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EXECUTIVE SUMMARY
TEXASSTATE SENATEBILL 1
REGION B

INTRODUCTION

In 1997, the 75" Texas Legidature passed Senate Bill 1, legidation designed to address Texas water
issues.  With the passage of Senate Bill 1, the Legidature put into place a grass-roots regiona process to
plan for the water needs of the entire state for the next 50 years. To implement the planning process, the
Texas Water Development Board (TWDB) crested 16 Regiona Water Planning Groups within the dtate
and egtablished regulations governing the planning efforts.

Region B, one of the water planning groups created, (Figure 1), covers al or a part of even counties in
North Texas including:  Archer, Baylor, Clay, Cottle, Foard, Hardeman, King, Montague, Wichita,
Wilbarger, and the northern portion of 'Y oung County.

The regiond water planning process for Region B includes the following tasks.

Description of the Region

Development of Population and Water Use Projections

Evauation of Current Water Supplies

Comparison of Supply and Demand

Identification, Evauation, and Sdlection of Water Management Strategies

Recommendetions Including Unique Ecologicd Stream  Segments, Reservoir  Sites,
Legidative and Regiond Policy Issues

Pan Adoption, Including Public Participation

DESCRIPTION OF REGION B

Region B lies manly in the Red River Basn, however, southern portions of Archer and Clay Counties
lie within the Trinity River Basn, and southern portions of Archer, Baylor, and King Counties lie within
the Brazos River Basn. Some of the Brgest ranches in the dtate are located in this region including the
Waggoner Ranch in Wilbarger County and the Four Sixes Ranch in King County. In addition, Region B
has over one million acres of croplands and over three million acres of open range. Typicd crops
include cotton, coastd bermuda, whest, dfafa, peanuts, gran sorghum, watermelons, pecans, peaches,
and various other fruits. Cattle for besf and dairy production is the maor component of the livestock
industry, with sheep, swine, and equine also present.

Voldile is the best way to describe the climate of Region B. It has the ability to change from one
extreme to another in a short period of time. The annud precipitation dso varies gregily from year to
year with an average annud rainfall of 27.4 inches; however, the extremes range from 47 inchesin 1919
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Figurel

ES-2



to 12 inches in 1896. Temperaures for the region are typicdly in the mid to upper twenties in January
to the upper ningtiesin duly.

In general, most of the population & concentrated in the eastern portion of the region with over one-haf
of the population located in and around Wichita Falls. In 1996, the totd population of Region B was
reported to be 201,984, and based on January 1, 1998 data, the estimated population densty of the
region ranged from a high of 200 persons per square mile in Wichita County to a low of less than one
person per square mile in King County. It is anticipated that the population for Region B will increase
by 7.5% over the next 50 yearsto 216,914.

Maor surface water supply sources in Region B include: Lake Kemp, Lake Diverson, Lake Kickapoo,
and Lake Arrowhead. Additiondly, an adequate supply of groundwater is available in sdlected portions
of Region B from the Seymour and Trinity Aqufers and aso the Blaine Aquifer, which is located in
Cottle, King, Foard, and Hardeman Counties.

The overdl water use for Region B is projected to increase from approximatey 167,000 acre-fedt in
1996 to 183,214 acre-feet in the year 2050, an increase of gpproximatey 10% throughout the planning
period.

POPULATION AND WATER USE PROJECTIONS

The population projections for Region B were determined by the following:

Using the latest information published by the State Data Center for city populations;

Surveying the cities, smdler communities, rurd water supply corporations, municipa utility
digtricts, and river authorities to determine population based on existing meter counts, and

Usng growth trends derived from the surveys based on populatiions and meter counts from
1990 to 1998.

The population for the region is projected to have only a moderate increase for the next 50 years from
201,984 people in 1996 to 216,914 in 2050, or 7.5%.

Population projections are shown in Table ES-1 for each incorporated city by county and rurd aress
outside of any incorporated entity (Other Rurd).
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TABLE ES-1
PROJECTED TOTAL POPULATION OF CITIESIN REGION B

RIVER 1996 2000 2010 2020 2030 2040 2050
City COUNTY BASIN PopP PoP PopP PopP PopP PopP PopP
Archer City Archer Red 1,938 1,855 1,916 1,925 1,910 1,868 1,806
Holliday Archer Red 1,563 1564 1,613 1,621 1,609 1575 1,524
Lakeside City Archer Red 1,019 1,100 1177 1,350 1,400 1,400 1,400
Seymour Baylor Brazos 3,059 3,074 2944 2,578 2,293 2,218 2,147
Byers Clay Red 530 556 546 527 515 523 533
Henrietta Clay Red 3,038 3112 3,268 3431 3,602 3,750 3,800
Petrolia Clay Red 809 84 814 779 746 742 744
Paducah Cottle Red 1,670 1,645 1,595 1,501 1,385 1,246 1,118
Crowell Foard Red 1,219 1,217 1,206 1194 1,144 1,092 1,042
Chillicothe Hardeman Red 796 784 792 818 833 848 861
Quanah Hardeman Red 3,300 3,200 3,140 3,080 3,060 3,040 3,020
Guthrie King Red 150 150 152 144 124 9B 7
Bowie Montague Trinity 5,389 5,350 5,250 5,300 5,350 5,400 5,450
Montague Montague Red 490 479 470 460 440 21 401
Nocona Montague Red 3,146 3171 3,180 3,190 3,200 3,190 3,190
Saint Jo Montague Trinity 847 846 858 885 907 909 911
Saint Jo Montague Red 284 277 290 2% 302 303 304
Burkburnett Wichita Red 11,154 11,154 11,600 12,000 12314 12,557 12,805
Electra Wichita Red 3,397 3270 3431 3612 3,652 3725 3,79
lowa Park Wichita Red 6,941 6,364 7,209 7,530 7,732 7,888 8,047
WichitaFalls Wichita Red 100501 | 103,713 | 108977 | 113879 | 116847 | 119117 | 121,432
Vernon Wilbarger Red 12481 12,590 12,755 13,215 13,480 13,568 13,576
Olney Young Brazos 3,365 3,365 3525 3,618 3,648 3,645 3,642
Other Rural 34,898 27,623 27,813 27,702 26,768 26,073 25,285
Total 201,984 | 197,793 | 204,521 | 210,634 | 213,261 | 215,196 | 216,914
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For anadlysis purposes, the water use for Region B has been divided into severd categories. The various
uses andyzed include water for municipd use (MUN), indudrid or manufacturing (MFG), power
cooling (PWR), mining (MIN), agriculturd irrigation (IRR), and livestock wetering (STK).

Table ES-2 shows anumericd ligting of the water use for each category through the year 2050.
Thewater use is shown in acre-feet with one acre-foot being equivaent to 325,851 gdlons.

TABLE ES-2
PROJECTED WATER USE BY CATEGORY FOR REGION B

1996 2000 2010 2020 2030 2040 2050
MFG 3,230 3,266 3,547 3,755 3,968 4,260 4,524
PWR 11,116 9,460 27,360 31,360 | 35,360 35,360 35,360
MIN 1,192 1,176 909 845 811 785 792
IRR 100,564 | 102,106 99,880 97,687 | 95522 93,385 91,277
STK 11,574 12,169 12,169 12,169 | 12,169 12,169 12,169
MUN 38,976 41,395 40,715 39,820 | 39,373 39,068 39,092
TOTAL 166,652 | 169,572 | 184,580 | 185,636 | 187,203 | 185,027 | 183,214

Based on the above Table ES-2, the water demand within Region B is predicted to increase
approximately 10% from 1996 to 2050.

EVALUATION OF CURRENT WATER SUPPLIES

Water supply sources available for Region B ae shown in Table ES-3, and consst of surface water
reservoirs, run-of-river supplies, loca supplies, and groundwater.

From previous planning sudies and updated operational <udies, the tota reservoir water supply
avaladle in Region B, including Greenbdt Resarvoir in Region A, is 188,317 acre-feet per year. This
supply is projected to decrease by 14% to 162,043 acre-feet per year in 2050.

The avaladle run-of-river supply includes water from the Red River in Clay and Montague Counties,
Little Wichita River, and Beaver Creek. The totd available supply from this source as lised in Table
ES-3 is 3,893 acre-feet per year. Additiondly, as lised in Table ES-3, there is 11,786 acre-feet of loca
water supply in Region B, which includes stock tanks and other smal locdl lakes.
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Findly, Table ES-3 indicates that there is 197,600 acre-feet per year of groundwater supply with the
Seymour Aquifer accounting for 54% of the supply, the Blaine Aquifer accounting for 42% of the
supply, and the remaining 4% being supplied from the Trinity and other groundwater aquifers. Of that
amount approximately 59,000 acre-feet per year of groundwater is estimated to be developed and
currently used in the region.

The totd of dl current available supply within Region B is 393,800 acre-feet per year based on the year
2000 yidds, with the total available supply within the region projected to decrease to 367,400 acre-feet
per year by the year 2050. This does not include supplies from outsde the region (eg. Greenbdt
Reservoir).
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CURRENT WATER SUPPLY SOURCES

TABLE ES-3

Year 2010 Y ear 2040|Y ear 2050
Year 2000 | Total Year 2020 | Year 2030 [ Total Total
County | Basin Total Supply| Supply |Total Supply|Total Supply| Supply Supply
Regional | Number | Number During During During During During During
Type of| Water for for [Specific Sourcg Drought of | Drought of | Drought of | Drought of | Drought of | Drought of
Water |Planning| Supply | Supply Identifier Record Record Record Record Record | Record Author of
Name of Specific Source County Supply | Group | Source | Source Number (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) | (Ac-Ft) Comment Study
RESERVOIRS
Greenbelt Donley 0 A 65 2 2050 7,699 7,548 7,396 7,245 7,093 6,942 1996 Yield Study F&N
Wichita System Archer, Clay 2 B 5, 39 2 020A0 45,477 45,357 45,236 45,116 44,995 44,875(Kickapoo & Arrowhead
Additional Supply
Wichita System Archer, Clay 2 B 5,39 2 020A0 0 0 0 0 0 0
Santa Rosa Wilbarger 0 B 244 2 2120 0 0 0 0 0 O|Historical Performance
Kemp Baylor 0 B 12 2 2130 126,000 120,930 116,080 111,230| 106,390 101,540 1976 Yield Study F&N
Electra City Lake Wilbarger 0 B 244 2 2150 470 470 470 470 470 470 1999 Yield Study F&N
N.F.Buffalo Creek Wichita 0 B 243 2 2170 2,100 2,100 2,100 2,100 2,100 2,100 1999 Yield Study F&N
Farmers Creek/Nocona Montague 0 B 169 2 2210 1,260 1,260 1,260 1,260 1,260 1,260| 1986 Yield Study F&N
Lake Pauline/Groesbeck Hardeman 0 B 99 2 2100 1,800 1,746 1,693 1,639 1,585 1,532| 1999 Yield Study F&N
Amon G. Carter Montague 0 B 169 8 8020 2,600 2,563 2,525 2,488 2,450 2,413 1979 Yield Study HDR
Olney/Cooper Archer 0 B 5 2 020B0 910 910 910 910 910 910| 1999 Yield Study F&N
RUN OF RIVER
Maximum Available
Little Wichita Clay 0 B 39 2 3410205152A 1,463 1,463 1,463 1,463 1,463 1,463 During Drought
Red River Montague 0 B 169 2 3460204877 1,600 1,600 1,600 1,600 1,600 1,600 Water Right 4877
Beaver Creek Wilbarger 0 B 244 2 3460205127 30 30 30 30 30 30| Water Right 5127
Beaver Creek Wilbarger 0 B 244 2 3460205128 800 800 800 800 800 800| Water Right 5128
LOCAL SUPPLY
River Rights
Irrigation Cottle 0 B 52 2 052996 59 59 59 59 59 59 5111 and 5114
Irrigation Montague 0 B 169 2 169996 100 100 100 100 100 100| River Right 5605
Irrigation Montague 0 B 169 8 169996 133 133 133 133 133 133| Historical Max Use
Livestock Archer 0 B 5 12 012997 125 125 125 125 125 125| Historical Max Use
Livestock Archer 0 B 5 2 002997 2,097 2,097 2,097 2,097 2,097 2,097| Historical Max Use
Livestock Archer 0 B 5 8 008997 272 272 272 272 272 272| Historical Max Use
Livestock Baylor 0 B 12 12 012997 373 373 373 373 373 373| Historical Max Use
Livestock Baylor 0 B 12 2 002997 621 621 621 621 621 621| Historical Max Use
Livestock Clay 0 B 39 12 012997 1,757 1,757 1,757 1,757 1,757 1,757| Historical Max Use
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TABLE ES-3
CURRENT WATER SUPPLY SOURCES

Year 2010 Y ear 2040|Y ear 2050
Year 2000 | Total Year 2020 | Year 2030 [ Total Total
County | Basin Total Supply| Supply |Total Supply|Total Supply| Supply Supply
Regional | Number | Number During During During During During During
Type of| Water for for [Specific Sourcg Drought of | Drought of | Drought of | Drought of | Drought of | Drought of
Water |Planning| Supply | Supply Identifier Record Record Record Record Record | Record Author of
Name of Specific Source County Supply | Group | Source | Source Number (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) | (Ac-Ft) Comment Study
Livestock Clay 0 B 39 2 002997 225 225 225 225 225 225| Historical Max Use
Livestock Cottle 0 B 51 2 002997 429 429 429 429 429 429| Historical Max Use
Livestock Foard 0 B 78 2 002997 291 201 291 201 201 291| Historical Max Use
Livestock Hardeman 0 B 99 2 002997 298 298 298 298 298 298| Historical Max Use
Livestock King 0 B 135 12 012997 255 255 255 255 255 255| Historical Max Use
Livestock King 0 B 135 2 002997 439 439 439 439 439 439| Historical Max Use
Livestock Montague 0 B 169 2 002997 951 951 951 951 951 951| Historical Max Use
Livestock Montague 0 B 169 8 008997 714 714 714 714 714 714| Historical Max Use
Livestock Wichita 0 B 243 2 002997 700 700 700 700 700 700| Historical Max Use
Livestock Wilbarger 0 B 244 2 002997 1,617 1,617 1,617 1,617 1,617 1,617| Historical Max Use
Half of Lake
Other Wichita 0 B 243 2 002999 250 250 250 250 250 250 lowa Park Right
Surface Water Use
Reported for Mining
Other Cottle 0 B 52 2 002999 40 40 42 43 47 47| and County Other
Surface Water Use
Other Hardeman 0 B 99 2 002999 7 7 7 7 7 7| Reported for Mining
Petrolia
Other Clay 0 B 39 2 002999 33 26 16 11 9 8 City Lake
Groundwater
Other Aquifers Archer 1 B 5 2,8, 12 00522 392 384 372 371 371 371| Historical Max Use
Seymour Baylor 1 B 12 2 1204 1,485 1,485 1,485 1,485 1,485 1,485| Effective Recharge
Seymour Baylor 1 B 12 12 1204 8,205 8,205 8,205 8,205 8,205 8,205 Effective Recharge
Seymour Clay 1 B 39 2 03904 8,217 8,217 8,217 8,217 8,217 8,217| Effective Recharge
Other Aquifers Clay 1 B 39 2,8 03922 852 852 852 852 852 852| Historical Max Use
Seymour Cottle 1 B 51 2 05104 8,520 8,520 8,520 8,520 8,520 8,5620| Effective Recharge
Blaine Cottle 1 B 51 2 05106 27,100 27,100 27,100 27,100 27,100 27,100| Effective Recharge
Other Aquifers Cottle 1 B 51 2 05122 847 836 836 836 836 836| Historical Max Use
Other Aquifers Dickens 1 o 63 2 06322 86 86 86 86 86 86
Seymour Foard 1 B 78 2 07804 12,473 12,473 12,473 12,473 12,473 12,473| Effective Recharge
Blaine Foard 1 B 78 2 07806 15,390 15,390 15,390 15,390 15,390 15,390( Effective Recharge
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TABLE ES-3
CURRENT WATER SUPPLY SOURCES

Year 2010 Y ear 2040|Y ear 2050
Year 2000 | Total Year 2020 | Year 2030 [ Total Total
County | Basin Total Supply| Supply |Total Supply|Total Supply| Supply Supply
Regional | Number | Number During During During During During During
Type of| Water for for [Specific Sourcg Drought of | Drought of | Drought of | Drought of | Drought of | Drought of
Water |Planning| Supply | Supply Identifier Record Record Record Record Record | Record Author of
Name of Specific Source County Supply | Group | Source | Source Number (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) | (Ac-Ft) Comment Study
Seymour Hardeman 1 B 99 2 09904 18,359 18,359 18,359 18,359 18,359 18,359 Effective Recharge
Blaine Hardeman 1 B 99 2 09906 23,770 23,770 23,770 23,770 23,770 23,770| Effective Recharge
Blaine King 1 B 135 2 13506 17,590 17,590 17,590 17,590 17,590 17,590| Effective Recharge
Other Aquifers King 1 B 135 2,12 13522 245 245 245 245 245 245| Historical Max Use
Trinity Montague 1 B 169 2 16928 239 239 239 199 199 163] TWDB Estimate
Trinity Montague 1 B 169 8 16928 2,443 2,443 2,443 2,033 2,033 1,667 TWDB Estimate
Other Aquifers Montague 1 B 169 2,8 16922 1,210 1,205 1,204 1,204 1,204 1,204| Historical Max Use
Seymour Wichita 1 B 243 2 24304 14,375 14,375 14,375 14,375 14,375 14,375| Effective Recharge
Other Aquifers Wichita 1 B 243 2 24322 658 658 658 658 658 658| Historical Max Use
Seymour Wilbarger 1 B 244 2 24404 35,153 35,153 35,153 35,153 35,153 35,153| Effective Recharge

Note: Final determination of available supply from Other Aquifersin Dickens County has not been made by Region O. Thiswill be coordinated at a later time.
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As required by the Texas Water Development Board (TWDB), the existing water supply was alocated
to water users by city and category. This dlocation is shown in Table ES-4, and represents a picture of
where the exiding water is being used today. If available, surface water dlocations were based on
current water rights, contracts, and available yidds, while accounting for the mogt restraining limiteation
(e.g., reservoir yied or water trestment). Groundwater alocations were based on current developed well
fields, while accounting for aquifer limits. For categories or cities with no associated contracts or rights,
the historical use data provided by the TWDB was used. Surface water use reported to the TWDB for
livestock watering was supplied by on farm stock ponds.

It should be noted that while historica use from Lake Kemp has not exceeded the reservoir yield, the
City of Wichita Fdls and Wichita County Water Improvement Didrict No. 2 will need to develop
operationd policies to ensure there are sufficient supplies to the users, especidly if Wichita Fdls begins
to use water from Lake Kemp for municipa use on aregular basis.

Once the dlocations were made, they were compared to the source yields and adjustments made as
needed.

The totd available water supply dlocated to the various entities for year 2000 is 239,449 acre-feet per
year with a projected decrease in the avalable supply to 197,276 acre-feet per year by 2050.
Approximately 75% of the tota avalable supply in Region B is surface water and the remaining 25% is
groundwater.
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Table ES-4: Allocation of Existing Supplies— Region B

Basin County Name |City Name Source Name Existing Supply (af/yr) Comment

Name 2000 2010 2020 2030 2040 2050

Red Archer Archer City Wichita System 673 673 673 673 673 673 |Long-term contract

Brazos |Archer County-Other Other Aquifer 36 30 30 30 30 30 80% of Historical Max Use
(adjusted for aquifer limit)

Red Archer County-Other Other Aquifer 107 107 107 107 107 107  [80% of Historical Max Use
(adjusted for aquifer limit)

Red Archer County-Other Wichita System 1,009 1,009 1,009 1,000 1,009 1009 |Contracts

Trinity  |Archer County-Other Other Aquifer 24 20 8 7 7 7 80% of Historical Max Use
(adjusted for aquifer limit)

Red Archer Holliday Wichita System 230 225 215 207 199 191  |No Contract Amt, Supply =
Demand

Red Archer Irrigation Kemp 4,891 4,048 3,765 3483 3,201 3,100 |5% Of Available Irrigation

(On-Farm) Releases

Red Archer Lakeside City Wichita System 392 392 392 392 392 392  [Contract, No Expiration Date

Brazos |Archer Livestock Other Aquifer 11 11 11 11 11 11 80% of Historica Max Use
(adjusted for aquifer limit)

Brazos |Archer Livestock Local Supply 125 125 125 125 125 125 |Historical Max Use, Stock
Tanks

Red Archer Livestock Other Aquifer 182 182 182 182 182 182  |80% of Historical Max Use
(adjusted for aquifer limit)

Red Archer Livestock Local Supply 2,097 2,097 2,097 2,097 2,097 2,097 |Historical Max Use, Stock
Tanks

Trinity [Archer Livestock Other Aquifer 24 24 24 24 24 24 80% of Historical Max Use
(adjusted for aquifer limit)

Trinity |Archer Livestock Local Supply 272 272 272 272 272 272  |Historical Max Use, Stock
Tanks

Red Archer Mining Other Aquifer 1 1 1 1 1 1 Historical Max Use

Red Archer Scotland Wichita System 280 280 280 280 280 280 |Contract, No Expiration Date

Red Archer Steam Electric Kemp 14,000 14,000 14,000 14,000 14,000 14,000 |New Contract for proposed

Power plant

Brazos |Baylor County-Other Seymour 226 215 205 199 199 199 |Historical Max Use- 10 Yrs,
Baylor WSC Max Use = 220
(Red & Brazos)

Red Baylor County-Other Seymour 30 30 30 30 30 30 Historical Max Use- 10 Yrs
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Table ES-4: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr Comment
Name 2000 2010 2020 2030 2040 2050
Brazos |Baylor Irrigation Seymour 1,837 1,837 1,837 1,837 1,837 1,837 |Historical Max Use
(On-Farm)
Red Baylor Irrigation Seymour 375 375 375 375 375 375 |Historical Max Use
(On-Farm)
Brazos |Baylor Livestock Seymour 41 1 1 41 41 1 Historical Max Use
Brazos |Baylor Livestock Local Supply 373 373 373 373 373 373 |Historical Max Use, Stock
Tanks
Red Baylor Livestock Seymour 69 69 69 69 69 69 Historical Max Use
Red Baylor Livestock Local Supply 621 621 621 621 621 621 |Historical Max Use, Stock
Tanks
Brazos |Baylor Mining Seymour 47 47 47 47 47 47 Historical Max Use
Brazos |Baylor Seymour Seymour 47 747 747 747 47 747  |Historical Max Use
Red Clay Byers Seymour 91 89 89 89 89 89 Historical Max Use
Red Clay County-Other Wichita System 1,766 1,766 1,766 1,766 1,766 1,766 |Contracts with Arrowhead
Prop/RRA/Dean Dae
Red Clay County-Other Seymour 55 55 55 55 55 55 Historical Max Use
Red Clay County-Other Other Aquifer 300 300 300 300 300 300 [Historical Max Use
Trinity |Clay County-Other Other Aquifer 72 72 72 72 72 72 Historical Max Use
Red Clay Henrietta Wichita System 600 600 600 600 600 600 |Estimated amount from Lake
Arrowhead for shortfall of
superior run of river right
Red Clay Henrietta Local Supply 960 960 960 960 960 960 |Runof River Right— Little
Little WichitaRiver Wichita (difference between
right amount and Arrowhead
make-up)
Red Clay Irrigation Other Aquifer 250 250 250 250 250 250 |Historical Max Use— Split
(On-Farm) Between Seymour & Other
Red Clay Irrigation Seymour 287 287 287 287 287 287  |Historical Max Use— Split
(On-Farm) Between Seymour & Other
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Table ES-4: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr) Comment
Name 2000 2010 2020 2030 2040 2050
Red Clay Irrigation Kemp 4754 3911 3,628 3,346 3,064 2963 |5% Of Available Irrigation
(On-Farm) Releases
Red Clay Livestock Local Supply 1,757 1,757 1,757 1,757 1,757 1,757 |Historical Max Use, Stock
Tanks
Red Clay Livestock Seymour 100 100 100 100 100 100 |Historical Max Use
Red Clay Livestock Other Aquifer A A A A A A Historical Max Use
Trinity |Clay Livestock Local Supply 225 225 225 225 225 225 |Historical Max Use, Stock
Tanks
Trinity |Clay Livestock Other Aquifer 25 25 25 25 25 25 Historical Max Use
Red Clay Mining Seymour 502 502 502 502 502 502 |Historical Max Use
Trinity |Clay Mining Other Aquifer 6 6 6 6 6 6 Historical Max Use
Red Clay Petrolia Local Supply 33 26 16 11 9 8 Petrolia City L ake (assume no
long-term reliable supply)
Red Clay Petralia Seymour 70 70 70 70 70 70 Historical Use
Red Cottle County-Other Other Aquifer 405 334 359 339 313 288 |Historical Max Use
Red Cottle County-Other Loca Supply 15 15 15 15 15 15 Historical Max Use
Red Cottle Irrigation Blaine 4,525 4,525 4525 4,525 4,525 4525 |Historical Max Use
(On-Farm)
Red Cottle Irrigation Other Aquifer 0 0 0 0 0 0 Historical Max Use
(On-Farm)
Red Cottle Irrigation Loca Supply 59 59 59 59 59 59 Run of River Rts. 5111 & 5114
(On-Farm)
Red Cottle Livestock Seymour 47 47 47 47 47 47 Historical Max Use
Red Cottle Livestock Local Supply 429 429 429 429 429 429 |Historical Max Use, Stock
Tanks
Red Cottle Mining Local Supply 25 25 25 25 25 25 Historical Max Use
Red Cottle Paducah Other Aquifer 442 442 442 442 442 442  |Historical Max Use- 10 Years
Red Foard County-Other Greenbelt 63 63 68 68 63 63 1996 RRA Use
Red Foard County-Other Seymour 113 113 113 113 113 113  |Historical Max Use
Red Foard Crowell Greenbelt 313 29 275 257 243 230  |No Contract Amt, Supply =
Demand
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Table ES-4: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr) Comment
Name 2000 2010 2020 2030 2040 2050
Red Foard Irrigation Seymour 5,200 5,200 5,200 5,200 5,200 5200 |Historical Max Use
(On-Farm)
Red Foard Irrigation Blaine 23 23 23 23 23 23 Historical Max Use
(On-Farm)
Red Foard Irrigation Seymour 32 32 32 32 32 32 Historical Max Use
(On-Farm)
Red Foard Livestock Local Supply 291 291 291 291 291 291  |Historical Max Use, Stock
Tanks
Red Foard Mining Seymour 23 24 24 25 26 27 Historical Max Use
Red Hardeman Chillicothe Greenbelt 61 58 56 56 55 55 Assume Greenbelt Meets 50%
Of Demands
Red Hardeman Chillicothe Seymour 80 80 80 80 80 80 Current GW Use
Red Hardeman County-Other Greenbelt 168 168 168 168 168 168 |No Contract Amt, Supply =
1996 Use
Red Hardeman County-Other Seymour 116 116 116 116 116 116  |Historical Max Use
Red Hardeman Irrigation Pauline/Groesbeck 145 145 145 145 145 145 |Historical Max Use, ROR
(On-Farm) Groesbeck Creek and Lake
Pauline
Red Hardeman Irrigation Blaine 7,000 7,000 7,000 7,000 7,000 7,000 |Historical Max Use
(On-Farm)
Red Hardeman Irrigation Seymour 150 150 150 150 150 150 [Historical Max Use
(On-Farm)
Red Hardeman Livestock Loca Supply 298 298 298 298 298 298 |Historical Max Use, Stock
Tanks
Red Hardeman Livestock Seymour 198 198 198 198 198 198 |Historical Max Use
Red Hardeman Manufacturing Greenbelt 347 374 398 424 452 480 [No Contract Amt, Supply =
Demand
Red Hardeman Mining Local Supply 7 7 7 7 7 7 Historical Max Use
Red Hardeman Quanah Greenbelt 614 572 532 514 502 492  |No Contract Amt, Supply =
Demand
Red Hardeman Steam Electric Pauline/Groesbeck 1,655 1,601 1,548 1,494 1,440 1,387 |Pauline/Groesbeck Creek Yield
Power Minus Irrigation use
Brazos |King County-Other Other Aquifer 4 4 4 4 4 4 Historical Max Use
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Table ES-4: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr) Comment
Name 2000 2010 2020 2030 2040 2050
Red King County-Other Blaine 275 272 270 268 267 266 |Historical Max Use
Red King Guthrie Other Aquifer 86 86 86 86 86 86 Historical Max- Supplied By
RRA From Dickens Co
Red King Irrigation Blaine 750 750 750 750 750 750 |Historical Max Use
(On-Farm)
Brazos |King Livestock Local Supply 255 255 255 255 255 255  |Historical Max Use, Stock
Tanks
Brazos |King Livestock Other Aquifer 28 28 28 28 28 28 Historical Max Use
Red King Livestock Blaine 49 49 49 49 49 49 Historical Max Use
Red King Livestock Local Supply 439 439 439 439 439 439 [Historical Max Use, Stock
Tanks
Trinity [Montague Bowie Amon G. Carter 2457 2,420 2,382 2,345 2,307 2270 |Yield Of Reservoir- Sales
Red Montague County-Other Nocona 3 33 33 38 3 33 Historical Max Use
Red Montague County-Other Other Aquifer 416 416 416 416 416 416 |Historical Max Use
Red Montague County-Other Trinity 0 0 0 0 0 0 Historical Max Use
Trinity [Montague County-Other Other Aquifer 300 300 300 300 300 300 [Historical Max Use
Trinity  |Montague County-Other Amon G. Carter 143 143 143 143 143 143  |Historical Max Use
Trinity [Montague County-Other Trinity 200 200 200 200 200 200 |Historical Max Use
Red Montague Irrigation Other Aquifer 19 19 19 19 19 19 Historical Max Use
(On-Farm)
Red Montague Irrigation Nocona 100 100 100 100 100 100 |Water Right 4879
(On-Farm)
Red Montague Irrigation Local Supply 100 100 100 100 100 100 |Run Of River Rights
(On-Farm)
Trinity [Montague Irrigation Trinity 179 179 179 179 179 179 |Historica Max Use
(On-Farm)
Trinity [Montague Irrigation Local Supply 133 133 133 133 133 133  |Historical Max Use— Surface
(On-Farm) Water
Red Montague Livestock Other Aquifer 106 106 106 106 106 106 |Historical Max Use
Red Montague Livestock Loca Supply 951 951 951 951 951 951 |Historical Max Use, Stock
Tanks
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Table ES-4: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr) Comment
Name 2000 2010 2020 2030 2040 2050
Trinity [Montague Livestock Trinity 79 79 79 79 79 79 Historical Max Use
Trinity [Montague Livestock Loca Supply 714 714 714 714 714 714  |Historical Max Use, Stock
Tanks
Red Montague Manufacturing Nocona 10 10 12 15 19 24 Historical Max Use/Future
Demand
Red Montague Mining Local Supply 313 313 313 313 313 313  |Run Of River Right, Hist Max
Red Montague Mining Other Aquifer 310 310 310 310 310 310 |Historical Max Use
Trinity [Montague Mining Trinity 18 18 18 18 18 18 Historical Max Use
Red Montague Montague Other Aquifer 55 50 45 v\ 39 38 Historical Max Use
Red Montague Nocona Nocona 1112 1,112 1,110 1,107 1,103 1,098 |Remainder of Water Right
Red Montague Saint Jo Trinity a7 a7 47 a7 a7 a7
Trinity [Montague Saint Jo Trinity 139 139 139 139 139 139 |Historical Max Use
Red Wichita Burkburnett Seymour 916 916 916 916 916 916 |Historical Max- 10Yrs
Red Wichita Burkburnett Wichita System 2,795 2,795 2,795 2,795 2,795 2,795 |Contract
Red Wichita County-Other Wichita System 1,682 1,682 1,682 1,682 1,682 1682 |WSC Contracts In Wichita Co.
Red Wichita County-Other Seymour 851 851 851 851 851 851 |Historical Max- 10Yrs
Red Wichita County-Other N.F. Buffalo Creek 340 340 340 340 340 340 |lowaPark Sales To Wichita
Co. WSC
Red Wichita Electra Electra City Lake 440 440 440 440 440 440 |Yield Study
Red Wichita Electra Seymour 112 112 112 112 112 112 |1998 Study
Red Wichita lowa Park N.F. Buffalo Creek 500 500 500 500 500 500 |Water Right-Minus County
Sales
Red Wichita lowa Park Local Supply 250 250 250 250 250 250 |Haf - Lake lowaPark Water
Right
Red Wichita lowa Park Wichita System 2,036 2,036 2,036 2,036 2,036 2,036 Co%tract, No Expiration Date
Red Wichita Irrigation Kemp 71,354 67,972 63,686 59,402 55,126 54,109 [90% Of Available Irrigation
(On-Farm) Releases
Red Wichita Irrigation Seynour 712 712 712 712 712 712 |Historical Max Use
(On-Farm)
Red Wichita Irrigation Other Aquifer 179 179 179 179 179 179 |Historical Max Use
(On-Farm)
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Table ES-4: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr Comment
Name 2000 2010 2020 2030 2040 2050
Red Wichita Livestock Seymour 78 78 78 78 78 78 Historical Max Use
Red Wichita Livestock Local Supply 700 700 700 700 700 700 |Historical Max Use, Stock
Tanks
Red Wichita Manufacturing Wichita System 1,956 2,099 2,225 2,342 2,486 2598 |Demands— Existing Contracts
Red Wichita Manufacturing Seymour 216 216 216 216 216 216  |Historical Max Use
Red Wichita Mining Seymour 594 54 54 54 594 594  |Historical Max Use
Red Wichita Pleasant Valley Wichita System 101 100 95 93 91 20 No Contract Amount,
Supply = Demands
Red Wichita Steam Electric Wichita System 360 360 360 360 360 360 |Historica Max - 10Yrs
Power
Red Wichita WichitaFalls Wichita System 28,048 27,791 27,559 27,332 27,077 26,854 |Remainder of System Yield*
Red Wilbarger County-Other Seymour 676 676 676 676 676 676 |1997 Usage, 10-Yr Max =
2,324 (1988)
Red Wilbarger County-Other Electra City Lake 30 30 30 30 30 30 Municipal Sales From Electra
to Harrold WSC
Red Wilbarger Irrigation (On- Seymour 23,989 23989 | 23989 | 23989 23,989 23989 |Historical Max Use,
Farm) Adjusted for Availability Limit
Red Wilbarger Livestock Seymour 180 180 180 180 180 180 |Historical Max Use
Red Wilbarger Livestock Local Supply 1617 1617 1,617 1,617 1617 1617 |Historical Max Use, Stock
Tanks
Red Wilbarger Manufacturing Seymour 685 685 685 635 685 685 |Historical Max Use
Red Wilbarger Mining Seymour 10 10 10 10 10 10 Historical Use
Red Wilbarger Mining Local Supply 30 30 30 30 30 30 Run of River Right - 5127
Red Wilbarger Steam Electric Kemp 20,000 20,000 20,000 20,000 20,000 20,000 [West Texas Utility Co
Power (Assume Contract Renewed)
Red Wilbarger Vernon Seymour 2,640 2,640 2,640 2,640 2,640 2,640 |Long-Term Average-
Municipal (recent study)
Brazos |Young Olney Wichita System 1121 1121 1121 1121 1121 1121 |Water Right
Brazos |Young Olney Local Supply 910 910 910 910 910 910 |LakesOlney/Cooper —
Reservoir Yield

1. The Wichita System yield was reduced by 2,429 acre-feet per year to account for demands by Sheppard AFB.
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COMPARISON OF SUPPLY AND DEMAND

A comparison of current supply to demand was performed based on the projected regiona demands and
the dlocation of the existing regiond supplies. The alocation process did not directly address water
quaity issues, such as nitrates, however, sdinity issues were addressed to some extent by not assgning
water supplies with known high sdinity levels for municipd use. This included Lake Kemp and mogt of
the Blaine Aquifer.

As a region, there is adequate water supply to meet Region B's needs. A comparison of the tota
regiona supply to demand is shown in Chart ES-1.

CHART ES-1
SUPPLY AND DEMAND FOR REGION B
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An implied assumption of the waer supply andyds and dlocation is that the qudity of exiging water
supplies is acceptable for the liged use. In effect, water supplies that are currently being used are
assumed to continue to be avalable, regardless of qudity. However, Senate Bill 1 requires that water
quality issues be consdered when determining the availability of water during the planning period.

To determine whether the qudity of specific sources of supply imposes a potentid limitation on their
use, the qudity of the mgor sources in Region B was compared to current and proposed primary
drinking water standards. Based on records of the Texas Natura Resource Conservation Commission
(TNRCC), it was determined that the systems listed in Table ES-5 utilize a water supply which exceeds
the nitrate (NO3) maximum contaminant level (MCL) as set by the TNRCC.

ES-18



TABLE ES-5
WATER SYSTEMSNOT COMPLIANT WITH
PRIMARY DRINKING WATER QUALITY STANDARDS

CURRENT
Water System County Water Source STANDARD
NOs
MCL = 10mg/L
Baylor WSC Baylor Seymour Aquifer X
Seymour Baylor Seymour Aquifer X
Byers Clay Seymour Aquifer X
Charlie WSC Clay Seymour Aquifer X
ThaiaWSC Foard Seymour Aquifer X
Seymour Aquifer
Burkburnett Wichita | and Wichita Systerr
Friberg-Cooper WSC| Wichita Seymour Aquifer
Seymour Aquifer
Electra Wichita | and Electralake X
Box Community
Water System Wilbarger | Seymour Aquifer X
L ockett Water _ _
Qudtar Wilbarger | Seymour Aquifer
Oklaunion WSC Wilbarger | Seymour Aquifer
Hinds-Wildcat
Systar Wilbarger | Seymour Aquifer
Vernon Wilbarger | Seymour Aquifer

The high nitrate levels found in the Seymour Aquifer are beieved to be partly attributed to agricultura
activities in the area associated with fertilizing crops.  Higtoricaly the nitrate concentrations range from
dightly above the MCL of 10 mg/L to over 25 mg/L.

Another water quality concern in Region B is the high concentration of chlorides in the Wichita River
Basin. Previous studies, dating back to 1957, have documented that the sdt concentration in the region
gonificantly limits the use of osdected water for municipa, indudrid, and irrigaiona purposes.
Exiging chloride control projects, such as the Truscott Brine Resarvoir, ae reducing chloride
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concentrations in the Wichita River Basn, including Lake Kemp and Diverson, but the full impact has
not yet been redized.

Completion of the additiond chloride control structures should further reduce the <dinity levels in
Region B and will result in more available water for municipd use and enable irrigators to grow a wider
diversity of crops.

In addition to water supply and water qudity issues, system limitations were identified for the
municipdities within the region. System limitations include water treatment plant capacity, mgor water
trangmisson pipdines, and asociaed pumping feciliiess  The municipdities in Region B generdly
have sufficient system capacities to treat and transport the available supplies, consdering projected pesk
day demand conditions. The City of Wichita Fdls was the only identified city that may not be able to
treat sufficient water to meet peak demandsfor al its treasted water customers a the same time.

In evaduating the current surface water supplies in Region B, the andyses were based on the firm yied
of the resarvoirs, as required by Senate Bill 1. Firm yidd andyses determine the amount of weter that is
available on an annua bass during a repeat of historical drought of record condition, assuming dl the
water in the resarvoir is avalable for use.  This means that the reservoir content will gpproach zero
sometime during the drought period if the firm yield is used. Therefore, in an atempt to provide a more
consavative edimate of the avalable surface water supply within Region B, a safe yidd andyss was
conducted for the two largest reservoirs, Lake Kickapoo and Lake Arrowhead. Both of these lakes are
operated by the City of Wichita Fdls and provide alarge portion of the municipa supply in Region B.

The safe yidd andyss utilizes the same higorica hydrology as the firm yidd andydss, but assumes tha
a one-year supply of water is reserved in the reservoir a al times. However, the one-year reserve
amount may gill be less than the preferred minimum operating content in that the City of Wichita Fdls
initiates emergency drought measures when the content drops to 30% or 102,750 acre-feet capacity. At
this stage, the remaining reserve capacity is estimated to be three years.

Usng the exiding reservoir operation modes, the safe yidds for the Wichita Sysem (Lake Kickapoo
and Lake Arrowhead) for years 2000 and 2050 were estimated at 41,400 and 36,900 acre-feet per year,
respectively.  This represents a decrease in annua supply from the firm yidd andyss of goproximately
18% by 2050.

Though the region as a whole has adequate water supply to meet the regiond water demand through the
year 2050, there were three water user groups within Region B that were identified with quantity needs.

As shown in Table ES-6, Electra, Vernon, and Wilbarger Manufacturing were identified as user groups
requiring additiond water supplies throughout the planning period.
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TABLE ES-6
IDENTIFIED SUPPLY NEEDS FOR REGION B

WATER USER COUNTY BASIN | 2000 | 2010 | 2020 | 2030 | 2040 | 2050
GROUP
Electra Wichita Red -65 -63 -61 -51 -52 -57
Manufacturing Wilbarger Red -55 -164 -219 -286 -402 -521
Vernon Wilbarger Red -2720 -167 -137] -147] -105 -9

NOTE: Supply needs are based on firm yidd analyss of surface water reservoirs and available
supply from exigting groundwater well fidds.

In addition, based on the safe yied andyss and the comparison of supply and demand, the Wichita
System showed a short-term (through 2030) need of 1,905 acre-feet per year and a long-term (through
2050) need of 4,277 acre-feet per year. This assumes that a one-year supply remains in the reservoirs at
al times

Should the City of Wichita Fdls desre to maintain grester than a one-year reservoir system reserve and
keep reservoir operating levels above the emergency drought condition trigger level of 30% capacity,
(102,750 acre-feet) an additiona water supply of 15,000 to 20,000 acre-feet per year will be needed
through the year 2050.

| DENTIFICATION, EVALUATION, AND SELECTION OF WATER M ANAGEMENT STRATEGIES

For each of the identified needs, water supply strategies were developed based on discussons with the
water user group and the Regiond Water Planning Group - B (RWPG) Technicd Advisory Committee.
In accordance with the Senate Bill 1 guidance, the potentidly feasble drategies were then evauated

with respect to:

Quartity, rdliability and codt,

Environmenta factors,

Impacts on water resources and other water management strategies,
Impacts on agriculture and natura resources, and

Other relevant factors.

The other consderations listed in TAC 357.7(8), such as interbasin transfers and third party impacts due

to re-didribution of water rights, were not specificly reviewed because they were not applicable to
drategies identified for Region B needs.
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Strategies for Region B were developed to provide water of sufficient quantity and qudity that is
acceptable for its end use.  As previoudy mentioned, water qudity is a primary concern for many users
in Region B and affects water use options and trestment requirements. For the evaduations of the
drategies, it was assumed that the find water product would meet exiding daie water qudity
requirements for the specified use. For example, a drategy that provides water for municipa supply
would meet exiding drinking water dandards, while water used for mining may have a lower qudlity.
Strategies that improve water qudity of other existing supplies, such as chloride control projects, were
aso considered.

CITY OF WICHITAFALLS

In consultation with the RWPG Technicd Advisory Committee, three sources of additiond water supply
for the City of Wichita Falls were consdered and are listed below:

Wastewater Reuse - Approximately 11,000 acre-feet per year (10 MGD) of processed and
treated effluent could be used for irrigation and industrid purpose or mixed with existing raw
water supply at the secondary reservoir.

Lake Kemp/Diverson - Approximately 25150 acrefeet per year (23 MGD) of
Kemp/Diverson water could be trested at the exising Cypress Water Treatment Plant
(WTP) for municipd use.

Lake Ringgold - Approximately 27,000 acre-feet per year (245 MGD) could be made
avalable for municipa use by condructing anew lake near Ringgold.

After evauating each drategy and in coordination with the City of Wichita Fdls, the preferred dtrategy
would be to use acombination of Wastewater Reuse and Water from Lake Kemp/Diverson Reservoirs.

Wastewater Reuse

Currently the City of Wichita Fals operates and mantans a wastewater treatment plant that
discharges approximately 14,300 acre-feet per year (13 MGD) of very high qudity treated
effluent into the Wichita River for use downstream by other entities. This water would be a very
reliable source for the City, and could be utilized to decrease the irrigation and indudtrid
demands on the system, and/or increase the municipal water by 11,000 acre-feet per year (10
MGD). To produce 10 MGD of reusable water, this strategy would require advanced treatment
a the River Road Wadewaer Treament Pant (RRWWTP) including denitrification,
microfiltration, and ultraviolet (UV) dignfection. In addition, a 30-inch pipdine and 10 MGD
pump dation will be required to convey the water to the secondary reservoir prior to the find
water trestment process and Storage in an additional reservoir at the Jasper Water Treatment
Pant (WTP). A summary of the capital and annua costs are presented below:
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Total Capital Project Costs $48,700,000

Total Annual Cost $5,615,000
Avallable Water Yidd (Acre-Feet Per Year) 11,000
Available Water Yidd (MGD) 10
Cost of Water Delivered ($ Per Acre-Feet) $510
Cost of Water Delivered ($ Per 1,000 Gallons) $1.57

Water from L ake Kemp/Diversion Reservoirs

The City of Wichita Fdls currently has water rights to 25150 acrefet of Lakes
Kemp/Diverson water for municipa use. However, due to the high sdinity content of the water,
the City has not utilized it as a municipd water supply. Asde from water qudity, this reservoir
system would be a very religble source of water supply in tha it is in a different drainage basin
than Lake Arrowhead and L ake Kickapoo.

To utilize 11,000 acre-feet per year (10 MGD) of Lakes Kemp/Diverson water, a pump station
and gpproximady 13 miles of 42" transmisson line would be required to convey the water from
the reservoir system to the Cypress WTP located on the southwest sde of Wichita Fdls.  In
addition, Cypress WTP improvements will be required to include microfiltration and reverse
osmoss for enhanced treatment of the high <dinity water. Fadllities will dso need to be
condructed for regect brine disposa into the Wichita River. A summary of the capita and
annua codtsis presented below:

Total Capital Project Costs $60,560,000
Total Annual Cost $7,346,000
Avalable Water Yied (Acre-Feet Per Y ear) 11,000
Available Water Yield (MGD) 10
Cost of Water Delivered ($ Per Acre-Feet) $668
Cost of Water Delivered ($ Per 1,000 Gallons) $2.05

CITY OF VERNON

In conaultation with the RWPG Technica Advisory Committee, three sources of additiond water supply
for the City of Vernon were consdered and are listed below:

Purchase treated surface water from the City of WichitaFalls,
Purchase raw surface water from Lake Kickapoo, and

Purchase groundwater from the City of Altus (Round Timber Ranch) or develop new
groundwater well fields.
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The sdlected drategy for the City of Vernon is Groundwater from Round Timber Ranch Wdl Fed and
is described below:

Groundwater from Round Timber Ranch Wdl Fidd

The City of Altus is conddering leasng their right to pump weater from the Round Timber Ranch
to the City of Vernon. The Round Timber Ranch is located in Wilbarger County, Texas, near the
Texas-Oklahoma border.  This option would include re-development of 13 exiging water wells,
new well controls and pumps, and a new pumping station. The water would be pumped from the
well fidd to a new 0.5-MG dorage tank. From the tank the water would be pumped
aoproximately 11.5 miles through a new 14-inch transmisson line to the Oddl-Winston storage
tank. The groundwater would then be transported to the City’s treatment plant via an exising
21-inch pipdine. Previous water quality data indicate the Round Timber groundweter has nitrate
levels a or just bedow the 10 mg/L limit. It is assumed that water from the Round Timber well
fild would be combined with the exising Odel-Winston water and treasted for nitrates at a
amilar trest/blend ratio. No additiona treatment system will be required. A summay of the
capital and annua cogts are presented below:

Total Capital Project Costs $3,783,000
Total Annual Costs $429,000
Avallable Water Yidd (Acre-Feet Per Year) 1,100
Available Water Yield (MGD) 1
Cost of Water Delivered ($ Per Acre-Feet) $390
Cost of Water Delivered ($ Per 1,000 Gallons) $1.19

HINDS-WILDCAT WATER SYSTEM

For the Hinds-Wildcat Sysem, it would be cost prohibitive to ingdl an individud nitrate remova
sydem. The sandlest sze sysem is goproximately 100 gpm, which is more than twice the capacity
needed. The only other dternative is a 2.5-mile 6-inch pipdine from Vernon's trestment plant to the
Hinds pump dation located north of County Road 925. Vernon would then provide Hinds-Wildcat the
same quantity of trested water blend (40 acre-feet per year). A summary of the capitd and annud codts
are presented below:

Total Capital Project Costs $648,000
Total Annual Costs $52,000
Avallable Water Yidd (Acre-Feet Per Year) 40
Available Water Yidd (MGD) 0.036
Cost of Water Delivered ($ Per Acre-Feet) $1,300

Cost of Water Delivered ($ Per 1,000 Gallons) $4.00
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LOCKETT WATER SYSTEM

The City of Vernon provides Lockett gpproximately 2 to 10 acre-feet per year of water via a 4" pipdine.
The remainder of Lockett's water supply (approximately 100 acre-feet per year) is from locd wdls in
the Seymour Aquifer. The sdlected drategy for the Lockett Water System, Nitrate Remova System, is
described asfollows:

Nitrate Removal System

Lockett would ingdl a smdl nitrate remova system to treat high nitrate water pumped from its
exiging well sysem. Lockett would continue to purchase a smal amount of the treated, blended
water from Vernon to supplement its peak demands in the summer. It is assumed that a 100 gpm
ion exchange treatment plant would be sufficient to treat Lockett's current supply and meet pesk
flows. The plant would be ingtdled near Lockett's well fidd and storage tank. The waste stream
from the treetment plant would be smdl, gpproximady 05 gom  There are no known
wadtewater treatment plants near the Lockett wdl fidd. Therefore, the waste stream would
discharge to a 0.25 acre evaporation pond, located near the treatment plant. Based on existing
water qudity data, a 60 percent treated to 40 percent untreated blend would result in nitrate
concentrations below the drinking water standard. A summary of the capital and annua cods
are presented below:

Total Capital Project Costs $510,000

Total Annual Costs $47,000

Avallable Water Yield (Acre-Feet Per Yield) 109

Avalable Water Yield (MGD) 0.10

Cost of Water Delivered ($ Per Acre-Feet) $431

Cost of Water Delivered ($ Per 1,000 Gallons) $1.32
CITY OF ELECTRA

In conaultation with the RWPG Technica Advisory Committee, three sources of additiona water supply
for the City of Electrawere consdered and are listed below:

Redevelop exigting capped wells and condruct a reverse osmoss (RO) plant a the River
Well Feld,
Congruct a new raw water pipdine from Lake Diverson and condruct an RO plant a the

Centrd Plant, and
Buy treated water from the City of Wichita Fdls.

The selected strategy for the City of Electrais the River Well Fields, as described below:
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River Well Fidds

The plan initidly incudes reopening and reworking the capped wdls a the exising well fidd
and inddling a reverse osmoss (RO) trestment unit & the River Plant. A portion of the high
sinity/high nitrate water will be trested with reverse osmoss and the remaining portion will be
treated with the current method, sand filtration. Before entering the transmisson line, the two
trested streams will be blended and trangmitted to town via the exiing pipeine.  The result will
be weter that islow enough in salts and nitrates to be considered safe for drinking.

In addition to the exising well field to be redeveloped, the wel plan includes three different
potentid wel fidds - Lak, Sefcik, and Elliot. The fidds range from two miles to six miles away
from the exidting trestment plant. As demand regures, new wels would be drilled at the other
well fidd dtes and water would be piped to the exiding treatment plant. A summay of the
capital and annua cogts are presented below:

Total Capital Project Costs $2,357,000
Total Annual Costs $372,000
Avallable Water Yidd (Acre-Feet Per Year) 617
Available Water Yield (MGD) 0.56
Cost of Water Delivered ($ Per Acre-Feet) $604
Cost of Water Delivered ($ Per 1,000 Gallons) $1.85

REGIONAL WATER TREATMENT PLANT ALTERNATIVE

The feashility of a regiond water trestment plant located at Lake Diverson was given condderation to
meet the needs of the City of Wichita Fals, City of Vernon, and the City of Electra The regiond
sysem conggts of a raw water intake Structure and pump dation located at Lake Diverson. Raw water
would be pumped to the 16 MGD treatment plant. Treated water from the MF/RO plant would be stored
in the cleawdl and then pumped via a 42-inch line constructed to Kadane Corner, east of Lake
Diverson. At Kadane Corner the 42-inch transmisson line would proceed essward to Wichita Fals
exising Cypress Water Trestment Plant. A 24-inch diameter line would also take a portion of the water
at Kadane Corner north to Electra, carrying treated water for both Vernon and Electra. At Hectra, the
line will be reduced to an 18-inch line, which will turn northwestward aong Highway 287 to Vernon.

The City of Electra will receive trested water a its Centrd Plant from the 24-inch water line. Two
booster dations are needed for the Vernor/Electra line.  One will be located approximately hafway
between Kadane Corner and Electra on the 24-inch line.  The other will be located about hafway
between Electraand Vernon. A summary of the capital and annua costs are presented below:
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Total Capital Project Costs $129,336,000
Allocate Project Cost of Regiona System Based On
Pro-Rata Design For Each Entity As Follows:
City of WichitaFalls 74% of Cost
City of Vernon 9% of Cost
City of Electra 7% of Cost
Allocated Total Capital Project Costs:
City of WichitaFalls $95,709,000
City of Vernon $24,574,000
City of Electra $9,053,000
Total Annual Cost City of Wichita Falls $10,852,000
Available Water Yield (Acre-Feet Per Year) 14,300
Available Water Yield (MGD) 13
Cost of Water Delivered ($ Per Acre-Feet) $759
Cost of Water Delivered ($ Per 1,000 Gallons) $2.33
Total Annual Cost City of Vernon $2,678,000
Available Water Yield (Acre-Feet Per Y ear) 2,200
Available Water Yield (MGD) 2
Cost of Water Delivered ($ Per Acre-Feet) $1,217
Cost of Water Delivered ($ Per 1,000 Gallons) $3.74
Total Annual Cost City of Electra $1,058,000
Available Water Yield (Acre-Feet Per Y ear) 1,100
Available Water Yield (MGD) 1
Cost of Water Délivered ($ Per Acre-Feet) $962
Cost of Water Delivered ($ Per 1,000 Gallons) $2.95

CHLORIDE CONTROL PROJECT

The concentration of dissolved sdts, particularly chloride, in some surface waters in Region B limits the
use of these waers for municipa, indudtrid, and agriculturd purposes. The Red River Authority of
Texas is the local sponsor and has been working in cooperation with the U.S. Army Corps of Engineers
(USACE) for a number of years on a project to reduce the chloride concentration of waters in the Red
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River Basan. The successful completion of this project would result in an incresse in the volume of
water avalable for municipd and indudtria purposes in Region B and water would be available for a
broader range of agricultural activities. Therefore, the Chloride Control Project (CCP) is included in the
Regiona Water Plan as one of the feasble drategies for meeting the water supply needed in Region B.

The primary dtrategy for reducing the flow of highly sdine waters to the Red River is to impound these
flows behind low dams and pump the sdine waers to off-channd brine reservoirs where the water
evaporates or is disposed of by deep-wel injection. During high-flow periods, when the chloride
concentration is lower, waters flow over the low flow dams and proceed downstream. A summary of
the capital and annual costs are presented below:

Total Capital Project Costs $77,500,000
Total Annual Costs $5,989,000
Avallable Water Yield (MGD) 32.2
Cost of Water Delivered ($Per Acre-Fest) 193
Cost of Water Delivered ($ Per 1,000 Gallons) 0.59

RECOMMENDED WATER M ANAGEMENT STRATEGIES

Based on a comparison of the totd regiond water supply to demand, it was determined that there is
adequate water supply to meet the needs of Region B as awhole through the year 2050.

However, water supply needs were identified for the City of Wichita Fdls City of Vernon, Hinds
Wildcat and Lockett Water Supply Systems, and the City of Electra For each of these water user
groups various dternatives were andyzed and evauated as documented in this summary. Though dl
the drategies may be viable options and should be considered by each entity, the following described
dternatives are recommended as the preferred water management strategy for each entity listed below:

The recommended or preferred drategy for the City of Wichita Fals is Water from Lake
Kemp/Diverson Reservoirs treated at the Cypress Water Treatment Plant.

The recommended or preferred drategy for the City of Vernon is the Round Timber Wl
Field or equivdent new well fidd.

The recommended or preferred drategy for the Hinds-Wildcat System is to inddl a pipdine
from Vernon to the existing Hinds pump dtation.

The recommended or preferred strategy for the Lockett System is to congtruct a Nitrate
Removd Sygem.

The recommended or preferred drategy for the City of Electra is to develop the River Wl
Feds.

In addition, the Chloride Control Project is recommended as a regiona water supply
management srategy.
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SUMMARY OF REGIONAL RECOMMENDATIONS

In accordance with 31 TAC 357.7 (&(9), 31 TAC 357.8, and 31 TAC 3579, the following
recommendations are proposed to facilitate the orderly development, management, and conservation of
the water resources available within Region B:

It is recommended that the Chloride Control Project on the Wichita River be made a regiond
priority in order to enhance the water qudity of Lake Kemp and Lake Diverson, and reclam
those lakes as a viable cogt effective short term and long term regiond water supply source.

It is recommended that Region B participate in the state sudy on brush management and
water yields to be conducted on the Wichita River watershed upstream of Lake Kemp.
Pending the results of that study, it may be beneficid for the region to adopt sdected brush
control programs as a waer management drategy.  In addition, should brush management
programs be implemented in the future, it is recommended that the State provide adequate
funding of the programs.

Region B recommends that no segments be designaed as "Unique Stream/River Segments'
or "Unique Reservoir Sites' a this time.  Pending the results of comprehensve studies and
claification by the Legidaure of the Sgnificance and impacts of designation, the Regiond
Water Planning Group may consider designations within the region in the future.

It is recommended that Region B encourage the regulatory agencies to congder alowing
continued long-term use of bottled water programs, and/or providing a waiver for smal user
groups that can demongtrate they have no reasonable cost-effective means to comply with the
current MCL of 10 mg/L.

It is recommended that Region B support and seek adequate dtate funding to develop,
implement, and evauate the necessary management dtrategies adopted as part of this regiond
plan. This includes drategies identified to meet a specific need as well as generd drategies
to increase water supply in the region.

