 827 1,121
Bridgeport 1.5 MGD WTP Expansion $7,844,000 Q-13 2070 489 $1,916 489 $1,916 489
Bridgeport Expand Capacity of Lake intake and Pump Station $766,100 Q-200 2050 40 S50 1,610 S11 0 0 0 40 827 1,610
Chico Increase delivery capacity from West Wise SUD $3,610,000 Q-201 2050 140 $942 369 $124 0 0 0 140 246 369
New Fairview Connect to Rhome (TRWD through Walnut Creek SUD) $3,662,000 Q-202 2030 34 $1,619 221 $238 0 34 71 119 165 221
Newark Connect to Rhome (TRWD through Walnut Creek SUD) $2,548,000 Q-203 2030 51 $371 646 $42 0 51 147 261 437 646
Runaway Bay 0.5 MGD Water Treatment Plant Expansion $4,078,000 Q-13 2070 100 $4,855 100 $4,855 0 0 100
Runaway Bay Increase capacity of lake intake $52,500 Q-204 2070 100 $51 100 $51 0 0 100
West Wise SUD 0.8 MGD Water Treatment Plant Expansion $5,697,000 Q-13 2050 54 $2,209 308 $661 54 172 308
Wise County Manufacturing  [New wells $1,636,600 Q-205 2020 250 $757 250 $209 250 250 250 250 250 250
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Freese and Nichols, Inc.

Region C Alan Plummer Associates, Inc.
Water Planning Group CP&Y, Inc.

Cooksey Communications, Inc.

Introduction

In 1997, the 75 Texas Legislature passed Senate Bill One, legislation designed to address Texas water
issues. Senate Bill One put in place a grass-roots regional process to plan for the future water needs of all
Texans. To implement this process, the Texas Water Development Board created 16 regional water
planning groups across the state and established regulations governing regional planning efforts. The
results of the first round of the Senate Bill One planning effort for Region C can be found in the 2001
Region C Water Plan V). The regional plans from each of the 16 regions were compiled by the Texas Water

Development Board into the State Water Plan, Water for Texas — 2002.

In 2001 and 2007, the Texas Legislature passed Senate Bill Two and Senate Bill Three, respectively. These
bills included the funding mechanisms to continue the regional water planning effort, which is to be
updated every five years. Senate Bill Two provided the funding for the first update to the regional water
plans which produced the 2006 Region C Water Plan . Senate Bill Three provided the funding for the

2011 update to the regional water plans, including the 2011 Region C Water Plan ©,

This report gives the results of the latest (4™) round of planning for Region C. Figure 1.1 is a map of Region
C, which covers all or part of 16 counties in North Central Texas. As Figure |.1 shows, Region C includes all
of Collin, Cooke, Dallas, Denton, Ellis, Fannin, Freestone, Grayson, Jack, Kaufman, Navarro, Parker,
Rockwall, Tarrant, and Wise Counties and the part of Henderson County that is in the Trinity Basin. The

area covered by Region C is the same as in the first three rounds of Senate Bill One planning.

The regional water planning groups created pursuant to Senate Bill One are in charge of the regional
planning process. Each regional planning group includes representatives of 12 designated interest groups.
Table I.1 shows the members of the Region C water planning group and the interests they represent. The
Region C Water Planning Group hired a team of consultants to conduct technical analyses and prepare
the regional water plan under the supervision of the planning group. The consulting team for Region C
included Freese and Nichols, Inc., Alan Plummer Associates, Inc.,, CP&Y, Inc.,, and Cooksey

Communications, Inc.

(UNumbers in parentheses match references listed at the end of each chapter.
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Texas Water Development Board planning guidelines require the regional water plan to include the

following eleven chapters:

1.

10.

11.

Description of Region C

Population and Water Demand Projections

Water Availability and Existing Water Supplies in Region C

Identification of Water Needs

Water Management Strategies

Impacts of the Region C Water Plan

Drought Response Information, Activities, and Recommendations

Unique Stream Segments and Reservoir Sites, and Policy Recommendations
Reporting of Financing for Water Management Strategies

Adoption of Plan and Public Participation

Implementation and Comparison to the Previous Region C Water Plan

In addition to the eleven required sections, this report also includes appendices providing more detailed

information on the planning efforts. The elements contained in this plan meet Texas Water Development

Board regional planning requirements and guidelines.

Appendix X contains a summary of the

requirements of all regional plans and a checklist demonstrating what sections of this report meet those

guidelines.
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Table I.1

Members of the Region C Water Planning Group

Member

Interest

Jody Puckett, Chairman

Municipalities

Russell Laughlin, Vice Chair

Industry

Kevin Ward, Secretary

River Authorities

David Bailey

Groundwater Management
Areas (GMA12)

John Carman

Municipalities

Bill Ceverha

Public

Gary Douglas

Groundwater Management
Areas (GMA11)

James Hotopp

Municipalities

Tom Kula

Water Districts

Harold Latham

Groundwater Management
Areas (GMAS)

John Lingenfelder

Public

G.K. Maenius

Counties

Howard Martin

Municipalities

Jim McCarter

Water Utilities

Steve Mundt

Small Business

Bob Riley Environment

Drew Satterwhite Water Districts

Bob Scott Environmental Interests
Gary Spicer Electric Generating Utilities

Connie Standridge

Water Utilities

Jack Stevens

Water Districts

Tom Woodward

Agricultural Interests
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Figure I.1
Region C and Outside Water Supplies Designated as
Special Water Resources for Use in Region C
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INTRODUCTION
LIST OF REFERENCES

(1) Freese and Nichols, Inc., Alan Plummer Associates, Inc., Chiang, Patel & Yerby, Inc., and Cooksey
Communications, Inc.: Region C Water Plan, prepared for the Region C Water Planning Group,
Fort Worth, January 2001.

(2) Freese and Nichols, Inc., Alan Plummer Associates, Inc., Chiang, Patel & Yerby, Inc., and Cooksey
Communications, Inc.: 2006 Region C Water Plan, prepared for the Region C Water Planning
Group, Fort Worth, January 2006.

(3) Freese and Nichols, Inc., Alan Plummer Associates, Inc., CP&Y, Inc., and Cooksey
Communications, Inc.: 2011 Region C Water Plan, prepared for the Region C Water Planning
Group, Fort Worth, October 2010.
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Region C Alan Plummer Associates, Inc.
Water Planning Group CP&Y, Inc.

Cooksey Communications, Inc.

1 Description of Region C

Region Cincludes all or part of 16 counties in North Texas. The population of the region has grown from
987,925 in 1930 to 6,716,014 as of July 2012. As of 2011, Region C included 26 percent of Texas’ total
population. The two most populous counties in Region C, Dallas and Tarrant, have 65 percent of the
region’s population V). Table 1.1 shows the cities in Region C with a population of 20,000 or more in 2011.

These cities include 83 percent of the year 2011 population of the region.

1.1 Economic Activity in Region C

Region C includes most of the Dallas and Fort Worth-Arlington metropolitan statistical areas (MSAs). The
largest employment sector in the Dallas and Fort Worth-Arlington MSA is trade, followed by the service

industry and government @, all of which are heavily dependent on water resources.

Payroll and employment in Region C are concentrated in the central urban counties of Dallas and Tarrant,
which have 76 percent of the region’s total payroll and 74 percent of the employment. (Economic activity
is more concentrated than population because many workers commute from outlying counties to work in

Dallas and Tarrant Counties.)

1.2  Water-Related Physical Features in Region C

Most of Region C is located in the upper portion of the Trinity River Basin, with smaller parts in the Red,
Brazos, Sulphur, and Sabine Basins. With the exception of the Red River Basin, the predominant flow of
the streams is from northwest to southeast, as is true for most of Texas. The Red River flows west to east,
forming the north border of Region C, and its major tributaries in Region C flow southwest to northeast.
Major streams in Region C include the Brazos River, Red River, Trinity River, Clear Fork Trinity River, West
Fork Trinity River, EIm Fork Trinity River, East Fork Trinity River, and numerous other tributaries of the

Trinity River.
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Average annual precipitation in Region Cincreases west to east from slightly more than 30 inches per year
in western Jack County to more than 43 inches per year in the northeast corner of Fannin County . Table
1.2 lists the 34 reservoirs in Region C with conservation storage over 5,000 acre-feet, all of which are
shown in Figure I.1 (in the Introduction Section). These reservoirs and others outside of Region C provide
most of the region’s water supply. Reservoirs are necessary to provide a reliable surface water supply in
this part of the state because of the wide variations in natural streamflow. Reservoir storage serves to

capture high flows when they are available and save them for use during times of normal or low flow.

Figure 1.1 shows major and minor aquifers in Region C “. The most heavily used aquifer in Region C is
the Trinity aquifer, which supplies most of the groundwater used in the region. The Carrizo-Wilcox aquifer
also outcrops in Region C in Navarro, Freestone, and Henderson Counties. Minor aquifers in Region C

include the Woodbine aquifer, the Nacatoch aquifer, and a small part of the Queen City aquifer.

1.3  Current Water Uses and Demand Centers in Region C

Water use in Region C has increased in recent years, primarily in response to increasing population. The
historical record shows years of high use, including 1996, 1998, 1999, 2000, 2006, and 2011. High use
years have historically been associated with dry weather, which causes higher municipal use due to
increased outdoor water use (lawn watering). While this has historically been the case, the water use
characteristics during dry years are now beginning to change in Region C due to recent major changes in
conservation plans across the region. Many conservation plans have begun imposing permanent
restrictions on outdoor watering, the most common restrictions being limiting the hours for lawn watering

in the summer, limiting lawn watering to no more than twice per week, and prohibiting water waste.

The Texas Water Development Board categorizes water use as municipal, manufacturing, steam electric
power generation, mining, irrigation, and livestock. Municipal use is by far the largest category in Region
C, accounting for 88 percent of the total use in 2011. There is limited steam electric, mining,
manufacturing, irrigation, and livestock use in Region C. Table 1.3 shows Region C water use by category
for year 2011 and Region C use as a percent of statewide use. It is interesting to note that Region C, with
26 percent of Texas’ population, had only 8.3 percent of the state’s water use in 2011. This is primarily
because Region C has very limited water use for irrigation, while irrigation use is more than 61 percent of

the total use for the state as a whole.

2016 Region C Water Plan 1.3



Table 1.4 shows the 2011 water use in Region C by category and by county. About 88 percent of the
current water use in Region C is for municipal supply, with mining use as the second largest category. The
irrigation water use in Region C primarily represents the use of raw water for golf course irrigation, which
TWDB classifies as irrigation, rather than municipal use. The year 2011 water use in Tarrant and Dallas
Counties was 61 percent of the total Region C use. In the same year, these two counties had 65 percent

of the region’s population in 2011 and accounted for 74% percent of the employment of the region.

In addition to the consumptive water uses discussed above, water is used for recreation and other
purposes in Region C. Reservoirs for which records of visitors are maintained (primarily Corps of Engineers
lakes with recreational facilities) draw millions of visitors each year in Region C. In addition, smaller lakes
and streams in the region draw many visitors for fishing, boating, swimming, and other water-related

recreational activities. Water in streams and lakes is also important to fish and wildlife in the region.

1.4  Current Sources of Water Supply

Table 1.4 shows the groundwater and surface water use by county and category for year 2011 ®. Table
1.4 demonstrates some interesting points about water use in Region Cin the year 2011:
e Although groundwater provided only 10.4 percent of the overall water use in Region C, it

provided 46 percent of the irrigation use, 21 percent of the livestock use, and 47 percent of the
mining use.

e Groundwater provided the majority of the total water use in Cooke County and over 25 percent
in Ellis, Fannin, Grayson, Henderson, Jack, Parker, and Wise Counties.

e Groundwater provided the majority of the municipal use in Cooke, Fannin, Freestone, Parker,
and Wise Counties.

e Dallas and Tarrant Counties had 64 percent of the municipal water use in the region.
e Dallas and Tarrant Counties had 76 percent of the manufacturing water use in the region.

e Freestone County had almost 90 percent of the steam electric power water use in the region,
with Tarrant County having the next highest steam electric power use at 5.5%.

e Dallas and Tarrant Counties had 44 percent of the irrigation use in the region.

e Denton, Freestone, Parker, Tarrant, and Wise Counties had 86 percent of the mining use in the
region.

e Livestock use is widely spread throughout the region.
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Table 1.3
Year 2011 Water Use by Category by County (Acre-Feet)

Manu- Steam
County Municipal . Mining Electric Irrigation | Livestock Total
facturing (Power)
Collin 189,662 1,005 0 40 2,618 1,235 194,560
Cooke 5,856 104 1,664 0 1,194 1,409 10,227
Dallas 490,812 18,962 1,722 912 11,837 898 525,143
Denton 136,887 338 4,510 23 3,284 798 145,840
Ellis 28,837 4,361 56 0 1,499 1,596 36,349
Fannin 5,221 0 574 0 6,756 1,413 13,964
Freestone 3,528 0 6,700 30,847 683 1,337 43,095
Grayson 25,497 1,001 79 0 4,418 1,277 32,272
Henderson ® 9,630 705 150 132 159 783 11,559
Jack 1,249 1 902 0 145 869 3,166
Kaufman 15,150 724 195 0 157 2,193 18,419
Navarro 9,991 507 1,143 0 70 2,280 13,991
Parker 17,141 88 3,187 604 262 2,289 23,571
Rockwall 15,500 5 0 0 250 104 15,859
Tarrant 365,080 9,828 11,357 1,911 6,255 736 395,167
Wise 8,710 232 14,010 0 1,468 1,284 25,704
Total Region C| 1,328,751 37,861 46,249 34,469 41,055 20,501 1,508,886
Texas Total 18,093,827
Region C Total Water Use as a Percent of Statewide Water Use 8.3%

Notes:

1.4.1

Surface Water Sources

a. Data are from the Texas Water Development Board ©.
b. Data for Henderson County include only the portion of county in Region C.