It is recommended that Region B support the grass-roots regiond water planning process
enacted by SB1 and strongly encourages the process be continued with adequate date
funding for dl planing efforts induding adminidrative activities, data collection, and
Groundwater Availability Modding (GAM).

It recommended that Region B support State funding for agricultural water use data
collection and agriculturd water use management/conservation projects.

Senate Bill 1 requires future projects to be consstent with the approved regiond water plan
to be digible for TWDB funding and TNRCC permitting. It is recommended that surface
water uses tha will not have a dgnificant impact on the region's water supply and water
supply projects that do not involve the development of or connection to a new water source
should be deemed conggent with the regiond waer plan even though not specificaly
recommended in the plan.
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DESCRIPTION OF REGION
TEXASSTATE SENATEBILL 1
REGION B

1.1 Region B Overview

Senate Bill 1 of the 75" Texas Legidature was passed in 1997 to set the process of developing a
comprehensive dtate water plan. To accomplish this task, the state was divided into 16 regiond
water planning groups. This report describes Region B as designated by Senate Bill 1. Region B
is comprised of ten entire counties and a portion of one county in north centrd Texas.
Specifically, those counties are Archer, Baylor, Clay, Cottle, Foard, Hardeman, King, Montague,
Wichita, Wilbarger, and the City of Olney in Young County. Figure 1 shows the region, cities,
towns, and the counties it encompasses.

Region B lies manly in the Red River Basn, however, southern portions of Archer and Clay
Counties lie in the Trinity River Basin, and southern portions of Archer, Baylor, and King

Counties lie in the Brazos River Basin, as shown on the Surface Water Map in Figure 2.

In 1996, the totd population of the region was reported to be 201,984, with the largest
population center, the City of Wichita Fdls, being 100,501 or 50 percent of the total. The
second largest city was Vernon with a population of 12,481.

1.2 Population And Demogr aphic Data

In generd, most of the population is concentrated in eastern portions of the region with over one-
half located in and around Wichita Falls'.  The January 1, 1998 estimated population density of
the region ranged from a high of 200 persons per square mile (Wichita County) to a low of less
than one person per square mile (King County). Regiond population is forecasted to increase by
10 percent over the study period. The forecasts of projected populations will be examined in
more detail in Chapter 2 of this report. Table 1 shows the 1990 census population by county
and the corresponding estimated population in 1998. Tables 1-2 through 1-5 give a more in-
depth breakdown of the regiona demographics.
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Table 1-1: County Populations®3

Area 1990 Est. 1998 % Density
County (sq. mi) Population Population Change people/sq.mi.
Archer 910 7.973 8.638 9.0% 10
Baylor 871 4,385 4,326 -1.3% 5
Clay 1.098 10.024 10872 8.5% 10
Cottle 901 2,247 2.106 -6.3% 2
Eoard 707 1,794 1.852 3.2% 3
Hardeman 695 5,283 5.006 -5.2% 7
King 912 354 335 -5.4% <1
Montague 931 17274 18.191 3% 20
Wichita 628 122.378 127975 4.6% 204
Wilbarger 971 15,121 15,349 1.5% 16
Average 862 18.683 19,470 1.4% 31

Note: The City of Olney is not included in thistable.

The following tables describe the demography of the region as of the 1990 census.

Table 1-2: 1990 Demogr aphics— Breakdown by Race®

Percentage Of Population That Is

County White Black | Hispanic] Native Asian
Archer 97.7% 0.1% 2.4% 0.5% 01%
Baylor 90.4% 4.0% 7.6% 0.2% 0.3%
Clay 97.3% 0.3% 2.4% 0.9% 0.2%
Cottle 82.5% 8.9% 16.3% 0.2% 0.2%
Eoard 86.5% 4.9% 13.0% 0.6% 0.2%
Hardeman 83.8% 6.1% 11.1% 0.5% 0.3%
King 89.5% 0.0% 15.0% 0.0% 0.0%
Montague 97.5% 0.0% 3.2% 0.4% 0.1%
Wichita 83.7% 9.2% 8.6% 6.4% 1.5%
Wilbarger 79.4% 8.9% 14.5% 0.5% 0.5%
Young 93.9% 1.5% 6.4% 0.3% 0.3%
Average 89.3% 4.0% 9.1% 1.0% 0.3%
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Table 1-3: 1990 Demogr aphics— Breakdown by Age®

Percentage Of Population That Is Age

County |<byrs.| 5-17 118-20) 21-24 | 25-34 | 35-44 | 45-54 | 55-64 ]| 65-74 | /5> yrs.

Archer 71% 1208% 1 37%1 37%1151%1141%111.3%1101%1 81% 5.9%

Baylor 6.3% |16.0% | 2.9% ) 3.8% [11.4% | 12.0% | 10.3% | 11.2% | 12.7% | 13.3%

Clay 6.3% |1200% ] 3.1% 1 33% 1140% ] 133%§119% 1] 11.0%] 9.1% 7.9%

Cottle 59% [198% | 2.7% 1 29% | 11.7% | 11.2% § 10.0% | 11.6% ) 12.7% ] 11.5%

Foard 62% 117.7% 1 32% 1 400 |122%111.4% | 98% | 102% 1 11.5% ] 13.8%

Hardeman | _6.80% 1193% 1 33001 379 1119001 115061 1019 1 103% 1 11.3% 1 11.8%

King 6.8% [1240%| 2.8% 1 45% | 16.7% | 17.5% ] 12.1% | 9.3% | 5.4% 0.8%

Montague 65% 1181% ] 3.3% 1 38% |1126% 1] 121%1106% ] 109% | 11.3% ]| 10.7%

Wichita 7.6% [185% | 6.1% 1 6.1% |17.3% | 132% ] 93% | 89% | 7.1% 5.7%

Wilbarger | 720 |192% ] 440% | 4500 |1 1450 | 127% ] 97% | 92% | 9.2% 9.6%

Yound 7.2% 119.4% | 3.2% ] 3.6% | 14.6% | 13.3% | 10.0% | 10.4% ] 9.1% 9.2%

Average 6.7% 119.3% ] 3.5% ] 4.0% ] 13.8% ] 12.9% | 10.5% | 10.3% | 9.8% 9.1%

Table 1-4: 1990 Demogr aphics— Breakdown by Income and Education®

Percentage Of Population That
Median Family | Has High School | Has Bachelor's | Has a Family Income
County Income Diplomaor Better | Deqgree or Better | Below Poverty Level
Archer $ 29617.00 72.2% 12.3% 8.9%
Bavlor $ 25.747.00 63.6% 10.3% 16.3%
Clay $ 27.901.00 68.9% 11.1% 9.1%
Cottle $ 21.799.00 51.8% 10.7% 22.1%
Foard $ 22.105.00 62.2% 11.2% 15.7%
Hardeman | $ 24 .705.00 62.8% 11.0% 14.8%
King $ 29.000.00 78.2% 24.5% 7.4%
Montague | $ 22.948.00 63.6% 10.2% 15.1%
Wichita $ 28.799.00 75.1% 16.5% 12.5%
Wilbarger | $ 25.603.00 62.9% 12.7% 15.5%
Young $  26,563.00 60.7% 11.2% 11.9%
Average | $ 25889.73 65.6% 12.9% 13.6%
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Table 1-5: 1990 Demogr aphics— Breakdown by Occupation®

Percentage of Population That Works In

County |Agriculture| Manufacturing | Trade | Finance] Health | Public | Unemployed
Archer 11.7% Q2% 20.5% 4.8% 7.6% 4. 2% 4 0%
Baylor 11.6% 7.8% 235% ] 50% ]10.0% | 3.9% 6.0%
Clay 9.9% 13.0% 19.4% 4.5% 9.0% 4.6% 5.0%
Cottle 26.1% 1.2% 158% ] 3.4% 6.2% | 6.0% 5.9%
Eoard 21.3% 8.3% 10.4% 4.6% 11.9% | 6.6% 5.3%
Hardeman 15.99% 12.5% 20.3% 4.1% 10.8% 1 1.9% 8 8%
King 41.1% 0.0% 12.5% 2.1% 0.0% | 7.3% 2.0%
Montaque 5.5% 19.9% 19.9% 3.4% 7.71% 4. 0% 5.6%
Wichita 1.6% 15.2% 23.1% ] 53% 11.6% | 51% 7.1%
Wilbarger 9.1% 11.9% 16.8% 3.6% 20.4% | 2.5% 3%
Young 6.4% 13.8% 18.5% | 4.4% 8.1% | 3.5% 5.9%
Average 14.6% 10.3% 18.2% 1 4.1% 9.4% | 4.5% 5.5%

1.3 Water Use Demand Centers

The City of Wichita Fdls is the largest demand center in the region. Other minor demand
centers include Seymour, Henrietta, Quanah, Bowie, Nocona, Burkburnett, Electra, lowa Park,
Venon, Olney, and Archer City. Table 1-6 beow shows the population of these demand

centers.

Table 1-6: Regional Demand Centers®

County City 1996 Population 1996 Municipal Water Use

(Ac-Ft)
Archer Archer City 1.938 351
Baylor Seymour 3.059 694
Clay Henrietta 3,038 642
Hardeman Quanah 3.300 720

Montague Bowie 5,389 1.092
Nocona 3.146 bl4

Wichita Burkburnett 11.154 1.443
Electra 3,397 557

lowa Park 6.941 1.192

Wichita Falls 100,501 21,650

Wilbarger \ernon 12,481 2377
Young Olney 3.365 719
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While the population of Region B is only expected to reach near 220,000 by 2050, the Dalas
Fort Worth Metroplex, located just east of the region, is expected to top 8 milliont. The Texas
Parks and Wildlife Depatment bdieves that it is this population that will impose increesng

pressures on the water-based recrestion and natural resources of the region.

“As the recreational demands of the Metroplex population grow, the water-based
recregtional resources of the study area will become more vauable to the people
of the region. If the region’s water resources are conserved and appropriately
managed, the economic vaue of water-based recredtiond resources will greatly
exceed present value and have the potential to become a mgor component of the
study area s economy”

-Danid W. Moulton and Alison Baird,
Texas Parks and Wildlife Department

As this enormous population center grows, the number of people willing to travel into Region B
for recreationa purposes will undoubtedly increase as well.

1.4 Water Supply and Use

Water providers have continuoudy drived to develop the water resources in Region B so that
they can ddiver potable water to the people, irrigation water to the farmers and ranchers, and
water to promote industrid and economic growth. In 1910, the dam a Lake Wichita in Wichita
County was completed, signifying the beginning of 90 years of water management for recreation,
irrigation, and human consumption for north centrd Texas. In 1924, the dam at Lake Kemp was
completed, making it one of the largest man-made lakes in the world®. The lake was originaly
desgned for flood prevention and water supply, however, soon &fter condruction, it was
determined that its water was too sdine to drink. This led to the discovery of natural sdt-water
gorings in Foard, King, and Knox Counties which have caused the water in the Big Wichita and
Pease Rivers to be very difficult to treat for human consumption, consequently it is only used for
irrigation and steam electric power purposes today. This natura phenomenon has prompted the
Red River Authority to initiate the Red River Chloride Control Project on the Big Wichita River.

By building brine lakes and low-flow dams, the amount of dissolved solids and chlorides in the
water has been reduced. As a result, water from Lake Kemp may be utilized for other uses.
There are 10 sgnificant lakes and 4 mgor streams that are used for water supply in the region.
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Figure 2 - "Surface Water Map" shows the location of the mgor surface water sources in Region
B. Chats 1-1, 1-2, 1-3, and 1-4 depict the annud sream flows a various USGS gauging
gations which are shown on Figure 2. (NOTE: The number besde each chart represents the

USGS gauging station shown on Figure 2.)

Table 1-7 shows the annud firm yield that a lake or reservoir can produce in a year, for each

sgnificant lake in Region B.

Table1-7: Firm Yieldsfor Lakesin Region B

LakeFirm Conservation
Water Source County Yidd (ac-ft) Capacity (ac-ft)
Amon Carter Lake Montague 2,600 20,050
Lake Arrowhead Clay 29532 262,100
Lake Diversion Archer/Baylor 1,100 40,000
Lake Electra Wichita 600 8,050
Lake Kemp Baylor 116,000 319,600
Lake Kickapoo Archer/Baylor 16,072 106,000
Lake Nocona Montague *1,260 *22,398
Millers Creek Reservoir Baylor n/a 30,700
Olney Lake Y oung 1,260 n/a
Santa Rosa L ake Wilbarger n/a 11,570

Sources. Texas Natural Resource Conservation Commission
1999 Texas Almanac
*1986 Freese and Nichols, Inc. Report

In addition to the lakes liged in the previous table, some municipdities and water supply
corporations obtain their raw water from wels and springs. As of 1980, however, many of the
wells and springs have ceased to flow, due mainly to over-pumping of the areal s groundwater.
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Average Flow of the Wichita River near Seymour, TX
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Average Stream Flow

1-9



Average Flow of Beaver Creek near Electra, TX

Drainage Area = 652 sg. mi.
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Annual Flow of the Wichita River near Seymour, TX
Drainage Area = 1,874 sq. mi.

250000
=
% 200000
8
= 150000
]
(N
= 100000
>
€ 50000
<C
0
o ™ [{e] (@] N L0 [o0] — < N~ o
© [{e) [{e] [Te] N~ N~ N~ [o0] [o0] [e0) (2]
o)) (o] o (o] (o] o ()] (o] (o] ()] (o))
— — — — — — — — — — —
Year

1993

1996

Annual Flow of the Wichita River near Mabelle, TX
Drainage Area = 2,086 sg. mi.

250000
% 200000
S
= 150000
°
(N
= 100000
=}
£ 50000
<C
0
o ™ [{) (o] N o 0] — < N~ o [92) [{e]
o [{e] [{e] o N~ N~ N~ [e0] [e0] [o0] (2] ()] (o]
(o)) [e)] [e)] (o)) [e)] [e)] (o)) [e)] ()] (o)) [e)] ()] (o))
— — — — — — — — — — — — —
Year
Annual Flow of the Pease River at Vernon, TX
Drainage Area = 3,488 sqg. mi.
250000
‘% 200000
S
= 150000
°
(T
— 100000
>
£ 50000
<C
0
o ™ [{e] (@] N o [o0] — < N~ o [s2] o
© [{e] [{e] © N~ N~ N~ [o0] [e0] [ee] (2] ()] (2]
)] (o] [o)] )] [o)] [o)] =] (o] [o)] o] [o)] [o)] o]
— — — — — — — — — — — — —
Year
Chart 1-3 NOTE: Data obtained from the USGS was
Annual Stream Flow incomplete for Gauging Sta. 1 & 3.

1-11




Annual Flow of Beaver Creek near Electra, TX
Drainage Area = 652 sq. ft.
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There are two mgor aquifers (Seymour & Trinity) and one minor aquifer (Blaine) in Region B.
The Seymour Aquifer, found mainly in the western portions of the region, provided 151,765
acre-feet of water to the area in 1994. According to the Texas Water Development Board, 93
percent of this supply was used for irrigation purposes and most of the remaning supply was
pumped for municipa use by the cities of Vernon, Burkburnett, Electra, and Seymour.

Extreme northern reaches of one of the date€'s most expandve aquifers, the Trinity Aquifer, lie in
western and southern Montague County, the easternmost county in Region B. Water from this
aea of the aguifer is used mainly for irrigation purposes, due to its reativey low wdl yidd.
Figure 3 shows the location of the mgor aguifers within Region B.

Figure 4 shows the location of the only minor aguifer in Region B, known as the Blaine Aquifer.
The Blaine Aquifer is found only in Cottle, Foard, Hardeman, and King counties of Region B,
and nearly 98 percent of the water pumped from this aguifer is used for agricultural purposes®
The water pumped from this aquifer is highly contaminated with dissolved solids from naturd
hdite dissolution. In addition to the naturd contamination, sgnificant pollutants are adso present

inthe aquifer asadirect result of oil and gas production

Region B boast nearly 150 natural springs and seeps across the area® While some continue to
produce water today, many of these springs have dried up over time due to over-pumping of the
groundwater for municipa, agriculture, indudtrid, and mining use.  While it is important to note
that the use of springs for water supply is not common across the region, due to excessve
amounts of chlorides and dissolved solids, there exists severad springs that are il utilized for
domestic agriculturd, and mining supply. In addition, the smdler producing sorings feed naturd
ponds and creeks that are habitat for many plants and animas. It should be recognized that any
future development of underground sources of water, as well as the overuse of existing suface
water supplies, may cause a widespread decline in the viability of existing springs. On the other
hand, the creation of new surface water supplies such as lakes, ponds, cands, etc., will serve to
replenish the underground water supply, rguvenate exiging or extinct springs, and possbly
create new springs and seeps.
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Agriculture is the main component of regiond water use, accounting for 67 percent of al water
used. Irrigation water is currently provided from Lakes Kemp and Diverson in unlined cands
by the Wichita County Water Improvement Didrict, the mgor irrigetion provider in the region.
A dgnificant amount of irrigation is aso provided from groundwater. Irrigation use in the region
is expected to decline to 56 percent throughout the study period as more efficient pumping and
irrigation techniques and equipment are being implemented across the region. Municipd use is
expected to reman reatively condant due to conservation, while commerciad and indudria use
is expected to increase by nearly 260 percent. This dgnificant increase is due to a proposed
power generation plant in Archer County. The overdl increese in water use in the region is
projected to be about 10 percent throughout the study period. Figure 5 shows the actua water
use by category for Region B in 1990 and 1996 as published by the Texas Water Development
Board®. The 2050 projections are taken from Chapter 2 of this report.
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Table 1-8 shows the water rights holders of Region B and their permitted and actud usage.

Table 1-8: Water RightsHoldersand Their Usage®

Rights Water Permitted Reported Use
Holder Supply Use (ac-ft)] 1994 1995 1996
A.L. Rhodes Little Wichita River 3.600 0 0 0
City of Bowie Amon G. Carter 5.000 1,199 0 1234
Peba Qil & Gas Co. Red River 1.600 0 0 0
N. Montague Co. MWA L. Nocona 1.260 597 563 599
Red River Authority Truscott Brine Res. 3.050 0 0 0
Red River Authority South Wichita River 8,780 4838 1 5489 | 5104
Lonnie D_Allsup Trib, Of Wichita River 2.150 360 360 360
City of Wichita Falls Holliday Creek 7.950 0 0 0
Wichita County WID #2 Ls. Kemp & Diversion 103.000_ 1 60,5721 50,490 35,720
W.T. Waggoner Estate Ls. Santa Rosa & Wharton 3.070 324 353 314
City of Electra L. Electra 1.400 693 307 440
City of Wichita Falls L. Kickapoo 40,000 13,8061 12518 14,498
City of Olney Ls. Olney & Cooper 1.260 649 604 0
City of Wichita Falls L. Arrowhead 45,000 12.604] 12931 | 14.242
City of Wichita Falls Little Wichita River 2.350 3,535 ] 3,585 | 3.898
City of Henrietta Little Wichita River 1.550 470 0 679
W. Tex. Utilities Co. L. Pauline 7,140 3 0 4
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A more detailed analysis of water use and water use projections is presented in Chapters 2 and 3

of this report.

1.5 Climate Data

The best way to describe the weather of Region B is voldile. It has the ahility to change from
one extreme to another in a short period of time. Annud precipitation can dso vary greatly from
year to year. The average annud rainfdl for the region is 27.4 inches, however, the extremes
range from 47 inches in 1919 to 12 inches in 1896°. Table 1-9 shows monthly averages and
records for the Wichita Fals area and Table 110 lists temperatures and rainfal for each county
in the region.

Table 1-9: Monthly Averages and Records for Wichita Falls®

Monthly Avg's | Jan | Feb | Mar| Apr | May | Jun | Jul Aug Sep Oct | Nov | Dec
High Temp. 52 57 66 76 83 92 97 96 87 77 64 55
Low Temp 28 32 41 [310] [o1°] 68 73 71 64 b2 41 31

Dewpoint 28 31 37 a7 58 64 65 64 60 50 38 30
Precipitation 1.0411.4612.2113.01] 407 1352 1.72 2.48 3.82 2.74 11.5411.29

Snowfall 201191091 Tr. 00 | 00| 0.0 0.0 0.0 Tr. 03111
Wind Speed [ 11.2112.11134113.1] 12,1 112,11 11.2 | 1041 105 | 107 |11.4)11.2]

Monthly Rec's] Jan | Feb | Mar] Apr | May | Jun | Jul Aug Sep Oct | Nov | Dec
High Temp. 87 93 1100} 102] 107 | 117 114 113 108 102 89 88
Low Temp -12 -8 3] 24 36 50 b4 53 38 21 14 -7
Precipitation | 4.4816.801 5.38| 8.50| 13.22 |1 9.63] 11.86| 11.05] 10.23 | 11.77 ] 7.34]16.12

Table 1-10: Temperature Extremes and Average Rainfall®

Temperature (of) Annual

Jan. Mean Min. July Mean Max, Rainfall (in)
Archer 29 98 29.3
Bavlor 26 97 27.3
Clay 26 97 31.9
Cottle 25 96 22.3
Young 26 96 30.6
Eoard 24 97 23.9
Hardeman 23 97 24.5
King 24 o8 23.8
Montague 31 96 32.9
Wichita 28 97 289
Wilbarger 25 97 25.7
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The region is obvioudy drier in the western areas and has more rainfdl in eastern and southern

counties.

Since 1930, the entire State has experienced 7 mgor droughts. Two of these droughts have
occurred in the past 3 years, in 1996 and 1998. It has been predicted that between 15 and 30
percent of Texas farmers will quit the business this year due to recent droughts’. This fact is
paticularly sgnificant for Region B since agriculture is a mgor contributor to the economy of
the region.

1.6 Economic Aspects of Region B

The 3 main components of the region’s economy are farming, ranching, and minera production.
As Table 1-11 shows, the maket vdue of dl agriculturd products sold in the region is
subgtantia, and the availability of water has adirect impact on thisindudtry.

Table1-11: Market Value of All Agricultural Products Sold

County Vdue Percent
Archer $ 63,394,000 21%
Baylor $ 38,007,000 13%
Clay $ 37,592,000 13%
Cattle $ 14,753,000 5%
Foard $ 11,108,000 4%
Hardeman $ 15,887,000 5%
King $ 6,598,000 2%
Montague $ 29,559,000 10%
Wichita $ 21,861,000 8%
Wilbarger $ 33,237,000 11%
Y oung $ 23,193,000 8%
Totd $ 295189,000 | 100%

The Texas Ralroad Commisson reports that Region B has over 33,000 producing oil wels and
over 600 gaswdls. Table 1-12 provides a tabulation by county of the current oil and gaswells.
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Table 1-12: Number of Oil and Gas Wells®®

County Oil Wdls GasWdls
Archer 6,949 4
Baylor 472 1
Clay 2,319 81
Caottle 52 47
Foard 172 34
Hardeman 303 0
King 995 38
Montague 2,749 48
Wichita 11,820 4
Wilbarger 2,301 2
Young 5,058 379
Totd 33,190 638

The service infragtructure is dso drong.  Some of the sarvices offered throughout Region B
include agribusness, ailfidd service, grain, fiber, and food processng. Wichita County, the
most populous county in the region, is the retail trade center for a large area.  Sheppard Air Force
Base and medicd services dso are big contributors to the economy of Wichita County. The
region boass a vaiety of manufecturing. Some aeas of manufacturing include oilfidd
equipment, clothing, building products, plagtics, €ectronics, wood products, and aircraft
equipment. Table 1-13 depicts the payrolls of each county in 1996.
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1.7 Land Use

Region B indudes some of the largest ranches in the sate, including the Waggoner Ranch in
Wilbarger County and the Four Sixes Ranch in King County.
croplands and over 3 million acres of open range. Table 1-14 shows land use percentages for
each county in the region (data for King County was unavailable).
heading of “Conservation” represent lands that had previoudy been croplands, but have been
converted to the Conservation Reserve Program. The Conservation Reserve Program, or CRP,

subgdizes famers and landowners to convert highly erodible famland to permanent grasdand

Table 1-13: 1996 County Payrolls

County Annual Payrall
(%$2,000)
Archer $13,109
Baylor 13,211
Clay 17,721
Cottle 7,302
Foard 4,339
Hardeman 19,122
King N/A
Montague 54,686
Wichita 960,436
Wilbarger 83,542
Young 105,266

for aperiod of ten years'.
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Table 1-14: Percentage of Land Use by County*

Ccounty Crops | Federal Conservation pPasture | Range | Urban | Water Transportation Total
Archer 16.2% | <0.1% 1.0% 1.6% 77.0% 0.9% 2.2% 1.1% 592.7
Baylor 29.0% - 1.6% 1.7% 61.2% 0.7% 4. 9% 0.8% h76.5

Clay 19.3% - 0.6% 6.1% 67.9% 1.6% 3.1% 1.5% 708.6
Cottle 14.7% - 12.7% 0.9% 65.3% 0.3% 2.1% 0.6% h78.6
Eoard 21.2% - 14.9% - 62.4% - 0.6% 0.9% 452 .1

Hardeman | 37.5% - 15.4% 0.4% 42.2% 1.2% 1.7% 1.6% 444.7
King 9. 7% - 2.3% 0.4% 86.4% 0.0% 0.5% 0.6% 584.9
Montague n/a n/a n/a n/a n/a n/a n/a n/a n/a
Wichita 405% 1 1.1% 1.5% 3.8% 38.7% 9.9% 1.5% 3.0% 391.9
Wilbarger | 37.2% - 7.3% .7% 46.6% | <0.1% 1 0.9% 1.3% 612.9
Young 30.6% - 0.8% 2.7% 61.0% 1.6% 2.1% 1.3% 595.4

Typica crops in Region B include cotton, coastd bermuda, wheet, dfdfa, peanuts, gran
sorghum, watermelons, pecans, peaches, and other various fruits. Cattle for beef and dary
production is the mgor component of the livestock industry, with sheep, swine, and equine aso
present™.

1.8 Ecology and Wildlife!

Mogt of Region B lies in the area known as the “Ralling Plains’ with the exception of Montague
County, which lies in the "Oakwoods and Prairies’ aea The Texas Paks and Wildife
Depatment describes the “Ralling Plains’ region as a “gently ralling plan of mesquite and short
grass savanna” The open range is generdly characterized by its mesquite brush, prairie grasses,
and sandstone outcroppings and cottonwood, hackberry, and satcedar brush can be found near
mogt rivers and dreams.  This vegetation is important to the survivd of both resdent and
migratory birds. It is evident by the widespread mesquite, however, that over-grazing, soil
eroson, and the lowering of the groundwater table have dl contributed to the decline of the
native grasdands. The topography of the region gently dopes to the east and southeast. The Red
River and its mgor tributaries drain most of the region; however, extreme southern reaches of

the region are drained by tributaries of the Brazos and Trinity Rivers.

The Texas Paks and Wildlife Depatment uses freshwater mussds as water qudlity indicators
because they are usudly the firg organisms to show their sengtivity to changes in aguatic
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quality. Recent surveys have determined that 52 separate species of mussals have declined®.
Another organism used to indicate water qudity is the minnow. Since 1950, minnows nétive to
the Big Wichita River System have dso shown serious declines'. These native minnows include
the plains minnow, the slver chub, and the severd varieties of shiner.  The plans minnow is
commonly used in support of a sgnificant commercid batfish industry. The dedine of these
organisms indicates poor water conservaion and management. Runoff and scouring flows have
increased with broad increases in over-grazing, highway development, and generd land clearing.
Scouring flows can cause excessve sedimentation, thus diminating the naturd habitats of these

organisms.

The “Roalling Plans’ region of Texas is not usudly thought of as an area rich in wetland habitets.
However, the region is actudly very important to both migrating and wintering waterfowl. In
fact many species of migrating shorebirds, raptors, and other birds stop over in the region to feed
and rest on the available wetlands!

There are over 40 species of water-dependant reptiles, amphibians, and mammads that live in the
sudy area.  Some of these include minks, muskrats, and beavers, snakes, turtles, sdlamanders,
and frogs. Fish species present in the study area include drum, carp, buffdo, bluegill, sunfish,
largemouth, white, spotted, and striped bass, white crappie, flathead, blue, and channe catfish,
and walleye. Lake Kemp supports a notable striped bass fishery. Some endangered species are
also present across the region. Table 115 lists the endangered and threatened species present in
the region.

Copper Breaks State Park located 12 miles south of Quanah in Hardeman County contains 1,889

acres, and a 70 acre lake. The park has abundant wildlife, and according to the 1998 Texas
Almanac, ishome for part of the official Texas Longhorn herd.
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Region B - Endanger ed/Threatened Species*

Table 1-15

SPECIES STATE STATUS FEDERAL STATUS

Reddish Egret Threstened

Peregrine Falcon - Endangered
American Peregrine Falcon Endangered Endangered
Arctic Peregrine Falcon Threstened Endangered
Whooping Crane Endangered Endangered
Bad Eagle Threstened Thresatened
Brown Pdlican Endangered Endangered
White-Faced Ibis Threatened -
Interior least tern Endangered Endangered
Black-capped Vireo Endangered Endangered
Shovelnose Sturgeon Threatened -
Texas Kangaroo Rat Threatened -
Black-footed Ferret Endangered Endangered
Brazos Water Snake Threstened -
Texas Horned Lizard Threstened -

1.9 Summary of Existing Local or Regional Water Plans
In April, 1999 surveys were sent to the water providers of Region B to determine, among other
things, if they possessed a water conservation plan or a loca or egiond water plan. Table 1-16

lists the results of those surveys.
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Table 1-16: Survey Results Regarding Water Plans

Water Provider

Existing Drought
Contingency
Plan?

Existing Water
Conservation
Plan?

Existing Local
or Regional
Water Plan?

Special
Concerns of
the Provider

Archer County MUD

Y

Y

Supply

Arrowhead Lake WSD

Arrowhead Ranch Estates

Baylor County WSC

Nitrates

Bax CWSD

City of Archer City

City of Bowie

City of Burkburnett

Nitrates

City of Byvers

Nitrates

City of Charlie

Nitrates

City of Crowell

Nitrates

City of Dumont

Citv of Flectra,

Nitrates

City of Henrietta

City of Holliday

Citv of lowa Park

City of Lakeside City

Storage

City of Megargel

Citv of Nocona

City of Nocona Hills

Nitrates

Citv of Qlney

Storage

City of Paducah

City of Petrolia

City of Pleasant Valley

City of Quanah

City of Saint Jo

City of Scotland

City of Seymour

Nitrates

City of Sunset

Storage

City of Vernon

Nitrates

City of Wichita Falls

Dean Dale WSC

Farmers Valley WSD

Foard County WSD

Egrestburg WSC

Goodlett WSD

Hinds CWSD

Horseshoe Bend WSC

Lockett WSD

Medicine Mound WSD

Northside WSC

Nitrates

Quanah NE WSD

Ringgold WSD

South Quanah WSD

West Texas Utilities

Wichita Valley WSC

Windthorst WSC
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The table shows that as of May 1, 1999 most providers did not have a drought contingency or
water conservation plan that meets the new requirements of Senate Bill 1. However, as a part of
the Senate Bill 1 planning efforts, most entities developed the plans as required.

1.10 Summary of Recommendationsin the State Water Plan

The 1997 Consensus Texas Water Plan anticipates that Region B will have adequate water
supplies throughout the planning period. The man recommendeation of the Plan is to employ
consarvation measures to reduce water waste. Also, the heavy dissolved solid and chloride
concentrations in the western portions of the region are preventing the full utilization of the
available water resources. To reduce this, the 1997 Consensus Texas Water Plan recommends
that the Red River Chloride Control Project, sponsored by the Red River Authority of Texas,
continue to be funded and operated.

1.11 Identification of Known Threatsto Agriculture or Natural Resources

Excessve concentrations of total dissolved solids, sulfate, and chloride are a generd problem in
most streams of the Red River Basin under bw flow conditions. The high sdt concentrations are
caused, in large part, by the presence of sdt water springs, seeps, and gypsum outcrops.  Sdt
water orings are generadly located in the western portion of the (Red River) basin in the upper
reaches d the Wichita River, the North and South Forks of the Pease River, and the Little Red,
which is a tributary to the Prairie Dog Town Fork of the Red River. Gypsum outcrops are found
in the area ranging westward from Wichita County to the High Plains Caprock Escarpment”.

The excessve amounts of dissolved solids and chlorides in the water present problems to
managers, planners, and others concerned with water treatment for municipd use. For this
reason, the qudity of the available water supply is as much an issue as the quantity for Region B.
Waer consumers of dl kinds, whether municipd, indudtrid, or agriculturd, desre water that is
less dine however, these conditions have existed for many years, and the plants and animas
that live with them lave adapted wel. The Red River Authority of Texas is sponsoring a federd
chloride control project to control the naturad chloride pollution in the Red River Basn by
impounding high chloride waters from the naturd brine springs.  The planned reduction of the
sdinity will aso reduce the base flow of water in the streams and rivers and may dter the aquatic
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ecosysem.  Consequently, these changes may cause the decline in the numbers of native
organisms.  In addition, as was previoudy noted, runoff and scouring flows have increased with
broad increases in over-grazing, highnway deveopment, and generd land dearing. These flows

can cause excessve sedimentation, thus diminating the natural habitets of the native organisms.

1.12 Water Providersin Region B

Water is provided in Region B by a number of entities. The cities provide most of the water in
the region with the City of Wichita Fals providing the mgority of the water. Other mgor
providers include the Red River Authority of Texas and the Greenbet Water Authority. The
wholesdle suppliers in the region are the City of Wichita Fals and the Greenbdt Water
Authority. The following Table 1-17 shows a comprehengve liging of the water providers and
the municipd use for the year 1996. A more detailed discussion of water use is presented in the
next section of this report. It should be noted that these use figures do not include water for
irrigation, manufacturing, eectrica power, livestock, or mining.
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Table1-17: Water Providersand Usersin Region B®

USER COUNTY RIVER 199 USER COUNTY RIVER 1996 USER COUNTY RIVER 1996
BASIN DEMAND BASIN DEMAND BASIN DEMAND
AFIYR AFIYR AFIYR
Archer City Archer RED 351 Baylor WSC Archer RED 18 Goodlet WSD Hardeman RED 17
Holliday Archer RED 226 Archer Co. MUD #1 Archer RED 110 Medicine Mound WSD Hardeman RED 17
Lakeside City Archer RED 149 Megargel Archer RED 46 Quanah NE WSD Hardeman RED 59
Seymour Baylor BRAZOS 694 Scotland Archer RED 222 S Quanah WSD Hardeman RED 18
Byers Clay RED 86 Windthorst WSC Archer RED 224 Hardeman Co. Other Hardeman RED 98
Henrietta Clay RED 642 WichitaValley WSC Archer RED 212
Petrolia Clay RED 104 Archer Co. Other Archer RED 10 King-Cottle WSC King RED 215
Paducah Cottle RED 239 Archer Co. Other Archer TRINITY 9 Dumont WSD King RED 51
Crowell Foard RED 216 Archer Co. Other Archer BRAZOS 19 King Co. Other King RED 2
Chillicothe Hardeman RED 165 King Co. Other King BRAZOS 3
Quanah Hardeman RED 720 Baylor WSC Baylor BRAZOS 187
Guthrie King RED 64 Baylor Co. Other Baylor RED 27 Forestburg Montague RED 22
Bowie Montague TRINITY 1,092 Baylor Co. Other Baylor BRAZOS 25 Montague WSC Montague RED 31
Montague Montague RED 31 Nocona Hills WSC Montague RED 7
Nocona Montague RED 577 Bellevue Clay RED 42 Oak Shores WSC Montague RED 4
Sant Jo Montague TRINITY 139 Bluegrove WSC Clay RED 7 Sunset WSC Montague RED 18
Saint Jo Montague RED a7 CharlieWSC Clay RED 9 Ringgold WSC Montague RED 21
Burkburnett Wichita RED 1,443 Dean Dale WSC Clay RED 262 Montague Co. Other Montague RED 230
Electra Wichita RED 557 Arrowhead Lake WSD Clay RED 95 Montague Co. Other Montague TRINITY 614
lowa Park Wichita RED 1,192 Arrowhead Ranch WSD Clay RED 86
WichitaFalls Wichita RED 21,650 Friberg-Cooper WSC Clay RED 83 Friberg Cooper WSC Wichita RED 83
Vernon Wilbarger RED 2317 Clay Co. Other Clay RED 522 Horseshoe Bend WSC Wichita RED 14
Olney Young BRAZOS 719 Clay Co. Other Clay TRINITY 52 Pleasant Valley Wichita RED 96
Other Rural 5,496 WichitaValley WSC Wichita RED 494
TOTAL 38,976 King-Cottle WSC Cottle RED 422 Dean Dale WSC Wichita RED 65
Cottle Co. Other Cottle RED 10
Foard Co. WSD Foard RED 68 Box Com. WD Wilbarger RED 19
Margaret WSD Foard RED 12 FarmersValley WSD Wilbarger RED 28
ThaliaWSC Foard RED 15 Harrold WSC Wilbarger RED 30
Foard Co. Other Foard RED 49 Hinds Com WSD Wilbarger RED 26
Lockeit WSD Wilbarger RED 94
Northside WSC Wilbarger RED 31
Odell WSC Wilbarger RED 16
Oklaunion WSC Wilbarger RED 40
Note: Water use shown is for municipal purposes. Wilbarger Co. Other Wilbarger RED 230




1.13 Major Water Providers

Senate Bill 1 requires that each regiona water planning group designate its "Mgor Water
Providers' (MWP) and develop data related to those entities. According to the rules, "An MWP
is an entity, which ddivers and sdIs a dgnificant amount of raw water for municipa and/or
manufacturing use on a wholesde and/or retall bass. The entity can be public or private (non
profit or for-profit). Examples incdude municipdities with wholesde cusomers, river
authorities, and water digricts” The designated "Mgor Water Providers' in Region B are:

Greenbet M & | Authority
City of WichitaFdls

It should be noted that an entity designated as MWP receives no specia congderation in the plan

and that each water provider is on an equal basis. The data required to be provided for the
MWPs smply aids in the accounting for the water of the region.

1-29



LIST OF REFERENCES

Evaluation of Selected Natural Resources in Parts of the Rolling Plains Region of North-
Central Texas. Water Resources Team, Resource Protection Divison, Texas Parks
and Wildlife Department, 1998,
http://mwww.tpwd.detetx.ustexaswater/shl/wildlif/rolling/rolling index.htm

1998 Total Population Estimates for Texas Counties, Department of Rura Sociology,
Texas Agricultura Experiment Station, Texas A & M Universty Sysem, August
1999, http://txsdc.tamu.edu/tpepp/1998 txpopest_county.html.

County and City Data Books, Geospatid and Statisticad Data Center, The University of
Virginia, 1994, http://fisher.lib.Virginia EDU/ccdb/county94.html.

J. A. Kemp's Vision Helped Area Prosper, Wichita Fals Times & Record News, Page
1A, 7A, August 25, 1998.

The 1997 Consensus Water Plan, The Texas Water Development Board, 1997.

Climate Data for Wichita Falls, TX, Nationd Climatic Data Center, Nationd Oceanic
and Atmaospheric Administration, July, 2000,
http://www4.ncdc.noaa.gov/cgi-
win/wwcgi.dll/wwDI~StnSrch~Stnl D~20025762#0ONLINE.

Interview with Susan Combs, Texas Agriculture Commissoner, Wichita Fals Times &

Record News, Date Unknown.

Oil Well Counts by County, Oil and Gas Divisgon, Texas Ralroad Commisson, February
2000, http:/Aww.rrc.gtate.tx.ug/divisons/'og/information data/stats'ogowl ct.html.

1-30



0. Gas Well Counts by County, Oil and Gas Divison, Texas Ralroad Commission,
February 2000,

http://www.rrc.state.tx.us/divisions/og/information-data/stats/oggwlct.html .

10. Brune, Gumar M. Springs of Texas, "Volume " K. Worth: Branch-Smith, Inc., 1981.

131



POPULATION AND WATER USE PROJECTIONS
TEXASSTATE SENATE BILL 1
REGION B

2.1 Region B Overview

The deven North Centra Texas counties of Region B contain only one city larger than 100,000,
which is Wichita Fals The other communities are smdler and more rurd in nature with
incomes that are dependent on agriculture and, to a lesser extent, the oil industry. Consequently,
the population for the region is projected to have only a moderate increase for the next fifty years
from 201,984 people in 1996 to 216,914 in 2050, or 7.5 percent. Tables A1 through A-3, in
Attachment 2-1 summarize dl of the population projections for the region through the year 2050.
These projections were made by usng the 1996 through 1998 population information as
provided by the Texas State Daa Center in conjunction with questionnaires mailed to every
water provider in the Region. Attachment 1 details the population projection procedure.

Per capita municipal water use is predicted to gradudly decline over the planning period from
187 gdlons per capita per day (gpcd) in 2000 to 161 gped in 2050 based on water use and
population projections shown in Attachment 2-1. According to the 1997 amended Texas Water
Plan published by the Texas Water Development Board, the use for the entire state was shown to
be 168 gpcd in 1990 with an increase to 181 gped in 2000. In 2050 the statewide use is predicted
to decline to 157 gpcd. Region B's water use is currently in-line with the statewide average and
is expected to decline in the future as predicted with the average. Since a large mgority of the
region is rurd in naure, the percentage of conservation savings for the sate as a whole will
probably not be redized to the same extent in this aea. In the more densely populated aress
where new congruction is progressing at a faster pace, more water conserving measures can be
implemented by requiring the newer plumbing fixtures and mantaning tighter controls on
ovedl water use. Tables A-4 through A-8, in Attachment 2-1, summarize the projected water
demands through the year 2050.
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2.2 Population Growth
The Region B projected totd population growth is shown in Fgure 2-1. The projections were
determined by:

POPULATION

Using the latest information published by the State Data Center for city populations,

Surveying the cities, smdler communities, rurd water supply corporations, municipa
utility didricts, and river authorities to determine population based on exising meter
counts,

Usng growth trends derived from the surveys based on populations and meter counts
from 1990 to 1998.

Figure2-1
Projected Population for Region B per Attachment 2-1
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Table 2-1 - Projected Population Data Points per Attachment 2-1

YEAR

2000

2010

2020

2030

2040

2050

POPULATION

197,793

204,521

210,634

213,261

215,196

216,914

The city with the highest projected growth rate is Wichita Fdls. It is expected to grow by
dightly over 20 percent in the next fifty years for many reasons Recently the city annexed
additional property north and west of town. The Allred Prison has a condruction project in
progress to double the dze of the facility, Midwestern State Universty student population has
increased in recent years, and Sheppard Air Force Base continues to expand its training facilities.

Other towns that may experience some growth include Lakesde City, Henrietta, Burkburnett,
lowa Park, and Vernon.

2.3 Water Uses

2.3.1 Total Region B Use

The water use for Region B has been divided into severa categories for analyss purposes. The
vaious uses andyzed incude water for municipd use (MUN), indudtrid or meanufacturing
(MFG), power cooling (PWR), mining (MIN), agriculturd irrigation (IRR), and livestock
watering (STK). Figure 2-2 shows the amounts of water predicted to be required for these
categories through the year 2050. The water use is shown in acre-feet (Ac-F) units with one
acre-foot being equivaent to 325,851 galons of water.
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Figure 2-2
Projected Water Usefor Region B per Attachment 2-1
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Table 2-2 - Projected Water Use Data Points (Acre-Feet)
YEAR 1996 2000 2010 2020 2030 2040 2050
MFG 3,230 3,266 3,547 3,755 3,968 4,260 4,524
PWR 11,116 9,460 27,360 31,360 35,360 35,360 35,360
MIN 1,192 1,176 909 845 811 785 792
IRR 100,564 102,106 |99,880 97,687 95,522 93,385 91,277
STK 11,574 12,169 12,169 12,169 12,169 12,169 12,169
MUN 38,976 41,395 40,715 39,820 39,373 39,068 39,092
TOTAL |166,652 169,572 |184,580 (185,636 |187,203 (185,027 |183,214

Total water consumption for the region is predicted to increase gpproximately 10 percent from

1996 to 2050. Figure 2-3 compares the water uses of 1990 to the projected water uses for 2050.
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The two scenarios in Figure 2-3 show that the composition of water use for this region is not

anticipated to change much. However, a proposed new power plant in Archer County will
contribute to the more than doubling of the amount of water required for that category.

Figure 2-3
Composition of Past and Projected Region B Water Use

2050 REGION B - WATER USE
1990 REGION B - WATER USE
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8% 2%

2.3.2 Municipal Water Use

Municipd water use is defined by the TWDB as resdentid and commercid water use
Resdentid use incdudes sngle and multi-family household water use.  Commercid use includes
water used by busness edtablishments, public offices, and inditutions, but does not include
indugtrial water use. Reddentid and commercia water uses are categorized together because
they are amilar types of uses, for example, each category uses water primarily for drinking,
cleaning, sanitation, cooling and landscape watering.

The totd municipd water use for Region B is shown to decline from 41,395 Ac-Ft in the year
2000 to 39,092 Ac-Ft in 2050 in spite of a population increase of over 10 percent. The decrease
is anticipated because, as previoudy mentioned, the per capita water use is expected to decrease
over the next fifty years. Decreases in water use are expected due to water conservation
measures implemented by the dties and individud users incuding more efficient plumbing
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fixtures, better lawn watering procedures, and tighter controls on water losses by the water
providers and other conservation measures.

The graph of the municipd water use line shown in Figure 24 indicates the declining water use
trend from the year 2000 through 2050.

Figure2-4
Total Municipal Water Usein Region B per Attachment 2-1
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Snce weether has a sgnificant impact on municipd water use, dl projections for the future have
been based on a below average rainfadl year. Water use data was accumulated for the water users
of the region through research of records at the TWDB, the TNRCC, and through questionnaires
sent to the sdlers of municipd water. Many of the esimates of future use have been based on
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the water sold in 1996 as it was a particularly dry period in the North Texas region, and tota
water use peaked.

2.3.3 Manufacturing Water Use

Manufacturing, or industria, water use has been defined as water used in the production process
of manufactured products, including water used by employees for drinking and sanitation
purposes. Water use for manufacturing products (MFG) in Region B is a smal percentage, less
than 5 percent, of the overdl water use in this region.

The mgority of the MFG water use is in Wichita County by the indugtrid facilities in and around
Wichita Falls. Over 62 percent of the MFG water for the region is consumed in Wichita County.
Wilbarger, Hardeman, and Montague Counties dso have facilities that require water in the MFG
caegory. The top sx MFG fadilities in Wichita County used dightly over 78 percent of the
water in 1998, and they include Vetrotex America, PPG Indudries, Stanley Proto Tools,
Howmet Corporation, Wichita Fals Cagtings, and Tranter Inc. Wilbarger County has Rhodia
Inc. and Wright Brand Foods as the mgor indudtrial users for that area.  There are numerous

other smdl industrid usersin Region B.

Based on the increasing trend of water required for MFG in Region B, an increase from 3,266
Ac-Ft in 2000 to 4,524 Ac-Ft in 2050 has been projected. While the percentage increase for the
category is 38 percent, the amount of the increase of MFG water, as consdered in the overdl
regiond plan, is much smaler a 9 percent. Figure 25 shows the projections for manufacturing

water usein Region B.
Region B will probably have some growth in the number of indudtrid facilities that locate in that

area. That growth will be attributed to reasonable land prices, a good labor market, and above

average power and water resources.
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Table 2-3 - Projected Industrial Water Use Data Points per Attachment 2-1
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YEAR 1996 2000 2010 2020 2030 2040 2050
MFG 3,230 3,266 3,547 3,755 3,968 4,260 4,524
PWR 11,116 9,460 27,360 31,360 35,360 35,360 35,360
MIN 1,192 1,176 909 845 811 785 792
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2.3.4 Steam-Electric Power Generation

The total water use required for steam-eectric power generation for Region B is projected to be
9,460 Ac-Ft in the year 2000 and grow to 35,360 Ac-Ft in the year 2050. West Texas Utility
Company (WTU) currently has power producing plants in Wilbarger and Hardeman Counties
and there is a smdl cogeneration plant in Wichita Fals associated with the Vetrotex America
manufacturing facility. On April 1, 1999 it was announced that Panda Energy Internationd will
breek ground in the fal of 1999 on a new 1,000 megawatt eectric generating plant in Archer
County. Condruction is expected to be complete by 2001. The City of Wichita Fdls and the
Wichita County Water Improvement Didrict (WCWID) will deliver water for the new plant
from Lake Diverson. With the new plant and possble future expanson of the WTU facilities,

the water usad in this category will be incressed subgantialy over the fifty year planning period.

The percentage of water used for power generation in Region B will increase from 8 percent in
1990 to 19 percent in 2050. The projections for water use for steam-electric power generation

are dso shown in Figure 2-5.

2.3.5 Mining Water Use

The oil and gas industry has played a large role in the hisory and development of the North
Centrd Texas area and is essantidly the only "mining” activity in the region. Fresh water has
been usad in the past to drill wells and in some cases to water flood oil fidlds. However, as the
fiedds in this aea ae maure and will not sse much more development, water required for
production will decline as wel. If oil prices reman beow the $18 to $20 per bard levd,
production will decrease even more. Based on current status of the oil industry and recent trends
in water required for mining in this region, a decrease from 1,176 Ac-Ft required in the year
2000 to 792 Ac-Ft in the year 2050 is projected and is shown in Figure 2-5.

2.3.6 Agricultural Irrigation Water Use

The largest water use in Region B is irrigated agriculture. Irrigated crops in the region include
cotton, wheat, peanuts, dfdfa, hay-pasture, vegetables, orchards, and others. The total acreage
irrigated varies from year to year depending on westher, crop price, government programs, and
other factors. Agriculturd use accounted for approximately 54 percent of the water used in 1990
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and is projected to be 50 percent of al the water used in 2050. Figure 26 shows the projected

agriculturd water use.

A portion of the water used for irrigation in Region B is from groundwater, but the mgority of
the water used is surface water. In 1996, 63,511 Ac-Ft of the total 99,764 Ac-Ft was delivered
through the unlined ditches of the WCWID. However, due to the age and congtruction of the
cand system, gpproximately 44 percent of water released into the cana system was lost due to
evaporation, seepage, and lesks. A study was prepared for the WCWID to determine the costs
for ingaling pipdinesin the candsto prevent the losses, and it was shown to be cost

Figure 2-6
Projected Agricultural Water Usefor Region B per Attachment 2-1
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Table 2-4 - Projected Agricultural Water Use Data Points per Attachment 2-1

YEAR 1996 2000 2010 2020 2030 2040 2050
IRR 100,564 102,106 |99,880 97,687 95,522 93,385 91,277
STK 11,574 12,169 12,169 12,169 12,169 12,169 12,169

prohibitive, approximately $25,000,000. Note that all surface water diverson losses are included
in the water required for irrigation. Some reduction in underground water loss is anticipated due
to the use of more efficient irrigation sysems and improved irrigation management practices. If
the chlorides are reduced in the Lake Kemp/Lake Diverson system, irrigated property by the
WCWID may actudly incresse.

2.3.7 Livestock Watering

Livestock production is an important part of the economy in Region B. In 1996, the tota water
used in the region for livestock was 11,574 Ac-Ft, and the use is projected to have a small
incresse to 12,169 Ac-Ft in the year 2000 and then remain levd from 2000 to 2050. This
represents about 7 percent of the water used in the region. The livestock water use projections

are shown in Figure 2-6.

2.4 Region B Amendmentsto 1997 Water Plan

This report has been prepared in accordance with the requirements of Texas State Senate Bill 1
(SB1). Subsequent to the passage of SB1 "Guiddines and Data Requirements for Addressng
Revisons of the Consensus - Based Population and Water Demand Projections Senate Bill 1"
were published by the Texas Water Development Board.

The rules promulgated for implementing Senate Bill 1 direct the Regiond Waer Planning

Groups to use the consensus-based population and water use projections that were developed for
and used in preparing the 1997 State Water Plan. Specificdly, the rues sate:
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Section 357.5 Guiddines for Development of Regiond Water Plans.
(d) Use of population and water demands. In developing regional water plans,
regional water planning groups shall use:
(1) state population and water demand projections contained in the state water
plan or adopted by the board after consultation with the Texas Natural
Resource Conservation Commission and the Texas Parks and Wildlife
Department in preparation for revision of the state water plan; or
(2) inlieu of paragraph (1) of this subsection, population and water demand
projection revisions that have been adopted by the board, after coordination
with the Texas Natural Resource Conservation Commission and the Texas
Parks and Wildlife Department, based on changed conditions and
availability of new information. Within 45 days of receipt of a request froma
regional planning group for revision of population or water demand
projections, the executive administrator shall consult with the requesting

regional water planning group and respond to their request.

The RWPG for Region B presented a request to the TWDB for several changes to the 1997 State
Water Plan projections in population and water. All requests were documented as required by
the guiddines and the requests were approved by the TWDB.  Attachment 2-1 contains the
documentation for the proposed revisons to the population and water use projections. As
previoudy mentioned, the results of those changes are the basis for this report.
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EVALUATION OF CURRENT WATER SUPPLIES
TEXASSTATE SENATE BILL 1
REGION B

3.1  Existing Surface Water Supply

To evduae the adequacy of supply from existing reservoirs in Region B, a review of the 1997
State Water Plan, previous water planning studies and historica operations were conducted. In
addition, projected sedimentation in the reservoirs over the planning period (2000 — 2050) was
evduaed. This information was used to assess the current firm yidds of the reservoirs
Summaries of the 1997 State Water Plan data and the proposed reservoir yieds based on this
review are presented in Tables 3-1 and 3-2, respectively. For reservoirs whose reported firm
yields could not be verified through previous studies, operation studies were conducted provided
the data was available. The adequacy of supply for Greenbelt Lake was evduated by Region A,
and the findings are presented in this memorandum. The sedimentation andyss is discussed in
Section 3.1.2.

3.1.1 Existing Water Supply Reservoirs

Greenbelt Lake

Greenbelt Lake is located in Region A, but water from the lake is used to supply severd cities in
Region B. The lake is owned and operated by the Greenbelt Municipa and Indudtrial Water
Authority, and is located on the Sdt Fork of the Red River in Donley County near the City of
Clarendon. Condruction of Greenbet Lake was completed in 1968, and the lake had an initid
conservation capacity of 60,400 acre-feet. Greenbdt Municipad and Industrid Water Authority
has a diverson right of 12,000 acre-feet per year from the lake to provide municipd, industrid,
mining and irrigation water supply. The firm yidd of the reservoir in year 2000 is edimated to be
7,699 acre-feet per year.
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Table 3-1: Summary of 1997 State Water Plan Yied Studies

Reservoir County Elev 1997 State Water Plan Uses Operation Study Critical Period | Drought |Comments
Area | Capacity | Yield Date | Author | Period of | Dates | Length of
(MSL) | (acres)| (ac-ft) | (affyr) Record (years) | Record

Lake Pauline [Hardeman NA NA NA 3,000 | Industrial | NA NA NA NA NA NA [TWDB estimatestheyield from
L ake Pauline/Groesbeck Creek
to be 3,000 AF/Y.

LakeKemp |Baylor 1144 | 155590 | 268,000 | 116,000| Municipal | 1976 | F&N 1949- | 6/42-6/45 3 6/42— |1973 capacity listed; yield based

1974 5/47 |on 2020 capacity.

Lake Archer, 1051 | 3419 | 40,000 1,100 | Industrial | 1976 | F&N 1949 Firm yield was not Original capacity; operation

Diversion Baylor 1974 determined study evaluated required make-
up from Lake Kemp to maintain
elevation

SantaRosa |Wilbarger NA NA NA NA Irrigation | 1967 | F&N NA 10/55- 13 NA [TWDB doesnot include lake in

Lake 2/57 1997 Water Plan. TWDB yield
estimates of 3000 ac-ft/yr are
based on operation studies
conducted as part of Red River
Master Plan (F&N, 1967).

LakeElectra [Wilbarger 1110 600 8,050 600 | Municipal | NA NA NA NA NA NA [TWDB yieldisbased on water
right.

N.F. Buffdo |Wichita 1048 | 1,500 | 15400 840 | Municipal | NA NA NA NA NA NA |TWDB yieldisbased on water

Crk Reservoir right.

Lake Archer 1045 | 6,200 | 106,000 | 16,072 | Municipal | 1997 | TWDB| 1940 5/58 — 323 5/58— |Original area-capacity. Yield

Kickapoo 1989 9/80 5/82 |does not account for
sedimentation.

Lake Clay, 926 | 16,200 | 262,100 | 29,532 | Municipal | 1997 | TWDB| 1940 5/58 — 323 5/58— |Original area-capacity. Yield

Arrowhead |Archer 1989 9/80 5/82 |reflects 2050 sediment
conditions.

LakeOlney/ |Archer NA NA 6,650 1,260 | Municipal | NA NA NA NA NA NA |TWDB yieldisbased on water

Cooper right.

Lake Nocona |Montague 827 NA NA 4500 | Municipal/ | NA NA NA NA NA NA |TWDB yieldisbased on

Rec/Ind original water right.
Lake Amon |Montague 920 1,848 28,589 2,600 | Municipal | 1979 | HDR 1941- 6/51— 55 6/51— (1980 area-capacity data, yield
Carter 1970 1/57 5/57 |reflects 2000 capacity.

NA — Not Available
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Table 3-2: Updated Reservoir Yieldsfor Region B

Reservoir County Elev Year 2000 Uses Operation Study Critical Period | Drought |{Comments
Area | Capacity [ Yield Date | Author | Period of | Dates [ Length of
(MSL) | (acres)| (ac-ft) | (affyr) Record (years)| Record
Lake Pauline |Hardeman 1490 543 3,297 1,800 | Industrial | 1999 | F&N 1962- 10/69 — 13 10/69— |Lakeyield with Groesbeck Crk
1982 271 10/71 |diversion
LakeKemp |Baylor 1144 | 12475 | 204,000 | 126,000| Municipal | 1976 [ F&N 1949- | 6/42-6/45 3 6/42— |Yield reflectsyear 2000
1974 8/49 |[sediment conditions.
Lake Archer, 1051 | 3282 30,100 0 Industrial | 1976 | F&N 1949 Firm yield was not Operation study indicated
Diversion Baylor 1974 determined Diversion required make-up
from Lake Kemp to maintain
elevation
SantaRosa |Wilbarger NA NA 6,980 0 Irrigation Yield estimate based on
historical performance
LakeElectra [Wilbarger 1111 731 5,626 470 | Municipal | 1999 | F&N 1940 - 10/41 - 131 | 10/41- |Area-capacity dataupdated in
1997 11/54 12/97 |1998. Reservoir most likely has
never spilled. Separate study by
Electra’ s consultant (DGRA)
found similar yield.
N.F. Buffalo [Wichita 1048 | 1500 | 14,378 2,100 | Municipal | 1999 | F&N 1940 - 7/58 — 225 7/58— [Little changeinyield through
Crk Reservoir 1997 2/81 6/87 [the planning period dueto long
critical period.
Kickapoo Archer 1045 | 6,072 | 96,302 | 15946 | Municipal | 1999 [ F&N 1940 5/58 — 223 5/58— |Revised yield to account for
1989 8/80 5/82 |sedimentation.
Lake Clay, 926 | 14,000 | 246,800 | 29,532 | Municipal | 1997 | TWDB| 1940 5/58 — 223 5/58— |Yield reflectsyear 2050
Arrowhead |Archer 1989 9/80 5/82 |sediment conditions. Y ear 2000
analysis was not conducted by
TWDB.
LakeOlney/ |Archer 1150 465 6,165 910 Municipal | 1999 | F&N 1940 - 7/58 — 26.2 7/58 — [Projected little changein yield
Cooper 1997 9/84 5/90 |duetolong critical period.
Lake Nocona (Montague 827 1413 | 21,750 1,260 | Municipal/ | 1986 [ F&N 1940- | 6/51-1/57| 55 | 6/51-5/57 |1986 area-capacity data.
Rec/Ind 1984 Projected little change in yield
over planning period.
Lake Amon [Montague 920 1848 | 27,559 2,600 | Municipal | 1979 | HDR 1941- 6/51— 55 6/51— [Yield study conducted for 1980
Carter 1970 157 5/57 |and 2030. 2000 yidd
interpolated.

NA — Not Available
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Lake Pauline

Lake Pauline is located on the upper reaches of Wanderers Creek near Quanah in Hardeman
County. The dam was completed in 1928 and the reservoir had a reported conservation capacity
of 4,137 acre-feet in 1968 (Bisset, 1999). Lake Pauline is owned and operated by West Texas
Utilities Company. Its primary use is for cooling water for the Lake Pauline power plant. The
lake is permitted for 7,137 acre-feet per year, which includes 3,000 acre-feet per year of
diversons from Groesbeck Creek. The power plant at Lake Pauline is used to meet peak
demands during the summer and winter months. As a result the water use from the lake varies
with power demands. For the years 1994 through 1996, the reported water use from Lake Pauline
was lessthan 5 acre-feet per year. The use for 1998 was reported as 119 acre-feet.

Previous yidd dudies for Lake Pauline/Groesbeck Creek were not avalablee. The TWDB
projects the yield of Lake Pauline and Groesbeck Creek to be approximately 3,000 acre-feet per
year. The sedimentation anadlysis predicts the capacity of the reservoir to be about 1,850 acre-
fegt in 2050. With such a smal capacity, it is unlikey that Lake Pauline done can support a
yield of 3,000 acre-feet per year. Therefore, a yidd study of Lake Pauline with Groesbeck Creek
diversons was conducted for the period of record from 1962 through 1982 (which was the
available period for flows in Groesbeck Creek). Since flows in Groesbeck Geek are influenced
by mining activities west of Quanah, flows into Lake Pauline were developed from drainage area
ratios with the North Wichita River in Foard County. Flows from Groesbeck Creek were
diverted to Lake Pauline to mantan the conservation sorage. Limitations to the diversons
included a maximum diverson rae (56 cfs), maximum yearly diverson (3,000 acre-feet) and the
tota flow in the river. Minimum flows were not consdered. Based on the 1971 and projected
2050 area capacities of the lake, the yied of the Lake Pauling/ Groesbeck Creek system was
determined to be 1,983 and 1,532 acre-feet per year, repectively. The esimated firm yidd for
year 2000 is 1,800 acre-feet per year.

Lakes Kemp and Diversion

Lake Kemp is located on the Wichita River, immediaidy upsream of State Highway 183 in
Baylor County. The origind storage was estimated at 268,000 acre-feet. Lake Diverson was
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congtructed approximately 20 miles downstream of Lake Kemp for secondary storage. The
reservoir liesin both Archer and Baylor counties, and has a capacity of 40,000 acre-feet.

Lake Diverson is operated in conjunction with Lake Kemp to provide water supply for
municipd, indudrid, irrigation, mining and recregtiona purposes. The City of Wichita Fals and
Wichita County Improvement Digtrict No. 2 own both Lake Kemp and Lake Diverson. Water
released from Lake Kemp travels to Lake Diverson for didribution. Irrigation water is diverted

into cand systems.

Due to high sdinity loads in the tributaries that flow to Lake Kemp, the use of water from Lake
Kemp is limited. Most of the water from the Lake Kemp-Lake Diverson sysem is used for
irrigation. To improve the water qudity of the Wichita River, the Red River Authority sponsored
the congtruction of a chloride control project, Truscott Brine Reservoir, that diverts sdine water
from the South Wichita River above Lake Kemp. Recent evduations of the effectiveness of the
project found these diversons reduce the total chloride load to Lake Kemp by approximately 25
percent. This results in a lower flow-weighted chloride concentration in the reservoir.  However,
there 4ill is a ggnificant chloride load to the reservoir sysem from the North and Middle
Wichita Rivers.  Future proposed diversons from these tributaries should further reduce the
chloride loading into Lake Kemp.

The yidld of Lake Kemp was most recently evaluated in 1976 (F&N, 1976). The yield reported
in the 1997 State Water Plan was based on this study using the year 2020 area-capacity data.
Assuming the average sedimentation rate determined from the 1973 sedimentation survey (1.13
acre-feet/ square mile of drainage area) continues over the planning period, the projected yield of
Lake Kemp in 2050 is 101,540 acre-feet per year.

Lake Diverson, while consdered secondary storage for Lake Kemp, actualy may be a demand
on Lake Kemp supplies during a drought. Water is supplied from Lake Kemp to mantan the
water eevation in Lake Diverson. Under its current operation, it is assumed that Lake Diverson
has no firm yield and is not awater supply source for this regiond plan.
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Santa Rosa Lake

Santa Rosa Lake is located in Wilbarger County on Beaver Creek. It was congtructed in 1929 by
Waggoner Edate for irrigation and had an origina capacity of 15,755 acre-feet. Current use is
for livestock and irrigation. It is permitted for 3,075 acre-feet per year, but recent hitorica use is
much lower. According to arepresentative of Waggoner Estate, the lake went totdly dry in 1971.
Based on the sedimentation andyss, the projected capacity of Santa Rosa Lake in 2050 is
reduced to about 800 acre-feet due to the lake's large drainage area. Recent reported use from the
lake is less than 70 acre-feet per year. The reported use when the lake purportedly went dry was
not available, but was mogt likdy less than the permitted use. In light of these findings, Santa

Rosa Lake has little to no reliable supply, and is not consdered a water supply source for

planning purposes.

Lake Electra

Lake Electra is located on Camp Creek near the City of Electra in Wichita County. It is owned
and operated by the City of Electra and has a diverdgon right of 600 acre-feet per year for
municipa use. At norma pool devation (1,111 feet MSL), the Sorage capacity of Lake Electra
is 5,626 acre-feet. However, due to the reaively smdl dranage area (14.5 square miles), the
lake often does not operate a norma pool eevation. Previous reports indicate the lake may
never have completely filled since congruction was completed in 1950.

Lake Electra is currently experiencing low lake levels and may be in a critica drought. A recent
gsudy conducted by DGRA for the City of Electra found tha the firm yidd of the lake is
approximately 460 acre-feet per year. This andyss was based on the 1998 area-capacity survey,
using inflows developed for a period of record from 1950 to 1970. To confirm these findings, a
separate yield study was conducted as part of this evauation for the period of record from 1940
to 1997. Inflows were based on a ranfal-runoff reationship developed from Lake Kirby for
Lake Electra (F&N, 1948). This study found the firm yield of Lake Electra to be 470 acre-feet
per year. It dso indicated tha the lake might never have filled, and that Lake Electra is il in its
critical drought. Data received from the City’s consultant indicate water levels for the lake have
continued to decline in 1998 and 1999. It is possble that Lake Electra is entering another critical
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period and further study should be conducted to confirm the leke's yidd. For this plan, it is
assumed that the firm yield of Lake Electrais 470 acre-feet per year.

To supplement Lake Electra, the City has a permit to divert up to 800 acre-feet per year from
Beaver Creek for emergency municipa use. This right has been used on occasion, but there is no
permanent diverson dructure or trangmission line. A review of avalable flows in Beaver Creek
indicates that during some years there is very little flow during the hot dry months. In 1984, the
tota flow during the dry spring and summer months was less than 800 acre-feet. Also, Beaver
Creek has a higher dinity level than Lake Electra Large diversons from Beaver Creek may
require additiond treatment, which is currently undesirable. During a drought, diversons from
Beaver Creek will be minima because of the water qudity and low flow conditions. To fully
utilize this emergency right, diversons from Beaver Creek must be planned over the year.
Assuming this occurs and water is diverted a the dlowable rate of 1.3 cfs it is estimated that
550 acre-feet per year of supply is available from Beaver Creek during a dry year. However,
gnce there is no exiding diverson sysem in place, it is assumed that this supply is currently not
avaladle to Electra.

North Fork Buffalo Creek Reservoir

The North Fork Buffao Creek Reservoir was constructed in 1964 to provide additional water for
the City of lowa Park. The dam is located below the confluence of North Fork Buffalo Creek and
Logt Creek in Wichita County. The reservoir had an origind storage cepacity of 15,400 acre-feet
with a drainage area of 33 sguare miles. The current permitted water right for the reservoir is 840
acre-feet per year. North Fork Buffao Creek Reservoir is owned and operated by the City of
lowa Park.

The yidd reported in the 1997 State Water Plan for North Fork Buffado Creek Reservoir is the
water right amount. The initid yied study of the reservoir was conducted in 1961 for a larger
lake with higoricd flows through 1959 (BMI, 1961). Subsequent yield studies of North Fork
Buffalo Creek Reservoir were not avallable. As part of this plan, a yidd study was conducted for
the reservoir for the period of 1940 through 1997. Since there was no available USGS gage in
the North Fork Buffdo Creek watershed, historicd flows were developed from the City of
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Archer gage (1940 — 1961) and Beaver Creek (1962 — 1997) based on drainage area ratios. The
yidd of the reservoir was found to be 2,100 acre-feet per year throughout the plaming period.
There was little difference in yieds between years 2000 and 2050 due to the long critical period
and relative small reduction in capacity from sedimentation.

Wichita System

The Wichita System consists of Lake Kickapoo and Lake Arrowhead. These lakes are owned
and operated by the City of Wichita Fdls for municipad and industrid supply. Water from the
lakes is trangported to Wichita Fals water treatment plants for treatment and ditribution. Some
raw water is 0ld directly to wholesale customers. A brief description of each lake follows:

Lake Kickapoo

Lake Kickapoo was built by the City of Wichita Fals in 1946 for municipad weater supply with an
initial conservation storage capecity of 106,000 acre-feet. The reservoir is located on the North
Fork of the Little Wichita River in Archer County. It is owned and operated by the City of
Wichita Fdls. The diverson rights from the lake tota 41,720 acre-feet per year. Recent
reservoir operation anayses for Lake Kickapoo conducted by the TWDB egported the firm yield
to be 16,072 acre-feet per year with an estimated conservation storage of 105,000. The TWDB
andyds did not take into account sedimentation. Therefore, the long-term yidd of Lake
Kickapoo was re-andyzed. The results of these andyses indicated only a minima decrease in
reservoir yield over the planning period. This was dtributed to the long critica period (1958 -
1982). The projected yields of Lake Kickapoo in years 2000 and 2050 are 15,945 and 15,343
acre-feet per year, respectively. The revised yieds are used in the assessment of supply.

Lake Arrowhead

Lake Arrowhead was built in 1966 by the City of Wichita Fals for municipd, industrid and
recregtiond use. The lake is located on Little Wichita River in Clay County, about 12 miles
southeast of Wichita Fdls. The lake is owned and operated by the City of Wichita Fdls. The
diverson rights from Lake Arrowhead are over 45,000 acre-feet per year. This reservoir was
recently evauated by TWDB (1997) in conjunction with Lake Kickapoo. Accounting for
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sedimentation, the yield of Lake Arrowhead in 2050 was reported to be 29,532 acre-feet per
year, with a 2050 projected conservation storage of 224,241 acre-fedt.

Lakes Olney and Cooper

Lakes Olney and Cooper are a twin-lake sysem located on Mesquite Creek in Archer County.
Lake Olney dam was congtructed in 1935 to provide municipa water for the City of Olney. In
1953 the dam for Lake Cooper was built for additiond storage. Collectively, the lakes have a
conservation storage capacity of 6,650 acre-feet, with diverson rights of 1,260 acre-feet per

year.

The yield reported for these lakes in the 1997 State Water Plan is based on the water right.
Previous yield studies were not available for review. Since the lakes have a samal drainage area
(12.3 square miles) that may not be able to support the full diverson right, estimates of the firm
yidd of Lakes Olney and Cooper for years 2000 and 2050 were determined. Inflows were
developed from the Archer City and Beaver Creek gages, and area-capacity relationships were
edimated assuming a trapezoidal shape. The firm yidd of the lakes was determined to be 910
acre-feet per year. This yidd remains congtant through the planning period due to the long
critical period (26.2 years) and small amount of sedimentation.

Lake Nocona

Lake Nocona is a 25,400 acre-foot reservoir located on Farmers Creek in Montague County,
approximately 8 miles northeast of the City of Nocona Congtruction was completed in 1960 to
provide municipd water supply to the City of Nocona. The lake is owned and operated by the
North Montague County Water Supply Digtrict. The origind permit for Lake Nocona alowed
the diverson and use of 4,500 acre-feet per year for municipa, industrid, and mining purposes.
In 1984, the find determination of water rights for the Middle Red River ssgment of the Red
River Basn reduced the authorized diverson to 645 acre-feet per year for municipa use only.
Subsequent studies reported the firm yield of the reservoir to be 1,260 acre-feet per year through
year 2030 (F&N, 1986). The water right permit for diversons from Lake Nocona was amended
in 1987 to 1,260 acre-feet per year for municipd, irrigation and recreationa uses.
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The 1986 dudy found that sedimentation is not expected to Sgnificantly affect the firm yidd of
Lake Nocona over the planning period. The yield andyses conducted in 1986 assumed 1986 area
capacity conditions and accounted for reduced inflows from Soil Conservation Services (SCS)
sructures. It was assumed that over time, the impact of the SCS dructures on runoff would
decrease as the sediment pools become slted. This would result in an increase of inflows over
the criticd period, which would negate the reduction in yidd due to future sedimentation. The
sudy concluded that the firm yield of Lake Nocona should be gpproximately 1,260 acre-feet per
year through 2030. For this plan it is assumed that the firm yied remains condant through the
planning period.

Amon G. Carter

Lake Amon G. Carter is located on Big Sandy Creek in Montague County, about 6 miles south
of the City of Bowie, Texas. The lake was originaly congtructed in 1956 and enlarged in 1979.
It has a current storage capacity of 28,600 acre-feet and an estimated yield of 2,600 acre-feet per
year. The lake is owned and operated by the City of Bowie for water supply. The existing water
right permit dlows for a diverson of 5000 acre-feet per year for municipd, industrid and
mining weter use.

Lake Amon Carter’s yield reported by TWDB is based on year 2000 capacity. Operation studies
usng year 2030 area-capacity data indicate a reduction in yidd of just over 100 acre-feet per
year (2,488 acre-feet per year). Additiond sedimentation may continue to dightly reduce the
firm yidd of this reservoir, but it should not be sgnificant. For this sudy, the 2050 firm yied of
Lake Amon Carter was estimated at 2,413 acre-feet per year.

Miller’s Creek Reservoir

Miller's Creek Reservoir is located about 7 miles southeast of Bomarton, Texas. The dam was
congructed in 1977 on Miller's Creek in Baylor County, and the reservoir extends southwest
into Throckmorton County. It is owned and operated by the North Centrd Texas MWA. It has a
permitted diversion of 5000 acre-fet per year for municipd, indugtrid and mining uses. Since

water from this reservoir is primarily used for municipa supply for cities located in Knox and
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Haskdl Counties in Region G, this reservoir will not be further consdered in the Region B

anayses.

Other Lakes and Reservoirs in the Region

Lake Wichita

Lake Wichita is located south of the City of Wichita Fdls and lies in Archer and Wichita county.
It was condructed in 1901 on Holliday Creek for irrigation and municipd use, but little water
has been used for municipal purposes since Lake Kickapoo water supply became available. This
is because Lake Wichita has a very high chloride content and must be blended with higher
qudity water to be acceptable for municipa use. Presently, Lake Wichita is used for recrestiond

purposes only.

Lake | owa Park

Lake lowa Park is located on Stevens Creek, northwest of the City of lowa Park, and has been a
source of water for the City of lowa Park since 1949. The lake has a storage capacity of 2,565
acre-feet and the water right permit dlows a diverson of 500 acre-feet per year for municipd
use. It is currently used in conjunction with North Fork Buffdo Creek for supply to the City of
lowa Park. No yield studies were conducted for this lake. For this plan, it is assumed that hdf of
the water right is avallable for supply.

3.1.2 Seadimentation and Reservoir Yidds

Sediment production rates in Region B vay condderably due to land use, soil types and
topography. Wind eroson is quite active across the rolling prairies and cultivated fidds. The
USGS and U.S. Soil Consarvation Services have compiled much of the sedimentation data
available for reservoirs in Region B. Only Lake Kemp, Santa Rosa Lake, Lake Amon Carter and
Lake Nocona have published sedimentation surveys. Therefore, for this study edtimates of
sedimentation rates were developed from severa sources.  For sedimentation rates developed
from the Texas Board of Water Engineers Report 5912, the effects of SCS dructures and
development were consdered. Estimates of reservoir capacities for years 2000 and 2050, based
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on the reservoir's drainage area and sedimentation rate, are presented in Table 3-3. Since the yidd

of a resarvoir is affected by the reservoir's area-cgpacity reationship, high sedimentation rates

will reduce the reservoir's storage capacity and firm yield. The projected reservoir yields over the

planning period are presented in Appendix A, Table 4.

Table 3-3: Estimated Sedimentation Rates and Projected Capacities

Reservoir Drainage Sediment Year Year of Capacities Sour ce
Area Rate Began I nitial (Ac-ft) (sediment

(Sg mi) (affyr/sq mi) Filling Capacity | Initial 2000 2050 rate)

Lake Pauline 42.6 0.68 1928 1971 4,137 3,297 1,849 TBWE 1959

Lake Kemp 2086 113 1922 1973" 268,000 204,356 | 86,500 F&N 1976

Santa Rosa 334 0.37 1929 1929 15,755 6,980 802 TWC 1979

Lake

Lake Electra 145 0.69 1950 1998° 5,626 5,626 5,126 TBWE 1959

North Fork 33 0.86 1964 1964 15,400 14,378 12,959 TBWE 1959

Buffalo Creek

LakeKickapoo | 275 0.68 1946 1946 106,400 96,302 86,952 TBWE 1959

Lake 832 054 1966 1966 262,100 246,800 | 224,240 | TWDB 1997

Arrowhead

Olney/Cooper 123 0.68 1935/195 | 1935/1953 | 6,650 6,165 5,747 TBWE 1959

3
Lake Nocona A 0.48 1961 1961 25,400 21,750 19,500 F&N 1986
Amon Carter 101 051 1956 1980° 28,589 27,559 24,983 HDR 1979

1. Revised construction was completed in 1973.

3.1.3 Reservoir Water Rights

At that time, COE re-surveyed the lake.
2. 1998 area-capacity data. Previous survey conducted in 1987 indicated much larger capacity. This differenceis

currently being investigated.
3. Enlargement of the Lake Amon Carter was completed in 1980 and area-capacity was determined at that time.

Water rights for reservoirs located in Region B are summarized on Table 3-4. Comparisons of

rights to firm yidds indicate that water rights for many of the reservoirs in Region B exceed firm

yidd. For most of the resarvoirs, the exising contractud demands are typicdly less than
reservoir yields. Only for Lake Electra are the historical use and municipd sales greater than the
reservoir's firm yidd. For Lake Kemp, the 2000 firm yidd is approximately 65 percent of the
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permitted right. While historical use has not exceeded the reservoir yidd, the City of Wichita
Fals and Wichita County Water Improvement District No. 2 will need to develop operationd
policies to ensure there are sufficient supplies to the users, especidly if Wichita Fdls begins to
use water from Lake Kemp for municipa use on a regular bass. Presently, weater from Lake
Kemp is used only for irrigation and industrid uses, with occasonad emergency municipa use.
A summary of the existing known contracts by reservoir is presented on Table 3-5. With the

exception of the City of Wichita Fdls, the primary water right holders are not included on Table
3-5.
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Table 3-4: Summary of Reservoir Water Rights

Reservoir Water Holder Water Right Amount (acre-feet/year) 2000

Right No. Mun Ind Irr Mining Rec Total Yied
(ac-ft/yr)

Greenbelt 5233 Greenbelt MIWA 14,530 500 250 750 16,030 7,699

Pauling/ 5230 West Texas Utility 7,137 16 0 7,153 1,800

Groesbeck Company

Kemp/ 5123 Wichita Co WID#2 25,150 40,000 120,000 2,000 5,850 193,000 | 126,000

Diversgon Wichita Fdls

Santa Rosa 5124 W.T. Waggoner 3,075 3,075 0

Edate

Electra 5128 City of Electra 600 1,400 400
5128 Emergency supply 800

Kickapoo 5144 WichitaFdls 40,000 40,000 15,945

Arrowhead 5150 WichitaFdls 45,000 45,000 29,532

Olney/ 5146 City of Olney 1,260 1,260 910

Cooper

N.F. Buffdo | 5131 City of lowa Park 840 840 2,100

Creek

lowa Park 5132 City of lowa Park 500 500 250"

Nocona 4879 North Montague 1,080 100 80 1,260 1,260

Co. WSD
Amon Carter | 3320 City of Bowie 3,500 1,300 200 5,000 2,600

Mun — Municipa Use
1. Noavalableyidd studies. The yield was assumed to be haf of the water right.

Ind — Industrid Use

Irr — Irrigation Use

Rec — Recreationa Use

Source: Texas Natura Resource Conservation Commission, Water Rights Database, 1999.
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Table 3-5: Summary of Existing Water Supply Contracts

Source Name Contract Holder Contract Amount  |Comment

MGD AFIYR
Greenbdt Crowdl| 247 No Contract Amount — 1996 Historical Use
Greenbelt Quanah 720  |No Contract Amount — 1996 Historical Use
Greenbelt Red River Authority 237 No Contract Amount — 1996 Higtorical Use
Greenbdt Georgia Pecific 328 |No Contract Amount — 1996 Historical Use
Kemp/Diverson Panda Energy Internationa 8 9,000 [New Contract™
Kemp/Diverson West Texas Utilities Co 20,000 |Contract, Water Right N0.398
Kemp/Diverson TPW Dundee Fish Hatchery 2,200
Nocona Nocona Hills Owners Assoc 246  |Contract, Water Right No.240
Wichita System Archer City 0.6 673 |Contract — Lake Kickapoo, Water Rt N0.384
Wichita System Archer County MUD #1 0.15 168 |Contract, No Expiration Date
Wichita System Burkburnett 2.493 2,795 |Contract
Wichita System Dean Dale WSC 0.825 925  |Contract, No Expiration Date
Wichita System Friberg- Cooper WSC 0.25 280
Wichita System Holliday 264  |No Contract Amount — 1996 Historica Use
Wichita System lowa Park 1.995 2,236
Wichita System Lakeside City 392
Wichita System Olney 1 1,120 |Contract — Lake Kickapoo, Water Rt No.1471
Wichita Sysem Pleasant Vdley 78 No Contract Amount — 1996 Historical Use
Wichita System Red River Authority 0.75 841
Wichita System Scotland 0.25 280
Wichita System Sheppard AFB 2.167 2,429 |Budgeted amount. The AFB is not redtricted to

amaximum or minimum water supply.

Wichita Sysem Wichita Fals 21,650 |1996 Historical Use
Wichita System WichitaVadley WSC 0.25 280
Wichita System Windthorst WSC 0.75 841
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Table 3-5 (cont): Summary of Existing Water Supply Contracts

Source Name Contract Holder Contract Amount  |Comment
MGD AFIYR
Wichita System AC Spark Plug 101 No Contract Amount - Historica Use
Wichita System Pittsourg Plate Glass 303  |[No Contract Amount - Historical Use
Wichita System Stanley Tool 95 No Contract Amount - Historical Use
Wichita System Vetrotex America 842  |No Contract Amount - Historical Use
Wichita System Flake Ind. Serv. 106  [No Contract Amount - Historica Use
Wichita System WichitaNat. Linen 93 No Contract Amount - Historicd Use
Wichita Sysem Howmet Turbine 115  |No Contract Amount - Historical Use
Wichita System W F Energy 349 No Contract Amount - Historica Use
Wichita System Howmet Refurb. 31 No Contract Amount - Historical Use
TOTAL AMOUNT —WICHITA SYSTEM 37,310

Sources. Lehfddt, David (City of Wichita). Communication with Simone Kid (of Freese and Nichols, Inc.), Dataas of May 1999,
Received August 1999.
Kidd, Bobby (of Greenbelt Municipa and Industrid Water Authority). Communication with Smone Kid (of Freese and
Nichals, Inc.), August 1999.
Texas Natural Resource Conservation Commission, Water Rights Database, 1999.

! The contract with Panda Energy isfor 8 MGD of water taken from the WCWID cana system, gpproximately 17 miles
downstream of Lake Diverson. Accounting for losses during trangport, the amount of water from the Kemp/Diversion system
to Panda Energy is approximated at 14,000 acre-ft./yr.
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3.1.4 Run-of-River Supplies

Portions of three river basins are located in Region B. The Red River and its tributaries represent
the largest river system, flowing across the centra and northern areas of the region. The Brazos
River flows through the southern portion of King and Baylor counties, and the upper tributaries
of the Trinity River liein southwest Montague County.

The Red River forms the northern boundary of Region B and flows eastward dong the Texas —
Oklahoma border.  Tributaries within the region include the Pease River, Wichita River and
Little Wichita River. High concentrations of totd dissolved solids, sulfate and chloride are
concerns for the upper reaches of these streams during low flow conditions. Naturdly occurring
sdt springs, seeps and gypsum outcrops are found in the area westward of Wichita County to the
High Plains Caprock Escarpment in Region A. The qudity of the water gradudly improves
downstream toward the eastern portion of the region. As a result water from these rivers in
Cottle, Foard, King, Hardeman and parts of Baylor and Wilbarger counties is generdly not used
or isredricted to irrigation use only.

Exiging run-of-the river water rights for the Red River sysem in Region B are shown on Table
3-6 and include rights on the Red River in Clay and Montague Counties, Little Wichita River,
Wichita River and Beaver Creek. Beaver Creek is a tributary to the Wichita River, and flows
essward from Foard County to the Wichita River in Wichita County. Groesbeck Creek, which
has a large water right associated with Lake Pauling, is addressed with this reservoir. Generdly,
rights associated with reservoirs, unnamed tributaries, or smdler rivers and Streams are not
included on Table 3-6.
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Table 3-6:

Run of the River Water Rights

Water Right County Amount Use Owner
(affyr)
Red River
4877 Montague 1,600 Mining Peba Oil & Gas
5143 Clay 200 Irrigation Joe J. Parker
Little Wichita River
4268 Clay 3,600 Irrigation A.L. Rhodes
5152 Clay 1,560 Municipd City of Henrietta
Wichita River
4433 Wichita 300 Irrigation Alvin & Nana
Robertson
5135 Clay 357 Irrigation Eagle Farms, Inc.
5136 Clay 200 Irrigation Joe L. Hale Egtate
5138 Clay 55 Irrigation M.E. McBride
5139 Clay 30 Irrigation Bob Brown
5140 Clay 270 Industrid Red River Feed
Yard, Inc.
5152A Wichita 2,352 Recreation City of WichitaFdls
5530 Wichita 32 Irrigation Joe L. Burton
Beaver Creek
5125 Wilbarger 675 Irrigation W.T. Waggoner
Edtate
5126 Wilbarger 60 Municipd W.T. Waggoner
Egate
5127 Wilbarger 85 Municipd, W.T. Waggoner
Mining Egate
5129 Wichita 404 Irrigation Harry L. Mitchell
5393 Wichita 450 Irrigation James Brockriede
5128 Wilbarger 800 Municipd City of Electra

1. Thiswater right is associated with Lake Electra. It isaright to divert water from Beaver

Creek to Lake Electrafor emergency municipa use.

Source: Texas Natural Resource Conservation Commission, Water Rights Database, 1999.

M ethodology

To as=ss the avalability of water from streams in Region B, the higtorica flows for the mgor
rivers were reviewed. Many exiding water rights ae not limited by minimum flows for
environmenta  protection, but future rights will be subject to minimum flow requirements.
Therefore, a comparison of higoricd flows, waer rights and future avalable supply was
evduaed. The Lyons method, which is TNRCC's default method in the absence of specific
dudies, was used to determine the amount of flow that is avalable when minimum flows are

consdered (Lyons, 1979). The Lyons method recommends maintaning minimum stream flows
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of 40 percent of the median flow during October through February and 60 percent of the median
flow during March through September. FHows above these amounts were assumed available for
supply. After accounting for in-stream flow requirements, the minimum annud flow for the
period of record was sdected as the avalable supply during drought conditions. A summary of
the run-of-the-river anadlysisis presented in Table 3-7.

Table 3-7: Run of the River Available Supply

River USGS Gage Period of Minimum Available Existing
Record Flow (affyr)! | Supply (affyr)®> | Water Rights
Red River 7308500 1960 — 1998 99,506 3,127 200
(near Burkburnett)
Red River 7315500 1960 — 1998 449,046 112,879 1,800
(Terra, OK)

Little 7314900 1966 — 1998 1,463 902 5,160
Wichita (above Henrietta) (3,600)°
Wichita 7312500 1960 - 1998 60,725 20,833 2,684

(at WichitaFalls)
Wichita 7212700 1968 - 1998 101,014 35,049 3,596
(near Charlie)
Beaver 7312200 1960 - 1998 11,645 7,004 2,474

Creek (at Electra)

1 Minimum annud flow recorded during the period of record
2. Minimum flow after accounting for ingtream requirements.

3. Exiding water rights, excluding City of Henrietta

As shown on the above table, there are sufficient flows in the Red and Wichita Rivers and
Beaver Creek to support exising water rights, and there may be additiond flow for potentid
future diversons. However, the water in these streams is high in chlorides and suspended solids,
which may unsuitable for municipa use.  The andlyss for the Little Wichita River found there is
little avaldble flow for diversons. This is due in pat to impoundment of upsream flows in
Lake Arrowhead. Since the water right for the City of Henrietta has priority over both Lakes
Arrowhead and Kickapoo, much of this right is supplied via Lake Arrowhead. Water is released
from Lake Arrowhead and flows downstream to the City’s diverson point. Currently, it does not
gopear that the Little Wichita River can fully support al exising water rights during a drought.
Some reductions in flows for upstream water right holders may aready be accounted for in the
andyses. However, the reported historical use for water rights greater than 1,000 acre-feet per
year indicates that many of theserights are currently not being used.
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3.2  Groundwater Supplies

3.21 General Description

Groundwater is primarily supplied in Region B by two aguifers, the Seymour and the Blaine
Gypsum. The Seymour is designated a mgor aguifer and is found in the centrd and western
portions of the region. It is currently wed in Hardeman, Wilbarger, Wichita, Clay, Baylor, Foard
and Cottle counties. The Blaine is consdered a minor aguifer and useable groundwater is limited
to the westernmogt portion of the region. These aguifers provide a large percentage of available
supply in these counties. In addition, the upper portion of the Trinity Aquifer occurs in Montague
County in the esstern part of the region. Limited quantities of groundwater are used from the
Trinity for municipd and irrigetion uses. There are dso unconsolidated formations within the
region that are used for ground water supply in some aress. The TWDB identifies these sources
as “Undifferentiated Other Aquifer”. These formations are not well defined in the literature, but
dill provide subgantid quantities of water in Archer, Clay, Cottle, Montague and Wichita
Counties. For purposes of this report, the ground water avalability for “Other Aquifers’ will be
determined from the reported historica use.

Seymour Aquifer

The Seymour Formation consds of isolated areas of dluvium that vary in saiurated thickness
from less than 10 feet to over 80 feet. This aguifer is relatively shdlow and exigts under water
table conditions in most of its extent. Artesan conditions can occur where the water-bearing
zone is overlan by clay. The upper portion of the Seymour conssts of fine-graned and
cemented sediments. The basd portion of the formation has greater permesbility and produces
greater volumes of water. Yields of wells typicdly range from 100 gpm to 1,300 gom, depending
on the saturated thickness, and average about 300 gpm.

Recharge to the Seymour is largdy due to direct infiltration of precipitation over the outcrop

area. Surface dreams adjoining the outcrop are at eevations lower than the water levels in the

Seymour aquifer and do not contribute to recharge. Other possible sources of recharge include
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infiltration from irrigation or upward leskege of waer from underlying Permian formations, but

these amounts are inggnificant.

Naturd discharge from the Seymour occurs through seeps and prings, evapotranspiration, and
leskage to the Permian. Harden edtimates that a large pat of the Seymour's tota naturd
discharge is from evapotranspiration from plants and is congderably larger than discharges to
seeps and springs (TWDB Report 337, 1992).

Water qudlity of the Seymour is varigble throughout the region, and generaly ranges from fresh
to dightly sdine. Brine pollution from ealier oil activities and excessve pumping has caused
localized concentrations of mingrds in the dluvium, limiting the full utilization of the water
resource. In addition, high nitrate concentrations occur in the ground water over a wide area
These nitrate concentrations are often due to agriculturd practices, and can be attributed to
nitrogen fertilizer or leaching from areas formerly covered by nitrogen fixing vegetation such as
grasses or mequite groves. Other sources of nitrate include organic matter from poorly

functioning septic systems, infiltration of anima wastes or naturally occurring sources.

Blaine Aquifer

The Blane Formation extends in a narow outcrop band from Wheder to King counties.
Groundwater occurs in numerous solution channeds and caverns in beds of gypsum and
anhydrite.  In mogt places the aguifer exists under water table conditions, but it is dso atesian
where overlain by the Dog Creek Shae. Saturated thickness of the aquifer approaches 300 feet in
its northern extent, and is generdly less in the Region B area. Wl yields vary congderably from
one location to another due to the nature of solution channds. It is common for dry holes to be
found adjacent to wells of moderate to high yield. The average well yield is 400 gpm.

The primary source of recharge to the Blane is precipitation tha fals on the High Pans
Escarpment to the west and the Blaine outcrop area.  The solution openings and fractures in the
gypsum provide access for water to percolate downward. The Blaine may aso receive some
recharge from the overlying Dog Creek Shde.
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Water in the Blaine gengrdly moves eastward through the solution channds, dissolving minera
deposits dong the way, and discharging to low topographic areas. The dissolved solids
concentrations in the aquifer increase with depth and generdly range from 1,000 to over 10,000
mg/l. Due to the high minerd content, the TWDB has limited the extent of the Blaine to aress
with water less than 10,000 mg/l of dissolved solids.

Naturd sat springs and seeps from the Blaine contribute to increased sdinity of surface water.
Due to the high minerd content the Blaine has been used primarily for irrigation of sdt tolerant
crops.

Trinity Group

The Trinity Group consgts of three formations, the Travis Peak, Glen Rose and Pduxy. In the
northern part of its extent, the Glen Rose thins out and the Travis Pesk and Paluxy coaesce into
a sngle geologic unit known as the Antler Formation. In Region B, the Trinity Group outcrops in
the eagtern portion of Montague County. The thickness of the aquifer ranges from less than 10
feet to 600 feet. Water table conditions occur in outcrop area, while artesan conditions exist in
the downdip formation. Wel yields in the Trinity Group range from moderate to low. The
effective recharge for the entire Trinity Aquifer as determined by TDWR is 1.5 percent of the
mean annuad precipitation over the outcrop area (TDWR, 1982).

Limited amounts of good quality water can be obtained from the Trinity in Montague County.
Ground water is generdly used for municipd, mining, irrigation and livestock purposes. Water
level declines have been recorded in heavily pumped aress to the south and southeast of
Montague County.

3.2.2 Groundwater Availability and Recharge

The average annud groundwater availability is the amount of water that could be reasonably
developed from the aquifer. It is comprised of the annud effective recharge plus the amount of
water that can be recovered annudly from storage over a specified planning period without

causing irreversble harm, such as subsidence or water quality deterioration.
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As part of the 1997 State Water Plan, the TWDB evaduated the groundwater availability for the
maor and minor aquifers of the state. Previous publications and water well data were used to
derive annud ground weater avalability. Effective recharge was determined by agpplying a
percentage of the mean annua precipitation upon the aquifer's outcrop area. For the Seymour,
the TWDB used a consarvative estimate of 5 percent of the average annud precipitation for the
entire Seymour formation. This percentage was generaly based on the low flow andyses used in
the ground water studies of Baylor and Jones counties (TDWR Report 238, 1979). In addition, an
estimated annual amount recoverable from storage was determined based on 75 percent of the
tota storage for the planning period from 1974 through 2030. After 2030, it was assumed no

water would be available from storage.

Reviews of previous ground water publications found a range of reportable recharge rates and
avalability esimaes for the Seymour Aquifer. The Baylor sudy (TDWR, 1978) indicated an
effective recharge rate of 10 percent of the average annud precipitation for the year 1969.
However, ground water availability was limited in some areas due to thin saturated thickness ad
high loss to evepotranspiration. The Baylor sudy adso did not include mining of ground weter
from storage due to the nature of the near surface aguifer (i.e., did not want to creste abnormally
low water levels. Most recently, a study by Woodward Clyde tr the City of Vernon estimated
the recharge to the Seymour in the Oddl-Lockett area in Wilbarger County to be approximately
15 percent of the average rainfal (Woodward-Clyde, 1998).

This higher edimate of recharge appears to be limited to specific areas and cannot be applied
over the regiond aguifer. Also, it is unredidic to expect that dl aquifer recharge will be
available for development. The TWDB estimate of 5 to 7 percent of the annud precipitation is a
reasonable estimate of effective recharge for the Seymour, and is appropriate for regiond water
planning purposes. However, snce the Seymour Aquifer is a near-surface unconfined aquifer
and is sendtive to recharge and withdrawds, mining of the aquifer may adversdy affect the
water supply. Therefore, for this plan, the mining of storage is not included in the ground water
avalability estimates for the Seymour.
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For the Blaine Gypsum formation, comparisons of declines of water levels and pumpage were
used to edimate effective recharge.  In Hardeman County, Maderak (TDWR, 1972) determined
the effective recharge to the Blaine to be between 5 and 7 percent of the average annua
precipitation. The TWDB used a consavative esimate of 5 percent for water availability
planning. No recoverable sorage from the Blaine was included in the avalability estimates. For
the Blaine, the ground water estimates include water with TDS up to 10,000 mg/l. For the other
aquifers in the region, the availability estimates were limited to water containing less than 3,000
mg/l of dissolved solids.

The TWDB methodology for ground water avalability for the Blaine Aquifer is gopropriate for
this planning effort. However, the Blane Aquifer has a large amount of ground water with
moderate to high sdinity. As a result much of the water from this formation is not used in the
region. The 1997 Water Plan includes water with moderate sdinity in the availability numbers
for irrigation, but is not appropriate for municipd use. Therefore, the ground weater availability
from the Blaine is broken down by TDS levd. Based on historica water qudity data, there is no
water avallable for municipa purposes. Water with TDS levels between 1,000 and 3,000 is
aopropriate for irrigation, livestock, mining and some indudrid uses Water with TDS leves
greater than 3,000 may be available with trestment or irrigation of salt tolerant crops.

The effective recharge for the Trinity Aquifer within the Brazos, Trinity and Red River basns
was determined by the trough method (TDWR Report 238, 1979). Using this method, it was
determined that gpproximately 1.5 percent of the annua precipitation over the outcrop area is
available for devdopment as effective recharge. In addition, the TWDB edimated that 1 million
acre-feet of water could be withdrawn from artesan storage within the Trinity. However, much
of the Trinity Group within Montague County is not artesian and the storage values may be less.

Since much of the Trinity Aquifer is atesan and the outcrop area is used to recharge the
downdip portion of the aquifer, a direct application of effective recharge over the outcrop area is
not gppropriate to determine ground water avalability. For this planning effort, the availability
esimates determined by TWDB for the Trinity Aquifer will be used.
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For the Seymour and Blaine aguifers, the recharge values used in the 1997 Water Plan were
based on outcrop areas defined in 1979. Since 1979, the outcrop aress have been re-defined and
there is a longer record of precipitation data available. As a result, the amount of groundwater
Groundwater
availabilities for the Seymour and Blaine aguifers were re-caculated as 5 percent of the mean

that is avalable from these aguifers differs from the 1997 Water HMan.

annud ranfdl over the outcrop area, usng the latest precipitation data and the most recent
delinegtion of recharge areas. The availability esimates for the Trinity were taken directly from
the 1997 Water Plan. A summary of ground water availability by aguifer and county is presented
in Table 3-8. Table 3-9 shows the avallability in the Blaine Aquifer by concentration of TDS.

Table 3-8: Ground Water Availability — Region B

County Name Basin Aquifer Name | Ground Water Effective
Availability | Recharge Rate
(affyr) (infyr)
Baylor Brazos Seymour 8,205 1.35
Baylor Red Seymour 1,485 1.35
Baylor Total Seymour 9,690 1.35
Clay Red Seymour 7,870 1.39
Cottle Red Seymour 8,410 111
Cottle Red Blane 27,100 1.01
Foard Red Seymour 12,130 1.23
Foard Red Blane 15,390 1.19
Hardeman Red Seymour 15,390 1.18
Hardeman Red Blane 23,770 0.92
King Red Blane 17,590 1.10
Montague Red Trinity 239 0.51
Montague Trinity Trinity 2,443 0.51
Montague) Total Trinity] 2,682 0.51
Wichita Red Seymour 13,920 1.38
Wilbarger Red Seymour 30,500 1.28
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Table 3-9: Availability in Blaine Aquifer by TDS

County Basin Ground Water Availability
(affyr)

TDS (mg/l): Total 1,000 - 3,000 |3,000 - 10,000/ >10,000
Cottle Red 27,100 6,494 18,153 2,453
Foard Red 15,390 10,945 4,445 0

Hardeman Red 23,770 13,601 10,169 0
King Red 17,590 3,706 13,884 0

Table 3-10: Ground Water Historical Use

As shown on the above tables, there are large quantities of water available in the Seymour and
Blaine aguifers, and limited quantities in the Trinity Aquifer. However, the weter in the Blaine
is unguitable for municipd use without additiond treatment, and only a portion is readily
avalable for other uses. Water quaity issues associated with the Seymour Aquifer (nitrates and
TDS) dso limit the usefulness of this resource. Higtorica use indicates that with the exception of
Wilbarger County, much of the groundwater is not fully developed or not currently being used.
A comparison of the 1997 higoricad use and groundwater availability estimates is shown on
Table 3-10.

County Aquifer Availability Historical Use-
(affyr) 1997 (affyr)
Baylor Seymour 9,690 1,352
Clay Seymour 7,870 921
Cottle Seymour 8,410 22
Cottle Blane 27,100 2,517
Foard Seymour 12,130 3,688
Foard Blane 15,390 23
Hardeman Seymour 15,390 123
Hardeman Blane 23,770 3,901
King Blane 17,590 213
Montague Trinity 2,682 419
Wichita Seymour 13,920 2,631
Wilbarger Seymour 30,500 23,344
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3.2.3 Rdiability of Local Supplies

Many of the locd cities and communities in Region B rely on groundwater for dl or a portion of
their municipal supply. Those communities that use groundwater excdlusvely incude the cities
of Vernon, Seymour, Paducah, Saint Jo and Montague. The cities of Electra, Burkburnett and
Chillicothe use a combination of groundwater and surface water. Also, severd water supply
corporations use groundwater to supply rurd areas. Based on surveys of the water users in
Region B, some of these usars ae expeiencing lower water table devations, nitrate
contamination, and/or sdt water intruson of their groundwater supplies. Nitrate contamination is

a paticular concern in the Seymour Aquifer.

Two of the citiess Vernon and Electra, have recently conducted independent studies of their
groundwater systems. The Vernon study (Woodward-Clyde, 1998) found that the City has an
edimated rdiable supply of 2.5 million gdlons per day (MGD), which is about 2,800 acre-feet
per year. In addition, there is gpproximatdy 0.5 MGD that is avalable from severd older City
wells.  This supply has higher nitrate levels and higtoricaly has been used only for pesk summer
demands. The City plans to utilize these wdls for manufacturing needs that do not have nitrate
limits. The study for the City of Electra found that the syslem can sudtain between 0.1 and 0.15
MGD without sgnificant water table decline. This amount (112 acre-feet per year) was assumed
available for future use. However, there are water qudity issues with the groundweter (nitrates
and TDS) that may preclude its use for municipa needs without additiond treatment.

3.3 Inter-Basin Transfersand Inter-Region Transfers
There is only one known inter-basin transfer in Region B. This is from Lake Kickgpoo in the
Red River Basin to the City of Olney in the Brazos basin. The City of Olney has a contract with

the City of Wichita Fdls to provide 1 MGD of water during pesk demands. Most years this
additiona supply isnot used or minimaly used.
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The only surface water supply source located outsde Region B is Greenbelt Lake. Water is
supplied from Greenbet Municipd and Indudrid Water Authority to sdected cities and

communities in Hardeman and Foard Counties viaa pipeline from Greenbelt Lake.

3.4  Allocation of Existing Supplies

3.4.1 Approach

TWDB has requested that existing water supply be dlocated to water users by city and category
(Appendix A Table 5). This includes a bresk down by county and river basn. This table
represents a picture of where the existing water is being used today. If avalable, surface water
alocations are based on current water rights, contracts and avallable yidds, accounting for the
most redraining limitation (eg., reservoir yield or water trestment). Groundwater dlocations are
based on current developed wdl fidds, accounting for aquifer limits. For categories or cities with
no associated contracts or rights, the historica use data provided by TWDB was used. Where
appropriate, the highest reported use over the past 10 years was used. Surface water use reported
to TWDB for livestock watering was assumed supplied by on farm stock ponds.

Once the dlocations were made, they were checked against source yidds. Adjusments were
made as needed. If a source's yield was less than the water rights, adjustments were made based
on higtoricad use and projected demands. If al future demands could be met by the source, then

ahierarchy of water rights was not performed.

A smilar gpproach was teken for groundwater. However, in lieu of water rights and contracts,
the higoricd maximum use (past 10 years) and groundwater availability were consdered. For
the Cities of Vernon and Electra, who have recently had their groundwater supplies evauated,
the findings of these studies were used for long-term supply availability.

As a specid case with mixed uses, the demands and water supply for Sheppard Airforce Base
(SAFB) were accounted for separately. SAFB receives most of its water supply from the City of
Wichita Fdls. It's current contract does not specify a minimum or maximum amount, but it is
expected that SAFB will use approximately 2,429 acre-feet per year of water over the planning
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period. This amount is accounted for in the totd available supply from the Wichita system
shown on Table 3-11.
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Table 3-11: Allocation of Existing Supplies— Region B

Basin County Name |City Name Source Name Existing Supply (af/yr Comment

Name 2000 2010 2020 2030 2040 2050

Red Archer Archer City Wichita System 673 673 673 673 673 673  |Long-term contract

Brazos |Archer County-Other Other Aquifer 30 30 30 30 30 30 80% of Historical Max Use
(adjusted for aquifer limit)

Red Archer County-Other Other Aquifer 107 107 107 107 107 107  |80% of Historical Max Use
(adjusted for aquifer limit)

Red Archer County-Other Wichita System 1,009 1,009 1,009 1,009 1,009 1,009 |Contracts

Trinity |Archer County-Other Other Aquifer 7 7 7 7 7 7 80% of Historical Max Use
(adjusted for aquifer limit)

Red Archer Holliday Wichita System 230 225 215 207 199 191 [No Contract Amt, Supply =
Demand

Red Archer Irrigation Kemp 4,801 4,048 3,765 3483 3,201 3,100 |5% Of Available Irrigation

(On-Farm) Releases

Red Archer Lakeside City Wichita System 392 392 392 392 392 392 |Contract, No Expiration Date

Brazos |Archer Livestock Other Aquifer 11 11 11 11 11 11 80% of Historical Max Use
(adjusted for aquifer limit)

Brazos |Archer Livestock Local Supply 122 122 122 122 122 122 |Historical Max Use, Stock
Tanks

Red Archer Livestock Other Aquifer 182 182 182 182 182 182  |80% of Historical Max Use
(adjusted for aquifer limit)

Red Archer Livestock Local Supply 2,051 2051 2,051 2,051 2051 2051 [Historical Max Use, Stock
Tanks

Trinity |Archer Livestock Other Aquifer 24 24 24 24 24 24 80% of Historical Max Use
(adjusted for aquifer limit)

Trinity |Archer Livestock Local Supply 266 266 266 266 266 266 |Historical Max Use, Stock
Tanks

Red Archer Mining Other Aquifer 1 1 1 1 1 1 Historical Max Use

Red Archer Scotland Wichita System 280 280 230 230 280 280 |Contract, No Expiration Date

Red Archer Steam Electric Kemp 14,000 14,000 14,000 14,000 14,000 14,000 |New Contract for proposed

Power plant

Brazos |Baylor County-Other Seymour 189 189 189 189 189 189 |Historica Max Use 10 Yrs,
Baylor WSC Max Use= 220
(Red & Brazos)

Red Baylor County-Other Seymour 30 30 30 30 30 30 Historical Max Use 10 Yrs
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Table 3-11: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr Comment
Name 2000 2010 2020 2030 2040 2050
Brazos |Baylor Irrigation Seymour 1,837 1,837 1,837 1,837 1,837 1,837 |Historical Max Use
(On-Farm)
Red Baylor Irrigation Seymour 375 375 375 375 375 375 [Historical Max Use
(On-Farm)
Brazos |Baylor Livestock Seymour 41 41 41 41 41 41 Historical Max Use
Brazos |Baylor Livestock Local Supply 373 373 373 373 373 373  |Historical Max Use, Stock
Tanks
Red Baylor Livestock Seymour 69 69 69 69 69 69 Historical Max Use
Red Baylor Livestock Local Supply 621 621 621 621 621 621 |Historical Max Use, Stock
Tanks
Brazos |Baylor Mining Seymour a7 a7 47 a7 a7 a7 Historical Max Use
Brazos |Baylor Seymour Seymour 747 47 47 47 747 47 Historical Max Use
Red Clay Byers Seymour 89 89 89 89 89 89 Historical Max Use
Red Clay County-Other Wichita System 1,766 1,766 1,766 1,766 1,766 1,766 |Contracts with Arrowhead
Prop/RRA/Dean Dae
Red Clay County-Other Seymour 55 55 55 55 55 55 Historical Max Use
Red Clay County-Other Other Aquifer 300 300 300 300 300 300 |Historical Max Use
Trinity |Clay County-Other Other Aquifer 72 72 72 72 72 72 Historical Max Use
Red Clay Henrietta Wichita System 600 600 600 600 600 600 |Estimated amount fromLake
Arrowhead for shortfall of
superior run of river right
Red Clay Henrietta Local Supply 960 960 960 960 960 960 |Runof River Right— Little
Little WichitaRiver Wichita (difference between
right amount and Arrowhead
maeke-up)
Red Clay Irrigation Other Aquifer 250 250 250 250 250 250 |Historical Max Use— Split
(On-Farm) Between Seymour & Other
Red Clay Irrigation Seymour 287 287 287 287 287 287 |Historical Max Use— Split
(On-Farm) Between Seymour & Other
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Table 3-11: Allocation of Existing Supplies — Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr Comment
Name 2000 2010 2020 2030 2040 2050
Red Clay Irrigation Kemp 4754 3911 3,628 3,346 3,064 2,963 |5% Of Available Irrigation
(On-Farm) Releases
Red Clay Livestock Local Supply 1,747 1,747 1,747 1,747 1,747 1,747 |Historical Max Use, Stock
Tanks
Red Clay Livestock Seymour 100 100 100 100 100 100 |Historical Max Use
Red Clay Livestock Other Aquifer A A A A A A Historical Max Use
Trinity |Clay Livestock Loca Supply 225 225 225 225 225 225 |Historical Max Use, Stock
Tanks
Trinity [Clay Livestock Other Aquifer 25 25 25 25 25 25 Historical Max Use
Red Clay Mining Seymour 502 502 502 502 502 502 [Historical Max Use
Trinity [Clay Mining Other Aquifer 6 6 6 6 6 6 Historical Max Use
Red Clay Petrolia Loca Supply 0 0 0 0 0 0 Petrolia City Lake (assume no
long-term reliable supply)
Red Clay Petrolia Seymour 70 70 70 70 70 70 Historical Use
Red Cottle County-Other Other Aquifer 155 155 155 155 155 155 |Historical Max Use
Red Cottle County-Other Local Supply 15 15 15 15 15 15 Historical Max Use
Red Cottle Irrigation Blaine 4525 4525 4525 4525 4525 4525 |Historical Max Use
(On-Farm)
Red Cottle Irrigation Other Aquifer 0 0 0 0 0 0 Historical Max Use
(On-Farm)
Red Cottle Irrigation Loca Supply 46 46 46 46 46 46 Historical Max Use
(On-Farm)
Red Cottle Livestock Seymour 47 47 47 a7 47 47 Historical Max Use
Red Caottle Livestock Local Supply 429 429 429 429 429 429 |Historical Max Use, Stock
Tanks
Red Cottle Mining Local Supply 23 23 23 23 23 23 Historical Max Use
Red Cottle Paducah Other Aquifer 442 442 42 42 442 442  |Historical Max Use- 10 Years
Red Foard County-Other Greenbelt 80 75 73 72 71 65 No Contract Amt, Supply =
Demand
Red Foard County-Other Seymour 113 113 113 113 113 113  [Historical Max Use
Red Foard Crowell Greenbelt 313 24 275 257 243 230  |No Contract Amt, Supply =
Demand
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Table 3-11: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr Comment
Name 2000 2010 2020 2030 2040 2050
Red Foard Irrigation Seymour 5,200 5,200 5,200 5,200 5,200 5200 [Historical Max Use
(On-Farm)
Red Foard Irrigation Blaine 23 23 23 23 23 23 Historical Max Use
(On-Farm)
Red Foard Irrigation Seymour 32 32 32 32 32 32 Historical Max Use
(On-Farm)
Red Foard Livestock Local Supply 201 201 201 291 201 201  |Historical Max Use, Stock
Tanks
Red Foard Mining Seymour 23 23 23 23 23 23 Historical Max Use
Red Hardeman Chillicothe Greenbelt 61 538 56 56 55 55 Assume Greenbelt Meets 50%
Of Demands
Red Hardeman Chillicothe Seymour 80 80 80 80 80 80 Current GW Use
Red Hardeman County-Other Greenbelt 168 168 168 168 168 168 |No Contract Amt, Supply =
1996 use
Red Hardeman County-Other Seymour 116 116 116 116 116 116  |Historical Max Use
Red Hardeman Irrigation Pauline/Groesbeck 145 145 145 145 145 145 |Historical Max Use, ROR
(On-Farm) Groesbeck Creek and Lake
Pauline
Red Hardeman Irrigation Blaine 7,000 7,000 7,000 7,000 7,000 7,000 |Historical Max Use
(On-Farm)
Red Hardeman Irrigation Seymour 150 150 150 150 150 150 |Historical Max Use
(On-Farm)
Red Hardeman Livestock Local Supply 298 298 298 298 298 208 |Historical Max Use, Stock
Tanks
Red Hardeman Livestock Seymour 198 198 198 198 198 198 |Historica Max Use
Red Hardeman Manufacturing Greenbelt 347 374 398 424 452 480 No Contract Amt, Supply =
Demand
Red Hardeman Mining Local Supply 7 7 7 7 7 7 Historical Max Use
Red Hardeman Quanah Greenbelt 614 572 532 514 502 492  |No Contract Amt, Supply =
Demand
Red Hardeman Steam Electric Pauline/Groesbeck 1,655 1,601 1548 1,494 1,440 1,387 |Pauline/Groesbeck Creek Yield
Power minus I rrigation use
Brazos |King County-Other Other Aquifer 4 4 4 4 4 4 Historical Max Use
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Table 3-11: Allocation of Existing Supplies — Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr Comment
Name 2000 2010 2020 2030 2040 2050
Red King County-Other Blaine 161 161 161 161 161 161 |Historical Max Use
Red King Guthrie Other Aquifer 86 86 86 86 86 86 Historical Max Supplied By
RRA From Dickens Co
Red King Irrigation Blaine 750 750 750 750 750 750  |Historical Max Use
(On-Farm)
Brazos |King Livestock Local Supply 255 255 255 255 255 255  |Historical Max Use, Stock
Tanks
Brazos |King Livestock Other Aquifer 28 28 28 28 28 28 Historical Max Use
Red King Livestock Blaine 49 49 49 49 49 49 Historical Max Use
Red King Livestock Loca Supply 439 439 439 439 439 439 |Historical Max Use, Stock
Tanks
Trinity [Montague Bowie Amon G. Carter 2457 2,420 2,382 2,345 2,307 2270 |Yield Of Reservoir- Saes
Red Montague County-Other Nocona 33 33 33 33 33 33 Historical Max Use
Red Montague County-Other Other Aquifer 416 416 416 416 416 416 |Historical Max Use
Red Montague County-Other Trinity 0 0 0 0 0 0 Historical Max Use
Trinity [Montague County-Other Other Aquifer 300 300 300 300 300 300 [Historical Max Use
Trinity [Montague County-Other Amon G. Carter 143 143 143 143 143 143  |Historical Max Use
Trinity [Montague County-Other Trinity 200 200 200 200 200 200 |Historical Max Use
Red Montague Irrigation Other Aquifer 19 19 19 19 19 19 Historical Max Use
(On-Farm)
Red Montague Irrigation Nocona 100 100 100 100 100 100 |Water Right 4879
(On-Farm)
Red Montague Irrigation Local Supply 100 100 100 100 100 100  |Run Of River Rights
(On-Farm)
Trinity [Montague Irrigation Trinity 179 179 179 179 179 179 |Historical Max Use
(On-Farm)
Trinity [Montague Irrigation Local Supply 133 133 133 133 133 133  |Historica Max Use— surface
(On-Farm) water
Red Montague Livestock Other Aquifer 106 106 106 106 106 106  |Historical Max Use
Red Montague Livestock Local Supply 951 951 951 951 951 951 |Historical Max Use, Stock
Tanks
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Table 3-11: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr Comment
Name 2000 2010 2020 2030 2040 2050
Trinity [Montague Livestock Trinity 79 79 79 79 79 79 Historical Max Use
Trinity [Montague Livestock Local Supply 714 714 714 714 714 714  |Historical Max Use, Stock
Tanks
Red Montague Manufacturing Nocona 10 10 12 15 19 24 Historical Max Use/Future
Demand
Red Montague Mining Local Supply 313 313 313 313 313 313  |Run Of River Right, Hist Max
Red Montague Mining Other Aquifer 310 310 310 310 310 310 |Historical Max Use
Trinity [Montague Mining Trinity 18 18 18 18 18 18 Historical Max Use
Red Montague Montague Other Aquifer 38 33 3 33 38 33 Historical Max Use
Red Montague Nocona Nocona 1,112 1,112 1,110 1,107 1,103 1,098 |Remainder of water right
Red M ontague Saint Jo Trinity 47 47 a7 47 47 47
Trinity [Montague Saint Jo Trinity 139 139 139 139 139 139 |Historical Max Use
Red Wichita Burkburnett Seymour 916 916 916 916 916 916 |Historical Max 10Yrs
Red Wichita Burkburnett Wichita System 2,795 2,795 2,795 2,795 2,795 2,795 |Contract
Red Wichita County-Other Wichita System 1,682 1,682 1,682 1,682 1,682 1682 |WSC Contracts In Wichita Co.
Red Wichita County-Other Seymour 851 851 851 851 851 851 [Historical Max 10 Yrs
Red Wichita County-Other N.F. Buffalo Creek 340 340 340 340 340 340 |lowaPark Sales To Wichita
Co. WSC
Red Wichita Electra Electra City Lake 440 440 440 440 440 440 |Yield Study
Red Wichita Electra Seymour 112 112 112 112 112 112 (1998 Study
Red Wichita lowa Park N.F. Buffalo Creek 500 500 500 500 500 500 |Water Right-Minus County
Saes
Red Wichita lowa Park Local Supply 250 250 250 250 250 250 |Haf - Lake lowaPark Water
Right
Red Wichita lowa Park Wichita System 2,036 2,036 2,036 2,036 2,036 2,036 Cogntract, less manufacturing
sales
Red Wichita Irrigation Kemp 71,354 67,972 63,686 59,402 55,126 54,109 |90% Of Available Irrigation
(On-Farm) Releases
Red Wichita Irrigation Seymour 712 712 712 712 712 712 |Historical Max Use
(On-Farm)
Red Wichita Irrigation Other Aquifer 179 179 179 179 179 179 |Historical Max Use
(On-Farm)
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Table 3-11: Allocation of Existing Supplies— Region B (continued)

Basin County Name |City Name Source Name Existing Supply (af/yr Comment
Name 2000 2010 2020 2030 2040 2050
Red Wichita Livestock Seymour 78 78 78 78 78 78 Historical Max Use
Red Wichita Livestock Local Supply 700 700 700 700 700 700 |Historical Max Use, Stock
Tanks
Red Wichita Manufacturing Wichita System 1,836 1,997 2,095 2,185 2,297 2,384 |Demands— Existing contracts
Red Wichita Manufacturing Seymour 216 216 216 216 216 216 |Historical Max Use
Red Wichita Mining Seymour 54 54 54 54 5% 594  |Historical Max Use
Red Wichita Pleasant Valley Wichita System 101 100 95 93 91 0 No Contract Amount,
Supply = Demands
Red Wichita Steam Electric Wichita System 360 360 360 360 360 360 |Historicd Max - 10Yrs
Power
Red Wichita WichitaFalls Wichita System 28,118 27,893 27,689 27,489 27,266 27,068 |Remainder of System Yield*
Red Wilbarger County-Other Seymour 676 676 676 676 676 676 |1997 Usage, 10-Yr Max =
2,324 (1988)
Red Wilbarger County-Other Electra City Lake 30 30 30 30 30 30 Municipal Sales From Electra
to Harrolds WSC
Red Wilbarger Irrigation (On- Seymour 23,989 23989 | 23939 | 23939 23,989 23,989 [Historical Max Use,
Farm) Adjusted for availability limit
Red Wilbarger Livestock Seymour 180 180 180 180 180 180 [Historical Max Use
Red Wilbarger Livestock Local Supply 1617 1617 1,617 1617 1617 1617 |Historical Max Use, Stock
Tanks
Red Wilbarger Manufacturing Seymour 685 685 685 6385 685 685 |Historical Max Use
Red Wilbarger Mining Seymour 10 10 10 10 10 10 Historical Use
Red Wilbarger Mining Loca Supply 30 30 30 30 30 30 Run of River Right - 5127
Red Wilbarger Steam Electric Kemp 20000 | 20,000 | 20,000 | 20,000 | 20,000 | 20,000 |Water Right (Assume Contract
Power Renewed)
Red Wilbarger Vemon Seymour 2,640 2,640 2,640 2,640 2,640 2,640 |Long-Term Average-
Municipal (recent study)
Brazos |Young Olney Wichita System 1121 1121 1121 1121 1121 1121 |Water Right
Brazos |Young Olney Local Supply 910 910 910 910 910 910 |LakesOlney/Cooper —
reservoir yied

1. The Wichita System yield was reduced by 2,429 acre-feet per year to account for demands by Sheppard AFB.
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COMPARISON OF WATER DEMANDSTO CURRENT SUPPLIES
TEXASSTATE SENATE BILL 1
REGION B

4.1  Current Supply

The current supply in Region B condds of surface water from in-region reservoirs,
groundwater, locd supplies, and inter-regiond transfers. Based on the year 2000 yields,
the totd in-region reservoir water supply in Region B is esimated a 180,500 acre-feet
per year. This supply is projected to decrease by 14 percent to 155,000 acre-feet per year
in 2050. The total developed groundwater supply in the region is about 59,000 acre-feet
per year, with the Seymour Aquifer accounting for 71 percent and Blaine Aquifer
accounting for 21 percent of the supply. The Trinity Aquifer provides only a smal
portion of the region's avalable supply. Since groundwater availability generdly does
not include mining of the aguifers, the groundwater supply is not projected to decline
over the planning period. Loca supplies congst of on-fam stock ponds, smal reservoirs
and seved run of the river rights. Inter-regiond trandfers account for only a smal
percentage of the totd water supply in the region, and include supply from Greenbelt
Lake and groundwater from Dickens County. The total current available supply for the
region is approximately 252,000 acre-feet per year. The exiding digribution of supply by
source typeis shown on Figure 4-1.