Most of the surface water supply in Region C comes from major reservoirs. Table 1.5 lists the permitted

conservation storage, and the permitted diversion for major reservoirs (over 5,000 acre-feet of

conservation storage) in the region. Another major source of supply in Region C is surface water

imported from other regions. Table 1.6 lists currently permitted imports of water to Region C from other

regions. (No special permit is required if importation from another region does not involve interbasin

transfers, but all significant imports to Region C, except for TRA’s upstream sale from Lake Livingston,

currently involve interbasin transfers and thus require interbasin transfer permits.) Figure 1.1 shows the

surface water reservoirs that provide these imports. There is also small-scale importation of treated

water in parts of the region, where suppliers purchase water that originates in other regions.
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Table 1.4
Sources of Water Supply by County by Category in 2011 for Region C (Acre-Feet)

County v_:_’:;Zr Municipal f:::l:unrli’r;g ;z:::c Irrigation | Mining | Livestock Total
Collin Ground 7,525 322 0 1,068 0 62 8,977
Surface 182,137 683 40 1,550 0 1,173 | 185,583
Total 189,662 1,005 40 2,618 0 1,235 | 194,560
Cooke Ground 5,266 104 0 609 793 211 6,983
Surface 591 0 0 585 871 1,198 3,245
Total 5,857 104 0 1,194 1,664 1,409 10,228
Dallas Ground 4,664 762 0 4,337 452 763 10,978
Surface 486,148 18,200 912 7,500 1,270 135 | 514,165
Total 490,812 18,962 912 11,837 1,722 898 | 525,143
Denton Ground 16,986 1 0 2,534 1,663 239 21,423
Surface 119,901 337 23 750 2,847 559 | 124,417
Total 136,887 338 23 3,284 4,510 798 | 145,840
Ellis Ground 9,157 2,069 0 1,499 22 32 12,779
Surface 19,680 2,292 0 0 34 1,564 23,570
Total 28,837 4,361 0 1,499 56 1,596 36,349
Fannin Ground 3,565 0 0 743 0 1,272 5,580
Surface 1,655 0 0 6,013 574 141 8,383
Total 5,220 0 0 6,756 574 1,413 13,963
Freestone Ground 3,480 0 152 613 6,327 134 10,706
Surface 48 0 30,695 70 373 1,203 32,389
Total 3,528 0 30,847 683 6,700 1,337 43,095
Grayson Ground 10,935 694 0 3,668 22 319 15,638
Surface 14,562 306 0 750 57 958 16,633
Total 25,497 1,000 0 4,418 79 1,277 32,271
Henderson ® | Ground 3,393 643 0 31 48 313 4,428
Surface 6,237 62 132 128 102 470 7,131
Total 9,630 705 132 159 150 783 11,559
Jack Ground 545 0 0 55 448 130 1,178
Surface 704 1 0 90 454 739 1,988
Total 1,249 1 0 145 902 869 3,166
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County V_:_I:rt,zr Municipal f:::l:unr‘i’r;g ;z:::c Irrigation | Mining | Live-stock Total
Kaufman Ground 2,344 487 0 143 49 110 3,133
Surface 12,806 237 0 14 146 2,083 15,286
Total 15,150 724 0 157 195 2,193 18,419
Navarro Ground 1,219 0 0 70 318 114 1,721
Surface 8,772 507 0 0 825 2,166 12,270
Total 9,991 507 0 70 1,143 2,280 13,991
Parker Ground 9,038 25 0 185 989 229 10,466
Surface 8,102 62 604 77 2,198 2,060 13,103
Total 17,140 87 604 262 3,187 2,289 23,569
Rockwall Ground 144 0 0 0 1 145
Surface 15,356 0 250 0 103 15,714
Total 15,500 0 250 0 104 15,859
Tarrant Ground 23,559 256 0 1,755 4,547 110 30,227
Surface 341,522 9,572 1,911 4,500 6,810 626 364,941
Total 365,081 9,828 1,911 6,255 11,357 736 395,168
Wise Ground 4,873 162 0 1,458 6,091 257 12,841
Surface 3,837 71 0 10 7,919 1,027 12,864
Total 8,710 233 0 1,468 14,010 1,284 25,705
Region C Ground 106,693 5,525 152 18,768 21,769 4,296 157,203
Surface 1,222,058 32,335 34,317 22,287 24,480 16,205 | 1,351,682
Total 1,328,751 37,860 34,469 41,055 46,249 20,501 | 1,508,885
Notes: a. Data are from the Texas Water Development Board ©.
b. Data for Henderson County include only the portion of Henderson County within Region C.
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Table 1.5

Water Rights, Storage, and Diversion for Major Reservoirs in Region C

Permitted Permitted
Reservoir County(ies) Water Right | Conservation | Diversion ®
Number(s) 2 Storage ® (Acre-
(Acre-Feet) | Feet/Year)
Moss Cooke 4881 23,210 7,740
43018,
Grayson, 4301C, 4898,
Texoma Cooke 4899, 4901, 2,915,365 306,600
4900, 5003
Randell Grayson 4901 5,400 5,280
Valley Fannin, 4900 15,000 16,400
Grayson
Bonham Fannin 4925 13,000 5,340
Coffee Mill Fannin 4915 8,000 0
Kiowa Cooke 2334A, 2334C 7,000 234
Denton,
Ray Roberts Cooke, 2335A, 799,600 799,600
24558
Grayson
Lewisville Denton 2348,2456 618,400 608,400
Lost Creek Jack 3313A 11,961 1,440
Bridgeport Wise, Jack 38088, 387,000 17,000°¢
Eagle Mountain Tarrant, 3809 210,000 159,600
Wise
Lavon Collin 2410G 443,800 118,670¢
Weatherford Parker 3356 19,470 5,220°
. Tarrant, 2362A,
Grapevine Denton 2363A, 2458C 161,250 160,750
Benbrook Tarrant 5157A 72,500 6,833
Arlington Tarrant 3391 45,710 23,120
Joe Pool Dallas, 3404C 176,900 17,000
Tarrant
Mountain Creek Dallas 3408 22,840 6,400
White Rock Dallas 2461B 21,345 8,703
Dallas,
Ray Hubbard Kaufman, 2462H 490,000 89,700
Rockwall
Terrell Kaufman 4972 8,712 6,000
Bardwell Ellis 5021A 54,900 9,600¢
Waxahachie Ellis 5018 13,500 3,570
Cedar Creek Henderson, 4976C 678,900  175,000°
Kaufman
Teague City Lake Freestone 5291 1,160 605
Clark Ellis 5019 1,549 450
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Permitted Permitted
Reservoir County(ies) Water Right | Conservation | Diversion ®
Number(s) ® Storage ® (Acre-
(Acre-Feet) | Feet/Year)
Forest Grove Henderson 4983 20,038 9,500"
Trinidad Henderson 4970 6,200 4,000
Navarro Mills Navarro 4992 63,300 19,400
Richland-Chambers | co>°"® | 5030,5035C/ 1,135,000  223,650°
Navarro
Fairfield Freestone 5040 50,600 14,150
Mineral Wells Parker 4039 7,065 2,520
Muenster Cooke 2323 4,700 500
Notes: a. Water rights numbers are Certificate of Adjudication numbers. For permits issued since

adjudication, they are application numbers.

b. Permitted conservation storage and permitted diversion are from TCEQ permits ©.

c. Release of 78,000 acre-feet per year for diversion and use from Eagle Mountain Lake is

also authorized.

d. Permitted diversion does not include reuse.
e. Diversion does not include 59,400 acre-feet per year of non-consumptive industrial use.
f. Permitted diversion includes water releases from Lake Bridgeport.

g. Additional use (beyond the water right) is based on purchased water.
h. Permitted diversion does not include non-consumptive use.

2016 Region C Water Plan
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Table 1.6
Permitted Importation of Surface Water to Region C

Destina Permitted
Region C Source | Source . Amount | Raw or
. Source . . tion Status
Supplier Region | Basin . (Acre- Treated
Basin
Feet/Year)
North Texas s i .
MWD Chapman Lake D  [Sulphur |[Trinity 57,214|Raw Operating
Irving Chapman Lake ® D  [Sulphur |Trinity 54,000|Raw Operating
:{J\?VpDer Trinity Chapman Lake ® D  [Sulphur |[Trinity 16,106 Raw Operating
Dallas Lake Tawakoni D |[Sabine |Trinity 184,600|Raw Operating
Dallas Lake For.k D |Sabine |[Trinity 120,000|Raw Operating
Reservoir

Dallas Lake Palestine I Neches |Trinity 114,337 |Raw Not Yet Developed
Athens ® Lake Athens I Neches |Trinity 5,477 Treated |Operating
I’:lﬂcw; Texas Lake Tawakoni D Sabine [Trinity 11,098 Raw Operating
North Texas  |Lake Tawakoni . - d .
MWD and Lake Fork D Sabine [Trinity 40,000% Raw Operating
ITDE':“BIg Brown Lake Livingston ¢ H Trinity  |Trinity 20,000/ Raw Operating
Notes: a. Chapman Lake was formerly Cooper Lake.

b. Most of Athens is in the Trinity Basin.

c. Useisan upstream diversion based on Lake Livingston water right. Contract allows 20,000 acre per year,

with a maximum of 48,000 acre-feet over 3 years.
d. Thisis an interim supply.
1.4.2 Groundwater Sources

Table 1.7 lists the 2011 groundwater pumping by county and aquifer for Region C©®. (Note that the
pumping totals do not match use totals given in Table 1.4. The Texas Water Development Board supplied
both sets of data. The discrepancy may be due to water that is pumped in one county and used in another.)
The Trinity aquifer is by far the largest source of groundwater in Region C, providing 41 percent of the
total groundwater pumped in 2011. (The Trinity aquifer is sometimes called the Trinity Sands and includes
the Antlers, Twin Mountain, Glen Rose, and Paluxy formations ®.) The Woodbine and Carrizo-Wilcox
aquifers provided 20.8 and 6.6 percent of the year 2011 totals, respectively. The remaining 31 percent
came from the Nacatoch, Queen City, Blossom, Unknown/Other aquifers, and undifferentiated aquifers.
The counties in which there are known to be several locally undifferentiated formations are Fannin (Red
River Alluvium), Jack, and Parker. There may be other counties in which this is the case, but it is believed

that the large 2011 use numbers from the unknown, other, and undifferentiated aquifers are likely to be
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from one of the named aquifers, but were not classified as such in the TWDB data. Groundwater pumping

was highest (over 10,000 acre-feet) in Dallas, Denton, Ellis, Grayson, Parker, Tarrant, and Wise Counties.

These seven counties had 72.5 percent of the region’s total groundwater pumping in 2011.

Table 1.7
Year 2011 Groundwater Pumping by County and Aquifer in Region C (Acre-feet)
. Other
Trinity | Woodbine Cal.'l'IZO- Naca- Qu-een Blossom Undesié- Un-
County . . Wilcox toch City . Total
Aquifer Aquifer . . . Aquifer nated known
Aquifer | Aquifer | Aquifer .
Aquifer

Collin 3,171 4,091 0 0 0 0 1,093 0 8,355
Cooke 4,375 338 0 0 0 0 1,361 793 6,867
Dallas 3,356 5,273 0 0 0 0 1,898 452 10,979
Denton 9,404 5,588 0 0 0 0 4,966 1,663 | 21,621
Ellis 4,720 2,807 0 0 0 0 6,025 22 13,574
Fannin 215 4,156 0 0 0 450 1,001 0 5,822
Freestone 0 0 3,458 0 58 0 1,016 3,370 7,902
Grayson 6,635 6,796 0 0 0 0 2,202 22 15,655
Henderson® 0 0 6,708 14 697 0 496 52 7,967
Jack 60 0 0 0 0 0 689 448 1,197
Kaufman 0 0 0 266 0 0 2,417 49 2,732
Navarro 0 0 65 215 0 0 888 315 1,483
Parker 7,715 0 0 0 0 0 1,649 989 10,353
Rockwall 0 0 0 0 0 0 124 0 124
Tarrant 18,441 3,114 0 0 0 0 4,164 4,109 29,828
Wise 5,602 0 0 0 0 0 814 3,661 10,077
Total 63,694 32,163 | 10,231 495 755 450 30,803 | 15,945 | 154,536

@ |ncludes all of Henderson County

Table 1.8 compares the modeled available groundwater supplies for the Trinity and Woodbine aquifers in
Region C to 2011 use. The “modeled available groundwater” represents the amount of groundwater that
can be pumped while maintaining stated “desired future conditions” in an aquifer. For Region C, the
desired future conditions for the Trinity and Woodbine aquifer were set by Groundwater Management
Area 8, a consortium of groundwater districts in North-Central and North Texas, covering most Region C
and most of the area overlying the Northern Trinity and Woodbine aquifers. Once the desired future
conditions were established, the Texas Water Development Board determined the modeled available
water that could be pumped while meeting those conditions. For planning purposes, TWDB regulations
governing regional planning require that groundwater use be no more than the modeled available

groundwater.
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Table 1.8 shows that current groundwater use (as of 2011) exceeds the modeled available groundwater
in certain Region C counties and aquifers. Pumping from the Trinity and Woodbine aquifers in Collin
County, the Woodbine aquifer in Cooke, Dallas, Denton, Fannin, and Tarrant Counties, and the Trinity

aquifer in Ellis and Jack Counties exceeded the modeled available groundwater.

In Texas, groundwater conservation districts (GCD) manage groundwater conservation, preservation,
protection, recharge, and waste prevention within their borders. Typical GCD responsibilities include
permitting wells, developing management plans, and adopting rules to implement management plans.
Seven GCDs exist within the Region C boundaries. These GCDs are shown on Figure 1.2. The seven GCDs

include:

e Mid-East Texas GCD, which includes Freestone County,
o Neches and Trinity Valley GCD, which includes Henderson County,
e Northern Trinity GCD, which comprises only Tarrant County,

e Upper Trinity GCD, which includes Parker and Wise Counties, as well as Montague County in
Region B and Hood County in Region G,

e Prairielands GCD, which includes Ellis County,
e North Texas GCD, which is comprised of Collin, Cooke, and Denton Counties, and

e Red River GCD, which is comprised of Grayson and Fannin Counties.

A portion of Region C is located within the North-Central Texas Trinity and Woodbine Aquifers Priority
Groundwater Management Area (PGMA). Figure 1.3 is a map of this and other PGMAs in Texas. The above
mentioned GCDs cover all counties in North-Central Texas Trinity and Woodbine Aquifers PGMA except
Dallas County. Section 35.019 of the Texas Water Code allows the commissioners court of a county in a
PGMA not covered by a GDC to adopt water availability requirements. As of this time, to the best
knowledge of Region C, Dallas County commissioner’s court has not promulgated any groundwater

regulations or availability values.
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Table 1.8

Comparison of Year 2011 Estimated Groundwater Pumping to
Modeled Available Groundwater by Aquifer (Acre-Feet)

Trinity Trinity Modeled | Trinity | Woodbine Woodbine Woodbine
County 2011 Available Over- 2011 Modeled Available Over-
Pumping | Groundwater” | Pumping | Pumping Groundwater” Pumping

Collin 3,171 2,104 1,067 4,091 2,509 1,582
Cooke 4,375 6,850 338 154 184
Dallas 3,356 5,458 5,273 2,313 2,960
Denton 9,404 19,333 5,588 4,126 1,462
Ellis 4,720 3,959 761 2,807 5,441
Fannin 215 700 4,156 3,297 859
Freestone 0 0 0 0
Grayson 6,635 9,400 6,796 12,087
Henderson 0 0 0 0
Jack 60 0 60 0 0
Kaufman 0 1,181 0 200
Navarro 0 1,873 0 300
Parker 7,715 15,248 0 0
Rockwall 0 958 0 144
Tarrant 18,441 18,747 3,114 632 2,482
Wise 5,602 9,282 0 0
Total 63,694 95,093 1,888 32,163 31,203 9,529
Notes: a. Pumping data and estimates are from Texas Water Development Board. ®

1.4.3

Water Reclamation

About half of the water used for municipal supply in Region C is discharged as treated effluent from

wastewater treatment plants after use, making wastewater reclamation and reuse a potentially significant

source of additional water supply. There are currently a number of water reclamation direct reuse

projects in Region C that reuse highly treated wastewater for non-potable uses such as the irrigation of

golf courses, or industrial or mining uses. There are also a number of large scale indirect reuse projects,

notably TRWD and NTWMD wetlands reuse projects. In fact, currently authorized reuse makes up over

10 percent of the overall available supply in Region C
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Figure 1.2
Groundwater Conservation Districts in Region C
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In addition to direct and indirect reuse projects, there are sizable return flows of treated wastewater
upstream from many Region C reservoirs. If a reservoir’s water rights exceed its firm yield without return
flows, as is the case for many Region C reservoirs, return flows will increase the reliable supply from the
reservoir. If the reservoir’s water rights do not exceed its firm yield, a water right must be obtained to
allow indirect reuse of return flows. Many Region C suppliers have obtained or plan to obtain water right

permits for these return flows.
1.4.4 Springs in Region C

There are no springs in Region C that are currently used as a significant source of water supply. Springs

are further discussed in Section 1.10 of this report (Agricultural and Natural Resources in Region C).
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Figure 1.3

Priority Groundwater Management Areas (PGMAs) in Texas
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1.5 Water Providers in Region C

Water providers in Region C include regional wholesale water providers such as river authorities, larger
water districts, and cities with large wholesale customer bases; local wholesale water providers such as
smaller water districts and some cities, and retail suppliers (cities and towns, water supply corporations,
special utility districts, and private water companies). Cities and towns provide most of the retail water
service in Region C, with significant contributions from water districts, water supply corporations, and

special utility districts.
1.5.1 Wholesale Water Providers (WWPs)

The Texas Water Development Board defines the term wholesale water provider (WWP) as follows: “[A
WWP is] any person or entity, including river authorities and irrigation districts, that has contracts to sell
more than 1,000 acre-feet of water wholesale in any one year during the five years immediately preceding
the adoption of the last Regional Water Plan. The Planning Groups shall [also] include as wholesale water
providers other persons and entities that enter or that the Planning Group expects to enter contracts to

sell more than 1,000 acre-feet of water wholesale during the period covered by the plan.”