Figure4-1 Distribution of Current Supplies

Year 2000

din-region reservoirs ground water
Olocal supply Ointer-region transfers
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4.2  Regional Demands

Regiond demands were developed by city, county and category and are discussed in
Chapter 2. In summary, he totd demands for the region are projected to increase dightly
from 169,600 to 183,200 acre-feet per year. The largest water demand category is
irrigation, accounting for over 50 percent of the tota use. Municipa and steam eectric
power are the next two largest water users in Region B. Mining is the smdlest water
demand category, accounting for less than 1 percent of the totd demands. Mogt of the
demands by category are not anticipated to change much over the planning period, with
the exception of steam electric power. A proposed new power plant in Archer County
will ggnificantly increase the demands for thet category.

4.3  Comparison of Supply and Demand

A comparison of current supply to demand was performed using the projected demands
developed in Chapter 2 and the dlocation of existing supplies developed in Chepter 3 as
evauated under drought of record conditions. As discussed in Chapter 3, dlocations of
exising supplies were based on the most redrrictive of current water rights, contracts and
avaldile yidds for suface water and hidoricd use and groundwater availability for
groundwater. The dlocation process did not directly address water qudity issues, such as
nitrates. Salinity was addressed to some extent by not assigning supplies with known high
«inity leves for municipd use This included Leke Kemp and mogt of the Blane
Aquifer. Further discusson of water qudity issues and the effect on supply is presented
in Section 4.4.

As a region, there is adequate supply to meet the region's needs. A comparison of the
totd regiond supply to demand is shown on Fgure 4-2. Comparisons for the three
largest water use types, irrigation, municipd and steam dectric power are shown on
Figures 4-3 through 4-5.
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Figure 4-2 Supply and Demand for Region B
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Figure4-3Irrigation Supply and Demand for Region B
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Figure 4-4 Municipal Supply and Demand for Region B
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Figure 4-5 Steam Electric Power Supply and Demand for Region B
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A summary of supply and demands by county for the years 2000 and 2050 are presented
in Tables 41 and 42, respectively, and the comparison of supply versus demands by user
group for Region B is presented on Table 43. There are only three identified shortages
that cannot be met by existing infrastructure and supply. The municipal needs for the City
of Vernon and manufacturing needs in Wilbarger County, which are supplied by Vernon,
and the municipd needs of the City of Electra These shortages are projected to be
imminent, and both cities are currently investigating new supply sources and other
dternatives. Discusson of the management drategies for these entities is presented in

Chapter 5. Table 4-4 presents the identified water users with identified shortages over
the planning period.
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Table 4-1 Comparison of Supply versus Demand by County — Y ear 2000

County Irrigation M anufacturing Mining Municipal Steam Electric Livestock
Supply  |Demand Supply Demand Supply  [Demand Supply  [Demand Supply  [Demand Supply  [Demand
Archer 4,891 3,600 Qg 0 1 0 2,757 1,688 14,000 0 2,711 2,711
Baylor 2,212 707 Qg 0 41 32 1,002 980 d 0 1,104 953
Clay 5,291 4,00q Qg 0 504 308 3,47 1,654 d 0 2,201 2,191
Cottle 4,584 4434 Qg 0 23 25 87( 796 @ 0 476 387
Foard 5,255 4978 Qg 0 23 23 4% 393 d 0 291 289
Hardeman 7,295 4,999 347 347 1 3 1,039 936 1,655 1,000 496 480
King 750 2 Qg 0 d 0 365 355 d 0 771 771
M ontague 531 291, 10 7 641 621 4,907 2,921 @ 0 1,85( 1,850
\Wichita 72,245 60,000 2,172 2,172 54 134 38,071 27,545 36( 360 i 740
\Wilbarger 23,989 19,071 685 740 A0 24 3,346 3,397 20,000 8,100 1,797 1,797
Y oung 2,031 730
Table 4-2 Comparison of Supply versus Demand by County — Year 2050
County Irrigation Manufacturing Mining Municipal Steam Electric Livestock
Supply |Demand Supply Demand Supply  [Demand Supply  [Demand Supply  [Demand Supply  [Demand

Archer 3,100 3,100 Qg 0 ] 0 2,69 1471 14,000 14,000 2,711 2,711
Baylor 2,212 607 Qg 0 A1 0 97€ 655 d 0 1,104 953
Clay 3,500 3,500 Qg 0 504 180 3,92¢ 1,410 @ 0 2,201 2,191
Cottle 4,584 3,808 Qg 0 23 30 753 520 d 0 476 337
Foard 5,255 4,274 Qg 0 2] 27 411 295 d 0 291 289
Hardeman 7,295 4,297 480 480 1 2 911 806 1,387 1,000 496 480
King 750 2 Qg 0 d 0 35¢ 303 d 0 77] 771
Montague 531 297 24 24 641 490 4,689 2,321 d 0 1,850 1,850
\Wichita 55,000 55,000 2,814 2,814 54 39 36,86¢ 27,373 364 360 778 740
\Wilbarger 23,989 16,371 685 1,206 A0 24 3,34€ 3,267 20,000 20,000 1,797 1,797
Y oung 2,031 672
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Table 4-3 Difference of Supply and Demand by User Group

WATER USER GROUP COUNTY BASIN 2000 2010 2020 2030 2040 2050
ARCHERCITY ARCHER RED 351 357 372 383 3% 406
COUNTY-OTHER ARCHER BRAZOS 0] 0 22 20 23 23
COUNTY-OTHER ARCHER RED 442 437 461 475 483, 498
COUNTY-OTHER ARCHER TRINITY 0 0 0 5 5 5
HOLLIDAY ARCHER RED 0 0 0 0 0 0
IRRIGATION ARCHER RED 1,291 548 365 183 1 0
LAKESDECITY ARCHER RED 214 211 204 202 206 208
LIVESTOCK ARCHER BRAZOS 0 0 0 0 0 0
LIVESTOCK ARCHER RED 0 0 0 0 0 0
LIVESTOCK ARCHER TRINITY 0 0 0 0 0 0
MINING ARCHER RED 1 1 1 1 1 1
SCOTLAND ARCHER RED 56 54 66) 72 75 78
STEAM ELECTRIC POWER ARCHER RED 14,000 0 0 0 0 0
COUNTY-OTHER BAYLOR BRAZOS 0 0 0 0 0 0
COUNTY-OTHER BAYLOR RED 8 13 15 17 17 18
IRRIGATION BAYLOR BRAZOS 1,335 1,350] 1,364 1,378 1,392 1,406
IRRIGATION BAYLOR RED 170 177 182 188 194 199
LIVESTOCK BAYLOR BRAZOS 57| 57 57| 57 57| 57
LIVESTOCK BAYLOR RED A (o%! A % A A
MINING BAYLOR BRAZOS 15 26 37 42 47 47
SEYMOUR BAYLOR BRAZOS 15 79 197 261 284 303
BYERS CLAY RED 0 4 11 15 16 15
COUNTY-OTHER CLAY RED 1,420 1,483 1,556 1,598 1,659 1,610
COUNTY-OTHER CLAY TRINITY 11 27 39 44 50, 50
HENRIETTA CLAY RED 862 863 867 853 836 835)
IRRIGATION CLAY RED 1,291 548 365 183 1 0
LIVESTOCK CLAY RED 0 0 0 0 0 0
LIVESTOCK CLAY TRINITY 10 10 10 10 10 10
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Table 4-3 (continued) Difference of Supply and Demand by User Group

WATER USER GROUP COUNTY BASIN 2000 2010 2020 2030 2040 2050
MINING CLAY RED 198 283 307 321 325 325
MINING CLAY TRINITY 2 3 3 3 3 3
PETROLIA CLAY RED 0 0 0 0 0 0
COUNTY-OTHER COTTLE RED 0 0 0 0 0 0
IRRIGATION COTTLE RED 150 283 412, 537 659 776
LIVESTOCK COTTLE RED 89 89 89 89 89 89
MINING COTTLE RED 0 0 0 0 0 0
PADUCAH COTTLE RED 74 104 141 173 205 233
COUNTY-OTHER FOARD RED 101 106 108 109 110 116
CROWELL FOARD RED 0 0 0 0 0 0
IRRIGATION FOARD RED 277 426 571 712 848 980,
LIVESTOCK FOARD RED 2 2 2 2 2 2
MINING FOARD RED 0 0 0 0 0 0
CHILLICOTHE HARDEMAN (RED 19 22 24 24 25 25
COUNTY-OTHER HARDEMAN (RED 4 90| 82 84 83 80|
IRRIGATION HARDEMAN (RED 2,296 2,446 2,591 2,732 2,869 3,002
LIVESTOCK HARDEMAN (RED 16 16 16 16 16 16
MANUFACTURING HARDEMAN (RED 0 0 0 0 0 0
MINING HARDEMAN (RED 4 4 4 5 5 5
QUANAH HARDEMAN (RED 0 0 0 0 0 0
STEAM ELECTRIC POWER HARDEMAN (RED 655 601 548, 494 440, 387
COUNTY-OTHER KING BRAZOS 1 1 1 3 3 3
COUNTY-OTHER KING RED 0] 0 0 0 0 0
GUTHRIE KING RED 9 11 17 28 40 50
IRRIGATION KING RED 730 730 730 730 730 730
LIVESTOCK KING BRAZOS 0 0 0 0 0 0
LIVESTOCK KING RED 0 0 0 0 0 0
BOWIE MONTAGUE |TRINITY 1,367 1,404] 1411 1,392 1,361 1,327
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Table 4-3 (continued) Difference of Supply and Demand by User Group

WATER USER GROUP COUNTY BASIN 2000 2010 2020 2030 2040 2050
COUNTY-OTHER MONTAGUE |RED 66) 9% 116 142 161 157
COUNTY-OTHER MONTAGUE |[TRINITY eil 172 195 232, 265 323
IRRIGATION MONTAGUE |(RED 160 160! 160 160! 160 160
IRRIGATION MONTAGUE |TRINITY 74 74 74 74 74 74
LIVESTOCK MONTAGUE |(RED 0 0 0 0 0 0
LIVESTOCK MONTAGUE |[TRINITY 0 0 0 0 0 0
MANUFACTURING MONTAGUE |RED 3 1 0 0 0 0
MINING MONTAGUE |(RED 14 1341 156 162 156 143
MINING MONTAGUE |[TRINITY o) 2 4 6 8 8
MONTAGUE MONTAGUE |RED 0 0 0 0 0 2
NOCONA MONTAGUE |RED 415 448 479 492 500, 502
SAINT JO MONTAGUE |(RED 12 16 14 14 14| 15
SAINT JO MONTAGUE |TRINITY 35 44 39 40 41 42
BURKBURNETT WICHITA RED 1,824 1,846 1,883 1,888 1,884 1,869
COUNTY-OTHER WICHITA RED 2,214 2,164 2,157 2,165 2,164 2,181
ELECTRA WICHITA RED -65 -63 -61 -51 -52 -57,
IOWA PARK WICHITA RED 1,451 1,480] 1494 1,496 1,492 1,482
IRRIGATION WICHITA RED 12,245 9,863 6,577 3,293 17| 0
LIVESTOCK WICHITA RED 33 38 33 33 33 38
MANUFACTURING WICHITA RED 0 0 0 0 0 0
MINING WICHITA RED 460 508 516 524 548 555]
PLEASANT VALLEY WICHITA RED 0 0 0] 0 0 0
SHEPPARD AFB WICHITA RED 2,429 2,429 2,429 2,429 2,429 2,429
STEAM ELECTRIC POWER WICHITA RED 0 0 0 0 0 0
WICHITA FALLS WICHITA RED 5,102 4,886 4,883 4,711 4412 4,018
COUNTY-OTHER WILBARGER |RED 21 19 189 186 187 170,
IRRIGATION WILBARGER |RED 4918 5,490 6,045 6,583 7,105 7,612
LIVESTOCK WILBARGER |RED 0 0 0] 0 0 0
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Table 4-3 (continued) Difference of Supply and Demand by User Group

WATER USER GROUP COUNTY BASIN 2000 2010 2020 2030 2040 2050
MANUFACTURING WILBARGER |RED -55 -164 -219 -256 -402| -521]
MINING WILBARGER |RED 16 17 16 16 16 16
STEAM ELECTRIC POWER WILBARGER |RED 11,900 8,000 4,000 0 0 0
VERNON WILBARGER |RED -272 -167 -137 -147 -105 -91
OLNEY YOUNG BRAZOS 1,301 1,304 1,324 1,338 1,351 1,359

NOTE: Negative numbersindicate a shortage and a positive number indicates allocated supply in excess of projected demands.
Supply is based on allocations developed for Chapter 3, Appendix B, Table 5, incorporating the modifications specified on Table 4-2.
Demands were developed in Chapter 2 and summarized in Appendix B, Table 2.
Table 4-4 1dentified Supply Needsfor Region B
WATER USER COUNTY BASIN 2000 2010 2020 2030 2040 2050
GROUP
ELECTRA WICHITA RED -65 -63 -61 -51 -52 -57
MANUFACTURING | WILBARGER RED -55 -164] -219 -286 -402 -521
VERNON WILBARGER RED -272 -167 -137 -147 -105 -91

NOTE: Supply needs based on firm yield analysis of surface water reservoirs and available supply from existing groundwater well fields.
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44 EFFECT OF WATER QUALITY ON SUPPLY

Based on Table 43, an adequate supply of water is available for the various user groups
and types of use within Region B as a whole. Many water user groups have supplies that
exceed their projected needs. However, a few individud systems ae projected to
experience shortages of water during the planning period.

An implied assumption of the supply andyss is that the qudity of exising water supplies
is acceptable for the listed use. In other words, water supplies that are currently being
used are assumed to continue to be avallable, regardiess of the quality. However, Senate
Bill 1 dso requires that water quality issues be consdered when determining the
avalability of water during the planning period. For this report, evauations of source
water quality are generdly confined to waters used for human consumption. The effect of

water quality of Lake Kemp on agricultura useis aso reviewed.

4.4.1 Municipal Water Systemswith Existing or Potential Quality Concerns

To determine whether the qudity of specific sources of supply imposes a potentid
limitation on ther use, the qudity of the mgor sources of supply was compared to
current and proposed drinking water standards. Pursuant to the Federal Safe Drinking
Waer Act, the U.S. Environmenta Protection Agency (EPA) has adopted maximum
contaminant levels (MCL9) for a lig of organic and inorganic contaminants of drinking
water.  This lig conditutes the primary drinking water standards, and water used for
human consumption is to comply with the MCLs edablished by this lis. The EPA is
consgdering a number of changes to the primary drinking water dandards. These
potentiad changes include the addition of MCLs for a number of contaminants not
curently on the lig and the lowering of MCLs for some currently regulated
contaminants. Condderation of the proposed standards when evauating water qudity is
important because of the length of the planning horizon. Revised standards will be in
effect long before the year 2050 and could potentiadly have a subgtantid impact on the
avalability of water supplies.
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The conaulting team reviewed the Texas Naurd Resource Conservation Commisson
(TNRCC) records that identify systems that are not compliant with current and proposed
primary drinking water standards. Compliance with secondary drinking water standards
was not evaluated since the secondary standards do not have the same regulatory and
public hedth implications  Also, compliance with the bacteriologica standards (totd
coliform and fecd coliform) was not evauated since violations of these standards, when
they occur, are typicaly associated with operationa techniques and not the qudity of the
rav water supply. The water sysems in Region B that have exiging or potentid
noncompliances were identified, and the parameter of concern was dso identified. Table

4-5 provides the results of the review.

Table4-5
Water Systems Not Compliant with Primary Drinking Water Quality Standar ds

CURRENT
STANDARD
Water System County Water Source NO;
MCL = 10mg/L
Baylor WSC Baylor Seymour Aquifer X
Seymour Baylor Seymour Aquifer X
Byers Clay Seymour Aquifer X
CharlieWSC Clay Seymour Aquifer X
ThaliaWSC Foard Seynour Aquifer X
- Seymour Aquifer and
Burkburnett Wichita Wichita System X
Friberg-Cooper WSC Wichita Seymour Aquifer X
- Seymour Aquifer and

Electra Wichita ElectraCity Lake X
Box Community Water : :

System Wilbarger Seymour Aquifer X
Lockett Water System Wilbarger Seymour Aquifer X
Oklaunion WSC Wilbarger Seymour Aquifer X
Hinds-Wildcat Water . .

System Wilbarger Seymour Aquifer X
Vernon Wilbarger Seymour Aquifer X

The TNRCC records indicate that the only primary drinking water standard (other than
bacteriologicd) currently exceeded by water usars in Region B is the nitrate criterion.
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Thirteen water users have water supplies that exceed the MCL for nitrate. There are aso
two sysems that may not comply with the proposed arsenic drinking water standard.
However, since the EPA has not published the preferred MCL for arsenic, it is premature

to assess compliance with this standard.

4.4.2 Nitrate Concerns

The nitrate MCL is 10 mg/L. Consumption of water with nitrate levels in excess of 10
mg/L by infants can cause methemoglobinemia or "blue baby syndrome’, a potentidly
fad condition. Additionaly, pregnant women are urged not to drink water with a high
concentration of nitrates because of the potentid health effects on the unborn fetus.

In Region B, moderate to high nitrate levels are found in water from the Seymour
Aquifer. These concentrations are partly attributed to agriculturd activities in the area
Long-standing practices associated with fertilizing crops are believed to have caused an
increese in nitrates in the groundwater. Not adl water produced from the Seymour
Aquifer has excessve nitrates, but the water users shown in Table 4 -5 have higtoricdly
exhibited nitrate concentrations that range from dightly above the MCL of 10 mg/L to

over 25 mg/L, in some Cases.

Remova of nitrates from weater can be expensve. Reverse osmosis or a comparable
advanced membrane technique is required. Nitrates can aso be reduced by blending the
water with another water source with low nitrate levels, T such a source is available and
otherwise of acceptable qudity. The TNRCC currently is urging al water sysems in the
region usng water with high nitrae levels to reduce the nitrate concentration by
treetment, by blending, or by securing an dternate source of water. Deadlines for these
water usars to achieve the drinking water standard for nitrate have not been st
However, it can be expected that the TNRCC will continue to work toward achieving this
goa and may eventualy set deadlines for compliance.
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According to the demand projection in Chapter 2, municipa water use for the 13 water
users in Table 4-5 is esimated to be dightly less than 7,000 acre-feet in the year 2000,
and the usage is projected to reman reaively congtant throughout the planning period.
These users account for about 17 percent of al municipal water use in the region. For
many of these users, groundwater from the Seymour Aquifer is the only supply source.
For the cities of Burkburnett and Electra, groundwater is only a portion of their supply.
The largest water users in Region B that exceed the nitrate MCL and the estimated

current groundwater supply are asfollows:

Vernon (2,800 acre-feet)

Burkburnett (916 acre-feet)

Seymour (747 acre-feet)

Baylor Water Supply Corporation (WSC) (220 acre-fest)

The remaning water sysems that exceed the nitrate MCL ae projected to use
approximately 700 acre-feet of water in 2000. Many of these sysems have ongoing
efforts to reduce the nitrate levels in their water. Severd of these sysems are working
together to solve their problems. It is expected that the mgority of these users will
achieve subgtantid reductions within a few years. In some cases, the proposed program
to improve the qudity of the water supply includes obtaining water from another supplier
or a different raw water source. These plans will be summarized in the discusson of
dternative water supply plans presented in Chapter 5.

Due to the fact that mogt affected water systems are expected to solve ther nitrate
problem within a few years the edimaed volume of waer avalable from the Seymour
Aquifer has not been reduced based on qudity limitetions. However, the Seymour
Aquifer should not be congdered as an available source for municipa water use beyond
the current usage, except in those areas where supplies do not exceed the nitrate MCL, or
a supply drategy is identified that provides for achieving compliance with the nitrate
standard.
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4.4.3 Arsenic Concerns

The concentration of arsenic in water supplies is regulated because arsenic is believed to
be a carcinogen. Currently, the MCL for arsenic is 50 ug/L. However, adoption of a
lower MCL has been under evauation by EPA for some time. Severd dternaive MCLs
are currently being consdered. According to the TNRCC, the EPA is consdering a limit
between 3 ug/L and 10 ug/L. The proposed MCL for arsenic is to be published for
comments in May 2000, with the intent of adoption by September 2000.

Limited data avalable on the water sources in Region B suggest that Lake Arrowhead
may contan arsenic levels above the lower limit of condderation. Severa systems tha
rely entirdly on water from Lake Arrowhead reported arsenic concentrations of 6 ug/L in
1999. Lake Arrowhead is a mgjor source of water for the region and is used as supply for
many water sysems. While arsenic may be a potentid water qudity problem, further
information is needed before it can be determined if any of the water supply in Region B
is impacted because of the presence of arsenic. A decison by EPA is needed regarding
the revised MCL for arsenic. Also, additiond testing of Lake Arrowhead water should be
performed to determine more accurately the current arsenic levels in the lake. If the
arsenic concentrations in Lake Arrowhead are found to exceed the new MCL, then
additiond trestment or blending with another source may be required.

4.4.4 Salinity Concernsfor Lake Kemp and Diversion Lake

Waters in the Wichita River Basn have hisoricdly exhibited high dissolved solids and
chloride concentrations. Previous studies, dating back to 1957, have documented that the
st concentrations in the area Sgnificantly limit the use of these waters for municipd,
industria, and irrigation purposes.

The U.S. Army Corps of Engineers (USACE) determined that an average of over
3,600 tons per day of chlorides was being discharged to the Red River sysem from
naturd and manmade sources. A project, known as the Chloride Control Project, has
been designed to reduce the amount of sdt contaminaion from eight of the Red River
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Basn's naturd sdt sources, three of which lie within the Wichita River Basn. To date
only one of the proposed chloride control facilities has been congructed and is
operationa. This low-flow dam dructure on the South Wichita River (within the Lake
Kemp drainage basin) retains low flows that are high in sdts, and diverts them via a
pump station and pipeline to Truscott Brine Reservoir.  Low-flow diverson dams are dso
planned for the Middle and North Wichita Rivers. When congtructed, high chloride water
that would normaly flow to Lake Kemp and Diverson Lake would be diverted to the

Truscott Brine Resarvoir.

Recent water quaity data of the Lake Kemp/Diverson sysem indicate that chloride
levels have reduced since completion of the first chloride control project, but they dill
limit the water use. The primary uses impacted by the lakes sdt content are potable
water supplies and irrigation. Water qudity criteria established pursuant to the Sefe
Drinking Water Act condders high sdt content aestheticaly undesirable, and is regulated
under the secondary drinking water standards.  Chloride, sulfate, and total dissolved
solids concentrations are subject to the secondary standards. The TNRCC established
criteria for these parameters are somewhat higher than EPA criteria, and water systems in
Texas are subject to the date criteria. Both the TNRCC and EPA standards and typical
Lake Kemp levelsfor these parameters are presented in Table 4-6.

Table 4-6
Secondary Drinking Water Standards and Salinity Levels of Lake Kemp

Parameter TNRCC Criteria | EPA Criteria L ake Kemp/Diversion

Typical concentration
Chloride (mg/L) 300 250 800 — 1,200
Sulfate (mg/L) 300 250 550 - 800
Totd Disolved 1,000 500 2,000 — 3,500
Solids (mg/L)

It is sometimes possble to use water with sdt concentrations that exceed the drinking
water criteria by blending it with waters with lower sdt content. This practice may be
conddered in the Wichita River Basn, but is often limited to emergency use only. At the
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present time, a blend containing less than 25 percent of the waters from Lake Kemp or
This
obvioudy limits the extent to which waters from these reservairs can be used for potable
supply.

Diverson Lake is typicdly necessary if TNRCC criteria are to be achieved.

The sdinity of irrigation water from Lake Kemp can dso limit the crops to which it can
be applied.
characterize the auitability of the water for various types of crops. One classfication
system developed by the U.S. Department of Agriculture (USDA) in 1954 identifies four

classes of water, based on the chloride concentration of the water, and describes the

There ae severd sysems for dassfying the sdinity of waters that

suitability of each class for irrigation.

itability are asfollows:

Class|
Low Sdinity Water
Chloride < 250 mg/L

Classl|

Medium Sdinity Water
Chloride > 250 mg/L, but
Chloride < 750 mg/L

ClasslI|

High Sdinity Water
Chloride > 750 mg/L, but
Chloride < 2,150 mg/L

Class 1V
Vey High Sdinity
Chloride > 2,150 mg/L

The classes and their corresponding description of

Water is consdered excdlent to good and suitable for most
plants growing on mog soils with little likdihood that soil
inity will develop.

Water can be used if a moderate amount of leaching
occurs.  Plants with moderate salt tolerance can be grown
in mogt cases without specid practices for sdinity control.

Water cannot be used on soils with redtricted drainage.
Even with adequate drainage, specid management for
sdinity control may be required, and plants with good sdt
tolerance should be selected.

Waer is not suiteble for irrigation under ordinary
conditions, but may be used occasondly under very
gpecid circumgtances. Only very sdt tolerant crops should
be selected.

The water in Lake Kemp and Diverson Lake is generdly Class Ill. Therefore, its use for
irrigation is limited to plants with high sdt tolerance.  The USDA Pant Sciences Group
has performed research on the sat tolerance of various herbaceous crops, and examples
of sdt tolerant crops include cotton, barley, sugar beet, Bermuda grass, and asparagus.
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4.5 System Limitations

In addition to water supply and water qudity issues, system limitations were identified
for the municpdities within the region. System limitations include water trestment plant
desgn capacity, mgor waer trangmisson pipdines and associated pumping facilities.

Digtribution systems and storage facilities within a community were not addressed.

Municipd water sysems are typicdly desgned for pesk flow conditions. The water
supply andyss presented in Section 4.3 conddered average day conditions and did not
address limitations associated with pesk demands. To assess pesk demands for the
municipdities in Region B, a pesking factor was applied to the average day demands
developed in Chapter 2. Many of the larger municipaities provided this pesking factor
based on historical use and these are shown on Table 4-7. For those users without a

known peaking factor, afactor of 2 was assumed.

Water treatment plant cepacities for surface water trestment were provided from a
TNRCC database and confirmed by the municipdities. Transmisson pipdine capacities
were edimated from pipe dianeters and average flow veocities. The water users
provided the pumping capecities for the mgor transmisson sysems. Water treatment
plant capacities were evauated for al users who receive treated water from that system.
For example, for the City of Wichita Fdls, the sum of the pesk demands for al treated
water customers was compared to the City’'s water trestment plant's capacity. For
customers that recelve both raw and treated water, a representative portion of the
customer’s peak demand for treated water was determined. In addition to he physca
system limitations, a comparison of available supply to pesk demands was made for those
entities with a contract that specified a pesk demand limit (eg., City of Wichita Fals
cusomers). A summary of the findingsis presented on Table 4-8.
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Table 4-7 Peak Day Demands

Water User Group Average Day Peaking Peak Day
Demand (MGD) | Factor' | Demand (MGD)
Year 2000 Year 2000
Archer City 0.29 0.57
Holliday 0.21 0.41
Lakesde City 0.16 0.32
Scotland 0.20 0.40
Seymour 0.65 131
Byers 0.08 0.16
Henrietta 0.62 2.0 1.25
Petrolia 0.09 0.18
Paducah 0.34 0.67
Crowd| 0.28 0.56
Chillicothe 0.11 0.22
Quanah 0.55 1.10
Guthrie 0.07 0.14
Bowie 0.97 2.25 2.19
Nocona 0.62 1.66 1.03
Saint Jo 0.13 0.25
Burkburnett 1.68 1.70 2.86
Electra 0.55 1.10
lowa Park 1.19 2.38
Pleasant Vdley 0.09 0.18
WichitaFdls 20.47 2.25 46.06
Vernon 2.60 5.20
Olney 0.65 1.87 1.22

1. For those cities without a given pesking factor, a factor of 2 was assumed.

As shown on Table 48, only the City of Wichita Fdls may experience sysem limitations
due to the cgpacities of ther water treatment faciliies The other municipdities within
the region gppear to have sufficient capacities to trangport and treat pesk demands.
However, the City of Scotland and severd water supply corporations in Archer County
appear to have contractud limits that are less than the projected pesk demands. Further
review of their respective contracts and water use may be warranted to ensure peak

demands can be met.
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Table 4-8 Water User Groupswith System Limitations

Peak Demand (MGD)

2000 2010 2020 2030 2040 2050

Water User Group County  |Supply Source |Basin

City of WichitaFals

(treated water provider) |Wichita  |WichitaSysem |Red X 54.6 57.08 57.00 56.46 56.35 56.46 56.92
County- Other Archer  |WichitaSysem |Red X 0.9 1.05 1.06 102 1.00 0.938 0.96
Sootland Archer  |WichitaSysem |Red X 0.25 0.40 0.40 0.38 0.37 0.37 0.36

Thelimit specified for City of WichitaFallsisthe existing capacity of the water treatment plant. The peak demands for the City of Wichita Falls are the sum of
the peak demands of all customers with existing contracts for treated water. Customers who receive raw water are not included.

The limit for County — Other, Archer County, reflects existing contractual limits between the City of Wichita Falls and Archer County WSCs. County other peak
day demands are based on the percentage of supply historically provided by the Wichita System.

The limit for Scotland is the contractual limit for treated water from the City of Wichita Falls. The peak demands are based on the projected demands for the
City of Scotland with a peaking factor of 2.
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4.6  System Operations and Reliability

The andydgs for current surface water supplies within the region is based on the firm
yied of the reservoirs. This gpproach is required by the Senate Bill One regulations, but
it is often not reflective of how reservoir yidds have been determined in other planning
efforts.  Firm yidd anadyses determine the amount of water that is available on an annud
bass during a repeat of higtorica drought of record condition assuming dl the water in
the reservoir is avalable for use.  This means that the reservoir content will gpproach
zero sometime during the drought period if the firm yidd is used. This andyss is dso
based on the higtoricd rainfal and runoff for each reservoir. Experts at the Universty of
Arizonds Climate Assessment Project for the Southwest recently indicated that Texas
might be heading into a sgnificant dry period. Since 1995 climatic patterns have shifted,
bringing warmer drier wegther to the Southern United States. This phenomenon caled
the Pacific Decadd Oscillation usudly lasts 20 to 30 years (San Antonio Express News,
2/7/00). If this happens, then the region may be entering a new drought period that may
aurpass the higtoricd drought of record and the firm yidd may overestimate the avalable

water supply. However, it is il too early to assess the impact of this weether shift.

Based on these concerns and the uncertainties inherent with the yidd andyses, the
available water supply for the region may be less than estimated in Chapter 3. For these
reasons, most water supply systems will not alow their reservoir contents to drop to very
low levds without utilizing dternative supplies and implementing drought contingency
messures. Many dties within Region B have recently initiatled drought contingency
measures in response to continuing dropping reservoir levels and are actively conddering

dternative water sources.

To provide a more consarveive edimate of the avaladle surface water supply within the
region, a safe yied andyss was conducted for the two largest reservoirs in Region B:
Lakes Kickapoo and Arrowhead. Both these lakes are operated by the City of Wichita
Fdls and provide a large portion of the municipad supply in Region B. Many of the users

of the smdler reservoirsin the region are supplemented with water from this system.
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The sdfe yidd andyss utilizes the same hidoricd hydrology as the firm yidd andyss,
but assumes that a one-year supply of water is reserved in the reservoir a dl times. This
andyss has been commonly used for water resource planning in this region in the past.
However, the one-year resarve amount may dill be less than the preferred minimum
operating content. For the City of Wichita Fals, severe drought @ntingency measures are
initiated when the content of the Wichita System drops below 40 percent (137,000 acre-
feet), which is much greater than a one-year reserve. Using existing reservoir operation
models, the safe yidds for the Wichita System for years 2000 and 2050 are estimated at
41,400 and 36,900 acre-feet per year, respectively. This represents a decrease in annua
supply from the firm yield andysis of gpproximately 18 percent by 2050.

To ass=ss the effect of this reduction in available supply on the City of Wichita Fdls, a
summary of supply and demand for the City is presented on Table 4-9. This andyss
assumes that Wichita Fals customers are entitled to their full contracted amounts, and
any contracted supplies in excess of their needs are not available to the City of Wichita
Fdls As a reault, there are not sufficient supplies to meet contractud obligations and
City of Wichita Fdls demands. Therefore, the City of Wichita Fals may need to develop
dternative supplies to maintan a minimum operation content of approximately 40,000
acre-feet in the Wichita System.

Table 4-9 Safe Yield Analysisfor the Wichita System

2000 2010 2020 2030 2040 2050
SafeYield Supply
Kickapoo 12,400 12,300 12,200 12,100 12,000 11,900
Arrowhead 29,000 28,200 27,400 26,600 25,800 25,000
Wichita System 41,400 40,500 39,600 38,700 37,800 36,900
Existing Customers 17,359 17,464 17,547 17,627 17,729 17,927
(Contracted Amount)
Manufacturing Increase 270 302 330 357 339 414
(see Table 4-1)
Wichita Falls 23771 2734 21,723 20,716 19,682 18,559
(remaining supply)
Demands
WichitaFals 22,946 22,905 22,676 22,621 22,665 22,836
Needs
WichitaFals 825 -171 -953 -1,905 -2,983 -4,277

Safeyield analyses were conducted using reservoir operation studies developed by TWDB (1997).
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4.7  Summary of Regional Needs

In Region B, water supply needs were identified for three water users, Electra, Vernon
and manufacturing needs in Wilbarger County. This means that the exiging water
supplies to these users will not support the projected demand through the planning period.
Both Vernon and Electra are aware of these needs and are currently looking for new
water sources. There are existing supplies in excess of the demands in the region, and
these options will be explored in more detail in Chapter 5.

In addition to the water supply needs, the Cities of Vernon and Electra are experiencing
water qudity issues with their groundwater supplies. Nitrates in excess of the current
drinking water standard were identified for the severd Seymour Aquifer users in Baylor,
Clay, Foard, Wichita and Wilbarger counties. Approximately 5,400 acre-feet of dlocated
municipa supply do not meet the nitrate standard. These concerns are aso currently
being addressed by the locdl entities, and will be further discussed in Chapter 5.

Sinity leves in area lakes and aquifers are a continuing water qudity concern within the
region. Exiging chloride control projects, such as the Truscott Brine Reservoir, are
reducing chloride concentrations in Lake Kemp and Diverson, but the full impact has not
been redized. Completion of the additiond chloride control structures should further
reduce the sdinity leves in this water source. This will result in nore water available for
municipal use (by decreasing the required blending amount) and endble irrigators to grow
awider diverdty of crops.

The municpdities in Region B generdly have aufficient sysem capacities to treat and
transport the available supplies, consdering projected peak demand conditions. The City
of Wichita Fdls was the only identified city that may not be able to treat sufficient water
to meet pesk demands for dl its treated water customers a the same time. This scenario
may not happen, however, the waer treatment plant capacity may limit the City in

providing treeted water to new customers or increase supply to existing customers.
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Based on a safe yidd andlyss of the Wichita System, the City of Wichita Falls may need
to utilize aternative supplies to maintain a one-year reserve in the Wichita Sysem. The
City has municipd rights in Lake Kemp and Diverson that could be used, but water
quaity issues limit this source The City is currently exploring other dterndives to
increase the reliability of their supplies and these will be discussed in Chapter 5.

4.8  Entitieswith Suppliesin Excess of Needs

As shown on Table 410, there appears to be excess supply for the Cities of Bowie (from
Amon Carter Lake), Burkburnett, lowa Park, and Olney. With the exception of Bowie,
dl these cities receve water from the Wichita Sysem. For these cities, the dlocated
supplies from the Wichita System ae based on contract amounts that are determined
from pesk flow requirements. These contracts are used for supplementa supply needed
to meet pesk summer demands. Mogt likely, these cities do not receive the fully alocated
annua amount, and therefore do not have a large surplus supply. This indicates that there

may be additiona supply for the City of Wichita Fals, but there is limited pesk treatment
capacity.

For the irrigation uses in Baylor, Hardeman and Wilbarger Counties, water is supplied
primarily from groundwater. Groundwater for irrigation is typicaly used on a locd basis
and exiging wdl fidds may not be appropriate for other identified regiond needs.
However, the apparent reduction in irrigation use in these counties should reduce the
dress on the respective aguifers, dlowing continued use from these sources for other
needs.

Other users with supplies in excess of 1,000 acre-feet per year include irrigation supply in
Wichita County. This supply is dlocated from Lake Kemp, which may not be suitable

for municipal needs dueto its dinity levels.

As a magor water provider, the City of Wichita Fals has supplies in excess of ther
customers projected needs (Table 8, Appendix A). However, most of these supplies are

4-24



committed by contracts. As discussed above, these contracts specify a dally maximum
rate. If an annua amount, as wdl as the daly rate, is specified on future contracts, then
additional raw water may become available for other uses.

Regiond surface water reservoirs and groundwater supplies in excess of the dlocated
amounts are shown on Table 411. Most of these supplies are groundwater sources that
are not currently developed, but may be utilized to meet projected needs. The North Fork
Buffdo Creek Resarvoir, the only reservoir not fully alocated, has an estimated reservoir
yied dightly greater than the water right. However, the yidd andysis was not based on
direct reservoir measurements and may not accuratdy reflect the true yidd. If this source
is consdered for additional supply, a more detailed yield study will be needed.
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Table 4-10 Water User Groups with Supply in Excess of Needs of 1,000 Ac-ft/yr

KEY WATER USER COUNTY BASIN SOURCE 2000 2010 2020 2030 2040 2050
GROUP
** IRRIGATION BAYLOR BRAZOS Seymour 1,335 1,350 1,364 1,378 1,392 1,406
* COUNTY-OTHER CLAY RED Wichita System 1,420 1,483 1,556 1,598 1,659 1,610
*x IRRIGATION HARDEMAN RED Blaine 2,296 2,446 2,591 2,732 2,869 3,002
BOWIE MONTAGUE | TRINITY Amon Carter 1,367 1404 1,411 1,392 1,361 1,327
* BURKBURNETT WICHITA RED Wichita System 1,824 1,846 1,883 1,888 1,884 1,869
* COUNTY-OTHER WICHITA RED Wichita System 2,214 2,164 2,157 2,165 2,164 2,181
* IOWA PARK WICHITA RED Wichita System 1451 1,480 1,494 1,96 1,492 1,482
IRRIGATION WICHITA RED Kemp 12,245 9,863 6,577 3,293 17 0
** IRRIGATION WILBARGER RED Seymour 4918 5,490 6,045 6,583 7,105 7,612
STEAM ELECTRIC | WILBARGER RED 11,900 8,000 4,000 0 q 0
POWER Kemp
* OLNEY YOUNG BRAZOS | Wichita System 1,301 1,304 1,324 1,338 1,351 1,359
Key: * - Receives all or portion of supply from the Wichita System. ** - Receivesal or most of supply from groundwater

Note:

indicates a shortage for safe yield analysis. Therefore, the City of Wichita Fallsis not included on this table.
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Table 4-11 Regional Supplies Not Allocated to a User Group

(Greater than 1,000 Ac-ft/yr)

WATER SUPPLY SOURCE COUNTY 2000 2010 2020 2030 2040 2050
N.F. BUFFALO CREEK WICHITA 1,260 1,260 1,260 1,260 1,260 1,260
RESERVOIR

GROUNDWATER SOURCES

SEYMOUR BAYLOR 8,696 8,696 8,696 8,696 8,696 8,696
SEYMOUR CLAY 7,114 7,114 7,114 7,114 7,114 7,114
BLAINE COTTLE 22,575 22,575 22,575 22,575 22,575 22,575
SEYMOUR COTTLE 8473 8473 8473 8473 8473 8,473
BLAINE FOARD 15,367 15,367 15,367 15,367 15,367 15,367
SEYMOUR FOARD 7,105 7,105 7,105 7,105 7,105 7,105
BLAINE HARDEMAN 16,770 16,770 16,770, 16,770 16,770 16,770
SEYMOUR HARDEMAN 17,815 17,815 17,815 17,815 17,815 17,815
BLAINE KING 16,630 16,630 16,630, 16,630, 16,630 16,630
TRINITY MONTAGUE 2,020 2,020 2,020 1,570 1570 1,168
SEYMOUR WICHITA 10,896 10,896 10,896 10,896 10,896 10,896
SEYMOUR WILBARGER 6,973 6,973 6,973 6,973 6,973 6,973

Note: Surface water supplies are based on firm yield anayses.
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IDENTIFICATION, EVALUATION, AND SELECTION OF WATER
MANAGEMENT STRATEGIES
TEXASSTATE SENATEBILL 1
REGION B

5.1 Identified Regional Needs and Evaluation Procedures

5.1.1 Regional Needs

In Region B, (See Figure 1 Vicinity Map) water supply needs were identified for three different
categories. quantity, qudity and water supply system limitations. As shown on Table 51, a tota
of twelve water user groups were identified with one or more of these need categories. Only
three water user groups - Electra, Vernon and Wilbarger manufacturing - were identified with
quantity needs. Severa municipd suppliers were found to have water qudity issues, and the City
of Wichita Fdls may have sysem limitations. Since this initid evauation of water supply was
peformed, many of these entities are addressng ther needs. Severad municipdities have
congructed, or are in the process of condructing water trestment systems to solve water qudity
concerns. The City of Wichita Fdls has begun the process to expand their water treatment
capacity, and Electra is pursuing additiond groundwater supplies to meet their short-term needs.
This chapter will address the identified needs in context of the most recent developments by the
water user groups when possible, and dtrategies will be evduated only for needs that have not
been resolved. Chapter 5 will dso address regiond drategies to improve the reliability and

qudlity of the region's water supply.
Table5-1
Water Userswith I dentified Needs
Water Supply Needs

User County Quantity Quality System
County Other Baylor X

Seymour Baylor X

Byers Clay X

County Other Clay X

County Other Foard X

Burkburnett Wichita X

County Other Wichita X

Electra Wichita X X

WichitaFalls Wichita X
County Other Wilbarger X
Manufacturing Wilbarger X X

Vernon Wilbarger X X
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Note: Baylor - County Other includes Baylor Water Supply Corporation
Clay - County Other includes Charlie Water Supply Corporation
Foard - County Other includes Thalia Water Supply Corporation
Wichita - County Other includes Friberg-Cooper Water Supply Corp.
Wilbarger - County Other includes Box Community Water System, Lockett, Oklaunion Water
System, and Hinds-Wildcat

5.1.2 Evaluation Procedures

For each of the identified needs water supply strategies were developed based on discussons
with the water user group and the Regiond Water Planning Group (RWPG) Technicd Advisory
Committee. In accordance with Senate Bill One (SB1) guidance, the potentidly feasble
strategies were then evauated with respect to:

Quantity, reliability and cost

Environmentd factors

Impacts on water resources and other water management strategies
Impacts on agriculture and natural resources

Other relevant factors.

The other consderations listed in TAC 357.7(8), such as interbasin transfers and third party
impacts due to re-didribution of water rights, were not specificadly reviewed because they were
not gpplicable to drategies identified for Region B needs.

The definition of quantity is the amount of water the strategy would provide to the respective
user group in acre-feet per year. This amount is consdered with respect to the user’s short-term
and long-term needs. Rdiability is an assessment of the avalability of the specified water
quantity to the user over time. If the quantity of water is avalable to the user dl the time, then
the drategy has a high rdiability. If the quantity of water is contingent on other factors, then
reliability will be lower. The assessment of cost for each drategy is expressed in dallars for
water delivered and trested for the end user requirements in acre-feet per year. Cdculations of
these cods follow SB1 guiddines for cost considerations, and identify capita and annud costs
by decade. Project capita costs are based on 1999 price levels, and include construction costs,
engineering, land acquigtion, mitigation, right-of-way, contingencies and other project cods.

Annua cogs include power costs associated with transmission, water trestment codts, water
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purchase (if applicable), operation and maintenance, and other project-specific costs. For Region
B projects, al debt service was caculated over 30 years at a 6 percent interest rate, except for
Lake Ringgold, which was caculated over 40 years.

Potentiad impacts to sendtive environmenta factors were consdered for each drategy. Such
sengtive environmenta factors included wetlands, threstened and endangered species, unique
wildlife habitats, effects on environmenta water needs, and cultural resources. In an attempt to
quantify the impact of each drategy, exising environmenta reports were reviewed in addition to
cursory environmental surveys in the area of the proposed project. Based on the above sated
environmenta factors, each strategy was evaduated and a judgement made as to whether it would
be consdered low impact, moderate impact, or high impact. If a dtrategy is sdected, a more
detailed environmental evauation may be required.

The impact on water resources consders the effects of the drategy on water quantity, qudlity,
and use of the water resource. A water management Strategy may have a podtive or negative
effect on a water resource. This review aso evauated whether the dtrategy would impact the
water quantity and quaity of other water management strategies identified.

A waer management drategy could potentidly impact agricultural production or locd naturd
resources. Impacts to agriculture may include reduction in agricultural acresge, reduced water
supply for irrigation, or impaect to water quality as it affects crop production. Some drategies
may actudly improve water qudity, while others may have a negative impact. The impacts to
natura resources may consder inundation of parklands, impacts to exploitable natural resources

(such as mining), recreational use of a natural resource, and other Strategy-specific factors.
Other rdlevant factors include regulatory requirements, political and loca issues, public support,
and time requirements to implement the drategy, recregtiond impacts of the strategy, and other

S0Ci0-economic benefits or impacts.

Strategies for Region B were developed to provide water of sufficient quantity and qudity that is
acceptable for its end use. As shown on Table 51, water quaity is a primary concern for many
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users in Region B. Water quality issues affect water use options and trestment requirements. For
the evauations of the drategies, it was assumed that the find water product would meet existing
date water quality requirements for the specified use. For example, a drategy that provides
water for municipd supply would meet existing drinking water standards, while water used for
mining may have a lower qudity. Strategies that improve waer qudity of other exiding

supplies, such as chloride control projects, were also considered.

A summay of dl feadble draegies identified to meet needs in Region B is presented in the
Strategies Matrix a the end of this chapter. The associated costs for each dSrategy are aso
summarized a the end of this chapter.

5.2  City of WichitaFalls

5.2.1 Background
The City of Wichita Fdls, located in Wichita County, is a city of gpproximatey 103,000
population. It is the largest city in a radius of about 100 miles, and the nearby communities and

towns share economic and culturd tiesto WichitaFdls.

Water resources are an important dement in the qudity of life and economic wel being of the
City and its citizens Surface water resarvoirs serve dl the municipa, indudrid, agriculturd,
and recreationd needs of the City, in addition to numerous neighboring cities and water supply

corporations.

The sarvice area of Wichita Fdls is approximately 65 percent of the entire Region B population
and the municipd water demand on the Wichita Fals sysem accounts for approximately 65
percent of the totd Region B municipd demand. With the mgority of the municipad demand
being dependent on the City of Wichita Fdls for the next 50 years it is imperative that
management Srategies be identified and evauated to increase the system reliahility.

As required by SB1 regulaions, the andysis for current water supplies within the region
including Lake Kickgpoo and Lake Arrowhead, was based on the firm yied of the reservoirs.
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Firm yidd andyses determine the amount of water that is avalable on an annud bads during a
repeat of higoricd drought of record condition assuming that dl the water in the reservoir is
avalable for use. Therefore, under the firm yidd andyses, the reservoir is expected to gpproach
zero sometime during the drought period. Also, the andlyss is based on higtorical rainfal and

runoff for each resarvair.

As discussed in Chepter 4 of the Region B Water Plan, experts a the Universty of Arizonas
Climatic Assessment Project for the Southwest recently indicated that Texas could be heading
into a sgnificant dry period, which could potentidly last for 20 to 30 years. If this occurs, the
region may be entering a new drought period that surpasses the historica drought of record and
the available water supply from Lake Kickapoo and Lake Arrowhead may be less than estimated
in Chapter 3.

To provide for a more consarvative estimate of the available surface water supply in Region B, a
safe yidd analyss was conducted for the two Wichita Fdls reservoirs. This andyds utilizes the
same higoricd hydrology as firm yidd, but assumes that a one-year supply of water is reserved
in the resarvoir a dl times. The reaults of the safe yidd andyss for the Wichita Sysem for the
years 2000 to 2050 were estimated at 41,400 and 36,900 acre-feet per year respectively. This
represents a decrease in annud supply from the firm yied andyds of gpproximately 18 percent
by the year 2050, and will require the City to develop dternative supplies to meet their own
water demands, in addition to meeting dl customer contractua obligations.

Though the safe yidd andyss was performed assuming a one-year supply of water remaining in
the reservoirs, the City of Wichita initiates emergency drought contingency meesures when the
reservoir levels drop to 30 percent or 102,750 acre-feet cgpacity. At this stage, the remaining

reserve is estimated to be three years.
Therefore, in order to maintan a minimum operatiiond content in ther reservoirs of from ore to

three years resarve, the City of Wichita Fals will need to consder developing dternative water
supply dtrategies.
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Findly, as Wichita Fals increases ther water supply and system rdiability, the City's customers
who have water qudity needs, including the City of Burkburnett, City of Byers, Charlie Water
Supply Corporation, and Friberg Water Supply Corporation will be able to purchase additiona
water from the Wichita Sysem to blend with their groundwater supply to reduce the nitrates in

compliance with state regulatory requirements.

5.2.2 Water Demands

Based on the safe yidd anadlyss shown in Table 4.11 of Chapter 4, the comparison of supply and
demand indicated a short-term (through 2030) need for the Wichita System of 1,905 acre-feet per
year and a long-term (through 2050) need of 4,277 acre-feet per year. This analysis assumes that

aone-year supply remainsin the reservoir a al times.

Should the city dedre to mantan greater than a one-year reservoir system reserve and keep
reservoir operding levels above the emergency drought condition trigger level of 30 percent
capacity, (102,750 acre-feet) the City will need an additional water supply of 15,000 to 20,000
acre-feet per year through the year 2050.

5.2.3 Current Water Resour ces
The City of Wichita Fdls currently utilizes two surface water reservoirs for ther water supply,
Lake Kickapoo and Lake Arrowhead.

Lake Kickagpoo was condructed in 1946 for municipad water supply with an initia conservation
capacity of 106,400 acre-feet. The reservoir is located approximately 18 miles southwest of
Wichita Fdls on the North Fork of the Little Wichita River in Archer County. The diverson
rights from the reservoir total 40,000 acre-feet per year.

The projected firm yield of Lake Kickapoo n years 2000 and 2050 are 15,945 and 15,343 acre-

feet per year respectively, and the projected safe yield of the lake in years 2000 and 2050 is
12,400 and 11,900 acre-feet per year respectively.
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Raw water is conveyed from Lake Kickapoo to the secondary reservoir located in Wichita Fals
through 18 miles of 39" trangmisson line. The man pump dation is locaed a the dam with
three intermediate booster dations dong the route of the transmisson line. The edimated
maximum pumping capecity of the system is 27,500 acre-feet per year (25 MGD).

Lake Arrowhead was congructed in 1966 for municipa, industrid, and recreational use with an
initial conservation capacity of 262,100 acre-feet. The reservoir is located approximately 10
miles southeest of Wichita Fdls on the Little Wichita River in Clay County. The diverson
rights from the reservoir total 45,000 acre-feet per year.

The projected firm yield of Lake Arrowhead through the year 2050 is 29,532 acre-feet, and the
projected safe yield of the lake br the years 2000 and 2050 is 29,000 and 25,000 acre-feet per
year respectively.

Raw water is conveyed from Lake Arrowhead to the secondary reservoir in Wichita Fals
through 10 miles of 54" trangmisson line. The man pump is located a the dam with an
edimated maximum pumping capacity of 50 MGD.

Therefore, the combination of Lake Kickapoo and Lake Arrowhead (Wichita System) has a safe
yield for the years 2000 and 2050 of 41,400 and 36,900 acre-feet per year respectively. The
maximum combined pumping capacity from the two lakes is estimated at 82,500 acre-feet per
year (75 MGD).

5.24 Review of Alternative Water Supply Strategies
In consultation with the RWPG Technicd Advisory Committee, four sources of additiona water
supply for the City of Wichita Falls were considered and are listed bel ow:
Wastewater Reuse - Approximately 11,000 acre-feet per year (10 MGD) of processed
and tregted effluent could be used for irrigation and indudrid purpose or mixed with

existing raw water supply at the secondary reservoir.
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Lake Kemp/Diverson - Approximaely 25150 acre-feet per year (23 MGD) of
Kemp/Diverson water could be treated at the existing Cypress Water Treatment Plant
(WTP) for municipa use.

Lake Ringgold - Approximately 27,000 acre-feet per year (24.5 MGD) could be made
available for municipa use by congructing anew lake near Ringgold.

Regiond Lake Kemp/Diverson Desdinaion Plant - 25,150 acre-feet per year (23 MGD)
of Kemp/Diverson water could be treated a a new facility located near Lake Diverson
for regiond didtribution.

5.2.5 Description of Potentially Feasible Alternatives
Each of the potentialy feasible dternatives is described below and is shown in Figure 2.

Alternative WF-1: Wastewater Reuse

Quantity, Reliability, and Cost

Currently the City of Wichita Fdls operates and mantans a wastewaer treatment plant that
discharges approximately 14,300 acre-feet per year (13 MGD) of very high qudity treated
effluent into the Wichita River for use downstream by other entities.  This water would be a very
relidble source for the City, and could be utilized to decrease the irrigation and industria

demands on the system, and/or to increase the municipad water by 11,000 acre-feet per year (10
MGD). To produce 10 MGD of reusable water, this dternative would require advanced
treetment a the River Road Wadtewater Treatment Plant (RRWWTP) including denitrification,
microfiltration, and ultraviolet (UV) disnfection. In addition, a 30-inch pipdine and 10 MGD
pump dation will be required to convey the water to the secondary reservoir prior to the find
water treatment process and storage in an additiond reservoir a the Jasper WTP. A summary of
the capital and annua costs are presented below.
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Alternative WF-1 Wastewater Reuse

Construction Costs

RRWWTP Denitrification Improvements $6,000,000
Microfiltration Treatment 7,000,000
UV Disinfection 2,000,000
RRWWTP Pump Station 1,500,000
30" Pipeline to Secondary Reservoir (12 miles) 7,000,000
Storage Reservoir at Jasper WTP 1,500,000
10 MGD Pump Station and Water Treatment 9,000,000
Subtotal Construction Costs $34,000,000
Other Project Costs

Engineering, Legal, Financial, & Contingencies $11,550,000
Land and Easements 100,000
Environmental Studies, Mitigation & Permitting 400,000
Interest During Construction (18 Months) 2,650,000
Subtotal Other Costs $14,700,000
Total Capital Project Costs $48,700,000
Annual Costs

Debt Service (30 yrs. @ 6%) $3,540,000
Operation and Maintenance 158,000
Power Costs (Pumping Fecilities) 125,000
Water Treatment Costs ($0.50/1,000 Gal.) 1,792,000
Total Annual Cost $5,615,000
Available Water Yield (Acre-Feet Per Year) 11,000
Available Water Yield (MGD) 10
Cost of Water Delivered ($ Per Acre-Feet) $510
Cost of Water Delivered ($ Per 1,000 Gallons) $1.57

Environmental Factors

This dternative would have low to moderate impacts on the environment since the pipeline route
could be routed along the Holliday Creek Flood Control Project. In addition, the pump ation
would be located a the existing wastewater plant in an area of minimal impact.

Impact on Water Resources and Other Management Strategies

This dternaive would have a low to moderate impact on the Wichita River in that the
wadewater effluent would no longer be discharging into the river. During drought conditions
this could cause a noticesble effect on the quantity and perhaps the qudity of water in the
Wichita River immediately downstream from the wastewater plant.
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In addition, this dternative would reduce the quantity of water required from Lake Arrowhead
and Lake Kickagpoo reservoirs, and could dgnificantly delay the need to congruct Lake

Ringgold.

Impact on Agriculture and Natural Resources

This dternative would have minima to no impact on agriculture and natura resources, in that
the route for the transmisson pipdine is dong a flood control creek. Also, though the flow from
the treetment plant into the river would be sgnificantly reduced, the effect would be minima
compared to the total flow of theriver.

Other Relevant Factors
Public acceptance of this dternative may become an issue if perception prevails that properly

treated wastewater effluent is a questionable source of raw water supply for the City due to
unfounded hedth concerns or other misconceptions.  In addition, this dternaive will require a

modification to the wastewater discharge permit which could take 1 to 2 years.

Alternative WF-2: Water from Lake Kemp/Diversion Reservoirs

Quantity, Reliability, and Cost

The City of Wichita Fals currently has water rights to 25,150 acre-feet of Kemp/Diverson water
for municipd use. However, due to the high sdinity content of the water, the City has not
utilized it as a municipd water supply. Asde from water qudity, this reservoir sysem would be

a vay rdiable source of water supply in that it is in a different drainage basn than Lake
Arrowhead and L ake Kickapoo.

To utilize 11,000 acre-feet per year (10 MGD) of Kemp/Diverson water, a pump dation and
goproximatdy 13 miles of 42" tranamisson line would be required to convey the water from the
reservoir system to the Cypress WTP located on the southwest side of Wichita Fals. In addition,
Cypress WTP improvements will be required to include microfiltration and reverse osmoss for
enhanced treatment of the high sdinity water. Facilities will aso need to be consructed for
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rgect brine disposa into the Wichita River. A summay of the capitd and annud codts is
presented below.

Alternative WF-2 Water from Lake Kemp/Diversion Reservoirs

Construction Costs

12 MGD Pump Station Near Diversion $2,000,000
42" Raw Water Lineto Cypress Plant (13 miles) 15,500,000
10 MGD Microfiltration/Reverse Osmosis Treatment 22,500,000
Treatment Brine Reject Disposal 2,500,000
Subtotal Construction Costs $42,500,00
Other Project Costs

Engineering, Legal, Financial & Contingencies $14,100,000
Land and Easements 160,000
Environmental Studies, Mitigation, & Permitting 500,000
Interest During Construction (18 months) 3,300,000
Subtotal Other Costs $18,060,000
Total Capital Project Costs $60,560,000
Annual Costs

Debt Service (30 yrs. @ 6%) $4,403,000
Operation and Maintenance 205,000
Power Costs (Pumping Facilities) 50,000
Water Treatment Costs ($0.75/1,000 Gals.) 2,688,000
Total Annual Cost $7,346,000
Available Water Yield (Acre-Feet Per Y ear) 11,000
Available Water Yield (MGD) 10
Cost of Water Delivered ($ Per Acre-Fest) $668
Cost of Water Delivered ($ Per 1,000 Gallons) $2.05

Environmenta Factors
This dternative would have low to moderate impacts on the environment assuming the pipeine

routes could be routed along highways or county roads. In addition, the pump dation can be
located in an area of minima environmentd impact. It is anticipated that the brine discharge
will be into the Wichita River.

Impact on Water Resources and Other M anagement Strategies

This dternative would have a low to moderate impact on the Lake Kemp/Diverson system, in

that the water levels in the lakes may fave greater fluctuations as more water is utilized from this
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sysdem. Also with the brine discharge into the Wichita River, the chloride content of the river
may be impacted.

The quantity of water required from Lake Arrowhead and Lake Kickapoo reservoirs would be
reduced using this dternative and could significantly delay the need to congtruct Lake Ringgold.

Impact on Agriculture and Naturad Resources

This dternative would have a low to moderate impact on agriculture and natural resources,
depending on the pipeline route selected.

Other Relevant Factors

This dternative would require the mixing of conventiond trested water and water treated
through a desdination process. Proper mixing and compatibility of the waters should be a

consideration.

Alternative WF-3: Construct L ake Ringgold Reservoir

Quantity, Reliability, and Cost

In the early 1980's the City of Wichita Fdls identified a potentid reservoir Ste gpproximately 40
miles northeast of Wichita Fdls, near the town of Ringgold. The dte would be on the Little
Wichita River and studies have concluded that, if congtructed approximately 27,000 acre-feet per
year (24.5 MGD) of water could be made available for municipa use.

This reservoir would be in the same drainage basin as Lake Arrowhead and Lake Kickapoo so it
is anticipated that the water qudity would be very dmilar to the exiging reservoirs  The
reliability of this water supply would be good, however, with the location of the Ringgold ste
being downdream and in the same drainage basn as the two exiging lakes, the Ringgold
Resarvoir could be adversdly affected during periods of extended drought. Also ingream flow
requirements for new reservoirswill most likely reduce the estimated firm yield.
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Of the 17,000 acres of land needed for the reservoir ste, the City currently owns approximately
5000 acres.  Along with purchasng the remaning lands for the dte additiond facilities
including a lake intake dructure, pump dation facilities, and 40 miles of 54" transmisson line
would be required to convey 27,000 acre-feet per year (245 MGD) of raw water into existing
trestment facilities in Wichita Fdls. A summary of the cagpitd and annud codts are presented

beow.

Alternative WF-3 Construct L ake Ringgold Reservoir

Construction Costs

Ringgold Reservoir (275,000 Acre-Feet Capacity) $58,860,000
Pumping Facilities (2-24.5 MGD) 6,000,000
54" Raw Water Lineto Storage. Reservoir (40 miles) 73,500,000
24.5 MGD Pumping Facility @ Storage Reservoir 3,000,000
24.5 MGD Water Treatment Facility 18,375,000
Subtotal Construction Cost $159,735,000
Other Project Costs

Engineering, Legal, Financial, & Contingencies $52,232,000
Land and Easements 13,000,000
Environmenta Studies, Mitigation & Permitting 15,000,000
Interest During Construction (5 years) 47,487,000
Subtotal Other Cost $127,719,000
Total Capital Project Cost $287,454,000
Annual Costs

Debt Service (Reservoir 40 yrs. @ 6%) $9,558,000
Debt Service (Pipeline/Pump Sta. 30 yrs. @ 6%) 10,449,000
Operation & Maintenance 1,818,000
Power Cost (Pumping Facilities) 600,000
Water Treatment Costs ($0.25/1,000 Gal.) 2,199,000
Total Annual Cost $24,624,000
Available Water Yield (Acre-Feet Per Y ear) 27,000
Available Water Yield (MGD) 245
Cost of Water Delivered ($ Per Acre-Feet) $912
Cost of Water Delivered ($ Per 1,000 Gallons) $2.80

Environmental Factors

This dternative would have a moderate impact on the environment with the inundetion of over
9,000 acres of exiging pasture land. In addition, pump dations and the pipeline into the City

should be located in areas of low to moderate impact.
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Impact on Water Resources and Other Management Strategies
This dternaive would have a high impact on the water resources of the City in that an additiona

275,000 acre-feet of reservoir storage would be crested while increesng the water supply to
Wichita Fals by 27,000 acre-feet per year.

Though this dterndtive is the most expensve drategy, it would likdy dday the need for the
wastewater reuse project and/or the Lake Kemp/Diversion project beyond the year 2050.

Impact on Agriculture and Natural Resources

This dternative would have a moderate to high impact on agriculture in that well over 9,000
acres of pasture land or potentid farmland would be inundated by the reservoir.

Also, it is anticipated that the average daly flow in the Red River downgream of the Little
Wichita River will be diminished significantly.

Other Relevant Factors

This dternative would require the City to obtan a permit from the Texas Natura Resource
Consarvation Commisson (TNRCC) to impound water from the Little Wichita River. Since the
City of Wichita Fdls dready has agpproximatedy 25,000 acre-feet of water rights in Lake
Kemp/Diverson that are not currently being utilized, the burden of proof will be on the City to
judtify the need for this permit.

Depending on the avalability of the land, permitting issues and environmental issues this
project could take 8 to 10 years to complete.

Regional Water Treatment Plant Alternative (L ake Kemp/Diversion Reservoirs)

This dterndtive is based on the City of Wichita Fdls, City of Vernon, and the City of Electra
paticipating in a regiond plan to utilize Lake Kemp/Diverson and congruct a desdination plant
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a the reservoir ste. The regiond plan is addressed in detail in Section 5.6 of this chapter, with
the following cogts dlocated to the City of Wichita Falls as summarized below.

Total Regional Capital Project Cost $129,336,000
City of Wichita FallsPortion (74%) 95,709,000
Annual Cost

Debt Service (30 yrs. @ 6%) $6,958,000
Operation and Maintenance 325,000
Power Cost (Pumping Facilities) 75,000
Water Treatment Costs ($0.75/1,000 Gals) 3,494,000
Total Annual Cost $10,852,000
Available Water Yield (Acre-Feet Per Y ear) 14,300
Available Water Yield (MGD) 13
Cost of Water Delivered ($ Per Acre-Feet) $759
Cost of Water Delivered ($ Per 1,000 Gallons) $2.33

53 City of Vernon

5.3.1 Background

The City of Venon is locaed in Wilbarger County in north Texas near the Texas/Oklahoma
border. It is the largest city in the county with a population of about 12,500, which accounts for
80 percent of the total county population. As a result, the City of Vernon provides a large portion
of the county’s municipd water needs and nearly dl of the county’s industrid water needs.
Vernon currently obtains dl of its waer supply from wels in the Seymour Aquifer, mostly
located north of the city. The supply and demand comparisons presented in Chapter 4 indicate
that the long-term religble supply from the City's exising wdl fidds may not meet increesng
demands. Also, water from the City’s wdls in the Seymour Aquifer has devated nitrate levels,
which are often dightly in excess of the US. EPA primary drinking water standard of 10
milligrams per liter (mg/l) of nitrate as nitrogen.

Vernon provides water to loca water supply corporations including Box Community Water
System, Hinds-Wildcat, Northside, Oklaunion WSC and a smal amount of water to the Lockett
Water System. Each of these entities, with the exception of Northsde, dso has reported nitrate
levels above the primary drinking water standard. In response to the nitrate levels in ther water
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supply, the City of Vernon has begun the design and condruction of a nitrate remova system.
An ionexchange system should be completed and in operation by 2002. This system is capable
of providing up to 5 MGD of trested blended water for Vernon and its customers. Box
Community and Oklaunion water sysems will then purchese the trested water blend from
Vernon, solving their water qudity issues.  However, the infragtructure for the Hinds-Wildcat
sysem is not currently designed to supply trested water from the proposed plant location, and
Hinds-Wildca will continue to receive water directly from the wel fidd. Also, the City of
Vernon provides only a portion of Lockett's water needs. Continued purchase of a smal amount
of trested water will not sgnificantly reduce the nitraie levels in Lockett's water supply. It is
anticipated that Lockett will purchase low-nitrate treated water from Vernon by 2010 to blend
with their existing supply.

Vernon is currently addressng the nitrate issues in its supply and the supply for some of its
customers.  Therefore, no additiond water qudity drategies will be identified for the City of
Vernon, Box Community Water Sysem and the Oklaunion Water System. However, water
quality drategies will be identified for Hinds-Wildcat and Lockett since exiging infrastructure
does not readily support the purchase of trested water from the City of Vernon. The drategies
identified for Vernon will focus on providing water supply for the City and manufacturing needs
in Wilbarger County.

5.3.2 Water Demands

The comparison of supply and demand indicated short-term and long-term supply needs for the
City of Vernon and manufecturing in Wilbarger County. Since the City of Vernon provides
nearly dl of the water for county manufacturing, the water needs for both user groups will be
examined together. The tota short-term need (through 2030) for Vernon and manufacturing is
estimated at 433 acre-feet per year, and the long-term need (by 2050) is 612 acre-feet per year.
The andyss shows an immediate need in the year 2000, which can be temporaily met by
overdrafting the City's exiding groundwater sources and implementing conservation.  However,
additional water supplies will mogt likely be needed within the next decade.
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5.3.3 Current Water Resources

The City of Vernon currently uses groundweter from two principa wel fidds the Oddl and
Wingon well fidds The Oddl water supply wels are located gpproximately 12 miles north of
the City and the Wingon wedls are located 2 miles north of the Odel fiedd. Water from these
wells is pumped to a central storage tank at the Odell fied, and then flows by gravity to the City
for digribution. Since these wdl fidds are operated as a sngle supply source, they are referred
to collectively as the Oddl-Wingon wdl fidd. The rdiable long-term yidd of this sysem is
approximately 2,800 acre-feet per year. Additiond water supply wells are located within the city
limits. These city wells have been used as needed to meet pesk demands in the summer. The
yidd of thein-city welsis estimated at 560 acre-feet per year.

To reduce its demand on the Odel-Wington wdl field, Vernon has begun to use locd wels for
irrigation of parks and golf courses. Venon is adso proposng to directly connect Rhodia
Indudtries to the City's exiding in-city wdl fidd. The in-cty wdls have high nitrate levels
which are undegrable for municipa use but do not affect the manufacturing use for Rhodia
These modifications will reduce the amount of water that is required for trestment.

5.34 Review of Alternative Water Supply Strategies
In consultation with the RWPG Technicd Advisory Committee and city daff, ten sources of
additiona water supply for the City of VVernon were considered:

Treated surface water from
Altus, Oklahoma
WichitaFdls

Raw surface water from
. Altus, Oklahoma

WichitaFdls

A new dam on Wildcat Creek

A new dam on Beaver Creek
Lake Diverson (with desdlination)
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Additiond groundwater from
Round Timber Ranch Well Fied (Altus, Oklahoma) or deveop a new well
fidd
Enhanced recharge for exising wdl fidds
Indudtrid Reuse

Trested and raw surface water from the City of Altus was diminated because Altus does not
want to sdl any of its surface water from Tom Steed Reservoir. The comparative cost of these
options is high because of the purchase costs, and the water would have to be transported 35
miles across the Red River.

Two potential reservoir dstes were reviewed as possble new sources of water. The dam on
Beaver Creek would provide approximately 2,500 acre-feet per year of far quality water. The
Wildcat Creek ste would provide about 1,700 acre-feet per year of far to poor water qudity.
Both of these dternatives were diminated because building such impoundments would be very
expendve and the supply may not be reliable.  Permitting complexities would be high for a new

resarvoir, aswould the inditutiond difficulties.

Indudtria reuse would add an uncertain amount of fair to poor quaity water to the City’s exigting
water supply. Permitting complexities are expected to be moderate, but the inditutiond
difficulties would be high. This option was diminated because exising indudtries have indicated
that they are not interested in indudtria reuse.

Recharge rates of the Seymour Aquifer near Vernon's exising well fidds may be increased by
building smdl dams and infiltration wells in surface water drainage areas. An enhanced recharge
program would add an uncertain amount of water to the City’s existing supply. However, during
a drought the rdiability is low and the quantity is smal. Therefore, this Strategy was not retained
for detaled evaduation for additiond water supply. The City of Vernon may dill choose to
develop an enhanced recharge program to increase the rdiability of its exising supply, but this
option aone would not provide sufficient supply to meet the projected needs.
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The dterndive drategies retained for detailed andyss are shown in Figure 3 and include:
Purchase treated surface water from the City of Wichita Fdls
Purchase raw surface water from Lake Kickapoo

Purchase groundwater from the City of Altus (Round Timber Ranch)/ or develop new
groundwater well field

Purchase water from Lake Kemp/Diverson with desdination (regiona option)
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5.3.5 Description of Potentially Feasible Alter natives

Alternative V-1: Treated Surface Water from Wichita Falls

The City of Vernon would purchase up to 2 MGD of treated water from the City of Wichita
Fals. The estimated purchase cost would be about $0.95 per thousand galons. Water would be
pumped agpproximatey 42 miles to the City’s exising 1.5-MG centrd storage tanks via an 18-
inch pipeline from the exising lowa Park pump dation located east of the City of lowa Park.
The transmisson pipeine would generdly follow the rignt-of-way for Highway 287, crossng

agoproximately 7 mgor roadshighways. A new pump dation with a metering vault would be
located at the lowa Park dtation. A booster gtation and 0.5-MG storage tank would be located
adong the route (approximady 30 miles west of Wichita Fdls). This water would not require
additiond trestment.

Alternative V-2: Raw Surface Water from L ake Kickapoo

The City of Vernon would purchase up to 2 MGD of raw surface water from the City of Wichita
Fals. The estimated purchase cost would be about $0.21 per thousand gdlons. Water would be
pumped approximately 45 miles via an 18-inch pipdine from Lake Kickapoo to a new surface

water trestment plant. The transmisson pipeline would generdly follow a rurd route, crossng
goproximatey 6 roadshighways and 1 ralroad. This dternative would require the congruction
of an intake dructure and a new pump dation with metering vault at Lake Kickapoo, and a
boogster dation with a 0.5-MG sorage tank. It also would require congtructing a new 2MGD
surface water treatment plant.

Alternative V-3: Groundwater from Round Timber Ranch well field
The City of Altus is conddering leasng their right to pump water from the Round Timber Ranch
to the City of Vernon. The Round Timber Ranch is located in Wilbarger County, Texas, near the

Texas-Oklahoma border. This option would include re-development of 13 exising water wdls,
new wdl controls and pumps, and a new pumping dation. The water would be pumped from the
well fidd to a new 0.5-MG dorage tank. From the tank the water would be pumped
goproximately 11.5 miles through a new 14-inch trangmisson line to the Oddl-Wington storage
tank. The groundwater would then be transported to the City's treatment plant via an existing 21-
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inch pipdine. Previous waer qudity data indicate the Round Timber groundwater has nitrate
levels a or just below the 10 mg/l limit. It is assumed that water from the Round Timber well
fidld would be combined with the exiging Odel-Winston water and treasted for nitrates at a
gmilar treat/blend ratio. No additional trestment system will be required.

Regiond Water Treatment Plant Alternative (L ake Kemp/Diverson Reservoirs)

A regiond water supply project usng Lake Kemp/Diverson water with desdination could
provide the City of Vernon with 2 MGD of treated water. At Lake Diverson, the water would be
treated by reverse-osmoss, and then pumped to the City of Vernon via a regiond pipdine
gysdem to an exiging 1.5-MG dorage tank in Vernon. Further description of this dternative is
presented in Section 5.6.

5.3.6 Analysisof Viable Strategies
Alternate V-1: Treated Surface Water from Wichita Falls

Quantity, Religbility and Cost

The quantity of water (2,200 acre-feet per year) would be sufficient to meet the City of Vernon's
needs and projected needs for manufacturing in Wilbarger County. The City of Wichita Fals has
aufficient water to provide to Vernon, but they have limited treatment capacity. Wichita Fals is
currently expanding their water trestment plant by 20 MGD, which would be sufficient to
provide treated water to Vernon. The rdiability would be moderate since the supply is contingent

on Wichita Fdls water supply, and Wichita Fals may limit ther cusomers supply during
drought. The water cogt for this dterndive is edtimated at $2.83 per 1,000 galons. These costs
are moderately high due to the long pipeline needed to transport the water from the lowa Park
pump station to Vernon. A summary of the capital and annua costs are presented below.
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Alternative V-1 Treated Water from Wichita Falls

Construction Costs

18" Pipeline $9,536,000
ROW costs 504,000
Pump Station (includes booster station and .5 MG storage tank) 630,000
Highway Crossings 126,000
Metering Vaults 16,000
Subtotal Construction Costs $10,812,000
Other Project Costs

Mitigation & Permitting $324,000
Engineering/ Contingencies 3,244,000
Interest during construction 1,124,000
(24 month construction period)

Subtotal Other Costs $4,692,000
Total Capital Project Costs $15,504,000
Annual Costs

Debt Service (30 years @ 6%) $1,126,000
Operation and Maintenance 111,000
Pumping costs 101,000
Treatment Costs $0
Water Purchase Costs 694,000
Total Annual Costs $2,032,000
Available Water Yield (Acre-Feet Per Y ear) 2,200
Available Water Yieddd (MGD) 2
Cost of Water Delivered ($ Per Acre-Fest) $923
Cost of Water Delivered ($ Per 1,000 Gallons) $2.83

Environmental Factors

Potentid  environmental impacts should be low dnce the route of the pipdine will generdly
follow Highway 287. The booster station required aong the route can be located in an area of
minima environmenta impact.

I mpacts on Water Resources and Other Water Management Strategies

There should be low water resources impacts since the Wichita Sysem has adequate yidd.
However, water levels in the lakes may have greater fluctuations as more of the sysem’s yidd is

used. This may affect local lake owners and/or businesses on the lake. Other dtrategies that may

5-25



be afected include the sde of water from Wichita Fdls to Electra via an exiging pipdine to
lowa Park. This pipeline has sufficient capacity for the existing supply to lowa Park and the City
of Vernon, but it mogt likey cannot supply Electra, Vernon and lowa Park. Also, if lowa Park
utilizes its full contract amount from Wichita Fdls, an additiond transmisson line may be
needed to supply Vernon.

Impacts on Agriculture and Natural Resources

This drategy has minimd impacts on agriculture and naturd resources. Since the pipeine
folows an exiging highway, there should be no impacts to agriculturd lands and there are no
identified natural resources dong the route. The water sold to Vernon from Wichita Fdls is
desgnated for municipa use and should not affect irrigation supply

Other Relevant Factors

This grategy could be implemented between 2 and 5 years to meet Vernon's short-term and long
term needs. The permitting and regulatory requirements are expected to be few. At a minimum, a
nationwide 404 permit and an NPDES storm water permit during construction would be required
for the pipeine. As the pipeline route is findized, additiona coordination with sate and loca
agencies regarding sendgtive environmenta factors may be needed. Also, if the pipdine affects
state-owned lands, additiond permits and/or a Grant of Easement may be required. This drategy
would increase Wichita Fals prominence as a regiond water provider and may provide means
for additiond supply for growth after 2050. However, the City of Wichita Fals is currently
rationing water in compliance with their drought contingency plan. The City may not be
receptive to providing water to Vernon until additional water supply aternatives are devel oped.

Alternate V-2: Raw Surface Water from Wichita Falls

Quantity, Religbility and Cost

As with Alternate V-1, the quantity of water would be sufficient to meet the City of Vernon's
needs and projected needs for manufacturing in Wilbarger County. The rdidbility is moderate
gnce it is contingent on the firm yied of the Wichita sysem, and may be subject to rationing
during drought conditions. The cogts for this dternative are etimated at $2.92 per 1,000 gdlons.
This is moderately high due to the long pipeline needed to transport the water from Lake
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Kickapoo to Vernon, and the condruction of a surface water trestment plant. Operation of the
water trestment plant would require additiond city staff. Also, snce the City of Vernon has
made a commitment to the nitrate remova system, the City would need to maintain two different

trestment systems.

Alternative V-2 Raw Water from Wichita Falls

Construction Costs

18" Pipeline $10,217,000
ROW costs 540,000
Pump Station (includes booster station and .5 MG storage tank) 600,000
Crossings 136,000
Treatment Plant (2 MGD) 4,500,000
Kickapoo Intake structure/ metering vaults 1,016,000
Subtotal Construction Costs $17,009,000
Other Project Costs

Mitigation & Permitting $510,000
Engineering/ Contingencies 1,700,000
Interest during construction 1,502,000
(24 month construction period)

Subtotal Other Costs $3,712,000
Total Capital Project Costs $20,721,000
Annual Costs

Debhit Service (30 years @ 6%) $1,506,000
Operation and Maintenance 117,000
Pumping costs 74,000
Treatment Costs 251,000
Water Purchase Costs 147,000
Total Annual Costs $2,095,000
Available Water Yield (Acre-Feet Per Year) 2,200
Available Water Yield (MGD) 2
Cost of Water Delivered ($ Per Acre-Fegt) $952
Cost of Water Delivered ($ per 1,000 Gallons) $2.92

Environmental Factors

The environmentd impacts should be low to moderate depending on the route of the pipdine. It
is assumed that the pipeline will travd in a direct route from Lake Kickapoo to Vernon. The
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boogter sation required dong the route can be located in an area of minima environmentd
impact.

I mpacts on Water Resources and Other Water Management Strategies

There should be no water resources impacts snce the Wichita Sysem has adequate yield.
However, water levels in the lakes may have greater fluctuations as more of the sysem’'s yidd is
used. This may affect locd lake owners and/or businesses on the lake. This Strategy should not
affect identified drategies for other users. The Wichita Sysem has sufficient yield to supply both
Vernon and Electra, and the City of Wichita Fals is reviewing drategies to further increase the
reigbility of this sysem.

Impacts on Agriculture and Natural Resource

The impacts to agriculture should be low since the water from Lake Kickapoo is designated for
municipa use. There may be some minimd impacts to agriculturd lands to alow for the right of
way easement snce the pipeline may not follow highways. Potentid impacts to naturd resources
should be low. The pipeline could be routed to minimize impacts to natural resources.

Other Relevant Factors
This drategy could be implemented between 3 and 5 years to meet Vernon's needs. The

permitting and regulatory requirements would be low to moderate. A Corps of Engineers 404
permit would be required for the raw water intake structure at Lake Kickapoo and the 45-mile
trangmisson pipdine. With the present transmisson route, the pipdine crosses severa dreams,
including the Wichita River and Beaver Creek. As the pipeine route is findized, additiond
coordination with state and locd agencies regarding sendtive environmenta factors may be
needed. If the pipdine affects state-owned lands, additionad permits and/or a Grant of Easement
may be required. Also, the surface water plant design will require TNRCC approvd. During
condruction, a storm water NPDES permit will be required. As with Alternative V-1, this
drategy may provide means for additiond supply for growth after 2050, but may be contingent
on Wichita Fals developing additiona supply.
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Alternate V-3: Groundwater from Round Timber Ranch
Quantity, Reliability and Cost
A prdiminary assessment of the groundwater supply a the Round Timber ranch wel fidd

indicates that the well fidd could sustain an average water supply rate of 1.2 MGD, assuming
average recharge conditions. During a drought, it is edtimated that the well fidd could supply
1,100 acre-feet per year. This supply would be adequate to meet Vernon's projected needs
through 2050, but may be able to provide for growth beyond 2050. The rdiability is moderate to
high, depending on locd recharge and other groundwater use. The cost for this dterndive is
$1.16 per 1,000 gdlons, depending on the purchase price from the City of Altus. This is
relatively low because a pipdine would be needed only to the existing Oddl-Wington wdl fidd,
and the well field is dready developed. A summary of the cost estimate follows.

Alternative V-3 Round Timber Wel Fidd

Construction Costs

Study of well field $150,000
14" Pipeline 2,125,000
ROW costs 138,000
Pump Station with 0.5 MG storage tank 410,000
Crossings, metering vaults and well field tie-in 113,000
Re-devel opment of wells/ testing/ pumps/ well controls 300,000
Subtotal Construction Costs $3,236,000

Other Project Costs

Mitigation & Permitting $93,000
Engineering/ Contingencies 309,000
Interest during construction 145,000
(12 month construction period)

Subtotal Other Costs $547,000
Total Capital Project Costs $3,783,000
Annual Costs

Debit Service (30 years @ 6%) $275,000
Operation and Maintenance 27,000
Pumping costs 19,000
Treatment Costs 53,000
Water Purchase Costs 55,000
Total Annual Costs $429,000
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Available Water Yield (Acre-Feet Per Year) 1100

Available Water Yield (MGD) 1
Cost of Water Delivered ($ Per Acre-Feet) $390
Cost of Water Delivered ($ Per 1,000 Gallons) $1.19

Environmental Factors

The environmenta impacts would be low because the pipeine route would follow existing
roadways and the well fied is dready in place. The waste stream from the nitrate remova
system would be treated at the City’s wastewater treatment plant.

Impacts on Water Resources and Other Water Management Strategies
There should be few impacts to water resources. The availability of water from the Seymour

Aquifer is adequate to meet this additiond demand. There are no other strategies that would be
affected.

Impacts on Agriculture and Natural Resources
Threets to agriculture would be low snce the well fidd has higoricaly been used for municipa
water supply, not farming. Also the projected demands for irrigation in Wilbarger County are

expected to decrease over the planning period.

Other Relevant Factors

This drategy could be implemented between 2 and 3 years. The permitting and regulatory
requirements are expected to be few. A nationwide 404 permit would be required for the
transmisson pipdine from the Round Timber Ranch to the Oddl wdl fidd. A sorm water
NPDES permit will be required during condruction. Since the pipeline route generdly follows
exiding roads, it is unlikdy that additiona permitting will be required. However, when the
pipdine route is findized, additiond coordination with state and locad agencies regarding other
permitting or review requirements should be conducted. Since the qudity of the groundwater is
moderate, it is assumed that the water will require trestment for nitrates. Vernon is condructing a

nitrate remova system for its existing supply, and the plant is desgned for expanson as needed.
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Also, the City of Vernon is dready usng groundwater and additiond groundwater supply would
complement its exigting system.

Regional Water Treatment Plant Alternative (L ake Kemp/Diver sion Reservoirs)

This drategy is based on the City of Wichita Fdls City of Vernon, and the City of Electra
paticipating in a regiona plan to utilize Lake Kemp/Diverson and congtruct a desdination plant
a the reservoir ste. The regiona plan is addressed in detail in Section 5.6 of this chapter with
the following costs dlocated to the City of Vernon as summarized below.

Total Regional Capital Project Cost $129,336,000
City of Vernon Portion (19%) 24,574,000
Annual Cost

Debt Service (30 yrs. @ 6%) $1,787,000
Operation and Maintenance 166,000
Power Cost (Pumping Facilities) 36,000
Water Treatment Costs ($0.75/1,000 Gals) 538,000
Water Purchase (From W.F. @ $0.21/1,000 Gals) 151,000
Total Annual Cost $2,678,000
Available Water Yield (Acre-Feet Per Year) 2,200
Available Water Yield (MGD) 2
Cost of Water Delivered ($ Per Acre-Fest) $1,217
Cost of Water Delivered ($ Per 1,000 Gallons) $3.74

5.3.7 Hinds-Wildcat and L ockett Water Supply Systems

As previoudy discussed in Section 531, Venon provides water to five locad water supply
systems. Due to the leves of nitrates in Vernon's current supply and the loca Seymour Aquifer,
severd suppliers were identified with water quality needs. Most of these needs will be resolved
with no additiona capitd improvements when Vernon's nitrate remova system is completed.
Two systems, Hinds-Wildcat and Lockett, cannot receive trested water from Vernon without the
condruction of a pipeline from Vernon's water trestment plant to the respective entity. Other
options for these sysems are limited due to their Sze and avalable resources The primary
source of water for this area is the Seymour Aquifer. Both systems currently employ a bottled
water program for customers needing low nitrate water (pregnant women and babies under one

year old). It is the intent of the Red River Authority of Texas, who owns and manages these
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water supply systems, to continue the bottled water program until such time that the required
capita improvements can be completed.

Hinds-Wildcat Water System

For the Hinds-Wildcat system, it would be cost prohibitive to ingal an individud nitrae
removd sysem. The smdlest dze sysem is gpproximaey 100 gpm, which is more than twice
the capacity needed. The only other dternative is a 2.5-mile 6-inch pipeine from Vernon's
treatment plant to the Hinds pump station located north of County Road 925. Vernon would then
provide Hinds-Wildcat the same quantity of trested water blend (40 acre-feet per year), rather
than raw water.

Quantity, Religbility and Cost

The quantity of the supply to Hinds-Wildcat is adequate for their needs and the rdiability wil be
high after Vernon develops one of the water supply dtrategies. The cost of the Hinds transmission
sysem is moderady high because the pipdine must cross the Pease River and the quantity of

water issmall. A summary of the cogsis presented below.

Alternative Hinds-Wildcat Pipeline

Construction Costs

6" Pipeline $238,000
ROW Costs 24,000
Pump Stations 250,000
Road Crossings 9,000
Railroad Crossings 18,000
River Crossings 18,000
Metering Vaults 16,000
Subtotal Construction Costs $573,000
Other Project Costs

Mitigation & Permitting $13,000
Engineering/ Contingencies 50,000
Interest during construction 12,000
(6 month construction period)

Subtotal Other Costs $75,000
Total Capital Project Costs $648,000
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Annual Costs

Debt Service (30 years @ 6%) $47,000
Operation and Maintenance 4,000
Pumping Costs 1,000
Treatment Costs 0
Water Purchase Costs 0
Total Annual Costs $52,000
Available Water Yield (Acre-Feet Per Year) 40
Available Water Yield (MGD) 0.036
Cost of Water Delivered ($ Per Acre-Fest) $1,300
Cost of Water Delivered ($Per 1,000 Gallons) $4.00

Environmentd Factors
The environmenta impacts would be low because the pipeine route would generdly follow

exising roadways. The pipdine would have b cross the Pease River and there may be temporary
environmental impacts during construction.

I mpacts on Water Resources and Other Water Management Strategies

There should be no water resource impacts since no additiona water is used from the Seymour

Aquifer.

Impacts on Agriculture and Natural Resource
There should be no impacts on agriculture since no additiona water is used from the Seymour

Aquifer.

Other Relevant Factors
This drategy could be implemented between 2 and 5 years. The permitting and regulatory

requirements are expected to be low. A 404 permit would be required for the transmission
pipeine from Vemnon to Hinds since it crosses the Pease River. As the pipdine routes are
findized, additiond coordination with state and locd agencies regarding senstive environmenta
factors may be needed. An NPDES storm water permit will be required during condruction. If a
pipdine affects state-owned lands, additiond permits and/or a Grant of Easement may be
required.
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L ockett Water System

Alternative L-1 Pipdine from Vernon to L ockett

Vernon currently provides Lockett gpproximately 2 to 10 acre-feet per year of water viaa 3 or 4
inch pipdine. The remainder of Lockett's supply (approximately 100 acre-feet per year) is from
locd wels in the Seymour Aquifer. To provide Lockett with low-nitrate trested water to blend
with Lockett's exising supply, a new 6-inch pipeline would need to be condgructed from
Venon's treatment plant to Lockett’'s ground storage tank. Vernon would then provide an
additional 60 acre-feet per year of water to Lockett. This supply will be avalable when Vernon
develops one of the potential water supply strategies.

Quantity, Religbility and Cost
The cost for low-nitrate water to Lockett is high due to the rdatively long pipdine and smdl

amount of water. Also, the purchase price for low-nitrate water is higher than the blended supply
provided to other customers. The cost per acre-foot presented below is based on the find blended
supply for Lockett, not the purchase supply from Vernon. Costs to produce 40 acre-feet per year
of supply from Lockett's exiging well fidd are not included. According to Red River Authority
of Texas, these costs are relatively small, ranging from $ 0.35to $ 0.75 per 1,000 gdlons.

Alternative L-1 L ockett Pipeline

Construction Costs

6" Pipeline $827,000
ROW Costs 84,000
Pump Station 100,000
Highway Crossings 54,000
Metering Vaults 16,000
Subtotal Construction Costs 1,081,000

Other Project Costs

Mitigation & Permitting $32,000
Engineering/ Contingencies 108,000
Interest During Construction 51,000
(12 month construction period)

Subtotal Other Costs $191,000
Total Capital Project Costs $1,272,000
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Annual Costs

Debt Service (30 years @ 6%) $92,000
Operation and Maintenance 13,000
Pumping Costs 700
Treatment Costs 0
Water Purchase Costs 48,000
Total Annual Costs $153,700
Available Water Yield (Acre-Feet Per Year) 109
Available Water Yield (MGD) 0.10
Cost of Water Delivered ($ Per Acre-Fest) $1,405
Cost of Water Delivered ($ Per 1,000 Gallons $4.31

Environmentd Factors
The environmenta impacts would be low because the pipeine route would generdly follow

exiging roadways.

Impacts on Water Resources and Other Water Management Strategies

There should be no water resource impacts sSnce no additionad water is used from the Seymour
Aquifer.

Impacts on Agriculture and Natural Resources
Impacts to agriculture should be minimd. For the Lockett system, purchasng additiond water

from Venon may increese avalable supply for agriculture in the vicinity of the Lockeit well
fidd.

Other Relevant Factors

This drategy could be implemented between two and five years. The permitting and regulatory
requirements are expected to be low. The Lockett pipeine project may only require a naionwide
404 permit if it does not affect Sate-owned waters.  As the pipeline route is findized, additiond
coordination with date and locd agencies regarding sengtive environmental factors may be
needed. An NPDES storm water permit will be required during condruction. If the pipeine
affects state-owned lands, additional permits and/or a Grant of Easement may be required.
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Alternative L-2 Nitrate Removal System

Alternatively, Lockett could ingdl a smdl nitrate remova sysem to treet high nitrate water
pumped from its exiging well system. Lockett would continue to purchase a smdl amount of
the trested blended water from Vernon to supplement its pesk demands in the summer. It is
assumed that a 100 gpm ion exchange treatment plant would be sufficient to treat Lockett's
current supply and meet pesk flows. The plant would be ingdled near Lockett's well fied and
dorage tank. The waste stream from the treatment plant would be small, approximately 0.5 gpm.
There are no known wastewater treatment plants near the Lockett wdl field. Therefore, the
waste stream would discharge to a 0.25 acre evaporation pond, located near the treatment plant.
Based on existing water quality data, a 60 percent treasted to 40 percent untreated blend would
result in nitrate concentrations below the drinking water standard.

Quantity, Reliability and Cost
The quantity of water would be sufficient to meet Lockett’s needs, provided Lockett continues to
supplement their pesk summer demands with purchased water from Vernon. The rdidility is

high and the cost for a nitrate remova system is relatively low. The cost per acre-foot is based on
the find blended supply for Lockett. For comparison purposes to Alternative L-1, the costs to
produce supply from Lockett's existing well field are not included. According to the Red River
Authority of Texas, these cods are rdatively small, ranging from $ 0.35 to $ 0.75 per 1,000
gallons, which would be added directly to the cost per 1,000 gallons shown below.

Alternative L-2 L ockett 1on-Exchange System

Construction Costs

I on-Exchange Equipment (100 gpm) $175,000
Building/Electrical 150,000
Evaporation Pond (.25 ac) 30,000
Land Purchase 10,000
Subtotal Construction Costs $365,000

Other Project Costs

Permitting $15,000
Engineering/ Contingencies 110,000
Interest During Construction 20,000
(12 month construction period)

Subtotal Other Costs $145,000
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Total Capital Project Costs $510,000

Annual Costs

Debt Service (30 years @ 6%) $37,000
Operation and Maintenance 5,000
Pumping costs 0
Treatment Costs 5,000
Water Purchase Costs 0
Total Annual Costs $47,000
Available Water Yield (Acre-Feet Per Yield) 109
Available Water Yield (MGD) 0.10
Cost of Water Delivered ($ Per Acre-Feet) $431
Cost of Water Delivered ($ Per 1,000 Gallons) $1.32

Environmental Factors
The environmentd impacts would be low because there will be no discharge of the brine

wastewater stream. Also, the sdt concentration of the waste stream should not be very high.

I mpacts on Water Resources and Other Water Management Strategies

There should be no water resource impacts since no additiona water is used from the Seymour
Aquifer. The nitrate remova sysem improves the water qudity of the supply from the Seymour
Aquifer.

Impacts on Agriculture and Natural Resources

Impects to agriculture should be low. A minimum of one acre of exiging agricultural land would
need to be purchased for the treatment plant and evaporation pond. No additiona water would be
pumped from the Seymour Aquifer. Therefore, there should be no additiond impacts to
agriculturd supply.

Other Relevant Factors
This drategy could be implemented between two and five years. The permitting and regulatory

requirements are expected to be moderate. The water trestment plant would require approva
from TNRCC and the system would require a no discharge wastewater permit. An NPDES storm
water permit will be required during congruction. This dternative may require additiond daff to
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maintain and operate the system. Also, the evaporation ponds may require periodic disposa of
accumulated sat deposits.

54  City of Electra

54.1 Background

The City of Electra is located in Wichita County between Wichita Fals and Vernon on Highway
287. Electra has a population of 3,100 people. Approximaey 60 percent of the City’s drinking
water is currently derived from surface water (Lake Electra). Groundwater from the Seymour
Aquifer provides the remainder of the City’s water supply.

With recent droughts, the City of Electra has frequently experienced a shortage of water. As of
March 2000 curtalment of water usage on the City’s part had been ongoing for a least 36
months and the City had implemented Stage 5 of its drought contingency plan.

In an application to the Texas Water Development Board Drinking Water State Revolving Fund,
filed on behdf of the City in February 2000, it was edimated that only a sx-month supply of
water was left in Lake Electra, the City’'s main water supply source. In March, the news nedia
placed Lake Electraat only 20 percent of capacity.

Because of Electra's recent water shortage, it has dready begun taking measures to acquire water
to meet its immediate and short-term needs.  The long-term needs of Electra will be addressed in
the following sections.

54.2 Water Demands

Electra provides sarvice to gpproximatdy 1,650 connections including the Harrold Water Supply
Corporation. Current norma usage (no drought restrictions enforced) averages about 0.54 MGD
(605 acre-feet per year) with pesks of 0.9 MGD according to the City's consulting engineer,
Donald G. Rauschuber and Associates, Inc. (DGR).
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Water use projections established by the Texas Water Development Board (TWDB) show
Electra’'s year 2000 demand to be 0.55 MGD (617 acre-feet per year). Assuming a pesking
factor of two, the projected peak demand would be 1.10 MGD. The TWDB demand projections
decline gradudly to 609 acre-feet per year by the year 2050.

In addition to TWDB demands, water demand projections have been performed for the City by
DGR. DGR projections extend to the year 2020. The DGR demands projections anticipate
much more indusgtrid and population growth for Electra than the TWDB projections DGR
projects Electra’s water demand in the year 2020 at about 1,100 acre-feet per year.

For Senate Bill 1 (SB1) planning purposes, 617 acre-feet per year demand will be evaluated by
the dternaives in this report. The DGR demands are given here for informationa purposes.
The DGR demand projections are important because the sysem improvements currently being
undertaken by Electra will use the higher projected demand predictions in the Szing of facilities

and appurtenances.

5.4.3 Current Water Resources

Lake Electra

Lake Electra is a smdl-to-medium-sized reservoir located gpproximatey seven miles southwest
of the City. The lake is located on land owned by the W. T. Waggoner Estate.  An agreement
between W. T. Waggoner Edtate and the City grants rights to the water in the reservoir to the
City, but the W. T. Waggoner Etate retains ownership of the land and dam that forms the lake.
W. T. Waggoner Estate aso pumps some water from the lake for its own use, including watering
livestock and irrigating crops. Additiona facilities related to this water source and owned by the
City include a raw water pump dation, a raw water transmisson line to town, and a water
treatment plant, known as the “Centra Plant,” located in town.

Approximately 60 percent of Electra's water is currently produced from Lake Electra Due to its

gndl dranage aea, Lake Electra has higoricdly been unrdiable in drought conditions.
Additiona water sources are needed to supplement available water and improve rdiability.
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River Well Feld

The remaning water supply for Electra is a shdlow water wdl field located gpproximately eight
miles north of town near the Red River. While the wdl fied is generdly an aundant source of
supply, it's water quaity has been a problem. Over time sdinity and nitrate levels in the wells
have risen. As a reault, the City has been forced to shut down and cap some of the wells.

Capacity of the remaining wells currently averages 220,000 gallons per day (gpd).

The City aso operates a sand filter treetment plant at the well fiedd, known as the “River Plant,”
and a transmission pipeline to town. The treatment plant is in place because the water pumped
from the wdls is consdered by the TNRCC to be “groundwater under the influence of surface
water” and, by regulation, must be trested. The transmission pipeine consigts of two pardld 8
inch lines extending from the treatment plant to a booster pump sation located midway to town.
From the boogter station to town, the lineisasingle 10-inch line

In addition, the City maintains a water pumping lease on land near the River Plant. The lease
was established to dlow the City to drill wells and to pump water. However, wel development
has not yet taken place on the lease property.

544 Review Of Alternative Water Supply Strategies

Alternative water supply drategies were identified through consultation with Electrals engineer
and the RWPG Technical Advisory Committee.  Initidly, eleven potentiad water supply options
were invedtigated.  The prdiminary invedtigation reviewed various dterndives rdaed to
development of new groundwater supply, development of new surface water supply, and
purchase of trested water. Mog dternatives were diminated in the preliminary investigation by
one or more fad flavs Only four dternatives were found to be potentidly feasble. These
dternatives are discussed here in more detall. Detalled andysis of these dternatives was
performed using procedures required by the TWDB.
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The potentidly feasible options selected for detailed analysis are shown in Figure 4 and include:

1. Redevelop existing capped wells and congtruct an RO plant at the River Well Fidd.

2. Condruct a new raw water pipeline from Lake Diverson and condruct RO plant a the
Central Plant.

3. Buy treated water from Wichita Fals.

4. Paticipatein aregiond water treatment plant usng Lake Kemp/Lake Diverson water.

A detailed description of each potentidly feasble dternative and andys's of each follows.

Alternative E-1: River Well Fields

Electra has made a commitment to meet its exiging and short-term demands with a plan to
redevelop the capped wels a the exising well fidd located north of town to increase its yidd of
the groundwater resource and reduce its dependence on Lake Electra A design-build contract
for this plan has been awarded, and the wel fidd and treatment plant improvements are
scheduled to go on-line in October 2000.

In addition to the exising wdl fied to be redeveloped, the wdl plan includes three different
potentid wel fidds—Lak, Sefck, and Elliot. The fidds range from 2 miles to 6 miles awvay
from the exiging tretment plant. As demand requires, new wels would be drilled at the other
well field Stes and water would be piped to the existing trestment plant.

The plan initidly includes reopening and reworking the cgpped wells a the exiding wel fidd
and inddling a reverse osmoss (RO) treatment unit a the River Plant. A portion of the high
inity/high nitrate water will be trested with reverse osmosis and the remaining portion will be
treated with the current method, sand filtration. Before entering the transmisson line, the two
trested streams will be blended and transmitted to town via the exising pipeine. The result will
be awater that islow enough in sdts and nitrates to be consdered safe for drinking.
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The capacity of this RO blend sysem will be 0.5 MGD (finished water), sufficient to meet 90
percent of Electras average daily requirement. For the remaining demand and for peak demand,
Electra will use water from Lake Electra In the future, he wel fidds will be the primary supply

Source.

This plan requires a dgnificant financid obligation for the City of Electra  Therefore, this
“short-term”  commitment is in actudity likdy to be a medium-to-long-range commitment for
Electra It is expected that stages of this plan will be phased in over time as necessary to meet
Electra’ swater needs for the next 20 years.

The phases of the current plan are as follows:
Build RO plant a exigting trestment facilities
Rework exigting capped wells
Develop new well fidds
Build pipdines from new wedl fidds to exiding plant
Increase capacity of RO trestment as necessary

It is expected that development of a least some new wels will be required. Initid pumping tests
indicate the uncapped wells can produce enough quantity of weater to meet Electra's needs, but
the quality could degrade once pumping begins. The wels were originaly capped because the
qudity had degraded after some period of pumping. As the water quaity degrades, additiond
wellswill be brought on-line to improve the qudity of the feed/blend water.

Other phases of the well fidd dternative, could potentidly take the capacity to 1.0 MGD. Other
aternatives are not evaluated here because it is assumed that the projected 617 acre-feet per year
demand can be satisfied using the well field and Lake Electra as described above.

Alternative E-2: Congtruct New Raw Water Pipdineand RO Plant
The City of Electra would purchase raw water from the City of Wichita Fdls and/or Wichita
County Water Improvement Didtrict No. 2 (WCWID #2) out of Lake Diverson. This dternative

would involve the congruction of 18 miles of new 12-inch line from Lake Diverson to Electra
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Water would be pumped to Electra and treated at a new RO plant to be constructed at the Central
Pant location.

There is an exising pump platform on Lake Diversgon that is owned by West Texas Utilities
(WTU). It is understood tha there is enough room on the exiging pump plaform to
accommodate additional pumps, and that WTU is willing to alow Electra to purchase access to
the pump platform.

Lake Diverson water is high in dissolved solids. Advanced membrane treatment, such as RO,
would be required to produce drinkable water.

Alternative E-3: Buy Treated Water from Wichita Falls

This dternative consss of purchasing trested water from Wichita Fdls. Wichita Fals has an
exiging contract to sdl water to the City of lowa Park, which is located between Electra and
Wichita Fals Electra would tgp into the Wichita Fals to lowa Park line at the lowa Park
terminus.  Electra would aso congtruct a new ground storage tank and booster dation at the
terminus of the exiging line. In addition, 16 miles of 10-inch line would be constructed between
the booster station and Electra.  The pipeline route would generdly follow US Highway 287.

Regional Water Treatment Plant Alternative

A regiond water supply project usng Lake Kemp/Diverson water with desdinatiion could
provide the City of Electra with 1 MGD of treasted water. At Lake Diversion, the water would be
treated by reverse-osmoss (RO), and then pumped to the City of Electra through a regiond
pipdine system. Further description of this dternative is presented in Section 5.6.

54.5 Analysisof Viable Strategies

The andyss of viable drategies was performed following the evauation procedures identified in
Section 5.1.2. The results of this evauation are presented as follows:
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Alternative E-1: River Well Fields

Quantity, Reliability, and Cogt

Currently, Electra poduces an average of 0.22 MGD from the river wdl fidd. After the planned
uncgpping of old wdls and inddlaion of an RO plant, the capacity of the wdl fidd will be
increased to 0.5 MGD (approximately 90 percent of TWDB demands). Lake Electra will make
up the remainder of the daily demand.

The shdlow aguifer used by the City is capable of producing the required quantity of water,
dthough the rdiability of shdlow aguifer yieds during extreme drought conditions may be
uncertain.  The decreased norma use of Lake Electra should enable greater dependence on this

surface water resource in dry periods.

The limiting factor for the groundwater will likely be qudity. The qudity is expected to degrade
over time through pumping induced migration of sdts increasing the required blend ratio of RO-
treated to filter-treated water. This could require increasing the RO plant capacity.

Another issue affecting the rdiability of the wdl fidds is ther cose proximity to the Red River.

The wdls are actudly located in the 100-year flood plain of the Red River. As such, there is
some inherent danger that the wells may be temporarily unusable because of flooding. Flooding
can cause damage to pumping and transmisson equipment as wel as potentid contaminaion of
the wdls. The exiging wells have an average depth of 40 feet and are hydraulicaly connected to
surface water. Therefore, there is a potentid danger that the aquifer might become contaminated
through an unexpected release of pollutants.

For cogting purposes, the proposed well field rehabilitation was broken into phases. Because it is
expected that the uncepped wels will rapidly degrade in the firs five years, development of one
of the three future well fidds was incduded in Phase 1. The firg phase involves reworking the
exiding capped wdls, drilling new wells a the Lak wdl fidd, condructing a pipdine from the
new wel fied to the River Plant, and congructing an RO plant. A summary of the capitd and
annua costs are preserted below.
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Alternative E-1 Redevelop River Well Fields

Construction Costs

Water Wells $168,000
Ground Storage/Pump Station 100,000
8" Water Line from Wellsto River Plant 344,000
RO Treatment Plant 726,000
Brine Disposal 213,000
Subtotal Construction Costs $1,551,000

Other Project Costs

Engineering, Contingencies and Legal Services $542,000
Easement Costs 121,000
Environmental and Archeological Studies, Mitigation, and 15,000
Permitting

Interest During Construction (18 Months) 128,000
Subtotal Other Costs $306,000
Total Capital Project Costs $2,357,000
Annual Costs

Debt Service (30 yrs. @ 6%)) $171,000
Operation and Maintenance 164,000
Power Costs 12,000
Lake Electra Plant O&M 25,000
Total Annual Costs $372,000
Available Water Yield (Acre-Feet Per Y ear) 617
Available Water Yield (MGD) 0.56
Annual Cost of Water Delivered ($ Per Acre-Feet) $604
Annual Cost of Water Delivered ($ Per 1,000 Gallons) $1.85

This dternative includes 560 acre-feet per year from groundwater, which is less than the 617
acre-feet per year projected as demand. The additional 57 acre-feet per year will be made up by
Lake Electra water, which the City dready has infrastructure in place. To account for this, an
annua operations and maintenance cost to keep the Centrd Plant operating was included in the
cost opinion. Codts for treating the additiond Lake Electra water are therefore reflected in the
unit cost of water for this option.
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Environmenta Impacts
Environmental impacts of the proposed wdl fidd rehabilitation center mainly on disposd of the
resdud sdt brine from the RO treatment process. The method of digposal has not yet been

decided, dthough the City is currently negotiating with the TNRCC for a surface water discharge
permit to the Red River. Other options for disposa investigated include evaporative ponds, deep
well injection, and surface application.

Discharge to the Red River is the City’s preferred disposd dternative. A discharge of his sort
will likely require acceptance by both the TNRCC and the Oklahoma Depatment of
Environmenta Quality (ODEQ) since the south bank of the Red River is the state boundary.

Impacts on Water Resources and Water Management Strategies

The mgor potentiad water resources impacts would come through disposal of the sdt brine. As
mentioned in the Environmenta Impacts Section, the disposd options avalable are direct
discharge to the Red River, deep well injection, evaporative ponds, or land application

Other impacts that might be associated with the wdl fidd are a lower aguifer level and quaity
degradaion in the vicinity of the wel fidds. Also, snce the aquifer is hydraulicaly connected
to the Red River, subsurface flow to the Red River may be decreased near the wells.

Electra’'s acute short-term need for additiona water has forced the implementation of the initid
dages of this dterndive. As such, it is likdy that this dternative will become the preferred
dternative to the City, amply due to the dgnificant invesment required. Other potentidly
feesble dternatives, incdluding participation in any regiond dternative, will likey become less
attractive to the City.

Impacts on Agriculture and Natural Resources

Agriculturd impacts should be minima. A dedlining aguifer leve and degradation of the aguifer
in the vicinity of the wdl fidd could potentidly impact locd irrigation, if such irrigetion is
practiced. This dternative should not impact natural resources of Texas.
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Other Relevant Factors

The long-term viability of this dternative may depend on the success of development of new
shdlow wdl fidds. Since teds in dl other potentid wdl fidds have not been completed, the
ultimate capacity and water qudity of these future fields are not known. In addition, the City’s
own projections for future water use exceed those of the TWDB. Should this become a redlity,
the City may eventudly desire to implement other potentialy feasible dternatives.