Table 1.9 lists the 41 entities that qualify as Region C wholesale water providers (21 cities, 3 river
authorities, and 17 water districts). Thirteen of the wholesale water providers provide a large amount of
wholesale supplies to several customers and are discussed below as regional wholesale water providers.
The remaining 28 have fewer customers and are discussed as local wholesale water providers. Appendix

H includes a list of each WWP’s customers.
1.5.2 Regional Wholesale Water Providers

There are thirteen wholesale water providers that serve a large number of customers and/or provide large
wholesale supplies in Region C and are called regional wholesale water providers: the City of Dallas (Dallas
Water Utilities), Tarrant Regional Water District, North Texas Municipal Water District, the City of Fort
Worth, Sabine River Authority, Trinity River Authority, Upper Neches River Municipal Water Authority,
Upper Trinity Regional Water District, Sulphur River Water District, Dallas County Park Cities Municipal
Utility District, Greater Texoma Utility Authority, the City of Corsicana, and the Sulphur River Basin

Authority (future provider).
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City of Dallas (Dallas Water Utilities, or DWU). Year 2011 water sales by Dallas Water Utilities totaled
392,915 acre-feet and include retail and wholesale sales. Dallas Water Utilities currently obtains its water

supplies from Lake Ray Hubbard, Lake Tawakoni, Grapevine Lake, the Lake Ray Roberts/Lewisville/Elm

Table 1.9
Region C Wholesale Water Providers
Year 2011
Wholesale Water Provider Total Sales ®
(Acre-Feet)

Argyle WSC 1,203
Arlington 72,466
Athens Municipal Water Authority 2,603
Corsicana 10,337¢
Cross Timbers WSC (formerly Bartonville WSC) 1,133
Dallas (Dallas Water Utilities) 392,915
Dallas County Park Cities MUD 14,152
Denison 8,785
Denton 32,155
East Cedar Creek FWSD 1,357
Ennis 4,673
Forney 5,056
Fort Worth 231,796
Gainesville 2,619
Garland 41,080
Grand Prairie 28,752
Greater Texoma Utility Authority 4,643¢
Lake Cities MUA 1,933
Mansfield 15,381
Midlothian 9,080
Mustang SUD 1,172
North Richland Hills 15,406
North Texas Municipal Water District 320,482°¢
Princeton 1,442
Rockett SUD 4,226
Rockwall 12,321
Sabine River Authority unavailable
Seagoville 2,157
Sherman 11,459
Sulphur River Basin Authority 0
Sulphur River Municipal Water District (located in 16,6947
Region D) ¢

Tarrant Regional Water District 399,587°¢
Terrell 4,321
Trinity River Authority 73,204°¢
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Table 1.9, continued

Year 2011
Wholesale Water Provider Wholesale Sales ®
(Acre-Feet)
Upper Neches River Municipal Water Authority
. . 21,328°¢
(located in Region 1)
Upper Trinity Regional Water District 27,604
Walnut Creek SUD 2,211
Waxahachie 7,197
Weatherford 6,819
West Cedar Creek MUD 1,404
Wise County WSD 1,739

a. Value provided by Region D consultant

b. Includes wholesale and retail sales

c. Value provided by WWP
Fork system, and Lake Fork. Dallas Water Utilities has contracted with the Upper Neches River Municipal
Water Authority to secure water from Lake Palestine, but Lake Palestine is not currently connected to
DWU'’s system. Currently, DWU has the capacity to treat up to 900 million gallons of water per day (mgd)
with another 100 mgd of treatment capacity under construction. DWU supplies treated and raw water to

wholesale customers in Dallas, Collin, Denton, Ellis, and Kaufman Counties.

Tarrant Regional Water District (TRWD). Year 2011 sales by the Tarrant Regional Water District totaled
399,587 acre-feet. TRWD supplies raw water to customers in Tarrant County, eight other counties in
Region C, and Johnson County in the Brazos G Region. TRWD owns and operates Lake Bridgeport, Eagle
Mountain Lake, Cedar Creek Reservoir, and Richland-Chambers Reservoir. The district’s water supply
system also includes Lake Arlington (owned by Arlington), Lake Worth (owned by Fort Worth), and
Benbrook Lake (owned by the Corps of Engineers, with TRWD holding water rights), a major reuse project,
and a substantial water transmission system. The district also has commitments to supply water through

the Trinity River Authority to users in Ellis County.

North Texas Municipal Water District (NTMWD). Year 2011 sales by the North Texas Municipal Water
District totaled 320,482 acre-feet. NTMWD supplies treated water to customers in suburban
communities north and east of Dallas. The district obtains raw water from water rights in Lake Lavon,
Lake Texoma, and Chapman Lake, all of which are owned and operated by the Corps of Engineers.
NTMWD also obtains water from Lake Tawakoni and Lake Fork through the Sabine River Authority (SRA).
NTMWD also has a permit to reuse treated wastewater effluent from its Wilson Creek Wastewater

Treatment Plant and diversions from its East Fork Water Supply Project. This supply is blended with other
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freshwater supplies in Lake Lavon. In addition to providing treated water, the NTMWD also owns and/or

operates a number of wastewater treatment plants in Region C.

City of Fort Worth. Wholesale and retail water sales by the City of Fort Worth totaled 231,796 acre-feet
in 2011. The City of Fort Worth purchases all of its water from Tarrant Regional Water District and has
water treatment plants with combined current capacity to treat 497 million gallons of water per day. The
City of Fort Worth sells wholesale treated water to other water suppliers, mostly located in Tarrant

County.

Sabine River Authority (SRA). The Sabine River Authority is primarily located in Region D (the North East
Texas Region) and Region | (the East Texas Region). However, SRA has contracts to supply water to several
entities in Region C, the largest contracts being with Dallas Water Utilities. SRA has water supplies in Lake
Fork Reservoir, Lake Tawakoni, Toledo Bend Reservoir, and the Sabine River Basin canal system. SRA has

contracts with Region C entities for up to 341,584 acre-feet per year.

Trinity River Authority (TRA). The Trinity River Authority serves as a regional wholesale water supplier
through a number of projects in Region C:
e TRA holds water rights in Joe Pool Lake, Navarro Mills Lake, and Bardwell Lake, all owned and
operated by the Corps of Engineers. TRA sells raw water from these lakes for use in Region C.
(TRA has contracts to sell Joe Pool Lake water to Midlothian, Duncanville, Cedar Hill, and Grand

Prairie. TRA sells water from Navarro Mills Lake to the City of Corsicana and from Bardwell Lake
to Ennis and Waxahachie.)

e TRA sells raw water to Luminant for use in the Big Brown Steam Electric Station on Lake
Fairfield. This water is diverted from the Trinity River under water rights held by TRA in Lake
Livingston, which is downstream, in Region H.

o TRA has aregional treated water system in northeast Tarrant County, which treats raw water
delivered by the Tarrant Regional Water District system through Lake Arlington and sells treated
water to cities. This system is known as the Tarrant County Water Supply Project.

e TRA has a commitment to sell raw water provided by the Tarrant Regional Water District to
water suppliers in Ellis County in the future and is now selling water to some Ellis County
entities. This system is known as the Ellis County Water Supply Project.

The 2011 sales by Trinity River Authority in Region C totaled 73,204 acre-feet. In addition to its raw and

treated water sales, TRA operates a number of regional wastewater treatment projects in Region C.

Upper Neches River Municipal Water Authority (UNRMWA). The Upper Neches River Municipal Water

Authority is located in Region | (the East Texas Region), where it owns and operates Lake Palestine.
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UNRMWA has contracted to supply up to 114,937 acre-feet per year to Dallas Water Utilities in Region C,

but the facilities to connect the supplies have not yet been constructed.

Upper Trinity Regional Water District (UTRWD). The 2011 water sales by the Upper Trinity Regional Water
District totaled 27,604 acre-feet. UTRWD operates a regional treated water supply system in Denton
County, which is a rapidly growing area. The UTRWD currently has a peak water treatment capacity of

90 million gallons per day.

UTRWD has a contract with the City of Commerce to divert up to 16,106 acre-feet per year of raw water
from Chapman Lake in the Sulphur River Basin. UTRWD cooperates with the City of Irving to bring that
water to Lewisville Lake. UTRWD also has contracts to buy raw water from Dallas and Denton and has an
indirect reuse permit. UTRWD also has a Texas water right for Ralph Hall Lake, a proposed lake in Fannin
County. In addition to its water supply activities, UTRWD provides regional wastewater treatment services

in Denton County.

Sulphur River Municipal Water District (SRWD). The Sulphur River Municipal Water District is located in
Region D (the North East Texas Region) and has water rights in Chapman Lake on the South Fork of the

Sulphur River. The SRWD sells raw water to the Upper Trinity Regional Water District in Region C.

Dallas County Park Cities Municipal Utility District (PCMUD). The Dallas County Park Cities Municipal
Utility District has a water right to divert 50,000 acre-feet per year from Grapevine Lake, but its share of
the firm yield from the lake is considerably less than the water right. According to TWDB use records, the
PCMUD diverted 14,152 acre-feet in 2010. The district operates its own water treatment plant and
provides treated water to Highland Park and University Park. The district also sells raw water to the City
of Grapevine. The raw water sold to Grapevine originates from the City of Grapevine’s wastewater

treatment plant discharges into Lake Grapevine.

Greater Texoma Utility Authority (GTUA). The Greater Texoma Utility Authority has water rights for
83,200 acre-feet per year from Lake Texoma and has contracts to provide raw water to water suppliers in
Grayson and Cooke Counties. GTUA currently provides raw water to Sherman, which operates a
desalination and treatment plant. In 2011, the GTUA diverted 4,643 acre-feet of raw water from Lake
Texoma. The authority also operates wastewater treatment plants for several communities in the Red

River Basin.
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City of Corsicana. The year 2011 wholesale and retail water sales by the City of Corsicana totaled 10,337
acre-feet. The City of Corsicana supplies treated surface water to a significant portion of Navarro County.
Corsicana has water rights in Lake Halbert and Richland-Chambers Reservoir and has a contract to
purchase water from Navarro Mills Lake from the Trinity River Authority. Corsicana currently uses water
from Lake Halbert, Navarro Mills Lake, and Richland-Chambers Reservoir. Corsicana has the capacity to
treat up to 4 million gallons per day at their Lake Halbert water treatment plant and up to 20 million

gallons per day at their Navarro Mills treatment plant.

Sulphur River Basin Authority (SRBA). SRBA does not currently provide water supply to entities in Region
C, but itis anticipated that SRBA will provide water from the Sulphur Basin (Sulphur Basin Supplies Strategy
outlined in Section 5B.3) to North Texas Municipal Water District, Tarrant Regional Water District, and
Upper Trinity Regional Water District and potentially supply water to Dallas and Irving. At the request of
SRBA, the Region C Water Planning Group voted to designate SRBA as a WWP on September 28, 2015.

1.5.3 Local Wholesale Water Providers

Twenty-eight other entities qualify as local wholesale water providers in Region C. These entities provide
or are expected to provide over 1,000 acre-feet of wholesale water per year. These entities have been
noted as “local” because they supply only a few customers in their immediate area. Table 1.9 includes

the local wholesale water providers and their total year 2011 water sales.

1.5.4 Retail Water Suppliers

Cities, towns, water supply corporations, and special utility districts provide most of the retail water
service in Region C. The Texas Water Development Board developed the term “water user group” (WUG)
to identify entities that regional water planning groups must include in their plans. The TWDB definition

for a water user group states that a WUG is defined as one of the following:

e (Cities and towns with a population of 500 or more

e Non-city utilities providing more than 280 acre-feet per year of water for municipal use

e Collective reporting units (CRUs) consisting of grouped utilities having a common association
e County-Wide WUGs:

e County-Other (Rural/unincorporated areas of municipal water use)

e Manufacturing

e Steam electric power generation
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e Mining
e |rrigation

e Livestock.

Table 1.10 shows the number of WUGs for each county in Region C.

Table 1.10
Region C Number of Water User Groups by County
County Municipal | Non- Municipal Total

Collin 41 4 45
Cooke 10 4 14
Dallas 34 5 39
Denton 48 5 53
Ellis 28 5 33
Fannin 12 5 17
Freestone 6 5 11
Grayson 21 5 26
Henderson 15 4 19
Jack 3 5 8
Kaufman 24 5 29
Navarro 13 5 18
Parker 16 5 21
Rockwall 17 3 20
Tarrant 44 5 49
Wise 13 5 18
Adjustment for Multi- 60 60
County WUGs

TOTAL 285 75 360

1.6  Pre-Existing Plans for Water Supply Development

1.6.1 Previous Water Supply Planning in Region C

Appendix A is a list of water-related plans and reports for Region C. The region has a long history of
successful local water supply planning and development. Significant plans for developing additional water
supplies in Region C in the near future include the following:
e Dallas Water Utilities plans to connect its currently unused supplies in Lake Palestine to its
system by participating with Tarrant Regional Water District in the Integrated Pipeline Project.

e Tarrant Regional Water District plans to expand the facilities that divert return flows of treated
wastewater from the Trinity River into Cedar Creek and Richland-Chambers Reservoirs. TRWD
also plans to complete the Integrated Pipeline Project in cooperation with Dallas Water Utilities
to deliver additional water from East Texas.

o North Texas Municipal Water District plans to construct the Main Stem Pump Station and the
Lower Bois d’Arc Creek Reservoir.
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e Several Region C water suppliers have received permits to reuse return flows of treated
wastewater in Region C and are developing projects to use those supplies.

e The Upper Trinity Regional Water District has received a water right permit for the proposed
Lake Ralph Hall on the North Sulphur River in Fannin County.

e Region C water suppliers are considering the development of water supplies in the Sulphur Basin
to the east. Alternatives include Lake Wright Patman, the proposed George Parkhouse
Reservoirs (North and South), the proposed Marvin Nichols Reservoir, and the proposed Marvin
Nichols Reservoir (South). The U.S. Army Corps of Engineers has ongoing studies to determine
the optimal options for water supply in the Sulphur River Basin.

e Region C water suppliers are exploring obtaining water from existing sources in Oklahoma and
from Toledo Bend Reservoir in East Texas.

e Other Region C suppliers are planning and developing smaller water supply projects to meet
local needs.

As discussed in Section 1.4.3, there has been increasing reuse of treated wastewater in Region Cin recent
years. There are several permits for significant indirect reuse projects in the region. In addition to these
permitted indirect reuse projects, many of the reservoirs in Region C make indirect reuse of treated
wastewater return flows in their watersheds, which increase reservoir yields. Direct reuse, often for
irrigation of golf courses, is also increasing in the region. It is clear that reuse of treated wastewater will

remain a significant part of future water planning for Region C.
1.6.2 Recommendations in the 2011 Region C Water Plan and the 2012 State Water Plan

The most significant recommendations for Region C in the 2011 Region C Water Plan ® and the 2012 State
Water Plan ® are summarized below. (A more detailed discussion of the recommendations is available in

the original documents.)

A large part of the water supplied in Region C is provided by five major water providers: Dallas Water
Utilities, Tarrant Regional Water District, North Texas Municipal Water District, Fort Worth, and the Trinity
River Authority. In the 2011 Region C Water Plan and the 2012 State Water Plan, these five entities are
expected to provide the majority of the water supply for Region C through 2060. Recommended water
management strategies in the 2011 Region C Water Plan and the 2012 State Water Plan to meet the needs

of these major water providers include the following:

Dallas Water Utilities
e Conservation

e Main Stem Trinity River Pump Station (Lake Ray Hubbard Reuse)
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Additional pipeline from Lake Tawakoni

Connect Lake Palestine to its system

Develop supplies from Lake Wright Patman

Develop Lake Fastrill replacement

Develop direct and indirect reuse projects

Develop additional water treatment capacity as needed

Other alternatives for Dallas Water Utilities include obtaining supplies from Lake Texoma,
Toledo Bend Reservoir, Lake O’ the Pines, Lake Livingston, the development of Lake Columbia,
Marvin Nichols Reservoir, the George Parkhouse Reservoirs, Oklahoma water, or groundwater.

Tarrant Regional Water District

Conservation

Develop the proposed reuse project to pump water from the Trinity River into Cedar Creek
Reservoir and Richland-Chambers Reservoir to supplement yields (Phase | complete)

Develop a water supply from existing water sources in Oklahoma

Develop a third pipeline (Integrated Pipeline Project) from Cedar Creek Reservoir and Richland-
Chambers Reservoir to Tarrant County

Participate in the Marvin Nichols Reservoir project
Participate in the Toledo Bend Reservoir Phase | project

Other alternatives for Tarrant Regional Water District include the development of Lake
Tehuacana, obtaining water from Lake Texoma, obtaining water from Wright Patman and
obtaining water from Lake Livingston.