Alternative E-2: New Pipeline from Lake Diverson/Advanced Treatment at Central Plant

Quantity, Reliability, and Cost

Assuming Wichita Fals andlor WCWID #2 will sdl the weter, Lake Diverson can provide 100
percent of Electra's demand to the year 2050. Lake Diverson could be consdered a reliable
source of water because it is located downstream of the larger Lake Kemp, which is so owned
and controlled by the City of Wichita Fals and WCWID #2. Lake Kemp has the largest yidd of
any lake in the region and would be needed to support Lake Diverson. A summary of the
estimated cost of this dterndtive follows:

Alternative E-2 Buy Raw Water from Wichita Fallsat Lake Diversion

Construction Costs

0.5 MGD Pumps at Lake Diversion $71,000
12" Raw Water Line (Lake Diversion to Electra) 2,321,000
RO Treatment Plant 766,000
Brine Disposal 184,000
Subtotal Construction Costs $3,842,000

Other Project Costs

Engineering, Contingencies and Legal Services $1,344,000
Easement Costs 371,000
Environmental and Archaeological Studies, Mitigation, and 15,000
Permitting

Interest During Construction (24 Months) 436,000
Subtotal Other Costs $2,166,000
Total Capital Project Costs $6,008,000
Annual Costs

Debt Service (30 yrs @ 6%) $436,000
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Operation and Maintenance (Including Pipeline, Pump Station, 146,000
and Treatment Plant)

Power Costs 16,000
Purchased Water Cost 66,000
Total Annual Costs $664,000
Available Water Yield (Acre-Feet Per Year) 617
Available Water Yield (MGD) 0.56
Cost of Water Delivered ($ Per Acre-Feet) $1,076
Cost of Water Delivered ($ Per 1,000 Gallons) $3.97

Environmenta Impacts
Environmenta impacts from the pipeine would be minima. The preferred route would be

primarily dong the Highway 25 right-of-way and would likdy involve only one mgor creek
crossng.  The most criticd potentid  environmental impeact is the disposd of the RO brine from
the trestment process. The City’'s consultant had evauated this dternative on the assumption of
using evaporation ponds for brine digposa. While this is technicdly feesble, disposad of liquids
in this manner will require careful monitoring of the operatiion to prevent accidentd releases of

highly saline wasteweter.

I mpacts on Water Resources and Water Management Strategies

Water resource impacts should be minima. A pump plaform/intake sructure is dready in place
a Lake Diverson, minimizing additional impacts from congruction within the body of the lake
Should Electra pursue this dternative, its participaion in any regiond draiegy would be
unlikely.

Impacts on Agriculture and Natura Resources
Agriculturd impacts should be very minimd. As mentioned previoudy, the preferred pipeine

route would be dong exiging road right-of-way. Lake Diverson is an exising reservoir, 0 the
amount of agriculturd land disturbed would be minima.

Other Relevant Factors
No other rlevant factors regarding this dternative have been identified at thistime.
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Alternative E-3: Buy Treated Water from Wichita Falls

Quantity, Rdliability, and Cost
This dternative would likely provide for al of Electras water demand, provided Wichita Fdls
has the water to sdl. For comparison purposes, it was assumed that Wichita Fals will have

aufficient supply of water to enter into a contractuad agreement with Electra to provide the
necessary treated water. It was aso assumed that the treated water would be provided to Electra
at $0.95 per 1,000 gdlons.

Rdiability of this dternative system should be good. Because the waer would be sold by
contract, Wichita Fals would be obligaed to provide the water to Electra  The only
maintenance requirement would be on the booster pump dation and the lowa Park to Electra
line. A summary of the cost of this dternative follows

Alternative E-3 Buy Treated Water from Wichita Falls at | owa Park

Construction Costs

Ground Storage/Booster Pump Station $105,000
12" Treated Water Line from lowa Park to Electra 2,575,000
Subtotal Construction Costs 2,680,000

Other Project Costs

Engineering, Contingencies and Legal Services $938,000
Easement Costs 280,000
Environmental and Archaeological Studies, Mitigation, and 15,000
Permitting

Interest During Construction (12 Months) 163,000
Subtotal Other Costs $1,396,000
Total Capital Project Costs $4,076,000
Annual Costs

Debt Service (30 yrs @ 6%) $296,000
Operation and Maintenance 50,000
Power Costs 13,000
Purchased Water Cost 173,000
Total Annual Costs $532,000
Available Water Yield (Acre-Feet Per Year) 617
Available Water Yield (MGD) 0.56
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Cost of Water Delivered ($ Per Acre-Feet) $863
Cost of Water Delivered ($ Per 1,000 Gallons) $2.65

Environmenta Impacts

Environmentd impacts should be minimd snce the pipdine route would generdly follow
Highway 287. There will likey be some creek crossngs dong the pipeline route, but there are
no maor issues that are readily gpparent a thisleve of study.

I mpacts on Water Resources and Water Management Strategies

The impacts to other resources and drategies involved with this option would be indirect. In
order for Wichita Fals to provide the water to Electra, it must firs have the water to sdll. That
means Wichita Fdls will potentidly have to develop new sources of water prior to eitering into
a contract with Electra  Therefore, the timing of such a project would likely be dependant on the
development of WichitaFals own dternatives.

Impacts on Agriculture and Naturad Resources
Because the pipdine route would follow the highway dignment, it is not expected that

agriculture or natura resources would be significantly impacted.

Other Relevant Factors
No other rdlevant factors regarding this aternative have been identified at thistime,

Regional Water Treatment Plant Alternative
This dterndtive is based on the City of Wichita Fdls, City of Vernon, and the City of Electra
participating in a regiona plan to utilize Lake Kemp/Diverson and congruct a desdination plant

a the reservoir ste.

Annual Cogt - City of Electra

Debt Service (30yrs @ 6%) $658,000
Operation and Maintenance 41,000
Power Costs (Pumping Facilities) 15,000
Water Treatment Costs ($0.75/1,000gal) 269,000
Raw Water Purchase (From W.F.@0.21/1,000gal) 75,000
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Total Annual Cost $1,058,000

Available Water Yield (Acre-Feet Per Y ear) 1100
Available Water Yield (MGD) 1
Cost of Water Delivered ($ Per Acre-Feet) $962
Cost of Water Delivered ($ Per 1,000 Gallons) $2.95

55  ThaliaWater Supply Corporation

In Chapter 4, Thaia WSC was lised as deficient in water supply due to water qudity. The
specific parameter of concern was the concentration of nitrate in the water source. Thdia WSC
has higoricdly utilized the Seymour Aquifer to supply 100 percent of its water.

In 1997, the Thalia WSC gpplied to the TWDB Drinking Water State Revolving Fund for
assistance with a project to reduce nitrate concentrations in their drinking water to acceptable
levels. The project was planned to congruct a water line from the City of Crowdl to Thaia
WSC to enable the purchase of water for blending purposes. According to the City of Crowdl, a
water line has been condructed and the City is sdling waer to Thdia WSC a this time.
Sufficient waer exits from Crowdl's supplier, Greenbdt Municipd & Indudrid Water
Authority to provide Thaia WSC with dl its water demand, if desired.

Recent water qudity data from Thdia WSC suggest tha nitrate levels in the digtribution system
have dropped subgtantialy. It is presumed that this is a result of the purchase of sufficient water
from Crowel to accomplish an adequate blend. At this time, Thdia WSC is ill officidly on the
TNRCC ligt of MCL violators for nitrate. However, as recent data indicate, Thdia WSC now
has the cgpability to diminate this problem. Therefore, an andyss of water management
dternatives for Thaia WSC is not necessary.

5.6 Regional Water Treatment Plant Alternative (L ake Kemp/Diver sion Reservoirs)
5.6.1 Background
As indicated in the previous discussions of dterndives, the feeshility of meeting demand

through participation in a regiond water treatment plant has been invesigated. The feashility of
such an dternative is dependent on having wide paticipation of the region's water suppliers.
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For purposes of this andyss, the participation of those water suppliers with identified needs --
Wichita Falls, Vernon, and Electra -- has been assumed.

56.2 Water Demands

For the regiond plan, it was assumed that the maximum yidd from the Lake Kemp/Lake
Diverson sysem would be used for szing the plant. The maximum raw water dlocation of the
Kemp/Diverson reservoirs for municipa use is 25150 acre-feet per year. Substantid water

rights alocations dso exig for agriculture, mining, and industrid purposes.

Lake Kemp/Diverson weaters are naturdly high in chloride, sulfates, and tota dissolved solids.
Reducing these condituents to acceptable levels will require advanced membrane technology,
specificdly, reverse osmoss (RO). Prior to RO treatment, micrdfiltration (MF) will be used.
Assuming a 70 percent recovery rate for MF/RO trestment, the total finished water avalable
would be 17,600 acre-feet per year.

Allocation of the trested water for the three participating water suppliers was assumed as

follows
City of Electra 1,100 acre-feet per year
City of Vernon 2,200 acre-feet per year
City of WichitaFdls 14,300 acre-feet per year

5.6.3 Facilities Description

The regiona water sysem is depicted in Figure 5. The facilities condst of a raw water intake
Sructure and pump dation located at Lake Diverson. Raw water would be pumped to the 16
MGD treatment plant. Treated water from the MF/RO plant would be stored in the clearwdl and
then pumped via a 42-inch line congructed to Kadane Corner, east of Lake Diverson. At
Kadane Corner the 42-inch transmisson line proceeds essward to Wichita Fdls exiging
Cypress Water Treatment Plant. A 24-inch diameter line would dso take a portion of the water
a Kadane Corner north to Electra, carrying treated water for both Vernon and Electra At
Electra, the line will be reduced to an 18-inch ling which will turn northwestward aong
Highway 287 to Vernon. The City of Electra will receive trested water at its Central Plant from
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the 24-inch water line. Two boogter stations are needed for the Vernor/Electra line.  One will be
located approximately halfway between Kadane Corner and Electra on the 24-inch line  The
other will be located about hafway between Electraand Vernon.

Cog dlocations will be established by each participant’s alocation of water as well as amount
and dze of pipdine required for each. The resulting cost dlocation for capitd cods is as

follows
City of WichitaFdls 74%
City of Vernon 19%
City of Electra 7%

Each entity would be responsible for the cost of ddivery of its share of the trested water to its

customers.

Quantity, Rdliability, and Cost

The quantity of water provided by the regiond trestment plant would be greater than the TWDB
demand for each city. Electra would receive 1,100 acre-feet per year, Vernon 2,200 acre-feet per
year, and Wichita Falls 14,300 acre-feet per year.

Current religbility of the Kemp/Diverson sysem is moderate to high. Lake Kemp has the
highes yidd of any reservoir in the region, sO meeting water demands with Kemp/Diverson
water should not be an issue. However, as the resarvoir ages, sedimentation will likely reduce
the yidd and may pose reiability problems in the future.  Future rdiability of Lake Kemp,
beyond 2050, could be classified as moderate to low.

The cost breakdown of the proposed regional treatment plant is as follows:
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Regional Water Treatment Plant Alternative

Construction Costs

16 MGD Pump Station Near Diversion

3 MGD Pump Station Near Electra

2 MGD Pump Station Near Vernon

Lake Intake Structure

16 MGD Microfiltration/Reverse Osmosis Treatment
Treatment Brine Reject Disposal

42" Treated Water Line (To Kadane) (7 Miles)

42" Treated Water Line (Kadane To W.F.) (17.5 Miles)
24" Treated Water Line (Kadane to Electra) (16 Miles)
18" Treated Water Line (Electrato Vernon) (21 Miles)
Subtotal Construction Costs

Engineering, Legal, Financial & Contingencies
Land and Easements

Environmental Studies, Mitigation, and Permitting
Interest During Construction (24 months)
Subtotal Other Costs

Total Capital Project Costs

Allocate Project Cost of Regional System Based On Pro-Rata Design For Each Entity As Follows:

City of WichitaFalls
City of Vernon
City of Electra

Allocated Total Capital Project Costs:
City of WichitaFalls

City of Vernon

City of Electra

Annual Costs- City of Wichita Falls:
Debt Service (30yrs @ 6%)

Operation and Maintenance

Power Costs (Pumping Facilities)

Water Treatment Costs ($0.75/1,000gals)

Total Annual Cogt — City of Wichita Falls

Available Water Yield (Acre-Feet Per Year)
Available Water Yield (MGD)

Cost of Water Delivered ($ Per Acre-Feet)
Cost of Water Delivered ($ Per 1,000 Gallons)
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$2,500,000
900,000
750,000
3,500,000
36,000,000
3,000,000
8,100,000
20,925,000
7,183,000
6,660,000
$89,518,000

$29,188,000
750,000
500,000
9,380,000
$39,818,000

$129,336,000

74% of Cost
19% of Cost
7% of Cost

$95,709,000
$24,574,000
$9,053,000

$6,958,000
325,000
75,000
3,494,000

$10,852,000

14,300
13

$759
$2.33



Annual Costs- City of Vernon

Debt Service (30yrs @ 6%) $1,787,000
Operations and Maintenance 166,000
Power Costs (Pumping Facilities) 36,000
Water Treatment Costs ($0.75/1,000gal s) 538,000
Raw Water Purchase ( From W.F. @ 0.21/ 1,000 gals) 151,000
Total Annual Cost — City of Vernon $2,678,000
Available Water Yield (Acre-Feet Per Year) 2,200
Available Water Yield (MGD) 2
Cost of Water Delivered ($ Per Acre-Feet) $1,217
Cost of Water Delivered ($ Per 1,000 Gallons) $3.74
Annual Cogt - City of Electra

Debt Service (30yrs @ 6%) $658,000
Operation and Maintenance 41,000
Power Costs (Pumping Facilities) 15,000
Water Treatment Costs ($0.75/1,000gals) 269,000
Raw Water Purchase (From W.F. @ $0.21/1,000 gals) 75,000
Total Annual Cost — City of Electra $1,058,000
Available Water Yield (Acre-Feet Per Year) 1,100
Available Water Yield (MGD) 1
Cost of Water Delivered ($ Per Acre-Feset) $962
Cost of Water Delivered ($ Per 1,000 Gallons) $2.95

Environmenta Impacts
The environmental impacts due to the pipdine congruction should be low to moderate

depending on the fina route of the pipdines. The ground Storage facility and booster sations
required aong the routes can be located in areas of minima environmenta impact.

Digposd of brine rgect from the RO trestment plant will likdy be the most ggnificant
environmenta factor. The preferred disposd option would be to discharge brine regect water
into the Wichita River below the water trestment plant. Other options include evaporation ponds
and injection wells.
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I mpacts on Water Resources and Other Water Management Strategies

There may be low to moderate water resources impacts as more of the Lake Kemp/Diverson
sysdem’s yidd is used. Water leves in the lakes may have greater fluctuations and this may
affect recreational users, loca property owners and/or businesses on the lake. This dterndive is
a regiond drategy that is feasble only if severa users support its development. If one of the
cities chooses another drategy for water supply, it is unlikdy that this dternative will be cost
effective.  Also, if Wichita Falls proceeds with developing a reverse osmosis trestment system at
the existing Cypress Water Treatment Plant to treat Lake Kemp water (see WF-2), there would
not be sufficient additional municipa supply a Lake Kemp.

Impacts on Agriculture and Natural Resources
The impact on agricultura lands should be low. The amount of water available for irrigation

may be reduced as water from Lake Kemp is used for municipd supply. Lakes Kemp and
Diversgon are exigting and therefore will not require impoundment of additiond acreage.

Other Relevant Factors

One of the items discussed in Section 5.1 regarding review of dternatives addressed interbasin
trandfers.  Interbasin transfer could be possble if additiond entities other than Electra, Vernon,
and Wichita Fdls are dlowed to and dect to paticipate. With the scenario given here, however,
with only the three mentioned entities participating, no interbasin trandfer will result.  All source

waters, users, and waste discharges are located within the Red River Basin.

This drategy could be implemented between five and ten years. The permitting and regulatory
requirements are expected to be low to moderate. A 404 permit would be required for the
tranamisson pipdines. As the pipdine routes are findized, additiond coordination with Sate
and loca agencies regarding sendtive environmental factors may be needed. If the pipdine
affects state-owned lands, additiond permits and/or a Grant of Easement may be required.

5.7  Chloride Control Project

The concentration of dissolved sdts, particularly chloride, in some surface waters in Region B

limits the use of these waters for municipa, indudtrid, and agriculturd purposes. The Red River
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Authority of Texas is the loca sponsor and has been working in cooperation with the U.S. Army
Corps of Engineers (USACE) for a number of years on a project to reduce the chloride
concentration of waters in the Red River Basin.  The successful completion of this project would
result in an increase in the volume of water avallable for municipd and indudtria purposes in
Region B and water would be available for a broader range of agriculturd activities. Therefore,
the Chloride Control Project (CCP) is included in the Regiond Water Plan as one of the feasble
drategies for meeting the water supply needed in Region B. Following is a summary of the CCP
that presents the background of the project, the components, and current status of the project, and
an analysis of the CCP as aregiona water resource Strategy.

5.7.1 Background

In 1957 the U.S. Public Hedth Service initiated a study to locate the natural sources that
contribute high concentrations of chloride to surface waters in the Red River Basn. It was
determined that ten natura sat source areas in the basin contribute approximately 3,300 tons of
chloride each day to the Red River.

In 1959 the USACE peformed a study to identify control measures for these sat sources.
Subsequently, structural measures were recommended for eight source aress.

5.7.2 Description of the Chloride Control Project

The primary drategy for reducing the flow of highly sdine waers to the Red River is to
impound these flows behind low dams and pump the sdine waters to off-channd brine reservoirs
where the water evaporates or is disposed of by deep-wdl injection. During high-flow periods,
when the chloride concentration is lower, waters flow over the low dams and proceed
downdream. Figure 6 identifies the locations of the eight sdine inflow aress the exiging and

proposed low-flow dams, and the existing and proposed brine reservoirs.

There are four sdineinflow areas that impact water qudity in Region B:

Aress VII, VIII, and X affect the qudity of water in the Wichita River including Lake

Kemp and Lake Diversion.
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Area IX dffects the qudity of waers in the Pease River, including the proposed Pease

River Resarvoir.

Condruction of the chloride control facilities a Area VIII on the South Fork of the Wichita
River in King County and Knox County was authorized in 1974. These facilities include a low
dam near Guthrie, Texas, with a deflatable wer to collect the sdine inflows, the Truscott Brine
Reservoir near Truscott, Texas, and, a pump dsation and pipdine to transport the sdine water
from the impoundment a Guthrie to the Truscott Brine Reservoir.  These facilities have been in
operation snce May 1987. Condruction of the facilities at Area X was initiated in 1991, but
they have not been completed due to a decison to modify the design of these facilities, a change
to the project area, and a need to address environmentd issues identified by the U.S. Fish and
Wildlife Service (USFWS) and the Texas Parks and Wildlife Depatment (TPWD). An
Environmentd Impact Statement (EIS) was prepared for the project and published in 1977. A
supplement to the EIS is being prepared currently that describes the proposed changes in the
desgn of the facilities and addresses the issues rased by USFWS.  Public hearings on the
Supplementa Find Environmenta Impact Statement (SFEIS) may be held in 2001. When the
SFEIS s approved, work will proceed on the CCP facilitiesat Area X and Area VII.

The effectiveness and environmenta impacts of the project will be evauaed as the CCP
fadlities are fully ingdled within the Wichita River Basn. The results of this evauation will be
used to determine if and, if so, how CCP facilities will be provided for Area IX on the Pease
River. The proposed Pease River Reservoir would not be viable for a municipd water supply
without completion of the CCP for the Pease River Basin.
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5.7.3 Analysisof Strategy

Because of the subdantid volume of good quaity water that will be avalable as a result of
implementation of the CCP, it has been identified as a feashle supply dternative for Region B.
Accordingly, following is an evduation of the quantity and qudity of water that would be
provided; the rdiability of the supply; the cost to provide the water; potentid impacts on the
environment and agriculture in the area; the regulatory and political acceptability of, and public
support for, the project; and the extent to which this strategy could affect other Srategies.

This is not a dand-done dternative.  Rather, it is a variation of the other dternatives that include
the use of Lake Kemp/Diverson waters. The CCP is a component of a regiond dternative in
which the requirement for membrane treetment of municipal supplies to remove sdts is replaced
by source control for the sdlt being introduced to the Lake Kemp/Diversion systems.

However, the benefits of this dternative are not redtricted soldly to the dimination of the cost of
membrane trestment (which is certainly beneficid because it may increase the feashility of
providing Lake Kemp/Diverson waters to some of the smdler communities). In addition, it
minimizes or diminates the problems and potentia adverse environmenta impacts of disposa of
the brine waste stream from membrane treatment, provides economic benefits to the agricultura
and industrid sectors of the economy, and extends water supplies for steam eectric power
generation. These benfits are discussed in more detail later in this section.

Quantity, Reliability, and Cost

The Wichita Basn phase of the CCP that is currently being implemented will increese water
resources in the Wichita River Basn and is addressed in this initid regiond plan. When the
scheduling for the Pease River Basin phase of the project is more certain, the regiond plan
should be amended to include an evauation of the effects of the Pease River phase of the project

on water resources in Region B.
The water supply source that will be enhanced by the Wichita Basn CCP is the Lake

Kemp/Diverson sysem. As previoudy described in Chapter 3 of the Region B Water Plan, the
firm yield of this system is estimated a 126,000 acre-feet per year in 2000, 116,080 acre-feet per
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year in 2020, and 101,540 acre-feet per year in 2050. The decrease in yidd is attributable to
Sedimentation.

Waers from the Lake Kemp/Diverson sysem can be used for municipd purposes and
agricultura irrigation pursuant to exising water rights. By contract, waters from the system can
be used for steam generaion of dectricity and mining purposes. The waters are dso used for

recreation.

The totd volume of water permitted for use from Lake Kemp/Diverson, and which can be
provided in most nortdrought years, is 193,000 acre-feet per year. Of this permitted amount,
90,150 acre-feet per year are not being used currently.

A dgnificant barrier to the further use of Lake Kemp/Diverson water is the quality of the water.
The water qudity improvement that would occur as a result of the CCP would make this water
uiteble for a wider variety of uses including municipa use that does not require membrane

treatment, and more diverse agricultural use.

The CCP drategy dternative has been evauated to determine yield and cost using the methods
oecified by the TWDB for the regiond planing process  Sgnificat features of these
evauation methods, as they apply to the CCP, are asfollows:

The yidd is based on the amount of water avalable duing critical drought
conditions.

The dorage volume of the reservoirs will decrease over time as a result of
Sedimentation.

The volume of water being used by exigting irrigators is expected to decrease over
time as a rexult of the use of water consarvation measures. However, as the quality
improves, the quantity utilized for irrigation of additiond acreage within the
exiding irrigation digtrict may increase.
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It was ds0 assumed that the full benefit of the CCP may not be readized until the year 2020, n
accordance with the EIS for the CCP, which was prepared in 1976 *

The EIS projected that the sat content in Lake Kemp would decrease over time after project
completion.  The projected concentrations that would not be exceeded 98 percent of the time are

asfollows
_ Chloride Sulfate TDS
Time mg/L mg/L mg/L
Pre-project 1,300 810 3,520
Five years after implementation 350 450 1,520
Twenty years after implementation 250 320 1,080

These estimates are based on the assumption that the CCP will control 80 b 85 percent of the
chloride load from Areas VII, VIII, and X.

Studies by the U.S. Geologica Survey and others 2 have evauated the effectiveness of the Area
VIII control structure (which was completed in 1987). These studies confirm that the Area VIII
CCP removes gpproximately 80 percent of the chloride load introduced by Area VIII sources.
Accordingly, the average chloride concentration in Lake Kemp has decreased to approximately
1,000 milligrams per liter (mg/L). Since current sudies tend to confirm the generd rdiability of
the 1976 projections regarding the effectiveness of sdt removal, it gppears that within 20 years

1 Department of the Army Corps of Engineers, Tulsa Didtrict, Fina Environmental Statement; Arkansas-
Red River Basin; Chloride Control; Texas, Oklahoma, and Kansas (Red River Basin), July 1976, Tulsa,
Oklahoma.

> Red River Authority and Alan Plummer Associates, Inc., Wichita River Basin, Chloride Monitoring
Data Review, November 1997, Wichita Fals, Texas.
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after the completion of the CCP for Areas X and VII, it may no longer be necessary to remove
chlorides from waters withdrawn from Lake Kemp/Diverson for municipd supply by
deminerdization.

More water will be avalable for municipa use as a result of the CCP. At the present time, small
amounts of water from Lake Kemp/Diverson can be used to extend other avalable supplies.
However, the percentage of Lake Kemp/Diverson water in the blend must be kept low to control
the find sat content of the blended water. More Lake Kemp/Diverson water can be used for
municipal supply if it is trested usng a membrane trestment process However, there are
substantial losses of water associated with membrane trestment.  As indicated in the discussion
of the regiond water treatment plant dternative (Section 5.6), of the tota water volume
permitted and available for municipd use (25,150 acre-feet per year), only 17,600 acre-feet per
year would be produced as drinking water. This loss of approximately 30 percent is due

primarily to the membrane treatment process.
In accordance with the preceding discussion, the yield of the CCP is estimated to be the amount
of water that will be avalable from Lake Kemp/Diverson in the year 2020 that is not currently

being used for agriculturd or industria purposes. Thisyield is 31,080 acre-feet per year.

The cost of the CCP drategy caculated according to Senate Bill 1 procedures, is summarized as

follows

Construction Costs

Raise Truscott Brine Reservoir Dam $21,763,000

Construct North Fork Wichita River Dam 19,900,000

Construct Pipeline from Middle Fork Wichita River to 3,721,000
Truscott Brine Reservoir (14 miles)

Replace Pipeline from South Fork Wichita River to 8,986,000
Truscott Brine Reservoir (22 miles)

Subtotal Construction Cost $54,370,000

Other Project Costs

Engineering, Legal, Financial, and Contingencies 16,311,000

Land and Easements 432,000

Environmental Studies, Mitigation, Permitting 200,000

Interest During Construction (24 months) 6,187,000

Subtotal Other Costs 23,130,000
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Total Capital Project Costs $ 77,500,000

Annual Costs

Debt Service (40 years @ 6%) $ 5,154,000
Operation and Maintenance 675,000
Power Costs 160,000
Total Annual Costs $ 5,989,000
Available Water Yield (Acre-feet per Y ear) 31,080
Available Water Yield (MGD) 322
Cost of Water Delivered ($ per Acre-Foot) 193
Cost of Water Delivered ($ per 1,000 gallons) 059

This cost has been cdculated on the additiond supply avalable during drought conditions
(31,080 acre-feet per year) rather than the currently nontused permitted amount (90,150 acre-feet
per year). When caculated on this bass, the cost of water provided by the CCP is $0.59 per
1,000 gdlons in the year 2020. This additiond cost would be a least partialy offset by the
lessened trestment requirements to remove chlorides at a water treatment plant.  Additionaly,
the effective output of the water treatment plant would be increased since there would be less
brine rgect from the RO treatment process.

It should aso be noted that the cost impacts of the CCP on residents of Region B and the State of
Texas are different than the cost impacts of membrane treatment or other supply dtrategies. The
capitd codts of the CCP facilities will be funded with federa monies. The full capitd cods of
membrane treatment will be funded by local users.

In addition, there are other economic benefits to the region and further vaue added to the water
resources of the region because the quality improvement associated with the CCP will result in
more efficient utilization of water. Improvement of the quaity of the water will make it feesble
for irrigators to grow a wider range of crops. At the present time, only crops with a high st
tolerance can be irrigated with water from Lake Kemp/Diverson. Being able to irrigate a wider

range of crops can dlow the irrigators to grow crops of higher vaue.

The CCP will dso provide benefits to the industrial sector of the economy and have a postive
effect on water supplies for steam power generation because it will reduce the water demand.
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The concentration of TDS in a water supply limits the number of times the water can be cycled
through the cooling system. If the TDS concentration is decreased, the number of cooling cycles
can be increased. Subsequently, the blow-down volume will decrease, 0 the volume of make-up

water will decrease.

The water supply produced by the CCP would be of high rdigbility. However, the ability of the
Lake Kemp/Diverson sysem to deiver the full volume of water authorized by exiding weater
rights during drought conditions is questionable because the sum of authorized water rights for
al uses exceeds the firm yidd of the Lake Kemp/Diverson sysem. Therefore, in times of
drought, appropricte adjustments may be required if al users wish to teke their fully authorized
amount. However, a ggnificant volume of water will be rdiably avaldble for esch of the
authorized uses if the CCP isimplemented.

This dternative provides an additiona quantity of water that has a qudity suitable for a wide
vaigy of municipd, indudrid, agriculturd, and steam dectric purposes. The resultant water
supply is projected to achieve the EPA secondary criteria for drinking water 94 to 98 percent of
thetime,

Environmentd Factors
As previoudy noted, an EIS for the project was published in 1977. At the time the EIS was

published, the project had the concurrence of al natura resource agencies.

During the development of the project, improved methods of brine collection and disposal were
identified, and desgn changes were proposed. In 1994, notice was published of the intent of the
USACE to prepare a supplement to the EIS that would address these changes. A draft of
Supplement | to the EIS was published May 1995. During the period between 1977 and 1994,
the naturd resource agencies changed their podtion and identified a number of concerns
regarding the CCP. Therefore, completion of the SFEIS has been ddayed to dlow further
gudies to evauate these concerns. The publication of an SFEIS is now scheduled for Novermber
2000. The remaining components of the Wichita River Basn CCP will not be completed until
after the publication of the SFEIS.
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Monitoring to evauate the environmental issues that have been raised will continue after
condruction of the remaning CCP fadlities in the Wichita River Basn in order to determine if
the precondruction assessments are vdid. If ggnificant adverse impacts atributable to the CCP
are not identified, congderation will be given to proceeding with the Pease River Basn CCP

fadlities

The environmenta issues that have been identified are summarized below:

Sdenium (Se) is a naturdly occurring ement in soils in the western United States. Se in
trace amounts is an essentid dietary component. However, it has been concluded that, in
higher concentrations, Se adversdy impacts waterfowl in some areas of the country.
Concern has been expressed that the concentration of Se in the brine disposa reservoirs
will increase due to evaporation and pose a threat to loca and migratory birds, fish, and

wildlife

Smal decreases in flows are projected to occur in the Wichita River and the Red River
between the Wichita River confluence and Lake Texoma  These flow decreases will
result from the diverson of low flows to the brine disposal reservoirs and increased use of
the river flow for irrigation when the qudity improves. Changes in water qudity and
quantity could impact the compogtion of vegetation aong these river reaches and result in
vegetative encroachment on the stream channel. There is a concern that decreased flows
and changes in vegedive compogtion will adversdy affect the habitat for aguatic life,
birds, and wildlife.

There is a concern that wetlands in the Red River flood plain will be adversdy impacted
as a result of both changes in the hydrologic regime and the converson of land adjacent to

the river to cropland and pasture.

Concern has been expressed that the reduction in the TDS concentration in Lake Texoma,
associated changes in physical characterigtics of the lake (turbidity), a decrease in primary
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production rates due to a decrease in the depth of the eutrophic zone, and dteraions in
nutrient cycling will reduce the sport fish harvest in the lake and may affect the aesthetic
qudlity of the lake.

Supplement | to the SFEIS addresses most of these issues and concludes there will not be
ggnificant impacts in most cases.  Where potentid impacts have been identified, mitigation
measures are proposed. These issues will be evauated further when the SFEIS is issued late in
2000.

Seveard date and federdly listed threstened and endangered species are present in, or migrate
through, the project area. To address concerns related to the bald eagle, whooping crane, and
least tern, in 1994 the USFWS and USACE agreed upon a Biologicd Opinion that defines
Reasonable and Prudent Measures to protect these speciess These measures are described in
Supplement | to the SFEIS.

Impacts on Water Resources and Other Water Management Strategies

Some of the other dternative drategies would provide Lake Kemp/Diverson water to the
communities of Wichita Falls, Electra, and/or Vernon. In the absence of the CCP, these
dternatives require treatment of Lake Kemp/Diverson water usng membrane technology.
Successtul implementation of the CCP will ultimately reduce trestment codts for any dterndive
that utilizes Lake Kemp/Diverson as a water source by 1) reducing the amount of trestment
needed to produce high qudity drinking water; and, 2) increasing the ratio of produced water to
raw water. This could sgnificantly affect the feasbility of some dternatives in a more postive

manner.

I mpacts on Agriculture and Natural Resources

The impacts on agriculture associated with the CCP are podtive.  The improvements in the
qudity of water will dlow the water to be used to irrigate a wider variety of crops and reduce the
potentia for sdt build-up in soils
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Other Relevant Factors
The regulatory issue to be addressed is the issuance and approva of the SFEIS. This is
scheduled to be accomplished near the end of the year 2000.

The political acceptability of the project varies depending on the sector of the community.
Municipdities, indudries, and the agriculturd community ae supportive of the project. The
degree of support for the project is evidenced by the congressond approva and funding of the
project in bills enacted in 1962, 1966, 1970, 1974, 1976, and 1986. In 1988, a specid pand
created by the Water Resource Development Act of 1986 issued a report favorable to the project.

The natural resource agencies, Lake Texoma sport fishermen, and related lake businesses have
expressed opposition of the project. However, substantid progress has been made in addressing
the natura resource and fishing concerns. It appears probable that the Wichita River Basin
portion of the CCP will proceed following completion of the SFEIS.

58 Recommended Water Management Strategies

Based on a comparison of the tota regiona water supply to demand as performed in Chapter 4, it
was determined that there is adequate water supply to meet the needs of Region B as a whole
through the year 2050.

However, water supply needs were identified for the City of Wichita Fdls, City of Vernon,
Hinds-Wildcat and Lockett Water Supply Systems, and the City of Electra. For each of these
water user groups vaious dternatives were andyzed and evaduated as documented in this
chapter. Though al the drategies may be viable options and should be consdered by each
entity, the following described dternatives are recommended as the preferred water management
drategy for each entity listed below, and are shown in Figure 7.
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City of Wichita Falls

The City of Wichita Fdls has four viable water supply drategies. Two of the Srategies involve
utilizng exising water rights on Lake Kemp/Diverdgon, a third involves wastewater reuse, and
the fourth requires the congtruction of a new reservoir Ste. Having evauated each Srategy and
in coordination with the City of Wichita Fals, the recommended preferred drategy is Alterndive
WF-22  Wae from Lake Kemp/Diverson Resarvoirs, in tandem with Alternative WF1:
Wadtewater Reuse.  The combination of these two drategies will provide the additional water
upply necessay to mantan exiding reservoir levels aove the emergency drought trigger
condition.

City of Vernon

The City of Venon has four viable water supply drategies. Three of these drategies involve
purchasing water from Wichita Fals existing water supply sources, and one expands the use of
groundwater from the Seymour Aquifer. Having evauated each drategy and in coordination
with the City of Vernon, the recommended preferred drategy is Alternative V3. Round Timber
Wdl Fed or equivdent new well fidd. This dternative provides sufficient supply to meet the

City's growing needs and the water source complements Vernon's existing system.

Hinds-Wildcat System

The only draiegy evduaed for the Hinds-Wildcat System, and therefore the recommended
drategy is to ingdl a pipeline from Vernon to the exising Hinds pump dation. This dternative
would provide sufficient water, however the cost will be sgnificantly higher than the current
supply.

L ockett System

Two vidble draegies were evduated for the Lockett Sysem. One involved condructing a
pipdine from the City of Vernon and the other involved condructing a smadl ion exchange water
treetment sysem to treat Lockett's exising supply. Having evduated each dternative, the
recommended preferred drategy is Alternative L-2:  Nitrate Removad System.  This dternative
has severd pemitting and daffing issues, but has the potentid for a long-term solution to
Lockett's water quality problems.

5-72



City of Electra

The City of Electra has four viable water supply drategies. Three of these drategies involve
purchasng water from Wichita Fals existing water supply sources, and one involved
redevelopment of existing capped wells and condructing an enhanced treatment facility. Having
evduated each dternaive and in coordination with the City of Electra, the recommended
preferred drategy is Alternative E-1.  River Wdl Fdds  This dterndive in combination with
the water supply from the City's existing lake, will meet Electra's projected water supply needs.

Chloride Control Project

The concentration of dissolved sdts, paticularly chloride, in the Lake Kemp/Diverson reservoir
gysem limits the use of this water for municipd, indudrid, and agriculturd purposes.  Having
evauated the potentid benefits of the Chloride Control Project, and based on the need to reclaim
the Lake Kemp/Diverson reservoirs as a municipal water supply for Region B use, the Chloride
Control Project is recommended as a regiond water supply management drategy. In the long-
term it is anticipated that the Chloride Control Project will reduce the cost of water treatment for
those entities, which are utilizing the Lake Kemp/Diverson waer for municipd purposes, in
addition to making more weter available for a broader range of agriculturd activities.

5.9  Summary of Drought Contingency Plans

Drought Contingency Plans are required of dl wholesde and retall public water suppliers and
irrigation didtricts by the Texas Water Code (Sections 11.1271 and 1272) and by TNRCC Rules
(30 TAC Chapter 288). These plans must meet specific requirements provided in Chapter 288.
In generd, drought contingency plans mugt include, a aminimum, the following dements:

Provisonsfor public input in development of the plan

Provisions for public education regarding the drought contingency plan
Coordination with the Regiond Water Planning Group

Criteriafor initiation and termination of drought response stages
Identification of drought response stages

Assessment of water management strategies for specific drought conditions
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Procedures for notification of the public

Methods for determining the dlocation of supplies to individud users (irrigation
plans)

Monitoring procedures to initiate or terminate a drought response stage

Procedures for accounting for use during implementation of water dlocation
(irrigation plans)

Procedures for transfer of water alocations among users (irrigation plans)

Supply or demand measures to be implemented during stages of the plan

Procedures for granting variances

Procedures for enforcement of water-use restrictions

Senate Bill 1 (30 TAC Chepter 357) requires the regional plan to incorporate drought
contingency planning into the near-term and long-term dtrategies to address water supply needs.
Chapter 357 dso requires exiging drought contingency plans to be conddered in the
development of the regional water plan. In response to these requirements of Senate Bill 1, the
Regiond Water Planning Group for Region B invited representatives from retall water systems,
wholesale water providers, and irrigation digtricts within the region to a series of workshops on
drought contingency planning. The intent of the workshops was to aid the water providers in the
development of drought contingency plans for each of ther organizations. Mogt of the regon's
water systems responded to this process and worked closdly with the RWPG to develop
gopropriate drought responses.  Each participant worked with the regiond water planning staff
and conaultants to prepare an appropriate draft drought contingency plan for their water system.
Once the governing bodies of the water providers had approved the drought contingency plans,
they were submitted to the RWPG, as required by Chapter 288.

A summary of the drought contingency plans currently in effect in Region B is contained in
Table 5-2. These plans satisfy drought contingency plan requirements of 30 TAC Chapter 288.
Drought contingency triggers for each plan are based on sources, where sufficient source
information is available, or on waer sysem condraints. The applicable trigger criteria and

response actions are included in the table.
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Table 5-2

Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Goals Awareness; 5% reduction in daily demand 10% reduction in daily demand 25% reduction in daily demand Discontinue operation of all or part of the system
. Factors/ Demand exceeds 80% of system capacity for 7 Demand exceeds 90% of system capacity for 7 Demand exceeds 100% of system capacity for 3
Archer C|ty Capacity Triggers consecutive days consecutive days consecutive days Emergency
Actions* VLVG ML,MG,MA,MP ML,MG,MV,MP Possible elimination of service
30% reduction in total water use; maintain sufficien
Goals 5% reduction in total water use 10% reduction in total water use 20% reduction in total water use quantity and quality for health and safety; or relieve|
demand for emergency repair
Notification from supplier to achieve 10% reduction| .. . . . __[Notification from supplier to achieve 30% reduction
Jai £l [) fter S 1 Notification from supplier to achieve 20% reduction Jai o Jow i fter S
City of Wichita Factors/ Notification from supplier to achieve 5% reduction; |2 aints of low pressure or flow after Stage 1; of ints of low pressure or low flow after Stage |o0" . aints of low pressure or low flow after Stage
ity of Wichi . ificati uppli ieve /o reduction; | 1~ N W pl ul w flow g o N
Archer Co. MUD Supplier contract " daily consumption does not meet the Stage 1 N N 3; daily consumption does not drop to meet Stage
Falls Triggers or complaints of low pressure or low flow N . L 2; or daily consumption does not drop to meet the N . . _
consumption requirements within 7 days after N . o consumption requirements within 7 days; or
. " Stage 2 consumption requirement within 7 days ™
implementation emergency conditions
Actions VU ML ML,MG,MF,MA,MS,MP M_L,MG,_MF,MA,Ms,MP, surcharge, possible
elimination of service
Increase Public Awareness; Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand 5 o, o situation; Reduce demand to a level necessary to
20% and 50% reduction in demand N " N
maintain public health and safety;
" System pumpage reaches and/or exceeds 5 times [System pumpage reaches and/or exceeds 7.5
;y:teesr?al:?snl:zsga?/::c;]edsai?r eﬁ(:essezgr‘?eesrioc the established daily average and remains times the established daily average and remains
Lake Arrowhead, Factors/ of at least 14 consecugﬁve day s R;W%Nater p consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Arrowhead Lake WSD City of Wichita Capacity Supplier Notification Triggers Supplior issues a request to ?’e&uce demand on its days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Falls Contract 199 s s‘:Sm by 20% or quss The System's ability to reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
rv}llee! theycurre:n eak Aemané’ is reduced by 20% system's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
P Y 2% |reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on MA' MB, MC'MF‘MG’ML'MM‘MS'MP'M'MW' Livestock and household use is reduced and
: Livestock and household is reduced and monitored| "
circumstances. monitored.
Increase Public Awareness; Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand 5 o, o situation; Reduce demand to a level necessary to
20% and 50% reduction in demand N " N
maintain public health and safety;
" System pumpage reaches and/or exceeds 5 times [System pumpage reaches and/or exceeds 7.5
iy:teesr?al::lsnl:zsga?/::c;]edsai?r eﬁ(:essezgr‘?eesrioc the established daily average and remains times the established daily average and remains
Arrowhead Ranch Lake Arrowhead Factors/ of at least 14 consecugﬁve day s R;W%Nater P consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Water System Capacity Supplier Notification Triggers Supplier issues a request to ?’e&uce demand on its days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
WsD 4 199 s s‘:Sm by 20% or quss The System's abilty o reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
rv}llee! theycurre:n eak Aemané’ is reduced by 20% system's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
P ¥ 2% |reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on MA' MB, MC'MF‘MG’ML'MM‘MS'MP'M'MW' Livestock and household use is reduced and
: Livestock and household is reduced and monitored| "
circumstances. monitored.
Goals Raise awareness 10% reduction in total weekly water use 20% reduction in total weekly water use Discontinue operation of all or part of the system
. —— P . Notification from supplier to achieve 10% reduction
City of Seymour Cannot maintain adequate Notification by supplier or Factors/ Supplier storage tank operates at less than 80% of |Notification from supplier to achieve 10% reduction|in water use and one or more of wells pumps air; ofNotification from supplier to achieve greater than
Baylor WSC and Seymour storage due to supply and| decreased well levels at
y A ui¥er dergand re uwreprseyn!s well field Triggers capacity for 3 days in water use supplier storage tank operates at less than 60% of [20% reduction in water use; or emergency
a q capacity for 3 days
Actions VLVG ML,MA,MS,MP,MG, MW ML,MA,MS,MP,MG,MW,MR ML,MA,MS,MP,MG,MW,MR, surcharge, possible

elimination of service




Table 5-2

Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Goals
Factors/
Bellevue See Note Triggers
Actions
Goals
Bluegrove WSC See Note Factors/
Triggers
Actions
Goals 5% reduction in daily demand 10% reduction in daily demand 20% reduction in daily demand
. " o N . . . o .
. Daily consumption 90% of system firm pumping or Daily consumptl_on 100% of syste_m firm pgmpmg ol Daily con_sumptlonj 110% of (reatm_em‘capacny for
n Lake Among G. Pumping and storage Factors/ N " . treatment capacity for 3 consecutive days; not able|consecutive days; storage not maintained due to
Bowie . Lake levels N treatment capacity for 3 consecutive days; or lake P . o . " L .
Carter capacities Triggers 9 to maintain storage when operating at 100%; or daily water consumption; lake level drops to 908'; of
level drops to 916' . 5
lake level drops to 912 emergencies
Actions VL,VC VC,MS, MA, ML, MW, MP, MG, MU MC,MS, MA, ML, MW, MP, MG, MU, surcharge
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
System Pumpage reaches or exceeds 2.5 times System px_Jmpage reaches and/or excee_ds 5 times $ystem pumpag_e reachgs and/or exceeds 7.5_
N " . |the established daily average and remains times the established daily average and remains
the established average daily pumpage for a period . : . . "
Factors/ of at least 14 consecutive days: Raw Water consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Box Community WSD City of Vernon Pumping Capacity Supplier Notification N oo Vs .. |days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Triggers Supplier issues a request to reduce demand on its o o« o . . ™
N | L reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
system by 20% or less; The System's ability to 's abili h K d di h d d is reduced by 50%
meet the current peak demand is reduced by 20%. system's ability to meet the current peak demand igmeet the current demand is reduced by o or
“|reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
Maintain sufficient quantity and quality for health
Goals Awareness; 5% reduction in total use 15% reduction in total use 25% reduction in total use and safety; or discontinue operation of all or part of|
the system
y L y . Total demand equal or > 20 million gallons for 10 |Total demand exceeds 27 million gallons for 10 Total den_1and exceeds_SU million gallons for ‘_IO
City of Wichita Capacity - average daily . Factors/ " ) A . . N . B . consecutive days after implementing Stage 3;
Burkburnett Supplier contract N May 1 consecutive days; or notification supplier will reducgconsecutive days after implementing Stage 2; or e " " 5
Falls demand. Triggers o, N " . o notification supplier will reduce supply 40% or mor¢
supply 10-20% notification supplier will reduce supply 25-35%
or emergency
Actions Publish conservation methods and explanation of ML,MA, MP ML,MA,MS,MP,MU ML,MA,MS,MP,MU,MW, surcharge, possible

drought stages, VU

elimination of service




Table 5-2

Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Goals Raise public awareness 15% reduction in total water use 30% reduction in total water use Discontinue operation of all or part of the system
City of Wichita
Byers Falls, Dean Dale Capacity of WTP Supplier notification; well Factors/ Notification from supplier's); or well pumpage Notification from supplier's); or when well pumpage|Notification from supplier's); or when well pumpage|Emergency; well field depleted; or extreme
Y WSC, and pacity pumpage Triggers exceeds 4 MG per month exceeds 5 MG per month exceeds 5 MG for two consecutive months curtailment by supplier's)
Seymour Aquifer
Actions VL,MA,MS,MP,MW ML,MA,MP,ML, MW, MLivestock Possible elimination of service
o B . .
Goals 5% reduction in daily water demand 10% reduction in daily water demand 20% reduction in daily water demand 30% re_ductlon in daily water demand or discontinu
operation of all or part of the system
. o g
" Storage capacity below 60% between 7-11 pm for |Storage capacity below 50% between 7-11 pm for |Storage capacity below 40% between 7-11 pm for Storage capacity below 30% ‘{e‘we.?“ 7 11 pm for
. Wholesale Capacity of storage and Factors/ " A A, . " " " A A, more than 2 consecutive days; notification by
Charlie WSC . g N more than 2 consecutive days; or notification by ~ |more than 2 consecutive days; or notification by ~ |more than 2 consecutive days; or notification by " o T
supplier? distribution system Triggers o : " o " o : supplier of 40% or more source reduction; or
supplier of 20% or more source reduction supplier of 25% or more source reduction supplier of 30% or more source reduction : .
equipment failure
Actions VLVA Mandatory limit use tq predetermined amount Mandatory limit use (o_ predetermined amount M All outdoor uses
based on plant capacity based on plant capacity, ML
Maintain sufficient quantity and quality for health
Goals Raise awareness 10% reduction in total weekly use 15% reduction in total weekly use 25% reduction in total weekly use and safety; or discontinue operation of all or part off
the system
Red River Static well level's) drop to 15% below normal level; |Static well level's) drop to 20% below normal level; |Static well level's) drop to 30% below normal level;
. N Decreased well levels at Factors/ " 9 o P . e . " P y
Chillicothe Authority, wells: supplier notification Tri Static well level's) drop to 10% below normal level |or notification from supplier to reduce consumption |or notification from supplier to reduce consumption |or notification from supplier to reduce consumption |Emergency
Seymour Aquifer  SuPp! riggers by 10% or less by 10-15% or less by greater than 15%
Actions VU ML,MA,MU ML,MA,MU,MC,MS,MP,MW ML,MA,MU,MC,MS,MP,MW Possible elimination of service
. . . N L
Goals Raise public awareness; and 5% reduction in total 20% reduction in total water use 25% reduction in total water use
water use
Crowell Capacity of distribution Factors/ Water use reaches 85% of distribution capacity on |Water use reaches 95% of distribution capacity on |Water use reaches 100% of distribution capacity or|
and pumping system Triggers 2 consecutive days 2 consecutive days 2 consecutive days
Actions VU,yWw MU,MW,ML,MA MU,MW,ML,MA,MS,MP
. . . N . o B i
Goals Raise public awareness; and 5% reduction in daily 10% reduction in daily water demand 30% reduction in daily water demand 4.0 % reQuctlon n d_ally water demand, or
water demand discontinue operation of all or part of the system
Consumption 80% of daily max. for 3 consecutive M?Jm cqmponent failure or event which reduces th
) B o . o, " " min. residual system pressure below 20 PSI for 24
days; water supply reduced to level that is only 20% Consumption 90% of daily max. for 3 consecutive . o .
" . T N . R . hours or longer; consumption 95% of daily max. for|
City of Wichita Reliability of storage and " I Factors/ greater than average consumption for previous days; water level in any of the storage tanks cannof " . . o
Dean Dale WSC S Supplier notification ) May 1 | N ’ o N ! | . |3 consecutive days; water consumption of 100% of|
Falls distribution system Triggers month; 8 weeks of low rainfall and daily use 20% |be replenished for 3 consecutive days; or supplier N
. . ) ) . o max. and water storage levels drop during one 24
above same period of previous year; or supplier  |imposes water use restrictions L o
N hour period; supplier imposes water use
imposes water use restrictions P
restrictions; or other emergency
o . .
Actions VW, VL MW,MLMP,MB MW,ML,MP,MB, M%Reduction, Possible

elimination of service




Table 5-2

Region B Drought Contingency Plan Summary

Water Provider

Water Source(s)

Basis of Triggers

System Source

Drought Contingency Stages

Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

5% reduction in total weekly demand and 5%

10% reduction in total weekly demand and 10%

15% reduction in total weekly demand and 15%

25% reduction in total weekly demand and 25%

40% reduction In total weekly water demand and

o i X
Goals reduction by wholesale customers reduction by wholesale customers reduction by wholesale customers reduction by wholesale customers 49 % re_ductlon by \{vholesale customer; or
discontinue operation of all or part of the system
. . Volume in Lake Electra 1,300 acre-ft or less and .
Electra Lake Electra a_nd WTP capacity - 1 MGD Low lake vo!urne or Fa.ctorsl Volume in Lake Electra 1,700 acre-ft or less Volume in Lake Electra 1,500 acre—ft_or less; or well No. 5 is 13.00' msl or less; or WTP treats > .9 Volume in !_ake Elleclra 1,000 acre-ft or less and Emergency
Seymour Aquifer lowered aquifer level Triggers WTP treats > .9 MGD for 3 consecutive days . well No. 5 is 13.00' msl or less
MGD for 3 consecutive days
Actions ML,MB ML,MA, MB ML,MA MS,MB, surcharge ML,MA,MS,MP,MG,MB, surcharge ML,MA,MS,MP,MG,MB, surcharge, no new
service, elimination of service
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
System Pumpage reaches or exceeds 2.5 times System pumpage reaches and/or exceeds 5 times |System pumpage reaches and/or exceeds 7.5
Seymour Aquifer (hye establishsdzvera © daily pumpage flor a period the established daily average and remains times the established daily average and remains
and Greenbelt Lowered Aquifer. Supplier! Factors/ of at least 14 consecuglive day sp Rapngater P consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Farmers Valley WSD Municipal & Pumping Capacity QUITST, Supp ) o Vs . |days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Yy Notification Triggers Supplier issues a request to reduce demand on its
Industrial Water system by 20% or less: The System's ability to reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
Authority ni/ee( (he{:urre:n eak ’demang is reducedz 20% system's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
P Y °-|reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
o B i
Goals 5% reduction in daily water demand 10% reduction in daily water demand 25% reduction in daily water demand 5.0 % reQuctlon in d_ally water demand; or
discontinue operation of all or part of the system
City of Wichita Reliability of storage and Factors/ Notification by supplier; and/or water use exceeds [Notification by supplier; and/or water use exceeds [Notification by supplier restricting water supply by gg;ﬁc:;ggrbvyv:“gﬂg ;isc‘e”ecg;‘% l\)c:)sge:;upply by
rieberg-Cooper N upplier notification N /o of distribution capacity for more than o of distribution capacity for more than o; and/or water use exceeds o of distribution|~." . * © " "
Frieberg-Cooper WSC ty ‘ 9 Suppl tificati 85% of distributi fi than 5 90% of distributi ity f than 5 30%; and/ t ds 95% of distribut o °
Falls distribution system Triggers " " " " distribution capacity for more than 2 consecutive
consecutive days consecutive days capacity for more than 5 consecutive days days
Actions VL MLMP,MU ML,MP,MU,MF,MAMS ML,MP_,MU,MF,MA,MS,MW, Possible elimination
of service
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
" System pumpage reaches and/or exceeds 5 times [System pumpage reaches and/or exceeds 7.5
Greenbelt iy:‘:sg;g:zs%i::c:zzﬁr eﬁcn?egsezf'gr'!ne:rioc the established daily average and remains times the established daily average and remains
Municipal & Factors/ of at least 14 consecuglive Day PRa\’Z{ \?\/ater SS lie consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Foard County WSD ip Pumping Capacity Supplier Notification N . Y . PP days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
y Industrial Water Triggers issues a request to reduce demand on its system
Authori by 20% or less: The System's ability to meet the reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
ty czrrenta eak démand I); reduced bty20°/ system's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
P y <% reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW, MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on Livestock and household se is reduced and Livestock and household use is reduced and
circumstances. monitored. monitored.
Achieve a 95% reduction in daily demand; or
Goals Achieve a 5% reduction in daily demand Achieve a 15% reduction in daily demand Achieve a 30% reduction in daily demand discontinue operation of water system or that
portion of the system affected
Factors/ Daily demand exceeds 35,000 gallons for 3 Daily demand exceeds 45,000 gallons for 3 Daily demand exceeds 55,000 gallons for 3 When well pump is inactive due to pump or motor
Forestburg WSC Trinity Aquifer Pumping Capacity Aquifer Level Tri consecutive days or if the well pump operates for |consecutive days or if the well pump operates for |consecutive days or if the well pump operates for failure or \o’s)s ofwater suppl pump
riggers more than 12 hours each day more than 15 hours each day more than 19 hours each day pply
Actions MA, ML, MS, MP, MU, MW MA, ML, MS, MP, MU, MW MA, ML, MS, MP, MU, MW, No new connections [Use for any reason other than drinking, cooking, fire

allowed

and health reasons is prohibited




Table 5-2

Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
" System pumpage reaches and/or exceeds 5 times [System pumpage reaches and/or exceeds 7.5
Greenbelt iy:‘:sg;g:zs%i::c:zzﬁr eﬁcn?egsezf'gr'!ne:rioc the established daily average and remains times the established daily average and remains
Municipal & Factors/ of at least 14 consecuglive day sp Rapngater P consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Goodlett WSD ip Pumping Capacity Supplier Notification N oo Vs .. |[days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Industrial Water Triggers Supplier issues a request to reduce demand on its
Authori system by 20% or less: The System's ability to reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
ty ni/ee( (he{:urre:n eak ’demang is reducedz 20% system's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
P Y °|reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
" System pumpage reaches and/or exceeds 5 times [System pumpage reaches and/or exceeds 7.5
iy:‘:sg;g:zs%i::c:zzﬁr eﬁcn?egsezf'gr'!ne:rioc the established daily average and remains times the established daily average and remains
Blaine Gypsum Factors/ of at least 14 consecuglive day sp Rapngater P consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Guthrie-Dumont WSD Aquifye‘i Pumping Capacity Aquifer levels Triggers Supplier issues a request to rec'iuce demand on its |42YS: Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
99 system by 20% or less: The System's ability to reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
ni/ee( (he{:urre:n eak ’demang is reducedz 20% system's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
P Y °-|reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
Goals
Harold WSC See Note Factors/
Triggers
Actions
Goals Raise awareness; 5% reduction in daily demand |10% reduction in daily demand 20% reduction in daily demand 25% reduction in daily demand Discontinue operation of all or part of the system
Henrietta WTP capacity 5:;';?5’ WTP produces 1.20 MGD in single day 'WTP produces 1.25 MGD in single day WTP produces 1.35 MGD in single day 'WTP produces 1.385 MGD in single day Unable to deliver water of suitable quality
Actions VU,VM VU,VM,ML VU,VN,ML,MA,MP VN,ML,MA,MP,MS,MU Possible elimination of service
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
. System pumpage reaches and/or exceeds 5 times [System pumpage reaches and/or exceeds 7.5
iy:‘:sg;g:zs%i::c:zzﬁr eﬁcn?egsezf'gr'!ne:rioc the established daily average and remains times the established daily average and remains
Factors/ of at least 14 consecuglive day sp Rapngater P consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Hinds Wildcat WSD City of Vernon Pumping Capacity Supplier Notification Tri Supplior iSSUES & rOQUESt {0 rec'iuce demand on its |42YS: Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
riggers s sp!2m by 20% or quss' The System's ability to reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
ni/ee( (he{:urre:n eak ’demang is reducedz 20% system's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
P Y °*|reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on MA, MB, MC,MF MG, ML, MM,MS,MP,M.MW, Livestock and household use is reduced and

circumstances.

Livestock and household is reduced and monitored;

monitored.




Table 5-2

Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Goals Achieve Public Awareness Achieve a 10% reduction in weekly water use Achieve a 20% reduction in daily water use Achieve a 25% reduction in daily water use Discontinue operation of all or part of the system
Ground Storage Tank contains less than 60% of its|Ground Storage Tank contains less than 50% of its|Ground Storage Tank contains less than 30% of its|
- City of Wichita . . A Factors/ E capacity for seven days; or the City is notified by |capacity for seven days; or the City is notified by [capacity for seven days; or the City is notified by |Unable to deliver water of suitable quantity or
Holliday Falls Pumping Capacity Supplier Nofification Triggers 1-May the City of Wichita Falls to reduce its water use by |the City of Wichita Falls to reduce its water use by {the City of Wichita Falls to reduce its water use by |quality
10%; maximum of 20% more than 20%
Actions VU MF, MG, ML MA, MF, MG, ML, MS, MP, MU, MW MA, MF, MG, ML, MS, MP, MU, MW
o B i
Goals 5% reduction in daily water demand 15% reduction in daily water demand 30% reduction in daily water demand 4.0 % reQuctlon n d_ally water demand, or
discontinue operation of all or part of the system
Major component failure or event which reduces th
\Water consumption reaches 80% of daily max. for |Water consumption reaches 90% of daily max. for min. residual s)(stem pressure benlow 20 .PS| for 24
Capacity of distribution Factors/ 3 consecutive days; 8 weeks of low rainfall and 3 consecutive days; 8 weeks of low rainfall and hours or longer; consumption 95% of daily max. for
Horseshoe Bend WSC | City of lowa Park pacity Supplier notification N June 1 . o vs: y y ' o " N y 3 consecutive days; 8 weeks of low rainfall and
system Triggers daily use 20% above same period of previous year]daily use 30% above same period of previous year;”, * o, N .
N -~ s - daily use 50% above same period of previous year;
or supplier imposes water use restrictions or supplier imposes water use restrictions o P
supplier imposes water use restrictions; or other
emergency
Actions Raise public awareness,VU Raise public awareness, MU,MW ,ML Raise public awareness,MU,MW,ML,MP,MS,MA Raize publl_c awaren_ess,MU,_MW_,ML,MP,M_S,MA,
M%Reduction, Possible elimination of service
. " . - . o P " o - " o " " 40% reduction in daily water demand; or
Goals Raise public awareness; and 5% reduction in daily | 10% reduction in daily water demand 15% reduction in daily water demand 25% reduction in daily water demand h " N
discontinue operation of all or part of the system
water demand
lowa Park C';yaﬁ; VI\.“::elta Capacity of WTP and/or Supplier notification Factors/ June 1 Level of Lake Buffalo falls to 1040" MSL; water use [Level of Lake Buffalo falls to 1038' MSL; water use|Level of Lake Buffalo falls to 1032' MSL; or suppliejLevel of Lake Buffalo falls to 1030" MSL; or
Bu%falo raw water intake PP Triggers is 90% of WTP capacity; or supplier notification is 100% of WTP capacity; or supplier notification |notification emergency
Actions VU,VM MU,MM,MW,MS ,MF MU,MM,MW,MS,MF,ML,MA,MB MU,MM,MW,MS,MF,ML,MA,MB,MP M.U’.MM.’MW’MS’MF’ML’MA’MB’MP’ Possible
elimination of service
Goals
" Factors/
King-Cottle WSC See Note Triggers
Actions
. " 5% reduction in total water use; or as directed by [15% reduction in total water use; or as directed by |25% reduction in total water use; or as directed by |Discontinue operation of all or part of the system; of
Goals Raise public awareness " " "
supplier supplier supplier as directed by supplier
Lakeside City City ifa‘flvslcma Supplier notification 5:;';?5’ Supplier notification Supplier notification Supplier notification Supplier notification Supplier notification; or emergency

Actions

ML,MA,MS,MP,MW

ML,MA,MS,MP,MW

ML,MA,MS,MP,MW

ML,MA, or Possible elimination of service




Table 5-2

Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
System Pumpage reaches or exceeds 2.5 times System px_Jmpage reaches and/or excee_ds 5 times $ystem pumpag_e reachgs and/or exceeds 7.5_
N " . |the established daily average and remains times the established daily average and remains
" the established average daily pumpage for a period . b . . "
Seymour Aquifer " o N consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
" . Aquifer Levels and/or Factors/ of at least 14 consecutive days; Raw Water ) L N o
Lockett WSD and City of Pumping Capacity . A N oo .. |days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Supplier Notification Triggers Supplier issues a request to reduce demand on its o o . o . . "
Vernon N | L reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
system by 20% or less; The System's ability to 's abili h K d di h d d is reduced by 50%
meet the current peak demand is reduced by 20%. system's ability to meet the current peak demand igmeet the current demand is reduced by o or
“|reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
Goals
Margaret WSC See Note Factors/
Triggers
Actions
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
System Pumpage reaches or exceeds 2.5 times System px_Jmpage reaches and/or excee_ds 5 times $ystem pumpag_e reachgs and/or exceeds 7.5_
N " . |the established daily average and remains times the established daily average and remains
Greenbelt the established average daily pumpage for a period . : . . "
L o ) consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
. Municipal & . " I Factors/ of at least 14 consecutive days; Raw Water ) L N L
Medicine Mound WSD N Pumping Capacity Supplier Notification ) o .. |days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Industrial Water Triggers Supplier issues a request to reduce demand on its o o . o/ . . o
. N | L reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
Authority system by 20% or less; The System's ability to \ o . ! o
: ,, |System's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
meet the current peak demand is reduced by 20%. o, o, .
reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
. . . N .
Goals Raise public awareness; and 5% reduction in total 20% reduction in total water use 25% reduction in total water use
water use
Megargel City Lake Capacity of City Lake 5:;';?5’ Lake level falls to 7' below normal pool elevation |Lake level falls to 9' below normal pool elevation |Lake level falls to 11' below normal pool elevation
Actions VU,yW MU,ML,MW,MA MU,ML,MA,MW,MS,MP
Goals
Montague WSC See Note Factors/
Triggers

Actions
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Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
System Pumpage reaches or exceeds 2.5 times System px_Jmpage reaches and/or excee_ds 5 times $ystem pumpag_e reachgs and/or exceeds 7.5_
N . . |the established daily average and remains times the established daily average and remains
Greenbelt the established average daily pumpage for a period . : . . "
Municipal & Factors/ of at least 14 consecutive days: Raw Water consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
New Goodlett WSD ip Pumping Capacity Supplier Notification N oo Vs .. |[days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Industrial Water Triggers Supplier issues a request to reduce demand on its o o . o/ . . o
. N | L reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
Authority system by 20% or less; The System's ability to \ o . : o
: ,, |System's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
meet the current peak demand is reduced by 20%. o, o, .
reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
Raise awareness; 30% reduction in peak daily 10% reduction in daily demand by customers and |15% reduction in daily demand by customers and " " "
Goals demand 5% reduction by bulk customers 5% reduction by bulk customers Discontinue operation of all or part of the system
Capacity of treatment and Factors/ Daily demand > 90% WTP capacity for 3 Storage level < 50% of 24-hour demand for 3 Emergency or storage level < predetermined safe
Nocona Lo - May 1 : )
distribution system Triggers consecutive days consecutive days level
Actions VL,VS,VW,VG ML,MS,MG,MB ML,MS,MG,MB Possible elimination of service
Goals 5% reduction in average daily use 10% reduction in average daily use 15% reduction in average daily use 25% reduction in average daily use
- Storage capacity during Elevated storage tank Factors/ May 1 if rainfall Is 20% or more below average for o . - |Storage tank volume < 10% of maximum capacity; .
Nocona Hills WSC burn ban level Triggers year up through April Storage tank volume < 30% of maximum capacity | - PR by county Storage tank volume reaches 0; or emergency
Actions [P ublish conservation methods and explanation of |y \yx e ML,MA,MP ML,MA,MP,MS, possible elimination of service
drought stages
Goals 5% reduction in total weekly use 10% reduction in total weekly use Discontinue operation of all or part of the system
. " " Factors/ A . . 5, " Notification from supplier to achieve greater than
Northside WSC City of Vernon Supplier contract Triggers Notification from supplier to achieve 5% reduction 5% reduction Emergency
Actions ML,MC,MA,MN ML,MC,MA,MN ML,MA,MU,possible elimination of service
Goals
Factors/
Oak Shores WSC See Note Triggers

Actions
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Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Goals
Factors/
Odell WSC See Note Triggers
Actions
Goals
Oklaunion WSC See Note Factors/
Triggers
Actions
Goals Reduce demand Reduce demand Reduce demand Reduce demand
Olney Lake Olney Lake level 5:;;::1’ Lake level drops to 1135' msl| Lake level drops to 1133' ms| Lake level drops to 1130' ms| Lake level drops to 1127' msl|
Actions Publish voluntary conservation plans MLMG ML,MG ML,MS,MA,MP
o L o . N
Goals Raise awareness; 5% reduction in total use 10% reduction in total use 15% reduction in total use; or discontinue operatior]
of all or part of the system
Factors/ Total usage is 1 MGD for 2 consecutive days; or |Total usage is 1.2 MGD for 2 consecutive days; or |Total usage is 1.5 MGD for 2 consecutive days;
Paducah Capacity Tri storage < 95% of maximum capacity for > 48 storage < 90% of maximum capacity for > 48 storage < 80% of maximum capacity for > 48
riggers hours hours hours; or emergency
Actions VL ML,MA ML,MA,MS,MP,surcharge
Goals Raise public awareness 15% reduction in total water use 30% reduction in total water use Discontinue operation of all or part of the system
Petrolia Petrolia City Lake Lake capacity or level 5:;;::1’ Lake reaches 60% of capacity Lake reaches 50% of capacity Lake reaches 35% of capacity Emergency

Actions

ML,MA,MS,MP,MW

ML,MA,MS,MP,MW, MLivestock

Elimination of service
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Region B Drought Contingency Plan Summary

Water Provider

Water Source(s)

Basis of Triggers

System

Source

Drought Contingency Stages

Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

40% Reduction in daily water demand; or

Goals 5% reduction in daily water demand 15% reduction in daily water demand 30% reduction in daily water demand . y 3
discontinue operation of all or part of the system
Major component failure or event which reduces th
\Water consumption reaches 80% of daily max. for |Water consumption reaches 90% of daily max. for min. residual s)(stem pressure benlow 20 .PS| for 24
" - " o " . . " N . hours or longer; consumption 95% of daily max. for|
City of Wichita Capacity of distribution " " . Factors/ . " R 3 consecutive days; 8 weeks of low rainfall and 3 consecutive days; 8 weeks of low rainfall and " . N
Pleasant Valley Supplier notification 3 June 1; or supplier notification " o ! Ny ' o " y 3 consecutive days; 8 weeks of low rainfall and
Falls system Triggers daily use 20% above same period of previous year]daily use 30% above same period of previous year;”, * o, N .
N -~ N - daily use 50% above same period of previous year;
or supplier imposes water use restrictions or supplier imposes water use restrictions - P
supplier imposes water use restrictions; or other
emergency
Actions Raise public awareness, VU Raise public awareness, VU,VW,VL Raise public awareness, MU,MW,ML,MP,MS,MA ;s;s;g::!g;wareness, MU, MW, ML, MP,MS MA,
o
Goals
Factors/
Quanah See Note Triggers
Actions
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
System Pumpage reaches or exceeds 2.5 times System px_Jmpage reaches and/or excee_ds 5 times $ystem pumpag_e reachgs and/or exceeds 7.5_
N " . |the established daily average and remains times the established daily average and remains
Greenbelt the established average daily pumpage for a period . : . . "
L o ) consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Municipal & . " I Factors/ of at least 14 consecutive days; Raw Water ) L N L
Quanah NE WSD N Pumping Capacity Supplier Notification " o .. _|days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Industrial Water Triggers Supplier issues a request to reduce demand on its o o . o/ . . o
. N | L reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
Authority system by 20% or less; The System's ability to \ o . ! o
: ,, |System's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
meet the current peak demand is reduced by 20%. o, o, .
reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
System Pumpage reaches or exceeds 2.5 times System px_Jmpage reaches and/or excee_ds 5 times $ystem pumpag_e reachgs and/or exceeds 7.5_
N " . |the established daily average and remains times the established daily average and remains
the established average daily pumpage for a period . : . . "
Factors/ of at least 14 consecutive days: Raw Water consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
Ringgold WSD Trinity Aquifer Pumping Capacity Aquifer Level N oo Vs .. |days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Triggers Supplier issues a request to reduce demand on its o o« o . . ™
N | L reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
system by 20% or less; The System's ability to \ o . ! o
meet the current peak demand is reduced by 20% system's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
P Y °-|reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
Goals
Factors/
St. Jo See Note Triggers

Actions
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Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Goals
Factors/
Scotland See Note Triggers
Actions
. . N .
Goals Raise public awareness and 5% reduction in total 20% reduction in total water use 30% reduction in total water use
water use
" " " Factors/ Pumping draw down level exceeds 18" below Pumping draw down level exceeds 38" below Pumping draw down level exceeds 5' below normal
Seymour Seymour Aquifer Capacity of WTP Draw down level of aquife Triggers normal for 7 consecutive days normal for 7 consecutive days for 7 consecutive days
Actions VL ML,MA,MP ML,MA,MP,Surcharge
Increase Public Awareness: Achieve between a Inform Public of critical and possible hazardous
Goals Achieve up to a 20% reduction in demand I situation; Reduce demand to a level necessary to
20% and 50% reduction in demand . " N
maintain public health and safety;
System Pumpage reaches or exceeds 2.5 times System px_Jmpage reaches and/or excee_ds 5 times $ystem pumpag_e reachgs and/or exceeds 7.5_
N " . |the established daily average and remains times the established daily average and remains
Greenbelt the established average daily pumpage for a period . : . . "
Municipal & Factors/ of at least 14 consecutive daya: Raw Water consistent for a period of at least 7 consecutive consistent for a period of at least 3 consecutive
South Quanah WSD ip Pumping Capacity Supplier Notification N oo va .. |days; Raw Water Supplier issues a request to days; Raw Water Supplier issues a request to
Industrial Water Triggers Supplier issues a request to reduce demand on its o o . o/ . . o
. N | L reduce demand between 20% and 50%; the reduce demand above 50%; The system's ability to|
Authority system by 20% or less; The System's ability to \ o . ! o
: ,, |System's ability to meet the current peak demand igmeet the current demand is reduced by 50% or
meet the current peak demand is reduced by 20%. o, o, .
reduced between 20% and 50%. more;
VA, VF, VL, VS, VP, VU and/or MA, MB, MC,MF,MG,ML,MM,MS,MP,M,MW,
Actions MA,MF,ML,MS,MP,MU depending on N.IA’ M8, MC’MF'MG’ML’MM'MS’MP’M’MW’ Livestock and household use is reduced and
: Livestock and household is reduced and monitored; "
circumstances. monitored.
Goals
Sunset WSC See Note Factors/
Triggers
Actions
Goals
Thalia WSC See Note Factors/
Triggers

Actions
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Region B Drought Contingency Plan Summary

Basis of Triggers

Drought Contingency Stages

Water Provider Water Source(s) System Source Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
. . N L
Goals 5:;2? 5::"0 awareness and 5% reduction in total 10% reduction in total water use 15% reduction in total water use 20% reduction in total water use Discontinue operation of all or part of the system
Vernon Seymour Aquifer Inoperable wells due to Water level Fa.ctorsl 5 inoperable wells due to low water levels 7 inoperable wells due to low water levels 10 inoperable wells due to low water levels 11 inoperable wells due to low water levels 13 inoperable wells due to low water levels; or
water level Triggers emergency
Actions VU,VW,VL VU,VW,VL,VB MU,MW,ML,MB,MA,MP MU,MW,ML,MB,MA,MP,MS,MF Possible elimination of service
Goals
Wichita County Water Lakes Kemp and Water level Factors/ Water elevation in Lake Kemp drops below 1136' |Water elevation in Lake Kemp drops below 1132 |Water elevation in Lake Kemp drops below 1126' |Water elevation in Lake Kemp drops below 1118.5/|
Irrigation District #2 Diversion Triggers MSL MSL MsL MsSL
Actions VReduce use of water ML,MP,MU,MW ML,MP,MU,MW,MC ML,MP,MU,MW,MM
Goals Reduce net withdrawal from reservoirs by 15% Reduce net withdrawal from reservoirs by 35% Reduce net withdrawal from reservoirs > 35%
Combined storage level declines to 50% total Combined storage level of Lakes Kickapoo and
Lakes Kickapoo Factors/ storage in Lakes Kickapoo and Arrowhead or Arrowhead drops to 40% of the total conservation |Combined storage level declines to 30% total
Wichita Falls and Arrowhgad Treatment Capacity Water level in Lakes Tri demand exceeds designed treatment capacity for 3pool storage capacity or demand exceeds design |storage in Lakes Kickapoo and Arrowhead or
riggers days after a drought watch as been declared or capacity for 4 weeks or exceeds design capacity byyfdemand exceeds 120% of design.
exceeds 110% of design. 115%.
Actions MA, MB, MC, MF, MG, ML, MS, MU MA, MB, MC, MF, MG, ML, MO, MS, MU MA, MB, MC, MF, MG, ML, MO, MS, MU
o i .
Goals 5% reduction in daily demand 20% reduction in daily demand 30% reduction in daily demand 35% reduction In total weekly water demand ; or
discontinue operation of all or part of the system
WTP production exceeds 0.65 MGD for than 3days| wTP _productlon exceeds 0.70 MGD _for t_han 3 WTP production exceegs 0.75 MGD for tvhan 3 'WTP production exceeds 0.80 MGD for than 3
" - " N " N days in any 7 consecutive days; notification from |days in any 7 consecutive days; notification from : N e
.l City of Wichita Capacity storage and " " . Factors/ in any 7 consecutive days; or storage tank levels fa| . o, N o : N days in any 7 consecutive days; notification from
Wichita Valley WSC Falls distribution System Supplier notification Tri below 60% between 7-11 p.m. for more than 2 |SuPPlier of 20% or more curtailment of source; or - |supplier of 30% or more curtailment of source; or | L Dacg " C L S0 e
Y riggers 7o p-m. storage tank levels fall below 50% between 7-11  |storage tank levels fall below 40% between 7-11 Pp! ° '
consecutive days " . emergency
p.m. for more than 2 consecutive days p.m. for more than 2 consecutive days
Actions VL ML,MP,MU ML,MF,MA,MS MU
o . o .
Goals Raise public awareness 5% reduction in total water use 25% reduction in total water use 50% re_ductlon in total water use; or discontinue
operation of all or part of the system
. City of Wichita Reliability of storage and " " . Factors/ Total treated water reaches 700,000 gpd for 5 days Total treated water reaches 820,000 gpd for 5 dayg Total treated water reaches 900,000 gpd for 2
Windthorst Falls distribution system Supplier nofification Triggers July 1 in any 10 day period; or supplier notification in any 10 day period; or supplier notification consecutive days
Actions ML,MA,MP,MW ML,MA,MP,MW,MS ML,MA,MP, Possible elimination of service

Note: Drought Contingency Plan not available to RWPG at this time

*
The first letter indicates the following with regard to regulation compliance:

V - Voluntary Compliance
M - Mandatory compliance

The second letter indicates which of the following water uses is affected by the regulation:

A - Automobile/Vehicle Washing
B - Bulk/Wholesale Sales

C - Commercial Plant Nurseries
F - Architectural Water Features

G - Golf Course Irrigation

L - Landscape Irrigation
M - Major commercial users

P - Pools

S - Outside Surfaces
R - Restaurants

U - Unnecessary Uses

W - Fire Hydrants and Water Line Flushing




RECOMMENDATIONS INCLUDING UNIQUE ECOLOGICAL STREAM SEGMENTS,
RESERVOIR SITES, LEGISLATIVE & REGIONAL POLICY ISSUES
TEXASSTATE SENATEBILL 1
REGION B

6.1 Introduction

With the passage of Senate Bill 1, the 75" Legidature established a regiona process to plan for
the water needs of Texas through the year 2050. As a part of this planning process, the Texas
Water Development Board crested 16 regiond water planning groups and implemented rules and

regulations to govern the process on aregiond basis.

Region B, as designated by Senate Bill 1, is comprised of 10 counties and a portion of another in
North Central Texas.

As a pat of the plan, this report identifies and makes recommendations that the Regiond Water
Panning Group deems vitd to the management and conservation of the water resources in

Region B.

6.2  Discussion of Regional Issues

In addition to the specific water management drategies recommended for Region B in Chapter 5
of the plan, there were severd other issues that the Regiond Water Ranning Group deemed to be
ggnificant water management concepts to be given further consderation as pat of the Region B
Plan. The Chloride Control Project on the Wichita and Pease Rivers is a water management
drategy with high regiona support. Other drategies that enhance and/or incresse the existing
supplies in the region, such as brush control, ground water recharge enhancement westher
modification, and increased consarvaion sorage for Lake Kemp, are each potentidly feasible
management srategies throughout and perhaps beyond the 50 year planning horizon.

Senate Bill 1 requires future projects to be consstent with the approved regiond water plan to be

eigible for TWDB funding and TNRCC permitting. However, it is the intention of the RWPG
that surface water uses tha will not have a dgnificant impact on the region's water supply and
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water supply projects that do not involve the development of or connection to a new water source
are deemed consstent with the regional water plan even though not specifically recommended in
the plan.

6.2.1 Chloride Control Project

Naturd minerd pollutants, primarily chloride and sulfates in the upper reaches of the Red River
Basn in Region B, render downstream waters unusable for most beneficid purposes. From a
sudy initiated by the U.S. Public Hedth Service in 1957, it was determined that 10 naturd sdt
source aress located in the Red River Basin contribute a daily average of about 3,300 tons of
chlorides to the Red River. Subsequent to that study, in 1959 the U.S. Army Corps of Engineers
proposed measures to control the naturd chloride pollution by recommending control/structura

facilitiesfor 8 of the 10 sat source aress.

These recommended chloride control structures are proposed to improve the water qudity
conditions of the Red River and its tributaries to the extent that the water may be utilized for
municipd, indudrid, and agricultural uses on aregular basis.

It is anticipated that the Wichita River Basn Chloride Control Project will effectivdly remove
362 tons per day of the 429 tons per day of chloride entering the Wichita River Sysem. This
improved water qudity will dlow for full utilization of Lakes Kemp and Diverson.

This additiond source, would not only increese the rdiability of the City of Wichita Fdls
sysem, but it would aso provide for more diverse and expanded agriculturd use and more
efficient indudrid use.

Also, in the long term, as chloride control facilities are condructed on the Pease River in
conjunction with the Crowdl Brine Reservoir, the potentid exists for another freshwater supply
reservoir on the Pease River near Crowell in Foard County, with an estimated yield of 138,000
acre-feet per year.
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6.2.2 Brush Control Program

The U.S. Natural Resource Conservation Service (NRCS) edtimates that brush in Texas uses
about 10 million acre-feet of waer annualy versus the 15 million acre-feet per year for current
human use. Possble advantages of brush control, groundwater enhancement, and wesather
modification could be additions to water supplies, recharge of shalow groundwater aquifers and
spring flow enhancement.

Though water yidd following brush control has been investigated in severd aress of Texas, the
economic benefits and overdl productivity of a brush control program may vary Sgnificantly
depending on geology, nature of water yied, presence of brush, type of brush, and impact on
threatened or endangered species.

Recently, the Texas Legidature gpproved a brush and water study to be conducted through the
Texas State Soil and Water Conservation Board, upstream of Lake Kemp on a portion of the
Region B Wichita River watershed. The dated god of this sudy is to increase sreamflow and
water avalability for indudrid, municipd, and other uses through brush control and
managemen.

It is anticipated that this study will provide the Region B Water Planning Group with an esimate
of potentia sreamflow changes in the Wichita River if a large-scale brush management program
is conducted, in addition to identifying and prioritizing areas within the Wichita River watershed
that contribute the most to Sreamflow. The results of this sudy should be utilized by the
planning group to gauge the potentid effect of brush control on water flow and ecosystem
components such as wildlife, livestock production, aesthetics and land values,

6.2.3 Recharge Enhancement

Recharge enhancement is the process in which surface water is purposefully directed to aress
where permedble soils or fractured rock dlow rapid infiltration of the surface water into the
subsurface to incresse locdized ground water recharge.  This would include any man-made
gructure that would dow down or hold surface water to increase the probability of ground water

recharge.
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In Region B, ground water is a mgor source of water for much of the western portion of the
region. The Seymour Aquifer, which is generdly unconfined, is farly responsve to locd
recharge and may benefit from enhanced recharge programs. Further study is needed to
determine the applicability of such programs in Region B, the quantity of increased ground weter
supplies from enhanced recharge structures, and the potentia impacts to surface water rights.

6.24 Weather Maodification

Weather modification is an attempt to increase the efficiency of a cloud to produce precipitation.
Efforts to enhance rainfdl in Texas began in 1880 and have continued to present day. Severd
westher modification programs are in place in aress to the west of Region B. While research has
suggested increases of 15 % or more of rainfal in areas participating in weather modificetion,
some aress in west Texas have shown greater increases in ranfal. Weather modification
prograns in Region B could potentidly increase surface runoff to reservoirs, reduce irrigetion
demands, and increase recharge to ground water sources. Based on existing programs, the cost

of operating a weather modification program is approximately 10 cents per acre.

6.2.5 Increase Conservation Storagefor Lake Kemp

The U.S. Army Corps of Engineers (USCOE) congtructed Lake Kemp for flood control and
water supply. It is located in an area with high sedimentation rates, and as a result, the firm yied
of the resarvoir is expected to decrease dgnificantly over the planning period. A new
sedimentation survey of Lake Kemp was initiated in 1999, but due to low lake leves, the survey
has not been completed. With the completion of the chloride control project, water qudity in the
Wichita basin is expected to improve such that the water from Lake Kemp will become more
desrable for exising and future users. This could result in increased demands that may exceed
the available supply of the lake.

The USCOE has provisons to transfer a portion of the flood storage to conservation storage to

compensate for dltation, if there is a need for water supply. Since there is regionad concern over
the long-term quantity of supply from Lake Kemp, it is recommended that following the
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completion of the sedimentation <udy, the feashility of tranderring flood sorage to
conservation storage be evauated during the next planning cycle.

6.3  Designation of Unique Stream Segments and Reservoir Sites

In accordance with TAC Section 357.8, the Regiond Water Planning Group is not required, but
may indude in the adopted regiond water plan recommendations for river and stream segments
of unique ecologicad vdue, in addition to unique dStes for reservoir condruction.  Such
designation would provide for protection of these specific dtes to the extent that a state agency
or politica subdivison may not obtain a fee title or an easement tha would destroy the unique
ecologicd vaue of the dedgnated stream segment or sgnificantly prevent the congruction of a

reservoir on adesignated site.

6.3.1 Unique Stream Segments

Within Region B, the Texas Parks & Wildlife (TPWD) has suggested that certain stream
segments of the Middle Pease River in Cottle County, the Pease River in Foard County, and the
Red River from the WichitalClay County line upstream through Hardeman County be considered
for recommendation as stream and/or river segments of unique vaue. The TPWD bdieves that
each of these segments satiSfy a least one of the designation criteria defined in Senate Bill 1.

The Region B Water Planning Group is committed to the protection and conservation of unique
and sengtive areas within the region. To that end, the consensus of the planning group is that a
more comprehensve study with supporting data is necessary to accurately characterize and
evaduate the lisged stream/river segments in order to determine if it is appropriate to recommend
them for designation.

In addition, the dgnificance and impact of the desgnation are not cearly deineated in the
legidation or implementing rules. It is not clear wha governmental or private activities, other
than reservoir condruction, might be subject to additiond condraints or limitations as a result of
designation. It is aso not clear what geographic extent might be impacted by the designation.
For example, is the entire watershed of the designated dsream subject to additiond limitations,
and how far upstream of the desgnated stream would limitations apply? The Region B Water

6-5



Panning Group suggests that the Legidaiure may wish to daify ther intent with regard to these
results of designation.

6.3.2 Reservoir Sites
It is generdly recognized that past dudies over the lagt forty years have identified perhgps the
last remaining reservoir gte within Region B in which the chemica concentrations are low

enough for municipd use.

This ste known as the Ringgold Resarvoir ste is located on the Little Wichita River in Clay
County, gpproximately one haf mile upstream from the confluence with the Red River.

With the potentid for an estimated increase in water supply yidd for Region B of gpproximately
27,000 acre-feet per year, it is the consensus of the Regiond Water Planning Group that this
identified Ste could reasonably be needed to meet regiond water needs beyond the 50-year
planning period.

6.4  Discussion of Regulatory and L egidative Actions

To facilitate the orderly development, management, and conservation of water resources within
the region, and to assg the region in preparing for and responding to drought conditions, the
Region B Water Planning Group believes that the regulatory agencies and legidature should
condder certain actions relating to water quaity and funding issues which affect Region B.

6.4.1 Regulatory Review of Nitrate MCL

In Region B, there are a number of smal user groups which utilize water with nitrate levels in
excess of 10 mg/l. For the most part this supply is their only source of water, and advanced
treatment for the remova of nitrates is very costly. Presently these systems employ bottled water
programs for customers that may be sendtive to nitrate concentrations (pregnant women and
infants). This program is congdered an interim measure by TNRCC until the system can comply
with the nitrate sSandards.
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It is the consensus of the Region B Water Planning Grouwp tha the regulatory agency review its
MCL dandards for smdler sysems which have no cost effective means to comply with the
current nitrate MCL of 10 mg/l, and condgder funding new studies to determine the hedth effects
of nitrates in drinking water.

In addition, the planning group requests that the regulatory agencies condder bottled water
programs as a long-term drategy to meet the nitrate water qudity standards, or aternatively
samply provide for awaiver process.

6.4.2 Funding for Comprehersive Studies

In preparing the Region B Water Plan there are severd regiond water planning, management,
and consarvation related issues which will require additiond funding for data collection and
adminigrative activities in order to adequately assess ther viability or feeghility as a cost
effective management drategy for Region B.  For example, additiond funds are needed to
identify and evaduate brush control programs in an effort to increase water yidds, to complete the
Groundwater Avallability Modds (GAM), to identify and desgnate unique dream segments
and/or reservoir dtes for protection of these areas, and to implement various other chloride
control measures and wastewater reuse programs throughout Region B.

6.5 Summary of Regional Recommendations

In accordance with 31 TAC 357.7 ()(9), 31 TAC 357.8, and 31 TAC 357.9, the following
recommendations are proposed to facilitate the orderly development, management, and

consarvation of the water resources available within Region B:

It is recommended that the Chloride Control Project on the Wichita River be
made a regiona priority in order to enhance the water qudity of Lake Kemp and
Lake Diversgon, and reclam those lakes as a viable cost effective short term and

long term regiona water supply source.
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It is recommended that Region B paticipae in the State study on brush
management and water yields to be conducted on the Wichita River watershed
upstream of Lake Kemp. Pending the results of that study, it may be beneficid
for the region to adopt sdlected brush control programs as a water management
drategy. In addition, should brush management programs be implemented in the
future, it is recommended that the State provide for adequate funding of the

programs.

Region B recommends that no segments be desgnated as "Unique Stream/River
Sggments’ or "Unique Resarvoir Stes' a this time. Pending the results of
comprenensve sudies and claification by the Legidaure of the sgnificance and
impects of dedgnation, the Regiond Water Planing Group may consder
designations within the region in the future.

It is recommended that Region B encourage the regulatory agencies to consider
dlowing continued long-term use of bottled water programs, and/or providing a
waver for smal user groups that can demondrate they have no reasonable cost-
effective means to comply with the current MCL of 10 mg/l.

It is recommended that Region B support and seek adequate state funding to
develop, implement, and evaluae the necessary management drategies adopted as
pat of this regiond plan. This indudes drategies identified to meet a specific
need aswell as genera Strategies to increase water supply in the region.

It is recommended that Region B support the grass-roots regiond water planning
process enacted by SB1 and strongly encourages the process be continued with
adequate date funding for al planning efforts incdluding adminidrative activities,
data collection, and Groundwater Availability Modding (GAM).

It recommended that Region B support State funding for agricultura waer use

data collection and agricultura water use management/conservation projects.
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Senate Bill 1 requires future projects to be consagstent with the gpproved regiona
water plan to be digible foo TWDB funding and TNRCC permitting. It is
recommended that surface water uses that will not have a dgnificant impact on
the region's water supply and water supply projects that do not involve the
development of or connection to a new water source should be deemed consistent

with the regiond water plan even though not specificaly recommended in the
plan.
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PLAN ADOPTION AND PUBLIC PARTICIPATION
TEXASSTATE SENATEBILL 1
REGION B

7.1  Introduction
This section describes the plan approva process for the Region B Water Plan and the efforts

made to encourage public participation in the planning process.

The Regiond Water Planning Group - Area B (RWPG-B) agreed that public outreach and
education was of paramount importance if a regiona water plan was to be developed tha
accurately represented the regionad area.  To this end, a public education and outreach Strategy
was prepared with the god to insure that al water users and the public were informed of each
meeting and the progress of the plan's development, given an opportunity to present and discuss
their concerns and participate in the planning process.

7.2  Regional Water Planning Group
As required by Senate B 1 regiond water planning groups were formed to guide the planning
process. These groups were comprised of representatives of specific interests:

Generd public - Smdl busnesses
Counties - Electric generating utilities
Municipdities - River authorities
Industrial - Water digtricts
Agriculturd - Water utilities
Environmental



Table 7-1 bdow ligs the 17 members of the Region B Water Planning Group, the interests they

represent, their organizations, and their counties.

Table7-1
Regional Water Planning Group - Area B
Name Organization Interest County
Jmmy Banks Wichita County WID #2 Water Didrict Wichita
Chris Bisstt Wes Texas Utilities Electric Utility Wilbarger
J. K. (Rooter) Brite Environmentd Montague/All
Mayor Kely Couch City of Vernon Municipd Wilbarger
Rondd J. Glenn Red River Authority of Texas River Authority | All
Paul Hawkins Public Wilbarger
Dr. Norman Horner Midwestern State Universty Environmentd Wichita/All
Dde Hughes W.T. Waggoner Estate Agriculture Wilbarger
Bobbie Kidd Greenbelt Water Didtrict Water Didtrict Foard/Hardeman
Mayor Robert Kincaid City of Crowdl Municipa Foard
Lawrence Harmel Baylor Water Supply Corp. Water Utility Baylor
Judge Kenneth Liggett Clay County County Clay
Judge Kenneth McNabb Hardeman County County Hardeman
Dean Myers Bowie Industries, Inc. Smdl Busness | Montague
Wilson Seding Scaing Ranch Agriculture Clay
Fred Stephens Stephens Engineering Industry Wichita
Kay Yeager City of WichitaFdls Municipd Wichita

The RWPG-B Planning Board unanimoudly pledged to support the interest of al of the region as
the primary objective in meeting the needs of the region as a whole. Accordingly the scope of
the public education and participation drategy was designed as an outreach to identify and
address the needs of al water use entities through:

Panning Group Meetings and Hearings

Presentations at Civic Groups and Media Communications

Survey of Water Use Entities




Drought Planning Workshops

Internet Web Site

Enhanced Water Conservation Planning
Implementation of the Water Plan

7.3 Planning Group Mestings

The RWPG-B hdd 21 open public meetings from March 3, 1998 through August 23, 2000 with
persond invitations going to each category of interest groups and water use entities within the
region including a current agenda for each meeting and encouraging atendance and participation
in the process. The RWPG Board participated actively as a group during each mesting, relying
upon information provided by its consultant group and appeared to be wdl informed of Al
matters concerning the regiond planning area.

Each meeting was well attended with an average of 35 guests present and participatiion was
informd, interactive and very productive. A totd of 814 persons atended the public meetings
and appeared to be satisfied by the representation of their interest by the RWPG Board. Average
attendance was maintained at 96% for al meetings held. All recorded votes on issues brought

before the RWPG Board was with a unanimous vote of the members present.

Representatives  from the Texas Water Devdopment Board, the Texas Depatment of
Agriculture, Texas State Soil and Water Conservation Didricts, and the Texas Parks and
Wildlife Department were dways in attendance and other agencies were periodicaly represented
and offered presentations. Some of these were agencies such as the U.S. Army Corps of
Engineers, Texas Depatment of Transportation; State and Federd Legidators representing the
locd didricts within the regionad planning area. All meetings were posted in accordance with
the Texas Open Medting's Law, Article 6252-17, Section 3a, VATCS and 31 TAC, Section
357.12(a)(5).

During each meeting, a presentation of materids, discoveries and relevant issues were provided
for discusson and deliberation prior to receiving a vote on any Specific measures, action or
drategies to be taken on the pat of the RWPG-B. Members of the public were given an



opportunity to participate in discussons of individud agenda items as well as to provide public
comments prior to the close of each medting. Minutes were prepared of al mestings and filed
with the secretary and the Texas Water Development Board.

7.4  Presentationsto Civic Groupsand Media Communications

The RWGP-B members and/or members of the consultant group presented overviews of the
regiond water plan development and specific issues that arose during the process to severd
public events that hosted persons from a diverse cross-section of society throughout the regiond
planning areas in north Texas. These eventsincluded the following:

Two Regiond Waer Resource Conferences - Wichita Fdls, Texas with 50-60
persons attending.

Red River Basn Advisory Committee meetings of the Texas Clean Rivers Program -
Two in Amaillo and two in Wichita Fals, Texas with about 35-42 persons attending
each mesting.

Periodicd public presentations concerning the generd planning process, water
quantity and quality issues, improved conservation practices and water rights issues
were given to severd civic organizations including: two Lions Club meetings, two
Rotary Club meetings, one Red River Environmenta Science Club mesting, two
League of Women Voters conferences, one Texas Farm Bureau mesting, and three
areacity council meetingsin Vernon, Holliday and WichitaFdls.

The RWPG-B Board members promoted numerous media coverage events of issues pending
before the board in an effort to encourage public involvement and heighten awareness of
concerns vital to the regiond planning area.  Severd newspaper articles have been published and
televison coverage of meetings and topics have been placed before the generd public with a
good response and support for the direction the RWPG Board el ected to pursue.

The RWPG-B newdetter was mailed to over 250 persons on four separate occasions throughout

the planning area and provided to local newspapers and televison dations in an effort to keep the
region informed of current activities.



The Times and Record News (TRN) was invited to each meeting and atended most which
produced good summary coverage of agenda items being considered together with actions taken
by the RWPG Boad. Accordingly, the TRN utilized a public forum to seek questions
concerning area water resources with responses provided from rdiable sources in laymen terms

to increase public understanding of water resource issues.

75  Surveysof Water Use Entities

The RWPG authorized its management agency to conduct a survey of dl waer use entities
within the region to ascertain current and long-term water resource needs relevant to the
individua entity. The survey questionnaire was desgned to gather pertinent information about
the individua entity's population, water source and use characterigics, determine if the entity
had a current conservation and drought contingency plan. Sixty-five questionnares were mailed
and 41 returned. The questionnaire reveded that over 85% of the entities surveyed did not have
aconservation or drought management plan.

A follow-up telephone survey was conducted to complete missng information from the returned
questionnaires and determine if the entity would be willing to participate in a forma drought
contingency plan workshop sponsored by the RWPG and conducted by the TWDB and the
TNRCC. In light of the rules and regulations, most entities agreed to participate and received a
quaified drought management plan suitable for filing with the Sate.

Persond vidts to entities within the region were conducted for claification of the SB-1
requirements and to provide explanaion of how the new law will impact and benefit their public
water supply operations. In al cases, support for the SB-1 and the Regiona Water Plan was
solicited with a very high degree of successs With the exception of eght public entities, the
mgority of dl the wae use entities within the region (85%), including water supply
corporations, provided monetary support for the program administration and public endorsement
of the proposed methods being employed by the RWPG Board and the consultant group to
produce a Regiond Water Plan for AreaB.



7.6 Drought Planning Workshops

The RWPG organized and conducted four drought planning workshops throughout the region
with the assgance of the TWDB, TNRCC and the consultant group engaged to prepare the
regional water plan. The workshops were desgned to interact with the individua entity and
collect aufficient information to congruct a drought management plan according to the TNRCC
suggested guiddines. Workshops were held in:

Attendees
Vernon 10
Seymour 14
Henrietta 21

WichitaFals 14

The RWPG's consultant group participated and evauated the information obtained from the
entities then compiled draft documents for the entity's review. The RWPG's management agency
revised the draft received from the entities and prepared the find verson for their adoption. A
totd of 40 drought management plans and five consarvation plans were provided to the
participating entities within Region B. This represents 95% of the entities within the region who
did not have an acceptable drought management plan.

The drought plans were judged an overwheming success by the recipients due to the extended
drought conditions being experienced throughout the region and enabled the entities to begin
utilizing the plans dternate resource management drategies based on the emergency trigger
conditions being encountered at the time.

7.7  Internet Web Page

Due to the public interest being generated from the initid meetings and subsequent drought
planning workshops, an Internet Web Page was desgned and hosted by the RWPG's
management agency for disseminating information about the water resources within the region
and to publish notices of meetings, hearings and issues being consdered and addressed by the
RWPG Planning Board.



The web pages are mantaned by the RWPG's management agency and updated at least
monthly, or more often as needed, to publicize current information of interest and solicit input
from the viewers. The web dite is located at www.rra.dst.tx.us/rwpg and is available on a 24-
hour basis.

The web dte contains numerous links to other pages of common interest for the viewer and
begins with a front page that includes a publications library, regiona data inventories, names and
addresses of the Regiond Panning Board, public events cdendar, enabling legidation (SB-1),
maps of the region and a place for written comments to the RWPG-B.

7.8  Public Hearings and Other Public M eetings

The RWPG-B conducted three public hearings to receive comments on the initid organization of
the planning group and to review and comment on the Initidly Prepared (draft) Water Plan for
Region B. Comments, both ord and written, were transcribed from each hearing and filed with
the secretary and the TWDB. The RWPG dso maintains a complete record of dl hearings and
public meetings at the office of its management agency, the Red River Authority of Texas. The
hearings were held on March 30, 1998, June 9, 1998, and August 23, 2000, respectfully. The
Initidly Prepared Water Plan for Region B was adopted on August 23, 2000 by a unanimous
vote of the RWPG-B Board.

Additiondly, the RWPG Board appointed a Technicd Advisory Committee (TAC) comprised of
three board members, representatives of the consultant group, the public and invited guests of
various expertise for review of technica materids and matters to which the RWPG Board would
ultimately have to decide upon. The TAC dso qualified the consultant group and recommended
selection to the RWPG Board. During the Regiond Water Plan development process, the TAC
met and evaluated dternatives for recommendations to the RWPG Board and discussed proposed
water management draegies with the affected water use entities prior to consderation for
adoption by the RWPG Board.

The TAC was indrumentd in reducing confuson of sendtive mates and neutrdizing

controversial issues before being considered by the RWPG Board. The process was very



successful and was a useful means of keeping the RWPG Board wel informed concerning
forthcoming matters that could develop into potentidly volatile Stuations.

7.9  Enhanced Water Conservation Planning

During the course of developing the regiona water plan and working closdy with the water use
entities, one gpparent need surfaced as being common among the mgority of the public sector -
water conservation practices in the home. The RWPG's god is to reduce the per capita water use
over the region by 30% over the next five years and measure the results with the next revison to
the Regiond Water Plan for Area B.

Severd traditional conservation programs were evauated to determine the most effective means
of encouraging the genera public to implement and practice water conservetion in the home and
busness sectors. Most programs evauated were cost prohibitive and did not have a productive

track record in areas needed for the Region B Planning Area.

Because of the media attention and extended drought conditions being experienced within the
regiond planning area, a smal group of concerned citizens not directly associated with the
RWPG chadlenged members of the Board to participate in a nonprofit organization to solicit the
necessary funds from the private sector to promote and encourage an effective water
consarvetion program within the regiond planning area The organization has currently filed its
Articles of Incorporation with the Secretary of State as a 501 (¢)(3) Corporation and selected a
number of directors from the region to serve on the governing board. The newly formed
corporation, Wichita Water Conservation, Inc. has adopted the mission to educate the people of
SB-1 Regiona Planning Area B on the need for short term and long term water conservation.

7.10 Regional Water Plan Implementation |ssues

Implementation issues identified for the Initially Prepared Region B Water Plan incude 1)
financid issues associated with paying for the proposed capita improvements, 2) identification
of the governing authorities for generd regiond draegies such as brush control, recharge
enhancement and weather modification, 3) public acceptance of sdlected drategies, and 4) public

participation in water conservation measures that were assumed in this plan.



Financial | ssues

It is assumed that the entities for which drategies were developed will utilize exising financid
resources, incur debt through bond sdes and/or recelve dtate-supported financid assstance.
Mos likdy the funding of idertified strategies will increase the cost of water to the customers.

The economic feeshility to implement the drategies will depend on the cost incresses the
customer base can assume. Some drategies may not be able to be implemented without state

asdstance.

Governing Authorities

In Region B there is an identified governing authority for each of the preferred drategies
discussed in Section 58. However, for genera drategies, such as brush control or weather
modification, no governing authority has been identified. As pat of the feashility of these
drategies for Region B, a governing authority will need to be identified to implement such
drategies.

Public Acceptance

The public has expressed concerns regarding usng wastewater effluent and/or water from Lake
Kemp for municipd supplies. Both of these drategies are proposed to meet demands for the
City of Wichita Fdls. While the find treated water supply from ether drategy will mest or
exceed the City's current water qudity, the perception persists that the water would be of lesser
qudity. To gain public acceptance of wastewater reuse and Lake Kemp drategies for municipd
use, additiona public educational programs may be needed.

Public Participation

The projected demands developed for this plan indude a dgnificant level of consarvetion to be
implemented over the planning period. These assumed demand reductions were gpplied to
municipd, manufacturing and agricultura water uses.  Some of the demand reductions will
occur smply through improvements in technology. However, a moderate leve of public
participation is required to fully redize the expected conservetion. If the conservation is less
than expected, then there may be additiond shortages that were not identified in this plan.
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WUGNAME
ARCHER CITY
HOLLIDAY
LAKESIDE CITY
COUNTY-OTHER
COUNTY-OTHER
COUNTY-OTHER
SEYMOUR
COUNTY-OTHER
COUNTY-OTHER
BYERS
HENRIETTA
PETROLIA
COUNTY-OTHER
COUNTY-OTHER
PADUCAH
COUNTY-OTHER
CROWELL
COUNTY-OTHER
CHILLICOTHE
QUANAH
COUNTY-OTHER
GUTHRIE
COUNTY-OTHER
COUNTY-OTHER
BOWIE
MONTAGUE
NOCONA
SAINT JO
SAINT JO
COUNTY-OTHER
COUNTY-OTHER
BURKBURNETT
ELECTRA
IOWA PARK
WICHITA FALLS
COUNTY-OTHER
VERNON
COUNTY-OTHER

COUNTYNAME

ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
BAYLOR
BAYLOR
BAYLOR
CLAY
CLAY
CLAY
CLAY
CLAY
COTTLE
COTTLE
FOARD
FOARD
HARDEMAN
HARDEMAN
HARDEMAN
KING

KING

KING
MONTAGUE
MONTAGUE
MONTAGUE
MONTAGUE
MONTAGUE
MONTAGUE
MONTAGUE
WICHITA
WICHITA
WICHITA
WICHITA
WICHITA
WILBARGER
WILBARGER

BASINNAME

RED
RED
RED
RED
TRINITY
BRAZOS
BRAZOS
RED
BRAZOS
RED
RED
RED
RED
TRINITY
RED
RED
RED
RED
RED
RED
RED
RED
RED
BRAZOS
TRINITY
RED
RED
RED
TRINITY
RED
TRINITY
RED
RED
RED
RED
RED
RED
RED

Population by City and Rural County

TWDB TABLE 1:

WUGNUM RWPG SEQ# CITY# COUNTY# BASIN# pop1996 pop2000 pop2010 pop2020 pop2030 pop2040 pop2050

20035000
20411000
20504000
20996005
20996005
20996005
20819000
20996012
20996012
20133000
20396000
20691000
20996039
20996039
20666000
20996051
20217000
20996078
20165000
20727000
20996099
20371000
20996135
20996135
20102000
20606000
20639000
20786000
20786000
20996169
20996169
20130000
20277000
20435000
20970000
20996243
20930000
20996244

WO WWOWWOOWOWODWWWOODWOWODWWWDOWDMWWDoWUMWWoDomDmWWoWom

35
411
504
996
996
996
819
996
996
133
396
691
996
996
666
996
217
996
165
727
996
371
996
996
102
606
639
786
786
996
996
130
277
435
970
996
930
996

24
280
894
757
757
757
552
757
757
836
273
936
757
757
447
757
144
757
110
488
757
257
757
757

69
411
433
528
528
757
757

86
187
297
654
757
623
757

1

5
5
5
5
5

5
12
12
12
39
39
39
39
39
51
51
78
78
99
99
99

135
135
135
169
169
169
169
169
169
169
243
243
243
243
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244
244

2
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1938
1563
1019
3762
72
240
3059
240
990
530
3038
809
5593
596
1670
447
1219
626
796
3300
1037
150
181
26
5389
490
3146
284
847
4045
3993
11154
3397
6941
100501
9668
12481
3382

1855
1564
1100
4470
100
126
3074
106
930
556
3112
834
4708
400
1645
460
1217
524
784
3200
972
150
230
20
5350
479
3171
277
846
2925
3535
11154
3270
6864
103713
5192
12590
2925

1916
1613
1177
4637
80
100
2944
50
935
546
3268
814
4724
300
1595
440
1206
530
792
3140
1025
152
225
20
5250
470
3180
290
858
2899
3296
11600
3431
7209
108977
5238
12755
3314

1925
1621
1350
4803
60
50
2578
50
970
527
3431
779
4663
250
1501
420
1194
537
818
3080
1110
144
225
20
5300
460
3190
295
885
2820
2961
12000
3612
7530
113879
5329
13215
3434

1910
1609
1400
4825
20
30
2293
50
1010
515
3602
746
4588
200
1385
375
1144
523
833
3060
1130
124
210
10
5350
440
3200
302
907
2665
2364
12314
3652
7732
116847
5266
13480
3502

1868
1575
1400
4815
20
30
2218
50
1020
523
3750
742
4577
200
1246
350
1092
512
848
3040
1150
98
205
10
5400
421
3190
303
909
2535
1808
12557
3725
7888
119117
5266
13568
3525

1806
1524
1400
4805
20
30
2147
50
1030
533
3800
744
4572
200
1118
325
1042
471
861
3020
1166
77
200
10
5450
401
3190
304
911
2575
1038
12805
3799
8047
121432
5266
13576
3527



TWDB TABLE 1:
Population by City and Rural County

WUGNAME COUNTYNAME BASINNAME WUGNUM RWPG SEQ# CITY# COUNTY# BASIN# pop1996 pop2000 pop2010 pop2020 pop2030 pop2040 pop2050
OLNEY YOUNG BRAZOS 20655000 B 655 441 252 12 3365 3365 3525 3618 3648 3645 3642



WUGNAME

ARCHER CITY
COUNTY-OTHER
COUNTY-OTHER
COUNTY-OTHER
HOLLIDAY
IRRIGATION
LAKESIDE CITY
LIVESTOCK
LIVESTOCK
LIVESTOCK
MINING
SCOTLAND

STEAM ELECTRIC POWER

COUNTY-OTHER
COUNTY-OTHER
IRRIGATION
IRRIGATION
LIVESTOCK
LIVESTOCK
MINING
SEYMOUR
BYERS
COUNTY-OTHER
COUNTY-OTHER
HENRIETTA
IRRIGATION
LIVESTOCK
LIVESTOCK
MINING

MINING
PETROLIA
COUNTY-OTHER
IRRIGATION
LIVESTOCK
MINING
PADUCAH
COUNTY-OTHER
CROWELL
IRRIGATION
LIVESTOCK
MINING
CHILLICOTHE
COUNTY-OTHER
IRRIGATION
LIVESTOCK
MANUFACTURING
MINING
QUANAH

COUNTYNAME BASINNAME

ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
ARCHER
BAYLOR
BAYLOR
BAYLOR
BAYLOR
BAYLOR
BAYLOR
BAYLOR
BAYLOR
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
COTTLE
COTTLE
COTTLE
COTTLE
COTTLE
FOARD
FOARD
FOARD
FOARD
FOARD
HARDEMAN
HARDEMAN
HARDEMAN
HARDEMAN
HARDEMAN
HARDEMAN
HARDEMAN

RED
BRAZOS
RED
TRINITY
RED
RED
RED
BRAZOS
RED
TRINITY
RED
RED
RED
BRAZOS
RED
BRAZOS
RED
BRAZOS
RED
BRAZOS
BRAZOS
RED
RED
TRINITY
RED
RED
RED
TRINITY
RED
TRINITY
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED
RED

TWDB TABLE 2 WATER DEMAND BY CITY AND CATEGORY

DATACAT WUGNUM RWPG SEQ# CITY# COUNTY# BASIN#

MUN
MUN
MUN
MUN
MUN
IRR
MUN
STK
STK
STK
MIN
MUN
PWR
MUN
MUN
IRR
IRR
STK
STK
MIN
MUN
MUN
MUN
MUN
MUN
IRR
STK
STK
MIN
MIN
MUN
MUN
IRR
STK
MIN
MUN
MUN
MUN
IRR
STK
MIN
MUN
MUN
IRR
STK
MFG
MIN
MUN

20035000
20996005
20996005
20996005
20411000
21004005
20504000
21005005
21005005
21005005
21003005
20996005
21002005
20996012
20996012
21004012
21004012
21005012
21005012
21003012
20819000
20133000
20996039
20996039
20396000
21004039
21005039
21005039
21003039
21003039
20691000
20996051
21004051
21005051
21003051
20666000
20996078
20217000
21004078
21005078
21003078
20165000
20996099
21004099
21005099
21001099
21003099
20727000
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35
996
996
996
411

1004
504
1005
1005
1005
1003
996
1002
996
996
1004
1004
1005
1005
1003
819
133
996
996
396
1004
1005
1005
1003
1003
691
996
1004
1005
1003
666
996
217
1004
1005
1003
165
996
1004
1005
1001
1003
727

24
757
757
757
280

1004
894
1005
1005
1005
1003
757
1002
757
757
1004
1004
1005
1005
1003
5562
836
757
757
273
1004
1005
1005
1003
1003
936
757
1004
1005
1003
447
757
144
1004
1005
1003
110
757
1004
1005
1001
1003
488

5

(S0, IS, NG, IS, NS NG, IS, BNS B¢, BN )

- - -
NNNNOONNNDNNOONNN

-
NN

- N
NNPNPNNONNNONNONNNNNNNNNNNNNNONOONDNDNONDNNNNDNDN

351

620

226
3200
149
136
2279
296

222

212

518
211
212
354

694
86
1023
52
642
4000
1863
240
304

104
432
4571
387
23
239
117
216
5132
289
22
165
209
5154
480
347

720

d2000
322
36
674
24
230
3600
178
136
2279
296
0
224
0
226
22
502
205
357
596
32
732
91
701
61
698
4000
1951
240
304
4
103
420
4434
387
25
376
80
313
4978
289
23
122
200
4999
480
347

614

d2010
316
30
679
20
225
3500
181
136
2279
296
0
226
14000
215
17
487
198
357
596
21
668
85
638
45
697
3900
1951
240
219
3
96
399
4301
387
25
346
75
294
4829
289
24
116
194
4849
480
374

572

d2020
301
8
655
8
215
3400
188
136
2279
296
0
214
14000
205
15
473
193
357
596
10
550
78
565
33
693
3800
1951
240
195
3
86
374
4172
387
27
309
73
275
4684
289
24
112
202
4704
480
398
3
532

d2030
290
10
641
2
207
3300
190
136
2279
296
0
208
14000
199
13
459
187
357
596
5
486
74
523
28
707
3700
1951
240
181
3
81
354
4047
387
28
277
72
257
4543
289
25
112
200
4563
480
424

514

d2040
279
7
628
2
199
3200
186
136
2279
296
0
205
14000
199
13
445
181
357
596
0
463
73
462
22
724
3600
1951
240
177
3
79
328
3925
387
30
245
72
243
4407
289
26
110
201
4426
480
452

502

d2050
267
7
618
2
191
3100
184
136
2279
296
0
202
14000
199
12
431
176
357
596
0
444
74
511
22
725
3500
1951
240
177
3

78
303
3808
387
30
217
65
230
4275
289
27
110
204
4293
480
480

492



TWDB TABLE 2 WATER DEMAND BY CITY AND CATEGORY

WUGNAME COUNTYNAME BASINNAME DATACAT WUGNUM RWPG SEQ# CITY# COUNTY# BASIN# h1996 d2000 d2010 d2020 d2030 d2040 d2050
STEAM ELECTRIC POWER  HARDEMAN RED PWR 21002099 B 1002 1002 99 2 2737 1000 1000 1000 1000 1000 1000
COUNTY-OTHER KING BRAZOS MUN 20996135 B 996 757 135 12 3 3 3 3 1 1 1
COUNTY-OTHER KING RED MUN 20996135 B 996 757 135 2 268 275 272 270 268 268 266
GUTHRIE KING RED MUN 20371000 B 371 257 135 2 64 77 75 69 58 46 36
IRRIGATION KING RED IRR 21004135 B 1004 1004 135 2 20 20 20 20 20 20 20
LIVESTOCK KING BRAZOS STK 21005135 B 1005 1005 135 12 239 283 283 283 283 283 283
LIVESTOCK KING RED STK 21005135 B 1005 1005 135 2 412 488 488 488 488 488 488
BOWIE MONTAGUE TRINITY MUN 20102000 B 102 69 169 8 1092 1090 1016 971 953 946 943
COUNTY-OTHER MONTAGUE RED MUN 20996169 B 996 757 169 2 403 388 358 338 312 293 297
COUNTY-OTHER MONTAGUE TRINITY MUN 20996169 B 996 757 169 8 614 552 471 448 411 378 320
IRRIGATION MONTAGUE RED IRR 21004169 B 1004 1004 169 2 59 59 59 59 59 59 59
IRRIGATION MONTAGUE TRINITY IRR 21004169 B 1004 1004 169 8 238 238 238 238 238 238 238
LIVESTOCK MONTAGUE RED STK 21005169 B 1005 1005 169 2 1057 1057 1057 1057 1057 1057 1057
LIVESTOCK MONTAGUE TRINITY STK 21005169 B 1005 1005 169 8 793 793 793 793 793 793 793
MANUFACTURING MONTAGUE RED MFG 21001169 B 1001 1001 169 2 7 7 9 12 15 19 24
MINING MONTAGUE RED MIN 21003169 B 1003 1003 169 2 609 609 489 467 461 467 480
MINING MONTAGUE TRINITY MIN 21003169 B 1003 1003 169 8 18 18 16 14 12 10 10
MONTAGUE MONTAGUE RED MUN 20606000 B 606 411 169 2 31 55 50 45 41 39 36
NOCONA MONTAGUE RED MUN 20639000 B 639 433 169 2 577 697 664 631 615 603 596
SAINT JO MONTAGUE RED MUN 20786000 B 786 528 169 2 47 35 31 33 33 33 32
SAINT JO MONTAGUE TRINITY MUN 20786000 B 786 528 169 8 139 104 95 100 99 98 97
BURKBURNETT WICHITA RED MUN 20130000 B 130 86 243 2 1443 1887 1865 1828 1823 1827 1842
COUNTY-OTHER WICHITA RED MUN 20996243 B 996 757 243 2 656 659 709 716 708 697 692
ELECTRA WICHITA RED MUN 20277000 B 277 187 243 2 557 617 615 613 603 604 609
IOWA PARK WICHITA RED MUN 20435000 B 435 297 243 2 1192 1335 1306 1292 1290 1294 1304
IRRIGATION WICHITA RED IRR 21004243 B 1004 1004 243 2 57800 60000 59000 58000 57000 56000 55000
LIVESTOCK WICHITA RED STK 21005243 B 1005 1005 243 2 740 740 740 740 740 740 740
MANUFACTURING WICHITA RED MFG 21001243 B 1001 1001 243 2 2172 2172 2315 2441 2558 2702 2814
MINING WICHITA RED MIN 21003243 B 1003 1003 243 2 134 134 86 78 70 46 39
PLEASANT VALLEY WICHITA RED MUN 20996243 B 996 757 243 2 96 101 100 95 93 91 90
SHEPPARD AFB WICHITA RED MUN 20996243 B 996 757 243 2 0 0 0 0 0 0 0
STEAM ELECTRIC POWER  WICHITA RED PWR 21002243 B 1002 1002 243 2 349 360 360 360 360 360 360
WICHITA FALLS WICHITA RED MUN 20970000 B 970 654 243 2 21650 22946 22905 22676 22621 22665 22836
COUNTY-OTHER WILBARGER RED MUN 20996244 B 996 757 244 2 514 485 512 517 520 519 536
IRRIGATION WILBARGER RED IRR 21004244 B 1004 1004 244 2 19661 19071 18499 17944 17406 16884 16377
LIVESTOCK WILBARGER RED STK 21005244 B 1005 1005 244 2 1797 1797 1797 1797 1797 1797 1797
MANUFACTURING WILBARGER RED MFG 21001244 B 1001 1001 244 2 704 740 849 904 971 1087 1206
MINING WILBARGER RED MIN 21003244 B 1003 1003 244 2 30 24 23 24 24 24 24
STEAM ELECTRIC POWER  WILBARGER RED PWR 21002244 B 1002 1002 244 2 8030 8100 12000 16000 20000 20000 20000
VERNON WILBARGER RED MUN 20930000 B 930 623 244 2 2377 2912 2807 2777 2787 2745 2731
OLNEY YOUNG BRAZOS MUN 20655000 B 655 441 252 12 719 730 727 707 693 680 672

totals 166652 169572 184580 185636 187203 185027 183214



REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 3

The enclosed worksheet (RegB_QA_Table3_IPP) is a duplicate of the Exhibit B Table 3 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold

border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entitled RWPG Comments. Also note that any totals,

subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.
Please address the comments included in the TWDB REVIEW COMMENT field.
MWP Alpha Number is incorrect for Wichita Falls (Should be 944456 not 9444456).