North Texas Municipal Water District

Conservation
Develop Main Stem pump station
Develop additional water supplies from Lake Texoma (done)

Develop a water supply from existing water sources in Oklahoma and Toledo Bend Reservoir in
Texas

Develop Lower Bois d’Arc Creek Reservoir on Bois d’Arc Creek in Fannin Co.
Participate in the Marvin Nichols Reservoir project

Develop additional water treatment capacity and treated water transmission system
improvements as needed

Other alternatives for North Texas Municipal Water District include obtaining water from Dallas,
Wright Patman, or Lake O’ the Pines.

City of Fort Worth

Conservation
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e Continue to obtain raw water from Tarrant Regional Water District

e Develop direct reuse projects (Village Creek reuse completed)

e Renew contracts with its existing customers as they expire

e Develop additional water treatment and transmission capacity as needed

Trinity River Authority

e Conservation

e Expand Tarrant County Water Supply Project facilities as needed

e Further develop the Ellis County water supply project

e Develop reuse projects:
o Additional golf course and landscape irrigation in the Las Colinas area
o Golf course and landscape irrigation in Denton and Tarrant Counties
o Steam electric power supply in Dallas, Ellis, Freestone, and Kaufman Counties
o Reuse for municipal supply through Joe Pool Lake and Grapevine Lake

o Reuse forirrigation in Denton and Tarrant Counties and municipal use in Tarrant County.

In addition to the strategies recommended for the five major water providers above, the 2011 Region C

plan included strategies for individual water user groups. Major types of strategies included the following:

e Conservation for all Water User Groups

e Continued development and expansion of existing regional water supply systems
e Connection of water user groups to larger regional systems

e Construction of additional water treatment capacity as needed

e Development of reuse projects to meet growing steam electric and other demands

The estimated capital costs for all recommended water management strategies in the 2011 Region C

Water Plan total $21.5 billion in 2008 dollars.
1.6.3 Conservation Planning in Region C

Significant new information regarding water conservation in Region C has been developed since
completion of the previous Region C Water Plans. Sources of new information include individual water
conservation plans, the Water Conservation Advisory Council, and conservation implementation by
Region C entities. Below is a summary of this information. A more detailed discussion is presented in

Section 5E of this report.

2016 Region C Water Plan 1.28



Water Conservation Plans. The TCEQ requires water conservation plans for all municipal, industrial, and
mining water users with surface water rights of 1,000 acre-feet per year or more, all irrigation water users
with surface water rights of 10,000 acre-feet per year or more, and all retail public utilities with 3,300
connections or more. Water conservation plans are also required for all water users applying for a state
water right and may also be required for entities seeking state funding for water supply projects. Primarily
as a result of these requirements, many entities in Region C and around the state have developed water
conservation and drought contingency plans. These plans have significantly improved the awareness of
water conservation in Region C and stimulated additional conservation efforts. Beginning May 1, 2009,

these plans are to be updated and resubmitted to TCEQ every five years.

Information has been collected from the various water conservation plans of Region C entities and used
to help determine future savings from water conservation. A detailed discussion of this is presented in

Section 5E of this report.

Water Conservation Task Force and Water Conservation Advisory Council. The 80th Regular Session of the
Texas Legislature (2007), via the passage of Senate Bill 3 and House Bill 4, directed the TWDB to appoint
members to the Water Conservation Advisory Council. The Water Conservation Advisory Council replaced
the Water Conservation Implementation Task Force, which was created in 2003 and abolished on January

1, 2005.

In 2004, the Task Force published the Water Conservation Best Management Practices Guide ). An
update to this report, Understanding Best Management Practices, was published in February 2013 %),
Also published in 2004 was the Report to the 79" Legislature *?, which included a number of
recommendations regarding water conservation and regional water planning. These recommendations
include the following:

e The Best Management Practices (BMPs) should be voluntary and state policies should recognize

the fundamental decision-making primacy and prerogative of planning groups, municipalities,
industrial and agricultural water users, and water providers.

e Municipal water user groups that are developing water conservation plans should consider a
target that implements a minimum one percent per year reduction in total per capita water use,
based on a rolling five-year average, until the total per capita water use is 140 gallons per capita
per day (gpcd) or less. [Note that the Task Force also recommended that water supplied by
indirect reuse should not be included when computing per capita use.]

e The TWDB should work with manufacturers of water-using equipment, water utilities, water
users, and others to reduce overall statewide indoor water use to 50 gpcd through education,
research, and funding programs.
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e Municipal water user groups with projected water needs should first meet or reduce the need
using advanced water conservation strategies (beyond implementation of state plumbing fixture
requirements and adoption and implementation of water conservation education programs).

In December 2012, the Advisory Council published a Report on Progress of Water Conservation in Texas
(13 The report included a number of recommendations regarding water conservation and regional water
planning. These recommendations include the following:

e Water providers and users should implement the conservation strategies in the state and
regional water plans and in their water conservation plans.

e Monitor the implementation of water conservation strategies as recommended in the regional
water plans.

o Improve and streamline the reporting methods for collection and analysis of water use and
water conservation savings.

e Develop guidance for utilities and water user groups in collection of these data.
e Retail water providers would benefit from conducting annual water loss audits.

e The capabilities of a statewide water conservation public awareness campaign, Water 1Q: Know
your water, should be expanded.

e Use economic incentives to encourage the early adoption of voluntary agricultural water
conservation best management practices to secure adequate water supplies for future
generations of Texans.

e The Board and the Commission should improve efforts and guidance to actively promote the
Water Conservation Best Management Practices Guide as a fundamental resource for the
development of water conservation plans.

e Increase efforts to integrate energy and water supply planning as well as improve incentives for
less water intensive systems.

e Higher education institutions of Texas should encourage research and academic growth in the
areas of water conservation.

e Additional emphasis is needed on industrial, commercial, and institutional water conservation
programs.

e |Improvements should be made to provide more technical assistance to water providers and
water user groups for water management activities during times of drought.

Conservation Implementation by Region C Entities. In addition to the water conservation plans discussed
above, Region C entities have implemented water conservation strategies since the completion of the

2011 Region C Water Plan ®,
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In particular, Dallas Water Utilities, North Texas Municipal Water District, and Tarrant Regional Water
District have continued the implementation of large scale conservation programs. More detail on these

programs is presented in Section 5E of this report.

Finally, as mentioned in previous sections, several Region C entities have continued to develop and

implement direct and indirect reuse projects.

1.7  Preliminary Assessment of Current Preparations for Drought in Region C

The drought of record for most water supplies used in Region C occurred from 1950 through 1957. The
drought of 2011 through early 2015 caused low inflows and low water levels for many Region C lakes. The
recent dry summers in 1996, 1998, 1999, 2000, 2006, and 2011 placed considerable stress on water
suppliers throughout Texas, including Region C. Many Region C water suppliers have already made or are
currently making improvements to increase delivery of raw and treated water under drought conditions.
Some smaller suppliers in Region C faced a shortage of supplies in the recent droughts. Most of those
entities have moved to address this problem by connecting to a larger supplier or by developing additional

supplies on their own.

Most of the water conservation plans developed in response to TCEQ and TWDB requirements include a
drought contingency plan. In addition to its regional planning provisions, Senate Bill One included a
requirement that all public water suppliers and irrigation districts develop and implement a drought
contingency plan. Refer to Chapter 7 for additional information on current preparations for drought in

Region C.

1.8 Other Water-Related Programs

In addition to the Senate Bill One regional planning efforts, there are a number of other significant water-
related programs that will affect water supply efforts in Region C. Perhaps the most important are Texas
Commission on Environmental Quality water rights permitting, the Clean Rivers Program, the Clean Water

Act, and the Safe Drinking Water Act.

Texas Commission on Environmental Quality (TCEQ) Water Rights Permitting. Surface water in Texas is a
public resource, and the TCEQ is empowered to grant water rights that allow beneficial use of that
resource. The development of any new surface water supply requires a water right permit. In recent

years, TCEQ has increased its scrutiny of the environmental impacts of water supply projects, and
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permitting has become more difficult and complex. Among its many other provisions, Senate Bill One set
out formal criteria for the permitting of interbasin transfers for water supply. Since many of the major
sources of supply that have been considered for Region C involve interbasin transfers, these criteria will

be important in Region C planning.

Clean Rivers Program. The Clean Rivers Program is a Texas program overseen by TCEQ and funded by fees
assessed on water use and wastewater discharge permit holders. The program is designed to provide
information on water quality issues and to develop plans to resolve water quality problems. The Clean
Rivers Program is carried out by local entities. In Region C, the program is carried out by river authorities:
the Trinity River Authority in the Trinity Basin, the Red River Authority in the Red Basin, the Brazos River
Authority in the Brazos Basin, the Sulphur River Basin Authority in the Sulphur Basin, and the Sabine River

Authority in the Sabine Basin.

Clean Water Act. The Clean Water Act is a federal law designed to protect water quality. The parts of the
act which have the greatest impact on water supplies are the National Pollutant Discharge Elimination
System (NPDES) permitting process, which covers wastewater treatment plant and storm water
discharges, and the Section 404 permitting program for the discharge of dredged and fill material into the
waters of the United States, which affects construction for development of water resources. In Texas, the
state has recently taken over the NPDES permitting system, renaming it the Texas Pollutant Discharge
Elimination System (TPDES). The TPDES Program sets the discharge requirements for wastewater
treatment plants and for storm water discharges associated with construction and industrial activities.
The Section 404 permit program is handled by the U.S. Army Corps of Engineers. Section 404 permitting
is a required step in the development of a new reservoir and is also required for pipelines, pump stations,

and other facilities constructed in or through waters of the United States.

Safe Drinking Water Act (SDWA). The Safe Drinking Water Act is a federal program that regulates drinking
water supplies. In recent years, new requirements introduced under the SDWA have required significant
changes to water treatment. On-going SDWA initiatives will continue to impact water treatment
requirements. Some of the initiatives that may have significant impacts in Region C are the reduction in
allowable levels of trihalomethanes in treated water, the requirement for reduction of total organic

carbon levels in raw water, and the reduction of the allowable level of arsenic in drinking water.

SDWA Groundwater Rules. The EPA has developed groundwater monitoring regulations as part of the

SWDA. TCEQ s the agency responsible for implementing these rules in Texas and has developed a source
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sampling compliance program for groundwater systems which took effect on December 1, 2009.
Requirements of this rule are meant to ensure that 1) groundwater systems conduct source water
monitoring, 2) address significant deficiencies, 3) address source water fecal contamination, and 4)
implement corrective actions. The Groundwater Rule has the potential to encourage entities on
groundwater to consider alternative sources. Systems that utilize groundwater as a supplemental supply
may find that the additional regulatory monitoring and reporting are more trouble than the supplemental

supply is worth.

1.9 Water Loss Audits

Texas Water Development Board water loss audit information for entities in Region C was compiled for
2010 through 2013 and is included in Appendix B. The primary purposes of a water loss audit are to
account for all of the water being used and to identify potential areas where water can be saved. Water
audits track multiple sources of water loss that are commonly described as apparent loss and real loss.
Apparent loss is water that was used but for which the utility did not receive compensation. Apparent
losses are associated with customer meters under-registering, billing adjustment and waivers, and
unauthorized consumption. Real loss is water that was physically lost from the system before it could be
used, including main breaks and leaks, customer service line breaks and leaks, and storage overflows. The
sum of the apparent loss and the real loss make up the total water loss for a utility 4. The water loss

audits were considered in the development of water conservation recommendations.

1.10 Agricultural and Natural Resources in Region C

1.10.1 Springs in Region C

No springs in Region C are currently used as a significant source of water supply. Springs were important
sources of water supply to Native Americans and in the initial settlement of the area and had great
influence on the initial patterns of settlement. Groundwater development and the resulting water level

declines have caused many springs to disappear and greatly diminished the flow from those that remain

(15)

The TPWD has identified a number of small to medium-sized springs in Region C*®. Table 1.11 shows the
distribution and number of these springs as of 1980. Former springs are springs that have run dry due to

groundwater pumping, sedimentation caused by surface erosion, or other causes (7).
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Table 1.11
Distribution and Estimated Size of Springs and Seeps

County ZI\éledzi:mf 0 zssm;l f 0 :;;y zn;asll f (Lessii;:an Former
(2.8 — 28 cfs) (0.28 — 2.8 cfs) (0. —0.28 cfs) 0.028 cfs)
Collin 0 3 10 1 4
Cooke 0 3 9 3 1
Dallas 2 6 2 0 4
Denton 0 3 8 1 1
Ellis 0 0 0 0 1
Fannin 0 3 6 3 1
Grayson 0 2 12 1 1
Parker 0 8 3 2 6
Rockwall 0 0 1 0 2
Tarrant 3 6 1 3 5
Wise 0 7 4 3 2

Note: Data are from Texas Parks and Wildlife Department (1),

1.10.2 Wetlands

According to the regulatory definition of the U.S. Army Corps of Engineers &, wetlands are “areas that
are inundated or saturated by surface or groundwater at a frequency and duration sufficient to support,
and that under normal circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions.” Areas classified as wetlands are often dependent on water from streams and
reservoirs. Some of the important functions of wetlands include providing food and habitat for fish and
wildlife, water quality improvement, flood protection, shoreline erosion control, and groundwater

exchange, in addition to opportunities for human recreation, education, and research.

The Natural Resources Conservation Service (NRCS) has mapped and quantified areas of hydric soils for
all but five of the counties in Region C. The agency makes these data available through its local county
offices and, in some cases, publishes the acreages of soil series in the soil survey report for the county.
Hydric soil is defined as “soil that in its undrained condition is saturated, flooded, or ponded long enough
during the growing season to develop anaerobic conditions that favor the growth and regeneration of
hydrophytic vegetation” ). Thus, the area of hydric soils mapped in a county provides an indication of
the potential extent of wetlands in that county. However, as implied in the definition, some areas mapped
as hydric soils may not occur as wetlands because the hydrology has been changed to preclude saturation

or inundation.
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Table 1.12 is a list of acreages of hydric soils for the counties in Region C for which the data are available.
The hydric soil areas range from just over one percent of the county area in Collin, Cooke, and Tarrant
counties to approximately 24 percent in Henderson County. The acreages of hydric soils listed in Table
1.12 should be considered as an indicator of the relative abundance of wetlands in the counties and not
as an absolute quantity.

Table 1.12

Hydric Soils Mapped by the Natural Resources Conservation
Service for the Counties in Region C

Total County Hydric Soil Acreage Percent of
County Acreage within County County

(Acres) (Acres) (%)
Collin 565,760 8,620 1.52
Cooke 568,320 7,100 1.25
Dallas 577,920 53,570 9.27
Denton 611,200 10,460 1.71
Ellis 608,000 Not Available
Fannin 574,080 Not Available
Freestone 574,720 85,855 14.94
Grayson 627,840 29,240 4.66
Henderson 2 604,800 142,540 23.57
Jack 588,800 Not Available
Kaufman 517,760 Not Available
Navarro 695,680 86,100 12.38
Parker 581,760 35,350 6.08
Rockwall 94,080 Not Available
Tarrant 574,080 9,410 1.64
Wise 592,000 13,100 2.21

Note: a.The values for Henderson County include all of Henderson County, not just the Region C portion.

1.10.3 Endangered or Threatened Species

The Endangered Species Act (ESA) provides for the conservation of endangered or threatened species and
their critical habitats. Recovery plans are created for each species to provide protocols, timelines, and
costs for recovering endangered species. Federal agencies are required to ensure that their activities do
not jeopardize listed species or their critical habitats. In addition, many federal agencies incorporate

conservation of listed species into their existing authorities.

The U.S. Fish and Wildlife Service (USFWS) @9 is the authority responsible for the federal listing of
endangered and threatened species. The Texas Parks and Wildlife Department (TPWD) maintains a

separate listing of species of special concern in the Texas Biological and Conservation Data System Y.
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Table 1.13 lists federal endangered or threatened species identified by USFWS in Region C counties. Table
1.14 lists species of special concern as identified at the state level and species that have limited range

within the state. County designations indicate that a species is either known to occur or existing habitat

is suitable to support a species in the particular county.

Table 1.13
Federal Endangered or Threatened Species in Region C ?
County
Federal c g < S Sl o o B =
Species b | S £ 8 8 e z 8 g £ x g £ g S 5 g
Status 3 8 g c:.) = g @ E .g s 5 2 = X E §
O a w d_‘j IG] % g = & g -
Bald Eagle DM XXX | X[ X[ X[ X[ X | X|X|X[|X[|X|X]|X|X
Louisiana Black Bear T X
Black Capped Vireo E X | X X X X
Golden Cheeked Warbler E X X
Least Tern E X1 X | X X[ X | X X X
Large Fruited Sand Verbena E X
Navasota Ladies’ Tresses E X
Piping Plover T X[ X | X | X| X | X X | X | X[ X | X | X | X]|X|X
Smalleye Shiner® E X
Sharpnose Shiner¢ E X
Whooping Crane E X X | X | X | X X | X | X[ X | X | X ]| X[ X|X|X

Notes: a. Information obtained from U.S. Fish and Wildlife Service (29,
b. DM is a federally delisted taxon, recovered, being monitored first five years; E is federally listed as

endangered; T is federally listed as threatened.
c. Two species were added in response to Texas Parks and Wildlife comment on 2016 Initially Prepared

Plan.

1.10.4 Stream Segments with Significant Natural Resources

In Region C, the TPWD has identified river and stream segments classified as having significant natural
resources in their report Ecologically Significant River and Stream Segments of Region C, Regional Water
Planning Area ??. Stream segments have been placed on this list because they have been identified by
TPWD as having one or more of the following: biological function, hydrologic function, riparian
conservation area, high water quality/aesthetic value, or endangered species/unique communities. Out

of 324 total streams identified within Region C, TPWD chose the ten as ecologically significant.
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Table 1.14

State Species of Special Concern in Region C?

Species

State
Status ?

Collin ©

Cooke ©

Dallas ¢©

Denton ¢

Ellis ©

Fannin¢

Freestone ¢

Grayson ¢

Henderson ¢

Jack d

Kaufman ©

Navarro ¢
Parker ©
Rockwall ¢

Tarrant ¢

Wise ©

A Crayfish

>

Alligator Snapping Turtle

>

>

>

>

>

>

>

>
>

American Burying Beetle

American Peregrine
Falcon

Arctic Peregrine Falcon

> > x| X

Bachman's Sparrow

Baird's Sparrow

Bald Eagle

Black Bear

Black Lordithon Rove
Beetle

o |H| (= |A[A| 4 |=|H|=

Black Capped Vireo

Blackside Darter

Bleached Skimmer

Blue Sucker

Brazos Water Snake

—A|H4 /™ 4 m

Carrizon Leather Flower

Cave Myotis Bat

Cerulean Warbler

Chapman’s Yellow-Eyed
Grass

X

Comanche Peak Prairie-
Clover

Creek Chubsucker

Creeper (squawfoot)

Eskimo Curlew

m|>o| || =

Glen Rose Yucca

Golden-Cheeked Warbler

Goldeye

Gray Wolf

Hall’s Baby Bulrush

Henslow’s Sparrow

Houston toad

Interior Least Tern

m m|20 | X0 m|X0 m|X

Large-fruited sand-
verbena

Louisiana Pigtoe®

X| X | X|X|X
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o | e e | <l el e §l. el = wl.
Species State £ % éw" é Ué’ g *§ § 5 % E 5 £ E s | 2
Status * S| 3| & g = 5|8 B 28 3 &8 & ¥l &|3
= (G} 2 N 2 o [
Mountain Plover R X X X
Navasota Ladies Tresses E X
Northern Scarlet Snake T X
Orangebelly Darter R X X
Paddlefish T X X
Panicled Indigobush X
Peregrine Falcon T X X X X X X X X X X X X X X X X
Piping Plover T X X X X X X X X X
Plains Spotted Skunk R X X X X X X X X X X X X X X X X
Red Wolf E X X X X X X X X X X X X X X X
Rough Stem Aster R X X
Sabine Map Turtle R X
Sandbank Pocketbook® T X X X | X X
Sharpnose Shiner R X
Shovelnose Sturgeon T X X X X
Smalleye Shiner R X
Smallheaded Pipewort R X
Southeastern Myotis Bat R X X
Southern Hickorynut® T X
Sprague’s Pipit X X X X X X X X X X X X X X X X
Taillight Shiner R X
Texas Fawnsfoot® T X
Texas Garter Snake R X X X X X X X X X X X
Texas Heelsplitter? T X X X X X X X X X X X X X X
Texas Horned Lizard T X X X X X X X X X X X X X X X X
Texas Kangaroo Rat T X
Texas Pigtoe® T X X X X X | X
Timber/Canebrake T X X X X X X X X X X X X X X
Rattlesnake
Warnock’s Coral-Root R X
Western Burrowing Owl RX X X X X X X X X X X X X X
Western Sand Darter R X
White Faced lbis T X X X X X X X
Whooping Crane E X X X X X X X X X X X X X X X
Wood Stork T X X X X X X X X X X X X
Notes: a. Information is obtained from TPWD 29,
b. E is endangered, T is threatened, R is rare.
c. Last updated 4/28/2014.
d. In response to Texas Parks and Wildlife Department comment on 2016 Initially Prepared Plan, these species were changed from Rare to
Threatened.
e. In response to Texas Parks and Wildlife Department comment on 2016 Initially Prepared Plan, the following species were removed from this
table: Fawnsfoot, Wabash Pigtoe, Common Pimpleback, Little Spectaclecase, Wartyback, and White Heelsplitter.
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More information on streams and the consideration of Unique Stream Segments is presented in Chapter
8. The ten stream segments identified by TPWD as ecologically significant are:
e Bois d’Arc Creek (from the confluence with the Red River in Fannin County upstream to its
headwaters in Eastern Grayson County)

e Brazos River (from a point 330 feet upstream of FM 2580 in Parker County upstream to the
Parker/Palo Pinto County line)

e Buffalo/Linn Creek (from the confluence with Alligator Creek upstream to State Route 164
(Buffalo Creek) and from the confluence with Buffalo Creek upstream to County Road 691 (Linn
Creek))

e C(Clear Creek (from the confluence with the EIm Fork of the Trinity River northeast of Denton in
Denton County upstream to the Denton/Cooke County line)

e Coffee Mill Creek (from the confluence with Bois d’Arc Creek in Fannin County upstream to its
headwaters)

e Elm Fork (from a point 110 yards upstream of U.S. 380 in Denton County upstream to Ray
Roberts Dam in Denton County)

e  Elm Fork (from the confluence with the West Fork of the Trinity River in Dallas County upstream
to California Crossing Road in Dallas County)

e Lost Creek (from the confluence with the West Fork of the Trinity River upstream to its
headwaters in Jack County)

e Purtis Creek (from the Henderson County line upstream to its headwaters)
e Trinity River (from Interstate Highway 45 in Dallas County upstream to MacArthur Boulevard in

Dallas County)

1.10.5 Navigation

There is very little commercial navigation in Region C. However, the Corps of Engineers has defined two
stretches of river in Region C that qualify as “navigable”. In the Red River Basin, the segment of the Red
River from Denison Dam forming Lake Texoma upstream to Warrens Bend in Cooke County is defined as
navigable. In the Trinity River Basin, the Trinity River has a reach that is considered to be “navigable” from
the southeastern border of Freestone County up to Riverside Drive in Fort Worth. While these rivers meet

the legal definition of navigable waters, they are not currently used for this purpose.
1.10.6 Agriculture and Prime Farmland

Table 1.15 gives some basic data on agricultural production in Region C, based on the 2012 Agricultural
Census from the U.S. Department of Agriculture (USDA) 23, Region C includes over 6,177,000 acres in

farms and over 1,739,000 acres of cropland. Irrigated agriculture does not play a significant role in
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Region C, with less than 2 percent of the harvested cropland being irrigated. The market value of
agricultural products is significant in all Region C counties, with a total value for 2012 of over
$981,430,000. (Separate data are not available for the portion of Henderson County in Region C, so the

USDA data include the entire county.)

The Natural Resources Conservation Service (NRCS) defines prime farmland as “land that has the best
combination of physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed

s 2 As part of the National Resources Inventory, the NRCS has

crops and is also available for these use
identified prime farmland throughout the country. Figure 1.4 shows the distribution of prime farmland in
Region C. Each color in Figure 1.4 represents the percentage of the total acreage that is prime farmland
of any kind. (There are four categories of prime farmland in the NRCS STATSGO database for Texas: prime
farmland, prime farmland if drained, prime farmland if protected from flooding or not frequently flooded
during the growing season, and prime farmland if irrigated.) There are large areas of prime farmland in
Cooke, Denton, Collin, Tarrant, Dallas, and Ellis Counties. There are localized areas of irrigated agriculture
in Region C. Table 1.4 shows that 46 percent of the year 2011 water use for irrigation in Region C came
from groundwater (compared to only 10 percent of total water use from groundwater.) Texas Water
Development Board Report 269 ?° studied groundwater in most of Region C (except for Jack and
Henderson Counties and part of Navarro County). Most irrigation wells in the study area were scattered
over the outcrop areas of the Trinity and the Woodbine aquifers with only a few areas of concentrated
activity. The largest concentration of irrigation wells is located on the Woodbine outcrop in an area
bounded by western Grayson County, the eastern edge of Cooke County, and the northeastern corner of
Denton County. Approximately 80 irrigation wells operated in this region (as of 1982), and several
produced as much as 900 gpm. Several smaller irrigation well developments were located in Parker
County and Wise County in the Trinity aquifer. There were also irrigation wells in Fannin County producing

from the alluvium along the Red River (%),
1.10.7 State and Federal Natural Resource Holdings

The TPWD operates several state parks in Region C: Bonham State Park in Fannin County, Cedar Hill State
Park in Dallas County, Eisenhower State Park in Grayson County, Fairfield Lake State Park in Freestone
County, Fort Richardson State Park & Historic Site in Jack County, Lake Mineral Wells State Park in Parker
County, Lake Ray Roberts State Park in Denton and Cooke Counties, and Purtis Creek State Park partially

located in Henderson County. TPWD also operates Caddo Wildlife Management Area in Fannin County,
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Cedar Creek Islands Wildlife Management Area in Henderson County, Ray Roberts Wildlife Management
Area in Cooke, Denton, and Grayson Counties, and Richland Creek Wildlife Management Area in Freestone

and Navarro Counties.

Federal government natural resource holdings in Region C include the following:
e Parks and other land around all of the Corps of Engineers lakes in the region (Texoma, Ray
Roberts, Lewisville, Lavon, Grapevine, Benbrook, Joe Pool, Bardwell, and Navarro Mills)
e Hagerman National Wildlife Refuge on the shore of Lake Texoma in Grayson County
e (Caddo National Grasslands in Fannin County

e Lyndon B. Johnson National Grasslands in Wise County.

Area reservoirs provide a variety of recreational benefits, as well as water supply. Table 1.16 lists the
reservoirs located in Region C that have national or state lands associated with them and the recreational
opportunities available at these sites (29 -128) Recreational activities typically found at these sites include

camping, fishing, boating, hiking, swimming, and picnicking.

1.10.8 Oil and Gas Resources

Oil and natural gas fields are significant natural resources in portions of Region C. Gas production in the
Barnett Shale has rapidly increased in the past decade due in large part to improvements in hydraulic
fracture stimulation technologies ®®.. This process uses water at high pressure to fracture the shale
formation and greatly improves the gas production from a well. This additional use of water in gas

production has significantly increased the mining use in Region C.

As of September 2011, five counties within Region C had 1,300 or more regular producing gas wells
(Denton, Freestone, Parker, Tarrant and Wise), with Wise County having the most at 4,275 9. As of
September 2011, two counties within Region C had 1,500 or more regular producing oil wells (Cooke and
Jack) and three Counties had between 500 and 1,000 regular producing oil wells (Grayson, Navarro, and

Wise) (9,
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Table 1.16
Recreational Activities at Region C Reservoirs

)
2 g 2 2,
» =
52 e 2y 228
Reservoir T o 8 £ % E|E E < g e Bo'o

S 5 8§ = & % £ 5 8§ ¢ % 2

c | » g “w la | 9 S | o

2 = @ | 8

I

Lavon X X X X X X X X X X
Texoma X X X X X X X X X X X X
Bonham X X X X X X X X X
Ray Roberts X X X X X X X X X X X X
Lewisville X X X X X X X X X X
Benbrook X X X X X X X X X X
Grapevine X X X X X X X X X X
Joe Pool X X X X X X X X X X X
Bardwell X X X X X X X X X X
Navarro Mills X X X X X X X X
Fairfield X X X X X X X X X X
Mineral Wells X X X X X X X X X X
Lost Creek Reservoir X X X X X X X X X
Cedar Ck. Reservoir X X X X X X X X

1.10.9 Lignite Coal Fields

There are some lignite coal resources in Region C ®Y). Paleozoic rocks with bituminous coal deposits
underlie most of Jack County and small portions of Wise and Parker Counties. Near surface (to 200 feet
in depth) lignite deposits in the Wilcox Group underlie significant portions of Freestone, Navarro, and
Henderson Counties. Deposits of deep basin lignite (200 - 2,000 feet in depth) in rocks of the Wilcox
Group underlie a significant portion of Freestone County. The most significant current lignite production
in Region C is from the near surface Wilcox Group deposits in Freestone County to supply Luminant’s Big

Brown Steam Electric Station on Lake Fairfield 2.
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1.11 Summary of Threats and Constraints to Water Supply in Region C

The most significant potential threats to existing water supplies in Region C are surface water quality
concerns, groundwater drawdown, groundwater quality, and invasive species. Constraints on the
development of new supplies include the availability of sites and unappropriated water for new water

supply reservoirs and the challenges imposed by environmental concerns and permitting.
1.11.1 Need to Develop Additional Supplies

Most of the water suppliers in Region C will have to develop additional supplies before 2070. The major
water suppliers have supplies in excess of current needs, but they will require additional supplies to meet
projected growth. Some smaller water suppliers face a more urgent need for water. Their needs can be

addressed by local water supply projects or by purchasing water from a major water supplier.
1.11.2 Surface Water Quality Concerns

The Texas Commission on Environmental Quality (TCEQ) publishes the Texas Integrated Report of Surface
Water Quality every two years in accordance with the schedule mandated under section 303(d) and
305(b) of the Clean Water Act. The latest EPA-approved edition of the Water Quality Inventory was
approved by the EPA in May 2013 3, The TCEQ has also established a list of stream segments for which
it intends to develop total maximum daily load (TMDL) evaluations to address water quality concerns.
None of the proposed TMDL studies in Region C are due to concerns related to public water supply. Most

are due to general use, aquatic life, contact recreation, and fish consumption.

Many of the water supply reservoirs in Region C are experiencing increasing discharges of treated
wastewater in their watersheds. To date, this has not presented a problem for public water supplies, but
increased amounts of wastewater and greater nutrient loads may lead to concerns about eutrophication
in some lakes. The largest wastewater treatment plants are on the Trinity River in the Dallas-Fort Worth
Metroplex and do not discharge into the watershed of any Region Creservoir. However, there are existing
and proposed projects to withdraw water from rivers downstream of municipal wastewater treatment
plants, polish the water with wetlands treatment, and convey the water to Region C water supply
reservoirs. Additionally, there are significant permitted discharges upstream from many reservoirs in the

region, and return flows are tending to increase with time.
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In December 1998, the U.S. EPA published the Stage 1 Disinfectants and Disinfection Byproducts (D/DBP)
Rule ¥, which applies to water systems that treat surface water with a chemical disinfectant. This rule
sets forth Maximum Contaminant Levels (MCLs) for a number of different contaminants including: total
organic carbon, trihalomethane, haloacetic acid, and dissolved solids. Under certain circumstances, the
rule mandates the use of enhanced coagulation to remove total organic carbon (TOC), an indicator of
potential disinfection byproduct formation. Effective January 1, 2004, all community and nontransient,
noncommunity systems were required to comply with the MCLs for TTHM (0.080 milligrams per liter, or

mg/l) and HAA5 (0.060 mg/I) based on the running annual average for the entire distribution system.

In January 2006, the U.S. EPA published the Stage 2 Disinfectants and Disinfection Byproducts (D/DBP)
Rule, which requires utilities to evaluate their distribution systems to identify locations with high DBP
concentrations. The utilities will then use these locations as sampling sites for DBP compliance monitoring
(33 This rule requires compliance with the MCLs for TTHM and HAAS at each monitoring location as soon

as six years after promulgation.

The Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) ©®® is a companion rule to Stage 2
DBPR. This rule requires additional Cryptosporidium treatment techniques for higher-risk systems as well
as provisions to reduce risks from uncovered finished water reservoirs and provisions to ensure that

microbial protection is maintained when DBP concentrations are decreased.

Dissolved solids in the Red River and Lake Texoma along the northern boundary of Region C are generally
high in comparison to other current Region C supplies. The use of Lake Texoma water for public supply
requires desalination (Sherman, Red River Authority Preston Shores) or blending with higher quality water
(North Texas MWD, Denison). This requirement has limited the use of water from the Red River and Lake
Texoma for public water supply. The Red River Authority is serving as a local sponsor for the Red River
Chloride Control Project, which may serve to improve the quality of Lake Texoma water for public water
supply by diverting saline water before it reaches the lake. Before any of the chloride control efforts were
initiated, about 3,450 tons per day of chlorides entered the Red River. Although portions of the project
have been online since 1987, construction efforts were temporarily placed on hold while a cost-sharing
partner for the operation and maintenance responsibilities was identified. The Water Resources
Development Act of 2007 reaffirmed that operation and maintenance responsibilities would be federally
funded. In 2008, funding for efforts in Texas was used to complete contract plans and specifications and

continue environmental monitoring activities.
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The Texas Commission on Environmental Quality (TCEQ) has the primary responsibility for enforcing state
laws regarding water pollution. Chapter 7 of the Texas Water Code also establishes laws to allow local
governments to combat environmental crime, including water pollution. Local enforcement of these laws

can supplement the enforcement activities of TCEQ and help protect Texas’ water resources.

1.11.3 Invasive Species

The appearance of several invasive and/or harmful species (including zebra mussels, giant salvinia, and
golden algae) poses a potential threat to water supplies throughout the state of Texas. Continued
monitoring and management by water suppliers in Region C will be necessary in the coming decades.
Invasive species will likely be an ongoing area of interest to Region C, as the appearance of additional

invasive species in the future remains a possibility.

Zebra mussel (Dreissena polymorpha) is an invasive species that is native to Eurasia and is believed to
have first entered the United States in 1988 through the ballast water in ships entering the Great Lakes.
Zebra mussels multiply rapidly, can be easily transported on boats, and can clog intakes, pumps, pipes and
other water supply infrastructure. Additionally, zebra mussels can impact fish populations, native

mussels, and birds.

As of July 27, 2015 TPWD has confirmed the existence of zebra mussels in Lake Texoma, Lake Ray Roberts,
Lewisville Lake, Lake Bridgeport, Lake Lavon, Lake Waco, and Lake Belton. These reservoirs, with the
exception of Lake Waco and Lake Belton, are all used as water supply sources in Region C. In addition,
the mussels have been found on isolated occasions in Lake Ray Hubbard, Lake Grapevine, Lake Fork
Reservoir, Lake Tawakoni, the Red River below Lake Texoma, the EIm Fork of the Trinity River below Lake
Ray Roberts, and Sister Grove Creek, a tributary to Lake Lavon. Due to the number of water transfers in
Region C and other potential pathways of transferring zebra mussels into a reservoir (boats, birds),
reservoirs should continue to be monitored for the appearance of zebra mussels. As zebra mussels spread
into Region C water supply reservoirs, the operation and maintenance cost of control and removal from
water supply infrastructure could be significant. To avoid further spread of this invasive species, strategies
in this plan that involve transfer of water from basins or reservoirs with known presence of zebra mussels

have been modified to transfer water directly to water treatment plants.

Giant salvinia (salvinia molesta) is a floating plant that is native to South America. Colonies of giant salvinia

can develop, covering the water surface. Under certain environmental conditions (light, temperature, and
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available nutrients), oxygen depletion and fish kills can occur. In addition, colonies of giant salvinia can
block sunlight penetration to submerged plants. Lower water levels typically experienced during the

summer months, help prevent the spread of giant salvinia.

Giant salvinia was first discovered in Texas in the Houston area in 1998, and has spread to over a dozen
Texas lakes, including Toledo Bend and Sam Rayburn. Due to the number of water transfers in Region C
and other potential pathways of transferring, reservoirs should continue to be monitored for the
appearance of giant salvinia. If giant salvinia appears in Region C water supply reservoirs, mechanical

techniques and herbicide can be applied during the summer months to control the population.

Golden alga (prymnesium parvum) is a type of aquatic plant that produces toxins that can be lethal to fish,
mussels, clams, and certain amphibians. Under certain environmental conditions, an explosive increase
in the algal population can occur, which can result in fish kills. Golden alga typically occurs in waters with
a high TDS concentration, and appears to have a competitive advantage over beneficial algae during the
winter and spring months. Golden alga blooms have occurred in the Rio Grande, Brazos, Canadian,
Colorado, and Red River basins. Golden alga was first identified in Texas in the 1980s; it remains unclear
whether the species is native or invasive. Research is ongoing to better understand, detect, and manage

golden alga blooms.
1.11.4 Groundwater Drawdown

Overdevelopment of aquifers and the resulting decline in water levels poses a threat to small water
suppliers and to household water use in rural areas. As water levels decline, the cost of pumping water
grows and water quality generally suffers. Wells that go dry must be redrilled to reach deeper portions
of the aquifer. Water level declines have been reported in localized areas in each of the major and minor
aquifers in Region C. In particular, the annual pumpage from the Trinity aquifer in some counties is
estimated to be greater than the annual recharge ?®. Concern about groundwater drawdown is likely to
prevent any substantial increase in groundwater use in Region C and may require conversion to surface

water in some areas.

1.115 Groundwater Quality

Figure 1.1 shows the major and minor aquifers in Region C. Major aquifers are the Trinity aquifer and the

Carrizo-Wilcox aquifer. Minor aquifers are the Woodbine aquifer, the Nacatoch aquifer, and the Queen
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City aquifer. Water quality in the Trinity aquifer is acceptable for most municipal and industrial purposes
(25 37) " However, in some areas, natural concentrations of arsenic, fluoride, nitrate, chloride, iron,
manganese, sulfate, and total dissolved solids in excess of either primary or secondary drinking water
standards can be found. Water on the outcrop tends to be harder with relatively high iron concentration.
Downdip, water tends to be softer, with concentrations of TDS, chlorides, and sulfates higher than on the
outcrop. Groundwater contamination from man-made sources is found in localized areas. Texas Water
Development Board Report 269 reported contaminated water in wells located between Springtown in
Parker County and Decatur in Wise County ?°). The apparent source of the contamination was improperly
completed oil and gas wells. Other potential contaminant sources (agricultural practices, abandoned
wells, septic systems, etc.) are known to exist on the Trinity outcrop, but existing data are insufficient to

quantify their impact on the aquifer ¢7).

Water from the Carrizo-Wilcox aquifer is fresh to slightly saline. In the outcrop, the water is hard and low
in TDS 8. In the downdip, the water is softer, with a higher temperature and higher TDS concentrations
(38 Hydrogen sulfide and methane may be found in localized areas ®*®). In much of the northeastern part
of the aquifer, water is excessively corrosive and has high iron content 8. In this area, the groundwater
may also have high concentrations of TDS, sulfate, and chloride. Some of these sites may be mineralized
due to waters passing through lignite deposits, especially in the case of high sulfate *®. Another cause
may be the historic practice of storing oil field brines in unlined surface storage pits ©®. In Freestone
County, excessive iron concentration may be a problem; a well completed in recent years by the City of
Fairfield contained water with a high iron concentration 3. Excessive iron concentrations can be removed

by treatment.

Water quality in the layers of the Woodbine aquifer used for public water supply is good along the
outcrop. Water quality decreases downdip (southeast), with increasing concentrations of sodium,
chloride, TDS, and bicarbonate. High sulfate and boron concentrations may be found in Tarrant, Dallas,

Ellis, and Navarro Counties. Excessive iron concentrations also occur in parts of the Woodbine formation.

The Nacatoch and Queen City aquifers provide very little water in Region C. Available data indicate that
the quality of the Nacatoch in this area is acceptable for most uses. Water quality data on the Queen City

aquifer in Region C are very limited.

As stated at the end of Section 1.8, the new SDWA Groundwater Rule will affect water user groups

currently on groundwater. This rule has the potential to encourage entities on groundwater to consider

2016 Region C Water Plan 1.49



alternative sources. Systems that utilize groundwater as a supplemental supply may find that the

additional regulatory monitoring and reporting does not warrant the supplemental coverage.

1.12 Water-Related Threats to Agricultural and Natural Resources in Region C

Water-related threats to agricultural and natural resources in Region C include changes to natural flow
conditions, water quality concerns, and inundation of land due to reservoir development. In general,
there are few significant water-related threats to agricultural resources in Region C due to the limited use
of water for agricultural purposes. Water-related threats to natural resources are more significant.
Further information on how this plan is consistent with the long-term protection of the State’s agricultural

and natural resources is presented in Section 6.4 of this report.
1.12.1 Changes to Natural Flow Conditions

Reservoir development, groundwater drawdown, and return flows of treated wastewater have greatly
altered natural flow patterns in Region C. Spring flows in Region C have diminished, and many springs
have dried up because of groundwater development and the resulting drawdown. This has reduced
reliable flows for many tributary streams. Reservoir development also changes natural hydrology,
diminishing flood flows and capturing low flows. (Some reservoirs provide steady flows in downstream
reaches due to releases to empty flood control storage or meet permit requirements.) Downstream from
the Dallas-Fort Worth Metroplex, base flows on the Trinity River have been greatly increased due to return
flows of treated wastewater. It is unlikely that future changes to flow conditions in Region C will be as
dramatic as those that have already occurred. If additional reservoirs are developed, they will likely be
required to release some inflow to maintain downstream stream conditions, which was often not required
in the past. Itis likely that return flows from the Dallas-Fort Worth area will continue to increase over the
long term, thus increasing flows in the Trinity River. On balance, this will probably enhance habitat in this

reach.
1.12.2 Water Quality Concerns

There are a number of reaches in which the TCEQ has documented concerns over water quality impacts
to aquatic life or fish consumption. In general, these concerns are due to low dissolved oxygen levels or
to levels of lead, pesticides, or other pollutants that can harm aquatic life or present a threat to humans
eating fish in which these compounds tend to accumulate. Baseline water quality conditions used to

evaluate water management strategies are included in Appendix M.
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1.12.3 Inundation Due to Reservoir Development

At various times, a number of new reservoirs have been considered for development in Region C,

including:

e Tehuacana Reservoir on Tehuacana Creek in Freestone County.

e Tennessee Colony Reservoir on the main stem of the Trinity River in Freestone, Navarro,
Henderson, and Anderson Counties.

e Roanoke Reservoir on Denton Creek in Denton County.
e Italy Reservoir on Chambers Creek in Ellis and Navarro Counties.

e Emhouse Reservoir at the confluence of Chambers and Waxahachie Creeks in Ellis and Navarro
Counties.

e Upper Red Oak Reservoir and Lower Red Oak Reservoir on Red Oak Creek in Ellis County.
e Bear Creek Reservoir on Bear Creek in Ellis County.
e Lower Bois d’Arc Reservoir on Bois d’Arc Creek in Fannin County.

e Ralph Hall Reservoir on North Fork Sulphur River in Fannin County.

At this time, Lower Bois d’Arc Reservoir, Lake Ralph Hall, and Tehuacana Reservoir seem to be the most
likely to be developed of these projects. The impacts of a new reservoir on natural resources include the
inundation of habitat, often including wetlands and bottomland hardwoods, and changes to downstream
flow patterns. Depending on the location, a reservoir may also inundate prime farmland. The impacts of

specific projects depend on the location, the mitigation required, and the operation of the projects.
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2 Population and Water Demand Projections

2.1  Historical Perspective

This section presents the population and water demand projections for Region C as approved by the Texas
Water Development Board (TWDB). The section includes a discussion on historical growth trends in Region

C, the basis of projections, and the final population and water demand projections for Region C.

The sixteen counties that comprise Region C have been among the fastest growing areas in Texas and the
nation since the 1950s. The region’s highest population density is centered in and near Dallas and Tarrant
Counties. For many years, the population growth in the region was concentrated in the cities of Dallas
and Fort Worth. In the 1960s and 1970s, growth spilled over into near suburbs in Dallas and Tarrant
Counties. Then in the 1980s and more so in the 1990s and 2000s, the growth spilled into Collin, Denton,

Rockwall and Ellis Counties.

According to the U.S. Census Bureau, the year 2010 population of Region C was 6,477,835 (Y. The State
Demographer estimated that the July 1, 2012 population of Region C was 6,716,014 ?. The total Region
C water demand was 1,359,917 acre-feet in the year 2010 ). Figure 2.1 shows the historical water use for

Region C from 1980 to 2010.

2.2  Population Projections

Population and water demand projections have been developed for all cities with population over 500
and for any retail water supplier (such as a water supply corporation or a utility district) which provides
an annual average of over 0.25 million gallons per day of water supply. This group of entities is collectively
referred to as water user groups (WUGs). Any rural population not included in a specific water user group
has been included in the “County Other” water user group for each county. Nineteen new water user
groups have been added for this update of the Region C Plan because their populations have recently
reached at least 500 or because they have reached the 0.25 MGD supply threshold. Ten water user groups
have been removed because they no longer meet the population or water supply threshold. There are

over 280 municipal water user groups in Region C.
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Figure 2.1
Historical Water Use in Region C
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2.2.1 Basis for Population Projections

Population projections presented in this section are based on draft the population projections provided
by the Texas Water Development Board on March 5, 2013. Those draft projections were based on
population projections developed by the Texas State Demographer using 2010 Census data. Region C
analyzed the draft projections and made changes based on input from water user groups, wholesale water
providers (WWPs) in Region C, the North Central Texas Council of Governments, and other sources. TWDB
allowed population adjustments to be made between WUGs and Counties, but required that the total

regional population remain the same as the total of their draft projections.

As stated above, revisions to the projections were made based on input from water user groups and
wholesale water providers in Region C. Each WUG in Region C was surveyed regarding their population
projections. (A copy of this survey is included in Appendix D.) In the survey, each WUG was provided a
copy of their population projections from the 2011 Region C Water Plan ' and TWDB's draft population
projections for the 2016 Region C Water Plan. Each WUG was asked if they were in agreement with the
projections. If the WUG was not in agreement with the projections they were asked to provide alternative
projections. Many WUGs responded with suggestions for revisions to the population projections. A
summary of these survey responses is included in Appendix E. Additionally, interviews were set up with

certain WUGs and WWPs to gather more detailed information. Phone and email correspondence was
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also used to gather additional information. The data obtained from all the surveys, interviews, and
correspondence was compiled and used to develop a final set of recommended population projections.
Email notification was sent to all WUGs for which revisions were proposed. A summary of the justification

for all changes made to population projections is included in Appendix E.

Asrequired by TWDB regulations, these projections were posted for public review on the Region C website
in advance of the Region C Planning Group meeting at which they were considered for approval. The
population projections were approved by the Region C Water Planning Group at the August 5, 2013 Public
Meeting, and were subsequently adopted by TWDB.

It should be noted the population and demand projections for this plan were approved in August 2013.
The Collin County population projections were developed using the most current information available at
the time, and for Collin County the 2013 Collin County Mobility Plan study was used. In October 2015,
Collin County updated the population projections for their Mobility Plan using significantly different
development assumptions. This resulted in a much higher total buildout population for the county,
increasing by over 50 percent. As a result, the population and municipal demand projections used in this
2016 Region C Water Plan for Collin County may be increased significantly in future regional plans. This
updated information will be included in future Region C plans with appropriate strategies to meet these

higher demands.

2.2.2 Water User Group Projections

Table 2.1 presents the projected population for the Region C counties, as adopted by TWDB. The projected
2020 population for Region Cis 7,504,200. The 2020 projection is about 6 percent less than the projected
2020 population projection from the 2011 Region C Water Plan of 7,971,728. The projected 2060
population for Region Cis 12,742,283. The 2060 projection compares very closely to the projected 2060
population projection from the 2011 Region C Water Plan of 13,045,592 (being about 2% less). Generally,
the overall long-term population projections are consistent with previous plan. In addition, the projections
presented in this plan reflect lower population growth in Dallas, Tarrant, and Collin Counties than in the

2011 Region C Water Plan with more growth occurring in the surrounding counties.

Figure 2.2 shows the historical and projected rate of growth for Region C. This figure shows that the
population projections for Region C represent a substantial slowing in the historical rate of growth.

Appendix F includes the projected populations for Region C, by water user group, by county, and by basin
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as approved by the RCWPG and TWDB. The tables in Appendix F are generated directly from TWDB’s
Regional Water Planning Database (DB17). Many of the water user groups have population that is split
among multiple basin, counties, and regions. For convenience, Appendix F also includes the total

projected populations for those water user groups in multiple basins, counties, and regions.

Water Demand Projections

2.2.3 Basis for Municipal Water Demand Projections

The municipal water demand projections presented in this section are based on per capita dry-year water
use and the adopted population projections from the previous section. On March 5,2013 TWDB provided
draft per-capita projections for each WUG based on each WUG’s 2011 actual per capita use as calculated
by TWDB. These 2020 through 2070 projections included estimated water reductions due to savings from
plumbing code requirements for low-flow fixtures. TWDB chose the year 2011 as the base year because
it represented the most severe drought year in recent history for the majority of the state of Texas,

although 2011 was not the most severe recent drought year for much of Region C.

The consultants for Region C met with TWDB staff and pointed out that for many Region C water user
groups, 2006 and 2008 were more representative of dry-year, high-demand conditions than 2011. (In
parts of Region C, unlike most of Texas, there were periodic light rains in the summer of 2011 that
suppressed the demand for water.) The Region C consultants suggested that the dry-year per capita
demands should be based on the highest per capita use in recent years and then reduced over time to
reflect savings from low flow water fixtures. TWDB staff did not agree. As a result, the projected dry-year
demands for some Water User Groups in Region C underestimate true dry-year needs. It is hoped that

this will be corrected in future rounds of planning.

TWDB did allow Region C to make changes to this 2011 base-year per capita water use in very limited
instances and required substantial justification and documentations in order to allow these changes.
Overall, 73% of TWDB’s recommended base-year per capita values were retained. For the remaining
WUGs, adjustments and corrections were made based on specific information obtained by Region C. A
detailed memorandum was developed to outline the changes in select gpcd’s and to document the
justification to those changes. This memorandum is included in Appendix E. Even with the limited variance
from the 2011 per capita water use, consultants for Region C still feel the demands for some Water User

Groups adopted for this plan underestimate true dry-year needs.

2016 Region C Water Plan 2.6



Using the final base-year per capita values for each WUG, the TWDB calculated the 2020 through 2070
per capita values incorporating the reduction in per capita values each decade that are attributed to water
savings associated with state and federally regulated plumbing codes (low flow plumbing fixtures, efficient
residential clothes washer standards, and efficient residential dishwasher standards). TWDB then
calculated the volume of water savings (rounded to the hundredth acre-foot) for each WUG that can be
attributed to these plumbing codes. This information (split by county and WUG) is included at the end of
Appendix E. In total, Region C's water savings due to plumbing codes are 73,851 acre-feet in 2020,

increasing to 246,869 acre-feet in 2070.

As with the population projections, a survey was sent to each WUG containing their demand projections
from the 2011 Region C Water Plan ¥ and TWDB's draft demand projections for the 2016 Region C Plan.
Each WUG was asked if they were in agreement with the projections. If the WUG was not in agreement
with the projections they were asked to provide alternative projections. A summary of these survey
responses is included in Appendix E. The survey responses were used to identify instances where TWDB
base-year 2011 per capita data may have contained an error. (TWDB data is based on self-reported data
submitted by the WUGs each year.) If a potential problem was identified, additional data was gathered
and if necessary submitted to TWDB as justification for base per capita adjustment. Email notification

was sent to all WUGSs for which revisions were made.

Asrequired by TWDB regulations, these projections were posted for public review on the Region C website
in advance of the Region C Planning Group meeting at which they were considered for approval. The
municipal demand projections were approved by the Region C Water Planning Group at the August 5,

2013 Public Meeting.

After the adoption of the municipal demand projections, it was discovered that the demand for DFW
International Airport has been inadvertently left out of the original municipal demand projections. Even
though DFWIA is generally considered a non-municipal demand, for the purposes of regional planning it
is included in the County Other municipal category. Adjustments were made to the Tarrant County Other
and Dallas County Other municipal demands to include the demand of DFWIA. These adjustments were
approved by the RCWPG at the March 31, 2014 Public Meeting. A summary of the revisions to this
demand is included in Appendix E. All Region C recommended municipal demand projections were

subsequently approved by TWDB.

2016 Region C Water Plan 2.7



2.2.4 Basis for Non-Municipal Water Demand Projections

Non-municipal water demand projections are reported on a county-wide basis and include
manufacturing, steam electric power, irrigation, mining, and livestock use. Projections of the non-
municipal water demands were based on the draft projections provided by TWDB on October 12, 2011.
TWDB draft irrigation and livestock demands were based on an average of TWDB’s 2005-2009 irrigation
and livestock water use estimates, respectively. TWDB draft manufacturing demands were based on year
2004-2008 data from TWDB’s Water Use Survey (WUS). TWDB draft mining demands were based on a
study by the University of Texas’ Bureau of Economic Geology ®. TWDB draft steam electric power
generation demands were based on projections from the 2011 Region C Water Plan and the 2008 TWDB

report Water Demand Projections for Power Generation in Texas .

Region C was given the opportunity to request adjustments to the non-municipal projections if needed.
Region C did request a number of revisions, and those revisions are detailed in separate memoranda for
each use category. Appendix E contains the memoranda detailing the revisions to non-municipal demands
for Region C. As required by TWDB regulations, the proposed projections were posted for public review
on the Region C website in advance of the Region C Planning Group meeting at which they were
considered for approval. The projections were approved by the Region C Water Planning Group at the

April 30, 2012 Public Meeting.

TWDB subsequently adopted most of the revisions proposed by the RCWPG with the exception of the
mining demands in Collin, Grayson and Rockwall Counties. The Region C Water Planning Group then
adopted the original TWDB draft mining projections for those three counties at the August 25, 2013 Public

Meeting.

2.2.5 Water User Group Projections

Table 2.2 presents the projected total dry-year water demand for the Region C counties, as adopted by
TWDB. Table 2.3 and Figure 2.33 show the projected dry-year water demand for the region by type of
use. Table 2.4 through Table 2.19 show the projected dry-year water demand for each Region C County
by type of use. The water demand projections are listed by water user group, by county, and by basin in
Appendix G. The tables in Appendix G are generated directly from TWDB’s Regional Water Planning
Database (DB17). Again, for convenience, Appendix G also lists the total projected municipal water

demand for those water user groups that are split among multiple basins, counties, and regions.

2016 Region C Water Plan 2.8



6C unjd 4330p0 ) uoibay 9107

0L0¢ 090¢ 0S0¢ (004 0€0c¢ 0coc

0
000°00S
000°000°T
[edpuniA m
Suuniejnuen
JAMOd 2141037 Weals m
uonesul| m 000°00S‘T
3001S9AIT W .
. 000°000°C

(1edA 42d 1994-240Y) 9SN 491N

000005‘C

000°000°€

D uoi3ay ui A1o8a3e) Aq asn 191e /N J1BdA-AIQ 404 suollddfoid pardopy
€'z ain3ly4



0T¢C ubjd 4910\ J uo1bay 910

0886€6°C 9€8'9£9°C LEY'STYT 8v6781'C 166'vv6'T STE'EUT lero] D uoisay
90679 vLT'YS 616'SY €90°8€ €LTEE 99'6¢ 3SIM
66€'659 760°029 0L1°08S ¥6G°9€S LSY'TI8Y 8T6'TEY juesse]
vL0'€S 009'vv 996'9€ €8Y'TE S6S°LT 6110 llemxd0y
157’86 898°LL 9/¥'?9 88L'TS 08S‘9Y G8.L'9¢ Jaxed
vIT'GE 0TT'CE 9tL'6C ST0'8T Sz0LT €89°0C olJeneN
966'8L 01629 TOE6Y LEL'OV LLE'VE 07’61 uewyney
6L6°L 8v9°L 78¢€'L LTT'L 6’9 8679 X3¢
ov'ze S0L'ST ot 61S'8T 87691 Ov'ET UOoSJapuaH
LTT'G8 £0T'89 €689 919°CS L6Y'6Y €79°0v uosAeso
096°SS GE99Y 8176'6€ TTI'SE 968'vE €L0'GE 9U01s93.4
€TI0V 901'9¢ L69°1€ £96'8C 10T°LT LIS'TC uluue4
€LTLTT €976 959°€L 97985 965'LY SSZ'ov siI3
TeT6E TLO'ESE ¥82°90¢ 078'99¢ 90L'92¢ 0T.S8T uojuaQ
€50°78L v€8LSL L68°0TL TL9'vL9 L08'819 G8L°LLS sejled
99€'ST LET'TT €89'6 S00°6 9/T'6 STL'6 400D
GEL'CTY SOT‘V8€ LEV'VSE G6.'S0E GLE°9ST Teo'vee uijod
0£02 0902 0S0¢ (1] 114 0€0¢ 0202
Auno)
(1e0A J9d 1994-240y) puewaq Jea) Aiq 1918\ pardafoad

Auno) Aq ) uoi8ay 10} suonjdafoid puewaq Ja1epn JedA-Aiqg |ero) pardopy
(A4



11°¢ ubjd 4910\ J uo1bay 910

SEL'TTY SOT‘v8E LEV'VSE S6L'S0E SLE9ST zeo'vee jelol

098 098 098 098 098 098 3201S9AI7

0 0 0 0 0 0 SuluIn

G66°C G66°C G66°C G66°C G66°C G66°C uonesiu|

1444 8L ¥6S ovL 09 STL J9MOd J14139|3 weals

LYS'S 60T°S 90L'Y 6TIEY 888'€E 9st'e 3urnyejnuelp

609°Cov 6SEVLE 78T'sve 188°96C 0€08¥7C 966'STC [edpiUNA

0402 090¢ 0S0¢ (1] {114 0€0¢ (174114
(4294 49d 1994-210y) puewaq JedA-Aiq 19180 paIdafoId 3sn jo adAy
asn jo adA] Aq Ayuno) uljjo) 104 suoiydafoad puewaq 191eM 1edA-Aiq pardopy
v'ealqel
088‘6€6°C 9€89£9°C LEY'STY'T 8v6C8T‘C 166'v16'T see‘seL't [eo] D uoiday
8//°8T 8/1°8T 8/1°ST 8/1°8T 8/1°8T 8/1°8T 3201S9AIT
6EL'EY 80€'6€ €8Y°9€ 799°ee T1E'SE 8588¢€ Suluin
8vC've zeo've GI8‘eE 665'€E €g8¢e'ee L9T'EE uonesiu|
EVPSET 100vCT TY9ETT €€0°90T 9/T'v6 Sh'TL JaMOd J14133|3 weals
6€8CTT 668°L0T LOE'€0T ¥ST96 856°L8 ovS‘6L 3uunyejnuen
€€E8'V6ST 8T8CSEC €EI86TTC TTL'Y68'T G8E'S/9T 0€S‘I8Y'T [edpIUNA
0L0¢ 0902 0s0¢ (0) {114 0€0¢C 0zoc asn
(1e9A 19d 1994-240y) puewaq Jeax-Aiqg 191 pal1dafoid

asn jo adA] Aq D uoi3ay 1oy suondafoad puewaq 1918\ 1edA-Aig pardopy
€'zolqel




A4

ubjd 423pp1 ) u01bay 910z

€50°¢8L ves'LsL L6s‘0zL TL9'vL9 L08ST9 S8LLLS |jelol
¥S8 798 ¥98 798 758 ¥98 201S3AI
916'T 76T 0€6'T 6LC'C 959°C 8€0’e Suuin
vET'6 vET'6 vET'6 vET'6 vET'6 vET'6 uonesiu|
990°TT 990°TT 990°TT 990°TT 000°s 000°s JaMO0d 2141333 weals
S9C'Ly €869Y €0L9Y vIZ'vy 8SYT'TY 16L°LE dulnloejnuelp
8I8TTL GL8'L89 0TC'TS9 SYAWAIL) GT0'09S 896°T¢CS [eddIuniy
0402 0902 0S0¢ (0) {114 0€0¢C (174114
asn jo adA)
(1e9A 19d 1994-240y) puewaq Jeap-Aiqg 191 paldafoid
asn Jo adA] Aq Ajuno) sejjeq 10} suodafoad puewaq 191ep\ 1edA-Auq pardopy
9'z9dlqel
99¢€'ST LET'TT €896 S00°6 9.2'6 seL'e jelol
vev'T vev'T vev'T vev'T vev'T ver'T 3201S9AI7
989 T1S 1747 8LE 006 €8S'T Sulun
00€ 00€ 00€ 00€ 00€ 00€ uonesi|
0 0 0 0 0 0 J9MOd J14139|3 weals
9€e 0T€E 98¢ 89¢ LT 9¢¢ guunyejnuen
0S9°CT [44R:] LST'L G959 Gee9 Ter’9 [edpuUny
0402 090¢ 0S0¢ ov0c 0€0¢ 0coc
asn jo adA|
(4294 49d 1994-240y) puewaq Jedp-AiQg 191 padafold

asn jo adA] Aq Ayuno) 9)00) 104 suoildafoid puewaq J91eM Jedp-Aiq pardopy

S'¢olqel




e€re

ubjd 423pp1 ) u01bay 910z

€LT'LTT v€9'v6 959‘€L 979'8S 96S‘LY sse'or jelol
S06 S06 S06 S06 S06 S06 3201S9AIT
SS 4] €t 791 €T¢ LT Sulun
LS LS LS LS LS LS uolyesii|
98,01 8/8°L ATA TvL'E 0SY'T 869 JaMOd J14133|3 weals
9T.L'S 9T.L'S 9T.L'S 095‘S €ov’s LYT'S guunyejnuen
6€T60T 18¥'6L 98509 ¥89°LY €50°6€ 989°Ce [edpiUNy
0L0¢ 090¢ 0s0¢ (0) {114 0€oc 0zoc
asn jo adA|
(1294 12d 1994-240y) puewaq Jeap-Aiqg 191 paldafoid
asn jo adA] Aq Aquno) sij|3 104 suonafoid puewaq J91e JedA-Aiq pardopy
8'z9lqel
(4% 433 TLO'€SE v82'90€ 078592 90L92¢ 0TL‘SST jelol
SY0'T Sv0‘T Sv0‘T SY0°T SY0'T SY0'T 3201S9AI7
1629 ¥0C's 90¢'y Sve'e 6CL'T 9ze'y 3uiuin
LET'C LETC LET'C LET'C LET'C LET'C uonesiu|
880°T €66 906 618 €€L 99 J3MOd J14133|3 weals
€8€C v61C 020C EV8T EV9T 9vy'T 3unnyejnuelp
86£'6L€ 86V'TVE 0£8S6T 1€9°95C 6TV'8TT 0TT'9LT [edpiuUni
0L0¢ 0902 0s0¢ (0] {114 0€0¢ (174114
asn jo adAL
(1e9A 19d 1994-240y) puewaq Jeai-Aiqg 191ep paldafoid

asn jo adA] Agq Aauno) uojua J1oj suondafoid puewaq 191ep JedA-Aiq palrdopy

L'zolqel




4N4

ubjd 423pp1 ) u01bay 910z

096°sS SE9‘9Y 8v6°6€ TCT'SE 958‘VE €L0°SE |lelol
7S8°T 7S8°T 7S8'1T 7S8'1T 7S8°T 7S8°T 3201S9A1
78S'S 9sg’s 98¢'s 162'S GTIT'S LYE'S SuluIN
86¢ 86¢ 86¢ 86¢ 86¢C 86¢ uonesiu|
SLTOV €96°¢€E TAVAL:Y4 000°ST 000°ST 000ST J9MOd d14133|3 weals
(44" 9¢€1 0€T T¢t 111 001 dunnloejnuelp
116°L 0€0°s 0L9°€ 665°C 08Y°C YA ledpiuniy
0402 090¢ 0s0¢ (1] {114 0€0¢ 0coc
asn jo adA)
(1e9A J9d 1994-240y) puewaq Jeai-Aiq 191/ pardafold
asn jo adA] Aq Ayuno) auo031saa.4 10j suoidafoid puewaq 191epn JedA-Aiq pardopy
oT°'zd|qel
€10'TY 9019€ L69°TE £96'8¢ 10T'LT LISTT leloL
899'T 8991 8991 8991 899'T 899'T 3201S9AI7
8¢T 8¢T 8¢T 8¢T 8¢T 8¢T 3uiuin
10€°8 10€°8 10€‘8 10€‘8 10€’8 10€’8 uonesiu|
SLL'ET T60°€T EvYTT 0T6TT vLY'TT €9€'9 JaMO0d 2141333 weals
SET et Vi1 901 L6 88 dunnloejnuelp
900LT €6L°CT EV0‘6 7589 €€s’s 696V ledpIuniy
0402 0902 0s0¢ (0] {114 0€0¢C 0zoc
(1eap 19d 1994-240Y) puewaq Jeaj-Aiqg J191e palrdafoid asn jo adAL

asn jo adA] Aq Ajuno) uiuuey Joj suoidafoid puewaq 191e\ JedA-Aig pardopy

6°¢2lqel




S1¢C

ubjd 423pp1 ) u01bay 910z

[{1] 43 S0L'ST ot 61S'8T 87691 [4:] 43 |lelol
061 061 06v 06 061 061 3201S3AI
L09 L09 L09 L09 L09 L09 3uiuin
0 0 0 0 0 0 uonesiu|
000°TT 0000T 0006 000'8 000°L 000V J9MOd d14133|3 weals
TL9 (4] €€9 €19 ¥6S SLS dunnloejnuelp
€961 9S6°cT 7696 608°8 LET'S 06L°L ledpiuniy
0402 090¢ 0s0¢ (1] {114 0€0¢ 0coc
asn jo adA)L
(1e0A J9d 1994-240y) puewaq Jeax-Aiq 191\ pardafoud

asn Jo adAy Aq (Ajuo uonuod ) uoiSay) Axuno) uosiapuaH 40} suoidafold puewaq 191\ Jeaj-Aiqg pardopy

Zr'z/qel
LTT'S8 L0289 €58'9S 919‘CS L6v'6v €29°0V lelol
85T 85T 8SY'T 8SY'T 85T 85T }201S9AI7
€91 wi €T LOT 16 6L 3uiuin
615 €0€‘€ 980°¢c 048°C ¥59°C 8EV'C uoliegiu|
TTLTT TTLTT TTLTT TTLTT TTLTT €919 Jamod 214329]3 weals
LYT'L 7859 G909 6¢L'S 6C€'S S06'Y dunnloejnuelp
611°09 600'7v oTV'ee TvL'6T 4 TAVA 08S'S¢ ledpIuniy
0L02 0902 0S0T (1] 114 0€0¢ 0202
asn jo adA]
(1eap 19d 1994-340y) puewaq Jeaj-Aiqg 1918 palrdafoid

asn jo adAl Aq Ajuno) uosAeus Joj suoidafoid puewaq 191e/\ JedA-Aig pardopy

TT'¢9lqel




91°¢

ubjd 423pp1 ) u01bay 910z

966'8L 01629 10€'6Y LEL'OY LL6'VE 70Z'6¢ leloL
LTL'T LTL'T LTL'T LTL'T LTL'T LTL'T 3201S3AI
156 €81 99 16¥ 98¢ 96¢ 3uiuin
6.1 6.1 6.1 6.1 6.1 6.1 uonesiu|
0008 0008 000'8 000'8 0008 0008 J9MOd d14133|3 weals
vET'T 190°T €66 876 698 €18 3uunjoejnue N
GT0L9 0LTTS 99/°LE et 978'cT 66T°ST ledpiuniy
0402 090¢ 0s0¢ (1] {114 0€0¢ 0coc
asn jo adA)L
(1e0A J9d 1994-240y) puewaq Jeax-Aiq 191\ pardafoud
asn jo adA] Aq Ayuno) uewyne)| 104 suoidIBf04d puewaq 191eM 1edA-Aiq pardopy
vi'zalqel
6L6'L 8v9°L r4:3 A Ler'L w69 86v‘9 |lelol
€6 €6 €6 €6 €6 €6 3201S9AI7
798'T 89L'T TELT 869°T SvL'T GeS'T SuluIN
10T 10T 10T T0T T0T 10T uonesiu|
SvL'E 81S'€E S0E‘E T60°€ 648C S99°C Jamod 214199|3 wesls
[4 [4 [4 [4 [4 [4 3uunjoejnue N
LEE'T LTET TIET T0g'T €8C'T Eve'T ledpIuniy
0L0¢ 090¢ 0s0¢ (0) {114 0€0¢C (174114
asn jo adAL
(1e9A 19d 1994-240y) puewaq Jeap-Aiqg 191ep paldafoid

asn jo adAL Aq Ajuno) yaer 104 suoiydafoad puewaq J91e 1edA-Aiqg pardopy

€T'c9lqel




LTC

ubjd 423pp1 ) u01bay 910z

15286 898°LL 9/¥'T9 88L'1S 0859V S8L'9€ leloL
vveT vvsT 140" 140" vvsT vvsT 3201S3AI
€y ver'y €L0'V 900t 620V 8T 3uiuin
(01517 (01517 06 06 0617 (01517 uonesiu|
09¢ 09¢ 09¢ 09¢ 09¢ 09¢ J9MOd d14133|3 weals
S60°T 00T 43 X4 6CL 8€9 3uunjoejnue N
86v°06 9vv'0L L6T'SS L99VY 87S‘6€ 1L9°0€ ledpiuniy
0402 090¢ 0s0¢ (1] {114 0€0¢ 0coc
asn jo adA)L
(1e0A J9d 1994-240y) puewaq Jeap-Aiq 191\ pardafoud
asn jo adA] Aq Ayuno) Ja)ed Joj suondafoid puewaq 1918\ 1edA-A1Q pardopy
9Tz d|qel
pIT'SE 0TT‘ZE 9vL'6T S108¢ szTo'Le €89°0¢ leloL
4% 4% %0 440 440 4% 3201S9AI7
9/0°C 908‘T TLS'T 7871 TL0'T €88 3uiuin
89 89 89 89 89 89 uonesiu|
OvP'ET OvP'ET OvYv'eT OvYr'eT Ovv'eT 000°8 Jamod 214399|3 wesls
68L°T ¥S9°T 6TS°T ¥8€T 6vC'T vIT'T dunnloejnuelp
L0T9T 809°¢€T €T9TT LOE0T €996 7806 ledpIuniy
0402 0902 0s0¢ (0] {114 0€0¢C 0zoc
asn jo adAL
(1eap 19d 1994-240Y) puewaq Jeaj-Aiqg 1918 paldafoid

asn jo adAL Aq Ayuno) ousenep Joj suondafoid puewaq 191epn JedA-Auq pairdopy

ST'Z9lqel




ubjd 423pp1 ) u01bay 910z

66£'659 760029 0L1'08S v6S'9€S LSY'I8Y 8T6'TEY jelol
€L €L €L €L €CL €CL 3201S9AIT
vt L6V'T LES'T 68S°T (41747 L9€'L Sulun
99y 99ty 99ty 99y 99y 99y uonesiu|
000°S 000°S 000°S 000°S 89TV 81T Jamod d143199|3 weals
0TZ'sE LSYCE 6166C ¥26'9C 0€9°€T 14 2AV4 guunyejnuen
9€SC19 6¥6'SLS G7S'8€s 768'L6Y 886°chy 0L¥'96¢ [edpiuny
0L0¢ 0902 0s0¢ (1) {114 0€0¢ (174114
asn jo adA)
(1e9A 19d 1994-240y) puewaq Jeap-Aiqg 191 pal1dafoid
asn jo adA] Aq Ajuno) jJuense] 1o} suoijdafoad puewaq J91en JedA-Auq pardopy
81z d|qel
vLO'ES 009yt 996'9€ €E8Y'TE S6S°LT 6TV'0T |jelol
LTT LTT LTT LTT LTT LTT 3201S3AI
0 0 0 0 0 0 3uiuin
|74 |74 vLE vLE vLE vLE uonesu|
0 0 0 0 0 0 19MO(d J14109|3 weals
19 SS 0s Sy (0)7 <13 dulnloejnuelp
[A4RAS rS0'vy qTY'9g LY6'0€ ¥90°LT €68°6T leddiunin
0402 090¢ 0s0¢ (1] {114 0€0¢ 0coc
asn jo adA|

(4eaA 13d 1994-210y) puewaq Jeaj-Aiqg 191 pardafoid

asn jo adA] Aq Ayuno) jjem))d0y 104 suoidafoad puewaq 191eM 1edA-Aiqg pardopy

LT°¢ 3lqel



61°¢C

ubjd 423pp1 ) u01bay 910z

90629 vLTYS 616'SY €90°8€ ELT'EE 9v9°6¢ lelol
GLS'T GLS'T GLS'T GLS'T GLS'T GLS'T }201S3AI
¥69°LT 8LE'ST GLE'ET LEETT 6ST'TT 0zeot Suuin
veeT veeT YeET YeET vee'T vee'T uoljesi|
€L9'¢ 86C'¢ (0] 724 ATAr4 65T v6v'T Jamod 214329|3 weals
90¢'Y 858°¢ 6€S‘E LLT'E 6L6°C 099°C dulnloejnuelp
vEVVE TvL'8C 950°€T 96C°LT LLO'VT €LTTT [edpIuniy
0L02 0902 0S02 0v02 0€0¢ 0202
asn jo adA|

(4eaA 12d 1994-210y) puewaq Jeaj-Aiqg 191 pardafoid

asn jo adA] Aq Ayuno) asip 104 suoildafold puewaq J91eM Jedp-Aiq pardopy

61°¢ alqel



2.2.6  Wholesale Water Provider Projections

Table 2.20 shows the projected dry-year demand in Region C by Wholesale Water Provider, and Appendix
H includes details on Wholesale Water Provider demand projections by customer. Appendix H also

contains DB17 reports for all Wholesale Water Providers.

Table 2.20
Projected Dry-Year Water Demand by Wholesale Water Provider
Projected Dry Year Demand Including Customers
Wholesale Water Provider (Acre-Feet per Year)
2020 2030 2040 2050 2060 2070
Argyle Water Supply Corporation 2,391 3,055 3,956 3,951 3,949 3,948
Arlington 72,206 75,437 76,908 77,603 78,891 79,539
Athens Municipal Water Authority 5,666 5,948 6,189 6,537 9,223 12,533
Corsicana 11,463 17,807 18,795 20,337 22,438 25,114
Cross Timbers Water Supply Corporation 1,819 1,923 1,953 1,988 2,037 2,091
Dallas (Dallas Water Utilities) 517,643 565,386 625,183 | 690,751 | 828,677 | 803,244
Dallas County Park Cities MUD 14,989 15,333 15,249 15,171 15,157 15,156
Denison 8,139 8,942 9,687 10,499 12,106 14,720
Denton 31,160 39,934 49,768 62,433 84,594 | 102,615
East Cedar Creek FWSD 1,758 1,881 2,116 2,374 3,093 4,301
Ennis 6,656 7,409 8,204 10,859 16,385 26,652
Forney 14,035 14,930 16,556 18,740 22,865 27,672
Fort Worth 292,423 348,026 410,390 | 455,416 | 497,352 | 540,757
Gainesville 3,605 3,302 3,268 3,676 5,129 9,377
Garland 50,966 51,291 51,206 50,878 51,026 51,017
Grand Prairie 43,648 49,316 52,715 52,506 52,484 52,520
Greater Texoma Utility Authority 19,725 37,379 41,883 49,665 67,255 90,350
Lake Cities MUA 2,140 2,406 2,715 2,915 2,909 2,908
Mansfield 36,952 40,363 45,168 53,921 59,704 65,931
Midlothian 12,253 14,020 16,282 18,532 20,748 22,765
Mustang SUD 7,182 12,154 14,554 16,837 19,056 20,723
North Richland Hills 15,632 16,169 15,879 15,718 15,686 15,684
North Texas Municipal Water District 379,792 437,185 505,223 | 573,182 | 637,354 | 699,519
Princeton 1,302 1,606 2,171 4,419 6,605 8,928
Rockett SUD 11,093 13,139 15,547 17,707 21,584 28,888
Rockwall 14,693 20,885 23,543 26,270 30,447 34,678
Sabine River Authority ® 274,907 234,829 234,750 | 234,672 | 234,594 | 234,515
Seagoville 2,819 3,237 3,775 4,440 5,887 7,603
Sherman 22,932 23,758 25,710 27,994 33,405 42,898
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Wholesale Water Provider

Projected Dry Year Demand Including Customers
(Acre-Feet per Year)

2020 2030 2040 2050 2060 2070
Sulphur River Basin Authority?® 0 0 0 72,670 | 127,120 | 489,800
Sulphur River Municipal Water District 2 11,356 11,303 11,251 11,198 | 11,146 11,094
Tarrant Regional Water District 518,015 586,651 660,101 | 743,607 | 835,727 | 949,632
Terrell 5,336 8,721 10,778 13,693 | 17,152 20,965
Trinity River Authority 204,867 198,487 199,369 | 205,574 | 212,053 | 233,806
Upper Neches Municipal Water Authority 2 0 110,670 109,563 | 108,455 | 107,347 | 106,239
Upper Trinity Regional Water District 46,264 66,224 84,720 | 106,619 | 119,703 | 135,205
Walnut Creek SUD 2,627 3,210 3,982 5,482 7,952 10,410
Waxahachie 10,649 11,682 15,756 20,480 | 24,612 29,455
Weatherford 6,340 7,589 9,009 15,444 | 23,829 34,478
West Cedar Creek MUD 2,542 2,859 3,209 3,681 4,934 6,652
Wise County WSD 3,558 4,321 5,184 7,898 | 10,230 12,553

(a) These entities are located mostly in other Regions. For Sabine River Authority, demand is for the Dallas and NTMWD from the
Upper Basin only (Lake Fork and Lake Tawakoni). For Sulphur River Water District, the demand is for Upper Trinity Regional Water
District from Lake Chapman. For Upper Neches Municipal Water Authority, the demand is for Dallas from Lake Palestine. For Sulphur
River Basin Authority, the demand is for Tarrant Regional Water District, North Texas Municipal Water District, and Upper Trinity

Regional Water District.
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3 Analysis of Water Supply Currently Available to Region C

This section gives an overall summary of the water supplies available to Region C. Appendix | includes
further details on the development of this information. Under the Texas Water Development Board
(TWDB) regional water planning guidelines %, each region is to identify currently available water supplies
to the region by source and user. The supplies available by source are based on the supply available during
drought of record conditions. For surface water reservoirs, this is generally the equivalent of firm yield
supply or permitted amount (whichever is lower). (Several providers in Region C have chosen to use safe
yields as the available supply. The safe yield is less than the firm yield and is discussed in more detail in
Section 3.1.) For run-of-the-river supplies, this is the minimum supply available in a month over the
historical record. Available groundwater supplies are defined by county and aquifer. Generally,
groundwater supply is the supply available with acceptable long-term impacts to water levels. Modeled
Available Groundwater (MAG) numbers have been developed by the TWDB to define the long-term
available groundwater supply. MAG numbers were not available for “other aquifer.” These supply

amounts are based on historical pumping data obtained from the TWDB ©*

Currently available water supplies are those water supplies that have been permitted or contracted and
that have infrastructure in place to transport and treat the water. Some water supplies that are permitted
or contracted for use do not yet have the infrastructure in place. Connecting such supplies is considered
a water management strategy for use of this water in the future, and water management strategies are

discussed in Chapter 5 of this report.

3.1 Overall Water Supply Availability

Table 3.1 and Figure 3.1 summarize the overall water supply availability in Region C, including both

connected and unconnected water sources. Table 3.1 and Figure 3.1 show that in 2020:

e About 55 percent of the water supply available to Region C is from in-region reservoirs.
e Groundwater is approximately 6 percent of the overall supply available to Region C.

e Local supplies are less than 2 percent of the overall supply available to Region C.
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Table 3.1
Overall Water Supply Availability in Region C (Acre-Feet per Year)

Summary 2020 2030 2040 2050 2060 2070