The TWDB database references the following entity as buying water from Wichita Falls in 1996. Please clarify.
If a contract exists, this transaction should be reported in Table 3 as a recipient from Wichita Falls.

RECIPIENT ALPHA MUN-1/ MFG-|PS-PURCHASE |COUNTY SELLER |AMOUNT NAME
2 SURFACE ALPHA [REPORTED
WATER 1996
145698 2 PS 5 944456  |842.04 CERTAIN-TEED

CORPORATION

Response: This entity is Vetrotex America, which is included in Table 3.

The TWDB database references the following entities as buying water from Greenbelt MWA. These entities should be

checked to

determine if contracts exist with Greenbelt MWA. If contracts exist, they should be reported in Table 3 as recipients from Greenbelt MWA.

Recipient Name Recipient Recipient Mun-1Ind-2 |Use Year Type Source MWP
Alpha Region County- County-
Basin Basin

CITY OF CHILDRESS 149000(A 1]/038-02 1996|PS 065-02 20
CITY OF CLARENDON 156200({A 1]/065-02 1996|PS 065-02 20
CITY OF HEDLEY 378800|A 1]065-02 1996|PS 065-02 20
CITY OF MEMPHIS 555800|A 1]096-02 1996|PS 065-02 20
G-P GYPSUM CORP. 72050|B 2|099-02 1996|PS 065-02 20
RED RIVER AUTH 721188|A 1]096-02 1996|PS 065-02 20
RED RIVER AUTH. 721154|A 1]096-02 1996|PS 065-02 20
RED RIVER AUTH. 721160|A 1]/038-02 1996|PS 065-02 20
RED RIVER AUTH. 721172|A 1]/038-02 1996|PS 065-02 20
RED RIVER AUTH. 721173|A 1]/038-02 1996|PS 065-02 20
RED RIVER AUTH. 721174]|A 1]/038-02 1996|PS 065-02 20
RED RIVER AUTH. 721175|A 1]/038-02 1996|PS 065-02 20
RED RIVER AUTH. 721176|A 1]/038-02 1996|PS 065-02 20
RED RIVER AUTH. 721177]A 1]065-02 1996|PS 065-02 20
RED RIVER AUTH. 721183|A 1]096-02 1996|PS 065-02 20
RED RIVER AUTH. 721185|A 1]044-02 1996|PS 065-02 20
RED RIVER AUTH. 721186|A 1]096-02 1996|PS 065-02 20
RED RIVER AUTH. 721192|B 1[099-02 1996|PS 065-02 20
RED RIVER AUTH. 721193|B 1[099-02 1996|PS 065-02 20
RED RIVER AUTH. 721198|B 1]/099-02 1996|PS 065-02 20
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Table 3: Water Demand by Major Water Provider

A B C D E F G H | J K L M N [©] P Q R S T U
MWP NAME RECIPIENT NAME RECIPIENT CITY NAME RECIPIENT COUNTY |RECIPIENT DATA CAT |MWP Recipient R. Group R. Group R. Sequence R. City R. County |R. Basin 1996 2000 2010 2020 2030 2040 2050

NAME BASIN NAME Alpha Alpha Number Letter

Number

(WICHITA FALLS ARCHER CITY ARCHER CITY ARCHER RED MUN. 944456 033660 020035000 B 35 24 5 2 268 246 240 225 215 205 200
WICHITA FALLS ARCHER CO. MUD #1 COUNTY - OTHER ARCHER RED MUN. 944456 033715 020996005 B 996 757 5 2 110 138 152 150 151 149 147
(WICHITA FALLS HOLLIDAY HOLLIDAY ARCHER RED MUN. 944456 392440 020411000 B 411 280 5 2 252 256 251 241 233 225 217
WICHITA FALLS LAKESIDE CITY LAKESIDE CITY ARCHER RED MUN. 944456 481385 020504000 B 504 894 5 2 149 178 181 188 190 186 184
(WICHITA FALLS SCOTLAND SCOTLAND ARCHER RED MUN. 944456 778765 020996005 B 996 757 5 2 222 224 226 214 208 205 202
WICHITA FALLS WINDTHORST WSC COUNTY - OTHER ARCHER RED MUN. 944456 951400 020996005 B 996 757 5 2 224 233 234 214 208 205 202
(WICHITA FALLS DEAN DALE WSC COUNTY - OTHER CLAY RED MUN. 944456 216950 020996039 B 996 757 39 2 142 150 155 155 155 155 155
WICHITA FALLS RED RIVER AUTH. ARROWHEAD RANCH EST. |CLAY RED MUN. 944456 721152 020996039 B 996 757 39 2 86 89 87 84 82 81 81
(WICHITA FALLS RED RIVER AUTH. LAKE ARROWHEAD CLAY RED MUN. 944456 721171 020996039 B 996 757 39 2 95 95 90 85 83 81 80
WICHITA FALLS TX. PARKS AND WILDLIFE LAKE ARROWHEAD CLAY RED MUN. 944456 854237 020996039 B 996 757 39 2 7 7 7 7 7 7 7
(WICHITA FALLS BURKBURNETT BURKBURNETT WICHITA RED MUN. 944456 109600 020130000 B 130 86 243 2 702 918 900 860 850 840 830
WICHITA FALLS DEAN DALE WSC COUNTY - OTHER WICHITA RED MUN. 944456 216950 020996243 B 996 757 243 2 65 69 76 72 72 71 70
(WICHITA FALLS FRIBERG COOPER W.S.C. COUNTY - OTHER WICHITA RED MUN. 944456 306075 020996243 B 996 757 243 2 83 92 110 119 119 119 119
WICHITA FALLS IOWA PARK IOWA PARK WICHITA RED MUN. 944456 422250 020435000 B 435 297 243 2 78 87 80 75 70 65 60
(WICHITA FALLS PLEASANT VALLEY PLEASANT VALLEY WICHITA RED MUN. 944456 686945 020996243 B 996 757 243 2 96 101 100 95 93 91 90
WICHITA FALLS SHEPPARD A.F.B. WICHITA FALLS WICHITA RED MUN. 944456 889610 020996243 B 996 757 243 2 1829 1829 1829 1829 1829 1829 1829
(WICHITA FALLS WICHITA VALLEY W.S.C. COUNTY - OTHER WICHITA RED MUN. 944456 944457 020996243 B 996 757 243 2 394 390 400 400 395 390 385
WICHITA FALLS OLNEY OLNEY YOUNG BRAZOS MUN. 944456 623610 020655000 B 655 441 252 12 69 70 68 65 60 60 60
(WICHITA FALLS AC SPARK PLUG WICHITA FALLS WICHITA RED MFG 944456 320998 021001243 B 1001 1001 243 2 101 101 108 114 119 126 131
WICHITA FALLS PPG IND. WICHITA FALLS WICHITA RED MFG 944456 683510 021001243 B 1001 1001 243 2 303 303 323 341 357 377 393
(WICHITA FALLS STANLEY TOOL WICHITA FALLS WICHITA RED MFG 944456 419348 021001243 B 1001 1001 243 2 95 95 101 106 111 117 122
WICHITA FALLS VETROTEX AMERICA WICHITA FALLS WICHITA RED MFG 944456 145698 021001243 B 1001 1001 243 2 842 842 897 946 991 1047 1090
(WICHITA FALLS FLAKE IND. SERV. WICHITA FALLS WICHITA RED MFG 944456 287140 021001243 B 1001 1001 243 2 106 106 113 119 125 132 137
WICHITA FALLS WICHITA NAT. LINEN WICHITA FALLS WICHITA RED MFG 944456 944420 021001243 B 1001 1001 243 2 93 93 99 104 109 115 120
(WICHITA FALLS HOWMET TURBINE WICHITA FALLS WICHITA RED MFG 944456 398840 021001243 B 1001 1001 243 2 115 115 123 130 136 144 150
WICHITA FALLS W F ENERGY WICHITA FALLS WICHITA RED MFG 944456 944447 021001243 B 1001 1001 243 2 349 349 372 392 411 434 452
(WICHITA FALLS HOWMET REFURB. WICHITA FALLS WICHITA RED MFG 944456 398840 021001243 B 1001 1001 243 2 31 31 33 35 37 39 41
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Table 3:

Water Demand by Major Water Provider

A B C D E F G H | J K L M N [©] P Q R S T U
MWP NAME RECIPIENT NAME RECIPIENT CITY NAME RECIPIENT COUNTY |RECIPIENT DATA CAT |MWP Recipient R. Group R. Group R. Sequence R. City R. County |R. Basin 1996 2000 2010 2020 2030 2040 2050

NAME BASIN NAME Alpha Alpha Number Letter

Number

Greenbelt MWA City of Childress Childress Childress RED MUN 20 149000 010164000 A 164 109 38 2 1365 1370 1394 1379 1392 1410 1443
Greenbelt MWA Red River Authority County-Other Childress RED MUN 20 multiple 010996038 A 996 757 38 2 244 244 244 244 244 244 244
Greenbelt MWA Red River Authority County-Other Collingsworth RED MUN 20 721185 010996044 A 996 757 44 2 7 6 6 6 6 6 6
Greenbelt MWA City of Clarendon Clarendon DONLEY RED MUN 20 156200 010170000 A 170 112 65 2 397 503 465 433 396 365 332
Greenbelt MWA City of Hedley Hedley DONLEY RED MUN 20 378800 010996065 A 996 757 65 2 91 91 91 91 91 91 91
Greenbelt MWA Red River Authority County-Other Donley RED MUN 20 721177 010996065 A 996 757 65 2 27 27 27 27 27 27 27
Greenbelt MWA City of Crowell Crowell Foard RED MUN 20 195400 020217000 B 217 144 78 2 247 313 294 275 257 243 230
Greenbelt MWA Red River Authority County-Other Foard RED MUN 20 721178 020996078 B 996 757 78 2 68 68 68 68 68 68 68
Greenbelt MWA City of Memphis Memphis Hall RED MUN 20 555800 010585000 A 585 394 96 2 69 71 67 62 58 56 54
Greenbelt MWA Red River Authority County-Other Hall RED MUN 20 multiple 010996096 A 996 757 96 2 106 106 106 106 106 106 106
Greenbelt MWA City of Quanah Quanah Hardeman RED MUN 20 708800 020727000 B 727 488 99 2 752 614 572 532 514 502 492
Greenbelt MWA City of Chillicothe Chillicothe Hardeman RED MUN 20 149800 020165000 B 165 110 99 2 36 61 58 56 56 55 55
Greenbelt MWA Georgia Pacific manufacturing Hardeman RED MFG 20 72050 021001099 B 1001 1001 99 2 346 347 374 398 424 452 480
Greenbelt MWA Red River Authority County-Other Hardeman RED MUN 20 multiple 020996099 B 996 757 99 2 166 168 168 168 168 168 168
Greenbelt MWA Red River Authority County-Other Wilbarger RED MUN 20 721168 020996244 B 996 757 244 2 3 3 3 3 3 3 3
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REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 4

The enclosed worksheet (RegB_QA _Table4_IPP) is a duplicate of the Exhibit B Table 4 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entitted RWPG Comments. Also note that any totals,
subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.

Please address the comments included in the TWDB REVIEW COMMENT field.

In addition to comments included in the spreadsheet, please note the following:

Per TWDB website, direct reuse is currently being used as a supply for the City of Wichita Falls, Sheppard AFB, and to a
small degree, the City of Burkburnett. Please clarify that this is not a viable supply during drought conditions.

RESPONSE:

According to the TWDB provided histmun.xls file, only the city of Burkburnett is reusing effluent for golf course irrigation. The small amount ¢
Sheppard AFB was inadvertently left out of the projected demands for Region B, therefore, there is no direct reuse supply identified for them
Direct reuse is a strategy identified for the City of Wichita Falls.
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Region B

Table 4: Current Water Supply Sources

A B C D E F G H [ J K L
Name of Specific Typeof |Regional County |Basin Specific Source |Year 2000 Total |Year 2010 Year 2020 Year 2030 Year 2040 Year 2050
Source Water Water Number [Number |Identifier Supply During |Total Supply |Total Supply |Total Supply |Total Supply |Total Supply
Supply Planning for Supply|for Supply Number Drought of During During During During During
Group Source Source Record Drought of Drought of Drought of Drought of Drought of
(Ac-Ft) Record Record Record Record Record
(Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft)
GREENBELT 00 A 65 02 02050 7,699 7,548 7,396 7,245 7,093 6,942
WICHITA SYSTEM |02 B 02 020A0 45,478 45,358 45,237 45,117 44,996 44,876
ADDITIONAL 02 B 02 020A0 0 0 0 0 0 0
SUPPLY -
WICHITA SYSTEM
SANTA ROSA 00 B 244 02 02120 0 0 0 0 0 0
KEMP 00 B 12 02 02130 126,000 120,931 116,080 111,231 106,391 101,540
ELECTRA CITY 00 B 244 02 02150 470 470 470 470 470 470
LAKE
N.F. BUFFALO 00 B 243 02 02170 2,100 2,100 2,100 2,100 2,100 2,100
CREEK
FARMERS CREEK/ |00 B 169 02 02210 1,260 1,260 1,260 1,260 1,260 1,260
NOCONA
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Region B

Table 4: Current Water Supply Sources

A B C D E F G H [ J K L
Name of Specific Typeof |Regional County |Basin Specific Source |Year 2000 Total |Year 2010 Year 2020 Year 2030 Year 2040 Year 2050
Source Water Water Number [Number |Identifier Supply During |Total Supply |Total Supply |Total Supply |Total Supply |Total Supply
Supply Planning for Supply|for Supply Number Drought of During During During During During
Group Source Source Record Drought of Drought of Drought of Drought of Drought of
(Ac-Ft) Record Record Record Record Record
(Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft)
LAKE 00 B 99 02 02400 1,800 1,746 1,693 1,639 1,585 1,532
PAULINE/GROESB
ECK
AMON G. CARTER |00 B 169 08 08020 2,600 2,563 2,525 2,488 2,450 2,413
OLNEY/ COOPER |02 B 5 02 020B0 910 910 910 910 910 910
LITTLEWICHITA |00 B 39 02 3410205152A {1,463 1,463 1,463 1,463 1,463 1,463
RED RIVER 00 B 169 02 3460204877 1,600 1,600 1,600 1,600 1,600 1,600
BEAVER CREEK |00 B 244 02 3460205127 30 30 30 30 30 30
BEAVER CREEK |00 B 244 02 3460205128 800 800 800 800 800 800
IRRIGATION 00 B 51 02 051996 59 59 59 59 59 59
IRRIGATION 00 B 169 02 169996 100 100 100 100 100 100
IRRIGATION 00 B 169 08 169996 133 133 133 133 133 133
LIVESTOCK 00 B 5 12 12997 125 125 125 125 125 125
LIVESTOCK 00 B 5 02 02997 2,097 2,097 2,097 2,097 2,097 2,097
LIVESTOCK 00 B 5 08 08997 272 272 272 272 272 272
LIVESTOCK 00 B 12 12 12997 373 373 373 373 373 373
LIVESTOCK 00 B 12 02 02997 621 621 621 621 621 621
LIVESTOCK 00 B 39 02 02997 1,757 1,757 1,757 1,757 1,757 1,757
LIVESTOCK 00 B 39 08 08997 225 225 225 225 225 225
LIVESTOCK 00 B 51 02 02997 429 429 429 429 429 429
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Region B

Table 4: Current Water Supply Sources

A B C D E F G H [ J K L
Name of Specific Typeof |Regional County |Basin Specific Source |Year 2000 Total |Year 2010 Year 2020 Year 2030 Year 2040 Year 2050
Source Water Water Number [Number |Identifier Supply During |Total Supply |Total Supply |Total Supply |Total Supply |Total Supply
Supply Planning for Supply|for Supply Number Drought of During During During During During
Group Source Source Record Drought of Drought of Drought of Drought of Drought of
(Ac-Ft) Record Record Record Record Record
(Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft)
LIVESTOCK 00 B 78 02 02997 291 291 291 291 291 291
LIVESTOCK 00 B 99 02 02997 298 298 298 298 298 298
LIVESTOCK 00 B 135 12 12997 255 255 255 255 255 255
LIVESTOCK 00 B 135 02 02997 439 439 439 439 439 439
LIVESTOCK 00 B 169 02 02997 951 951 951 951 951 951
LIVESTOCK 00 B 169 08 08997 714 714 714 714 714 714
LIVESTOCK 00 B 243 02 02997 700 700 700 700 700 700
LIVESTOCK 00 B 244 02 02997 1,617 1,617 1,617 1,617 1,617 1,617
OTHER LOCAL 00 B 39 02 02999 33 26 16 11 9 8
SUPPLY
OTHER LOCAL 00 B 243 02 02999 250 250 250 250 250 250
SUPPLY
OTHER LOCAL 00 B 51 02 02999 40 40 42 43 47 47
SUPPLY
OTHER LOCAL 00 B 99 02 02999 7 7 7 7 7 7
SUPPLY
OTHER AQUIFER |01 B 5 02 00522 297 297 297 297 297 297
OTHER AQUIFER |01 B 5 12 00522 47 43 43 43 43 43
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Region B

Table 4: Current Water Supply Sources

A B C D E F G H [ J K L
Name of Specific Typeof |Regional County |Basin Specific Source |Year 2000 Total |Year 2010 Year 2020 Year 2030 Year 2040 Year 2050
Source Water Water Number [Number |Identifier Supply During |Total Supply |Total Supply |Total Supply |Total Supply |Total Supply
Supply Planning for Supply|for Supply Number Drought of During During During During During
Group Source Source Record Drought of Drought of Drought of Drought of Drought of
(Ac-Ft) Record Record Record Record Record
(Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft)
OTHER AQUIFER |01 B 5 08 00522 48 44 32 31 31 31
SEYMOUR 01 B 12 02 01204 1,485 1,485 1,485 1,485 1,485 1,485
SEYMOUR 01 B 12 12 01204 8,205 8,205 8,205 8,205 8,205 8,205
SEYMOUR 01 B 39 02 03904 8,217 8,217 8,217 8,217 8,217 8,217
OTHER AQUIFER |01 B 39 02 03922 734 734 734 734 734 734
OTHER AQUIFER |01 B 39 08 03922 118 118 118 118 118 118
SEYMOUR 01 B 51 02 05104 8,520 8,520 8,520 8,520 8,520 8,520
BLAINE 01 B 51 02 05106 27,100 27,100 27,100 27,100 27,100 27,100
OTHER AQUIFER |01 B 51 02 05122 847 836 836 836 836 836
OTHER AQUIFER |01 o 63 02 06322 86 86 86 86 86 86
SEYMOUR 01 B 78 02 07804 12,473 12,473 12,473 12,473 12,473 12,473
BLAINE 01 B 78 02 07806 15,390 15,390 15,390 15,390 15,390 15,390
SEYMOUR 01 B 99 02 09904 18,359 18,359 18,359 18,359 18,359 18,359
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Region B

Table 4: Current Water Supply Sources

A B C D E F G H [ J K L
Name of Specific Typeof |Regional County |Basin Specific Source |Year 2000 Total |Year 2010 Year 2020 Year 2030 Year 2040 Year 2050
Source Water Water Number [Number |Identifier Supply During |Total Supply |Total Supply |Total Supply |Total Supply |Total Supply
Supply Planning for Supply|for Supply Number Drought of During During During During During
Group Source Source Record Drought of Drought of Drought of Drought of Drought of
(Ac-Ft) Record Record Record Record Record
(Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft)
BLAINE 01 B 99 02 09906 23,770 23,770 23,770 23,770 23,770 23,770
BLAINE 01 B 135 02 13506 17,590 17,590 17,590 17,590 17,590 17,590
OTHER AQUIFER |01 B 135 02 13522 179 179 179 179 179 179
OTHER AQUIFER |01 B 135 12 13522 66 66 66 66 66 66
TRINITY 01 B 169 02 16928 239 239 239 199 199 163
TRINITY 01 B 169 08 16928 2,443 2,443 2,443 2,033 2,033 1,667
OTHER AQUIFER |01 B 169 02 16922 906 901 900 900 900 900
OTHER AQUIFER |01 B 169 08 16922 304 304 304 304 304 304
SEYMOUR 01 B 243 02 24304 14,375 14,375 14,375 14,375 14,375 14,375
OTHER AQUIFER |01 B 243 02 24322 658 658 658 658 658 658
SEYMOUR 01 B 244 02 24404 35,153 35,153 35,153 35,153 35,153 35,153
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REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 5

The enclosed worksheet (RegB_QA Table5_ IPP) is a duplicate of the Exhibit B Table 5 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entitted RWPG Comments. Also note that any totals,
subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.

Please address the comments included in the TWDB REVIEW COMMENT field.

For consistency between tables, some source names have been adjusted in Table 5 to match the name used in Table 4. Please
attempt to use the same source names and Water User Group names in all Exhibit B tables.

Please review available supply for Lake Kemp. Table 6 indicates a portion of Lake Kemp is used by Wichita Falls. Table 5

shows the entire firm yield used for Irrigation and Steam Electric Power. Table 5 does not show Wichita Falls as a provider or
that Wichita Falls currently uses Lake Kemp.
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Region B Table 5: Current Water Supplies by City and Category
A B C D E F G H | J K L M N [¢] P R S T G |
Water User WUG RWPG  [Sequence |City County |Basin Typeof [Major Water [Supply Groundwater |Supply Specific Source |Specific Source Available |Available [Available [Available |Available |Available [Comment County Name |Basin
Group I dentifier for WUG |Number Number [Number |Number |Water Provider Source Supply Source |Source I dentifier Name Supply Year |Supply Year |Supply Year |Supply Year [Supply Year |Supply Year Name
Supply  |Number (RWPG  |(County (Basin 2000 (Ac-Ft)|2010 (Ac-Ft) |2020 (Ac-Ft) [2030 (Ac-Ft)|2040 (Ac-Ft) | 2050 (Ac-Ft)
Source L etter) Number) Number)
Archer City 020035000 B 35 24 5 02 03 944456 B 02 020A0 Wichita System 673 673 673 673 673 673 Long Term Contract Archer Red
County-Other  [020996005 B 996 757 5 12 01 B 5 12 00522 Other Aquifer 36 30 30 30 30 30 Historical Use Archer Brazos
County-Other  [020996005 B 996 757 5 02 01 B 5 02 00522 Other Aquifer 107 107 107 107 107 107 Historical Use Archer Red
County-Other  [020996005 B 996 757 5 02 03 944456 B 02 020A0 Wichita System 1,009 1,009 1,009 1,009 1,009 1,009 Contracts Archer Red
County-Other  [020996005 B 996 757 5 08 01 B 5 08 00522 Other Aquifer 24 20 8 7 7 7 Historical Use Archer Trinity
Holliday 020411000 B 411 280 5 02 03 944456 B 02 020A0 Wichita System 230 225 215 207 199 191 No Contract Amt, Supply = Demand Archer Red
Irrigation 021004005 B 1004 1004 5 02 00 B 02 02130 Kemp 4,891 4,048 3,765 3,483 3,201 3,100 5% Of Available Irrigation Releases Archer Red
(On_Farm)
Lakeside City |020504000 B 504 894 5 02 03 944456 B 02 020A0 Wichita System 392 392 392 392 392 392 Contract, No Expiration Date Archer Red
Livestock 021005005 B 1005 1005 5 12 01 B 5 12 00522 Other Aquifer 11 11 11 11 11 11 80% of Historical Max Use (aquifer limit) Archer Brazos
Livestock 021005005 B 1005 1005 5 12 00 B 12 12997 LIVESTOCK 125 125 125 125 125 125 Increased to meet demands, Stock Tanks Archer Brazos
Livestock 021005005 B 1005 1005 5 02 01 B 5 02 00522 Other Aquifer 182 182 182 182 182 182 80% of Historica Max Use (aquifer limit) Archer Red
Livestock 021005005 B 1005 1005 5 02 00 B 02 02997 LIVESTOCK 2,097 2,097 2,097 2,097 2,097 2,097 Increased to meet demands, Stock Tanks Archer Red
Livestock 021005005 B 1005 1005 5 08 01 B 5 08 00522 Other Aquifer 24 24 24 24 24 24 80% of Historica Max Use (aquifer limit) Archer Trinity
Livestock 021005005 B 1005 1005 5 08 00 B 08 08997 LIVESTOCK 272 272 272 272 272 272 Increased to meet demands, Stock Tanks Archer Trinity
Mining 021003005 B 1003 1003 5 02 01 B 5 02 00522 Other Aquifer 1 1 1 1 1 1 Historical Max Use Archer Red
Scotland 020996005 B 996 757 5 02 03 944456 B 02 020A0 Wichita System 280 280 280 280 280 280 Contract, No Expiration Date Archer Red
Steam Electric [021002005 B 1002 1002 5 02 03 B 02 02130 Kemp 14,000 14,000 14,000 14,000 14,000 14,000 New Contract Archer Red
Power
County-Other  [020996012 B 996 757 12 12 01 B 12 12 01204 Seymour 226 215 205 199 199 199 Historical Max Use- 10 Y'rs, Baylor WSC Max |Baylor Brazos
Use =220 (Red & Brazos),
Increased to meet demands
County-Other  {020996012 B 996 757 12 02 01 B 12 02 01204 Seymour 30 30 30 30 30 30 Historical Max Use- 10 Yrs Baylor Red
Irrigation 021004012 B 1004 1004 12 12 01 B 12 12 01204 Seymour 1,837 1,837 1,837 1,837 1,837 1,837 Historical Max Use Baylor Brazos
(On_Farm)
Irrigation 021004012 B 1004 1004 12 02 01 B 12 02 01204 Seymour 375 375 375 375 375 375 Historical Max Use Baylor Red
(On_Farm)
Livestock 021005012 B 1005 1005 12 12 01 B 12 12 01204 Seymour 41 41 41 41 41 41 Historical Max Use Baylor Brazos
Livestock 021005012 B 1005 1005 12 12 00 B 12 12997 LIVESTOCK 373 373 373 373 373 373 Historical Max Use, Stock Tanks Baylor Brazos
Livestock 021005012 B 1005 1005 12 02 01 B 12 02 01204 Seymour 69 69 69 69 69 69 Historical Max Use Baylor Red
Livestock 021005012 B 1005 1005 12 02 00 B 02 02997 LIVESTOCK 621 621 621 621 621 621 Historical Max Use, Stock Tanks Baylor Red
Mining 021003012 B 1003 1003 12 12 01 B 12 12 01204 Seymour 47 47 47 47 47 47 Historical Max Use Baylor Brazos
Seymour 020819000 B 819 552 12 12 01 B 12 12 01204 Seymour 747 747 747 747 747 747 Historical Max Use- 10 Yrs Baylor Brazos
Byers 020133000 B 133 836 39 02 01 B 39 02 03904 Seymour 91 89 89 89 89 89 Historical Max Use Clay Red
County-Other  [020996039 B 996 757 39 02 03 944456 B 02 020A0 Wichita System 1,766 1,766 1,766 1,766 1,766 1,766 Contracts W/ Arrowhead Prop/RRA/Dean Clay Red
Dale
County-Other  [020996039 B 996 757 39 02 01 B 39 02 03904 Seymour 55 55 55 55 55 55 Historical Max Use (Lmt=Historical Pump) Clay Red
County-Other  [020996039 B 996 757 39 02 01 B 39 02 03922 Other Aquifer 300 300 300 300 300 300 Historical Max Use Clay Red
County-Other  [020996039 B 996 757 39 08 01 B 39 08 03922 Other Aquifer 72 72 72 72 72 72 Historical Max Use Clay Trinity
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Region B

Table 5: Current Water Supplies by City and Category

A B C D E F G H | J K L M N [¢] P R S T G |
Water User WUG RWPG  [Sequence |City County |Basin Typeof [Major Water [Supply Groundwater |Supply Specific Source |Specific Source Available |Available [Available [Available |Available |Available [Comment County Name |Basin
Group I dentifier for WUG |Number Number [Number |Number |Water Provider Source Supply Source |Source I dentifier Name Supply Year |Supply Year |Supply Year |Supply Year [Supply Year |Supply Year Name
Supply  |Number (RWPG  |(County (Basin 2000 (Ac-Ft)|2010 (Ac-Ft) |2020 (Ac-Ft) [2030 (Ac-Ft)|2040 (Ac-Ft) | 2050 (Ac-Ft)
Source L etter) Number) Number)
Henrietta 020396000 B 396 273 39 02 00 B 02 3410205152A  |Little Wichita River |960 960 960 960 960 960 Run of River Right - Little Wichita (difference [Clay Red
between right anount and Arrowhead make-
up)
Henrietta 020396000 B 396 273 39 02 03 944456 B 02 020A0 Wichita System 600 600 600 600 600 600 Estimated amount from Lake Arrowhead for  Clay Red
shortfall of superior run of river right
Irrigation 021004039 B 1004 1004 39 02 01 B 39 02 03922 Other Aquifer 250 250 250 250 250 250 Historical Max Use - Split Between Seymour (Clay Red
(On_Farm) & Other
Irrigation 021004039 B 1004 1004 39 02 01 B 39 02 03904 Seymour 287 287 287 287 287 287 Historical Max Use - Split Between Seymour (Clay Red
(On_Farm) & Other
Irrigation 021004039 B 1004 1004 39 02 00 B 02 02130 Kemp 4,754 3,911 3,628 3,346 3,064 2,963 5% Of Available Irrigation Releases Clay Red
(On_Farm)
Livestock 021005039 B 1005 1005 39 02 00 B 02 02997 LIVESTOCK 1,757 1,757 1,757 1,757 1,757 1,757 Historical Max Use, Stock Tanks Clay Red
Livestock 021005039 B 1005 1005 39 02 01 B 39 02 03904 Seymour 100 100 100 100 100 100 Historical Max Use Clay Red
Livestock 021005039 B 1005 1005 39 02 01 B 39 02 03922 Other Aquifer 94 94 94 94 94 94 Historical Max Use Clay Red
Livestock 021005039 B 1005 1005 39 08 00 B 08 08997 LIVESTOCK 225 225 225 225 225 225 Historical Max Use, Stock Tanks Clay Trinity
Livestock 021005039 B 1005 1005 39 08 01 B 39 08 03922 Other Aquifer 25 25 25 25 25 25 Historical Max Use Clay Trinity
Mining 021003039 B 1003 1003 39 02 01 B 39 02 03904 Seymour 502 502 502 502 502 502 Historical Max Use Clay Red
Mining 021003039 B 1003 1003 39 08 01 B 39 08 03922 Other Aquifer 6 6 6 6 6 6 Historical Max Use Clay Trinity
Petrolia 020691000 B 691 936 39 02 00 B 02 02999 OTHER LOCAL 33 26 16 11 9 8 Petrolia City Lake, assume supply is used only (Clay Red
SUPPLY to meet demands during drought
Petrolia 020691000 B 691 936 39 02 01 B 39 02 03904 Seymour 70 70 70 70 70 70 Historical Use Clay Red
County-Other  [020996051 B 996 757 51 02 01 B 51 02 05122 Other Aquifer 405 384 359 339 313 288 Increased to meet demands, demands Cottle Red
inadvertently calculated from population
numbers. Actual demand is less.
County-Other  [020996051 B 996 757 51 02 00 B 02 02999 OTHER LOCAL 15 15 15 15 15 15 Historical Max Use Cottle Red
SUPPLY
Irrigation 021004051 B 1004 1004 51 02 01 B 51 02 05106 Blaine 4,525 4,525 4,525 4,525 4,525 4,525 Historical Max Use Cottle Red
(On_Farm)
Irrigation 021004051 B 1004 1004 51 02 01 B 51 02 05122 Other Aquifer 0 0 0 0 0 0 Historical Max Use Cottle Red
(On_Farm)
Irrigation 021004051 B 1004 1004 51 02 00 B 02 051996 IRRIGATION 59 59 59 59 59 59 Run of River rights 5111 and 5114 Cottle Red
(On_Farm)
Livestock 021005051 B 1005 1005 51 02 01 B 51 02 05104 Seymour 47 47 47 47 47 47 Historical Max Use Cottle Red
Livestock 021005051 B 1005 1005 51 02 00 B 02 02997 LIVESTOCK 429 429 429 429 429 429 Historical Max Use, Stock Tanks Cottle Red
Mining 021003051 B 1003 1003 51 02 00 B 02 02999 OTHER LOCAL 25 25 27 28 30 30 Supply was increased from local source to |Cottle Red
SUPPLY meet small increase in demands.
Paducah 020666000 B 666 447 51 02 01 B 51 02 05122 Other Aquifer 442 442 442 442 442 442 Historical Max Use - 10 Years Cottle Red
County-Other  [020996078 B 996 757 78 02 03 20 A 02 02050 Greenbelt 68 68 68 68 68 68 1996 Use - RRA Foard Red
County-Other (020996078 B 996 757 78 02 01 B 78 02 07804 Seymour 113 113 113 113 113 113 Historical Max Use Foard Red
Crowell 020217000 B 217 144 78 02 03 20 A 02 02050 Greenbelt 313 294 275 257 243 230 No Contract Amt, Supply = Demand Foard Red
Irrigation 021004078 B 1004 1004 78 02 01 B 78 02 07804 Seymour 5,200 5,200 5,200 5,200 5,200 5,200 Historical Max Use Foard Red
(On_Farm)
Irrigation 021004078 B 1004 1004 78 02 01 B 78 02 07806 Blaine 23 23 23 23 23 23 Historical Max Use Foard Red
(On_Farm)
Irrigation 021004078 B 1004 1004 78 02 01 B 78 02 07804 Seymour 32 32 32 32 32 32 Historical Max Use Foard Red
(On_Farm)
Livestock 021005078 B 1005 1005 78 02 00 B 02 02997 LIVESTOCK 291 291 291 291 291 291 Historical Max Use, Stock Tanks Foard Red
Mining 021003078 B 1003 1003 78 02 01 B 78 02 07804 Seymour 23 24 24 25 26 27 Increased to meet demands Foard Red
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Region B

Table 5: Current Water Supplies by City and Category

A B C D E F G H | J K L M N o P R S T G |
Water User WUG RWPG  [Sequence |City County |Basin Typeof [Major Water [Supply Groundwater |Supply Specific Source |Specific Source Available |Available [Available [Available |Available |Available [Comment County Name |Basin
Group I dentifier for WUG |Number Number [Number |Number |Water Provider Source Supply Source |Source I dentifier Name Supply Year |Supply Year |Supply Year |Supply Year [Supply Year |Supply Year Name
Supply  |Number (RWPG  [(County (Basin 2000 (Ac-Ft) [2010 (Ac-Ft) [2020 (Ac-Ft) (2030 (Ac-Ft) [2040 (Ac-Ft) |2050 (Ac-Ft)
Source L etter) Number) Number)
Chillicothe 020165000 B 165 110 99 02 03 20 A 02 02050 Greenbelt 61 58 56 56 55 55 No contract amount. Assume Greenbelt Meets |Hardeman Red
50% Of Demands (based on historical split)
Chillicothe 020165000 B 165 110 99 02 01 B 99 02 09904 Seymour 80 80 80 80 80 80 Current Gw Use Hardeman Red
County-Other |020996099 B 996 757 99 02 03 20 A 02 02050 Greenbelt 168 168 168 168 168 168 1996 Historical Use - RRA Hardeman Red
County-Other |020996099 B 996 757 99 02 01 B 99 02 09904 Seymour 116 116 116 116 116 116 Historical Max Use Hardeman Red
Irrigation 021004099 B 1004 1004 99 02 00 B 02 02400 LAKE PAULINE/ |145 145 145 145 145 145 Historical Max Use, Groesbeck Creek Hardeman Red
(On_Farm) GROESBECK
Irrigation 021004099 B 1004 1004 99 02 01 B 99 02 09906 Blaine 7,000 7,000 7,000 7,000 7,000 7,000 Historical Max Use Hardeman Red
(On_Farm)
Irrigation 021004099 B 1004 1004 99 02 01 B 99 02 09904 Seymour 150 150 150 150 150 150 Historical Max Use Hardeman Red
(On_Farm)
Livestock 021005099 B 1005 1005 99 02 00 B 02 02997 LIVESTOCK 298 298 298 298 298 298 Historical Max Use, Stock Tanks Hardeman Red
Livestock 021005099 B 1005 1005 99 02 01 B 99 02 09904 Seymour 198 198 198 198 198 198 Historical Max Use Hardeman Red
Manufacturing [021001099 B 1001 1001 99 02 03 20 A 02 02050 Greenbelt 347 374 398 424 452 480 No Contract Amt, Supply = Demand Hardeman Red
Mining 021003099 B 1003 1003 99 02 00 B 02 02999 OTHERLOCAL (7 7 7 7 7 7 Historical Max Use Hardeman Red
SUPPLY
Quanah 020727000 B 727 488 99 02 03 20 A 02 02050 Greenbelt 614 572 532 514 502 492 No Contract Amt, Supply = Demand Hardeman Red
Steam Electric (021002099 B 1002 1002 99 02 00 B 02 02400 LAKE PAULINE/ |1,655 1,601 1,548 1,494 1,440 1,387 Pauline/Groesbeck Creek Yield Hardeman Red
Power GROESBECK
County-Other  |020996135 B 996 757 135 12 01 B 135 12 13522 Other Aquifer 4 4 4 4 4 4 Historical Max Use King Brazos
County-Other 1020996135 B 996 757 135 02 01 B 135 02 13506 Blaine 275 272 270 268 267 266 Increased to meet demands. Demand was King Red
inadverently calculated from population.
Actual demand is less.
Guthrie 020371000 B 371 257 135 02 01 o 63 02 06322 Other Aquifer 86 86 86 86 86 86 Historical Max- Supplied By RRA From King Red
Dickens Co
Irrigation 021004135 B 1004 1004 135 02 01 B 135 02 13506 Blaine 750 750 750 750 750 750 Historical Max Use King Red
(On_Farm)
Livestock 021005135 B 1005 1005 135 12 00 B 12 12997 LIVESTOCK 255 255 255 255 255 255 Historical Max Use, Stock Tanks King Brazos
Livestock 021005135 B 1005 1005 135 12 01 B 135 12 13522 Other Aquifer 28 28 28 28 28 28 Historical Max Use King Brazos
Livestock 021005135 B 1005 1005 135 02 01 B 135 02 13506 Blaine 49 49 49 49 49 49 Historical Max Use King Red
Livestock 021005135 B 1005 1005 135 02 00 B 02 02997 LIVESTOCK 439 439 439 439 439 439 Historical Max Use, Stock Tanks King Red
Bowie 020102000 B 102 69 169 08 00 B 08 08020 Amon G. Carter 2,457 2,420 2,382 2,345 2,307 2,270 Yield Of Reservoir- Sales Montague Trinity
County-Other 1020996169 B 996 757 169 02 00 B 02 02210 FARMERS CREEK/|38 38 38 38 38 38 Historical Max Use Montague Red
NOCONA
County-Other 1020996169 B 996 757 169 02 01 B 169 02 16922 Other Aquifer 416 416 416 416 416 416 Historical Max Use Montague Red
County-Other  |020996169 B 996 757 169 02 01 B 169 02 16928 Trinity 0 0 0 0 0 0 Historical Max Use Montague Red
County-Other  |020996169 B 996 757 169 08 01 B 169 08 16922 Other Aquifer 300 300 300 300 300 300 Historical Max Use Montague Trinity
County-Other  |020996169 B 996 757 169 08 00 B 08 08020 Amon G. Carter 143 143 143 143 143 143 Historical Max Use Montague Trinity
County-Other  |020996169 B 996 757 169 08 01 B 169 08 16928 Trinity 200 200 200 200 200 200 Historical Max Use Montague Trinity
Irrigation 021004169 B 1004 1004 169 02 01 B 169 02 16922 Other Aquifer 19 19 19 19 19 19 Historical Max Use Montague Red
(On_Farm)
Irrigation 021004169 B 1004 1004 169 02 00 B 02 02210 FARMERS CREEK/|100 100 100 100 100 100 Water Right 4879 Montague Red
(On_Farm) NOCONA
Irrigation 021004169 B 1004 1004 169 02 00 B 02 169996 IRRIGATION 100 100 100 100 100 100 Run Of River Right 5605 Montague Red
(On_Farm)
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Region B

Table 5: Current Water Supplies by City and Category

A B C D E F G H | J K L M N o P R S T G |
Water User WUG RWPG  [Sequence |City County |Basin Typeof [Major Water [Supply Groundwater |Supply Specific Source |Specific Source Available |Available [Available [Available |Available |Available [Comment County Name |Basin
Group I dentifier for WUG |Number Number [Number |Number |Water Provider Source Supply Source |Source I dentifier Name Supply Year |Supply Year |Supply Year |Supply Year [Supply Year |Supply Year Name
Supply  |Number (RWPG  [(County (Basin 2000 (Ac-Ft) [2010 (Ac-Ft) [2020 (Ac-Ft) (2030 (Ac-Ft) [2040 (Ac-Ft) |2050 (Ac-Ft)
Source L etter) Number) Number)

Irrigation 021004169 B 1004 1004 169 08 01 B 169 08 16928 Trinity 179 179 179 179 179 179 Historical Max Use Montague Trinity
(On_Farm)
Irrigation 021004169 B 1004 1004 169 08 00 B 08 169996 IRRIGATION 133 133 133 133 133 133 Historical Max Use Montague Trinity
(On_Farm)
Livestock 021005169 B 1005 1005 169 02 01 B 169 02 16922 Other Aquifer 106 106 106 106 106 106 Historical Max Use Montague Red
Livestock 021005169 B 1005 1005 169 02 00 B 02 02997 LIVESTOCK 951 951 951 951 951 951 Historical Max Use, Stock Tanks Montague Red
Livestock 021005169 B 1005 1005 169 08 01 B 169 08 16928 Trinity 79 79 79 79 79 79 Historical Max Use Montague Trinity
Livestock 021005169 B 1005 1005 169 08 00 B 08 08997 LIVESTOCK 714 714 714 714 714 714 Historical Max Use, Stock Tanks Montague Trinity
Manufacturing [021001169 B 1001 1001 169 02 00 B 02 02210 FARMERS CREEK/|10 10 12 15 19 24 Historical Max Use/Future Demand Montague Red

NOCONA
Mining 021003169 B 1003 1003 169 02 00 B 02 3460204877 Red River 313 313 313 313 313 313 Run Of River Right, Historical Max Use Montague Red
Mining 021003169 B 1003 1003 169 02 01 B 169 02 16922 Other Aquifer 310 310 310 310 310 310 Historical Max Use Montague Red
Mining 021003169 B 1003 1003 169 08 01 B 169 08 16928 Trinity 18 18 18 18 18 18 Historical Max Use Montague Trinity
Montague 020606000 B 606 411 169 02 01 B 169 02 16922 Other Aquifer 55 50 45 41 39 38 Increased to meet demands Montague Red
Nocona 020639000 B 639 433 169 02 00 B 02 02210 FARMERS CREEK/|1,112 1,112 1,110 1,107 1,103 1,098 Yield minus other allocations Montague Red

NOCONA
Saint Jo 020786000 B 786 528 169 02 01 B 169 02 16928 Trinity 47 47 47 47 47 47 Montague Red
Saint Jo 020786000 B 786 528 169 08 01 B 169 08 16928 Trinity 139 139 139 139 139 139 Historical Max Use Montague Trinity
Burkburnett  [020130000 B 130 86 243 02 01 B 243 02 24304 Seymour 916 916 916 916 916 916 Historical Max- 10 Yrs Wichita Red
Burkburnett (020130000 B 130 86 243 02 03 944456 B 02 020A0 Wichita System 2,795 2,795 2,795 2,795 2,795 2,795 Contract Wichita Red
County-Other |020996243 B 996 757 243 02 03 944456 B 02 020A0 Wichita System 1,682 1,682 1,682 1,682 1,682 1,682 WSC Contracts In Wichita Co. Wichita Red
County-Other 1020996243 B 996 757 243 02 01 B 243 02 24304 Seymour 851 851 851 851 851 851 Historical Max- 10 Yrs Wichita Red
County-Other |020996243 B 996 757 243 02 00 B 02 02170 N.F. Buffalo Creek |340 340 340 340 340 340 lowa Park Sales To Wichita Valley WSC Wichita Red
Electra 020277000 B 277 187 243 02 00 B 02 02150 ElectraCity Lake  |440 440 440 440 440 440 1999 Yield Study minus sales Wichita Red
Electra 020277000 B 277 187 243 02 01 B 243 02 24304 Seymour 112 112 112 112 112 112 1998 Study (DGRA) Wichita Red
lowa Park 020435000 B 435 297 243 02 00 B 02 02170 N.F. Buffalo Creek |500 500 500 500 500 500 Water Right-Minus County Sales Wichita Red
lowa Park 020435000 B 435 297 243 02 00 B 02 02999 OTHERLOCAL  [250 250 250 250 250 250 Half - Lake lowa Park Water Rt #05132 Wichita Red

SUPPLY (Based on historical use for self-supplied

>1,000 afly)
lowa Park 020435000 B 435 297 243 02 03 944456 B 02 020A0 Wichita System 2,036 2,036 2,036 2,036 2,036 2,036 Contract lessindustrial sales Wichita Red
Irrigation 021004243 B 1004 1004 243 02 00 B 02 02130 Kemp 71,354 67,972 63,686 59,402 55,126 54,109 90% Of Available Irrigation Releases Wichita Red
(On_Farm)
Irrigation 021004243 B 1004 1004 243 02 01 B 243 02 24304 Seymour 712 712 712 712 712 712 Historical Max Use Wichita Red
(On_Farm)
Irrigation 021004243 B 1004 1004 243 02 01 B 243 02 24322 Other Aquifer 179 179 179 179 179 179 Historical Max Use Wichita Red
(On_Farm)
Livestock 021005243 B 1005 1005 243 02 01 B 243 02 24304 Seymour 78 78 78 78 78 78 Historical Max Use Wichita Red
Livestock 021005243 B 1005 1005 243 02 00 B 02 02997 LIVESTOCK 700 700 700 700 700 700 Historical Max Use, Stock Tanks Wichita Red
Manufacturing (021001243 B 1001 1001 243 02 03 944456 B 02 020A0 Wichita System 1,956 2,099 2,225 2,342 2,486 2,598 Increased to meet demands Wichita Red
Manufacturing [021001243 B 1001 1001 243 02 01 B 243 02 24304 Seymour 216 216 216 216 216 216 Historical Max - 10 Yrs Wichita Red
Mining 021003243 B 1003 1003 243 02 01 B 243 02 24304 Seymour 594 594 594 594 594 594 Historical Max Use Wichita Red
Pleasant Valley (020996243 B 996 757 243 02 03 944456 B 02 020A0 Wichita System 101 100 95 93 91 90 No Contract Amt, Supply = Demands Wichita Red
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Region B Table 5: Current Water Supplies by City and Category
A B C D E F G H | J K L M N [¢] P R S T G |
Water User WUG RWPG  [Sequence |City County |Basin Typeof [Major Water [Supply Groundwater |Supply Specific Source |Specific Source Available |Available [Available [Available |Available |Available [Comment County Name |Basin
Group I dentifier for WUG |Number Number [Number |Number |Water Provider Source Supply Source |Source I dentifier Name Supply Year |Supply Year |Supply Year |Supply Year [Supply Year |Supply Year Name

Supply  |Number (RWPG  |(County (Basin 2000 (Ac-Ft)|2010 (Ac-Ft) |2020 (Ac-Ft) [2030 (Ac-Ft)|2040 (Ac-Ft) | 2050 (Ac-Ft)
Source L etter) Number) Number)

Steam Electric [021002243 B 1002 1002 243 02 03 944456 B 02 020A0 Wichita System 360 360 360 360 360 360 Historical Max - 10 Yrs Wichita Red
Power
WichitaFals 020970000 B 970 654 243 02 02 944456 B 02 020A0 Wichita System 28,048 27,791 27,559 27,332 27,077 26,854 Remainder Of System Yield Wichita Red
County-Other  [020996244 B 996 757 244 02 01 B 244 02 24404 Seymour 676 676 676 676 676 676 1997 Usage, 10-Yr Max = 2324(1988) Wilbarger Red
County-Other  [020996244 B 996 757 244 02 00 B 02 02150 ElectraCity Lake |30 30 30 30 30 30 Municipal Sales from Electra to Harrolds WSC|Wilbarger Red
Irrigation 021004244 B 1004 1004 244 02 00 B 02 02120 Santa Rosa 0 0 0 0 0 0 Water Right Wilbarger Red
(On_Farm)
Irrigation 021004244 B 1004 1004 244 02 01 B 244 02 24404 Seymour 23,989 23,989 23,989 23,989 23,989 23,989 Hist Max -Seymour Minus Other Demands, Wilbarger Red
(On_Farm) Hist Max - Irrigation = 25,846
Livestock 021005244 B 1005 1005 244 02 01 B 244 02 24404 Seymour 180 180 180 180 180 180 Historical Max Use Wilbarger Red
Livestock 021005244 B 1005 1005 244 02 00 B 02 02997 LIVESTOCK 1,617 1,617 1,617 1,617 1,617 1,617 Historical Max Use, Stock Tanks Wilbarger Red
Manufacturing 021001244 B 1001 1001 244 02 01 B 244 02 24404 Seymour 685 685 685 685 685 685 Historical Max- 10 Yrs Wilbarger Red
Mining 021003244 B 1003 1003 244 02 01 B 244 02 24404 Seymour 10 10 10 10 10 10 Historical Use Wilbarger Red
Mining 021003244 B 1003 1003 244 02 00 B 02 3460205127 Beaver Creek 30 30 30 30 30 30 Water Right - 5127 Wilbarger Red
Steam Electric [021002244 B 1002 1002 244 02 03 B 02 02130 Kemp 20,000 20,000 20,000 20,000 0 0 Contract - West Tx Utility Co Wilbarger Red
Power
Vernon 020930000 B 930 623 244 02 01 B 244 02 24404 Seymour 2,640 2,640 2,640 2,640 2,640 2,640 Long-Term Supply- Municipal Wilbarger Red
Olney 020655000 B 655 441 252 12 03 944456 B 02 020A0 Wichita System 1,121 1,121 1,121 1,121 1,121 1,121 Water Right Young Brazos
Olney 020655000 B 655 441 252 12 02 B 02 020B0 OLNEY/ COOPER (910 910 910 910 910 910 L akes Olney/Cooper - reservoir yield Y oung Brazos
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REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 6

The enclosed worksheet (RegB_QA_Table6_IPP) is a duplicate of the Exhibit B Table 6 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entited RWPG Comments. Also note that any totals,
subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.

Please address the comments included in the TWDB REVIEW COMMENT field.
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Table 6 Current Water Supplies Available by Major Water Provider

Type of Available Available Available Available Available Available
Major Water Water MWP RWPG Specific Supply for | Supply for | Supply for | Supply for | Supply for | Supply for
Provider Supply | Number- (supply County Source Specific Year 2000 Year 2010 | Year 2020 | Year 2030 | Year 2040 Year 2050
Major Water Provider Name Number Source Seller source) Number Basin Identifier | Source Name (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) (Ac-Ft) RWPG Comments
WICHITA FALLS 944456 02 B 02 020A0 Wichita System 45,478 45,358 45,237 45,117 44,996 44,876 System yield
portion of water rights for municipal
WICHITA FALLS 944456 00 B 02 02130 Lake Kemp 11,000 11,000 11,000 11,000 11,000 7,368 use
Greenbelt MWA 20 00 A 02 02050 Greenbelt 7,699 7,548 7,396 7,245 7,093 6,942 |reservoir yield

9/11/2001

Page 2 of 2




REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 7

The enclosed worksheet (RegB_QA_ Table7_IPP) is a duplicate of the Exhibit B Table 7 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entitted RWPG Comments. Also note that any totals,
subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.

Please address the comments included in the TWDB REVIEW COMMENT field.
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Table 7 Comparison of Water Demands with Current Supplies by City and Category

WUGNAME WUGNUM RWPG SEQ# CITY# COUNTY# |BASIN# 2000 2010 2020 2030 2040 2050
ARCHER CITY 020035000 B 35 24 5 02 351 357 372 383 394 406
COUNTY-OTHER 020996005 B 996 757 5 12 0 0 22 20 23 23
COUNTY-OTHER 020996005 B 996 757 5 02 442 437 461 475 488 498
COUNTY-OTHER 020996005 B 996 757 5 08 0 0 0 5 5 5
HOLLIDAY 020411000 B 411 280 5 02 0 0 0 0 0 0
IRRIGATION 021004005 B 1004 1004 5 02 1291 548 365 183 1 0
IRRIGATION 021004005 B 1004 1004 5 12 0 0 0 0 0 0
IRRIGATION 021004005 B 1004 1004 5 08 0 0 0 0 0 0
LAKESIDE CITY 020504000 B 504 894 5 02 214 211 204 202 206 208
LIVESTOCK 021005005 B 1005 1005 5 12 0 0 0 0 0 0
LIVESTOCK 021005005 B 1005 1005 5 02 0 0 0 0 0 0
LIVESTOCK 021005005 B 1005 1005 5 08 0 0 0 0 0 0
MANUFACTURING 021001005 B 1001 1001 5 12 0 0 0 0 0 0
MANUFACTURING 021001005 B 1001 1001 5 02 0 0 0 0 0 0
MANUFACTURING 021001005 B 1001 1001 5 08 0 0 0 0 0 0
MINING 021003005 B 1003 1003 5 02 1 1 1 1 1 1
MINING 021003005 B 1003 1003 5 12 0 0 0 0 0 0
MINING 021003005 B 1003 1003 5 08 0 0 0 0 0 0
SCOTLAND 020996005 B 996 757 5 02 56 54 66 72 75 78
STEAM ELECTRIC POWER 021002005 B 1002 1002 5 12 0 0 0 0 0 0
STEAM ELECTRIC POWER 021002005 B 1002 1002 5 02 14000 0 0 0 0 0
STEAM ELECTRIC POWER 021002005 B 1002 1002 5 08 0 0 0 0 0 0
COUNTY-OTHER 020996012 B 996 757 12 12 0 0 0 0 0 0
COUNTY-OTHER 020996012 B 996 757 12 02 8 13 15 17 17 18
IRRIGATION 021004012 B 1004 1004 12 12 1335 1350 1364 1378 1392 1406
IRRIGATION 021004012 B 1004 1004 12 02 170 177 182 188 194 199
LIVESTOCK 021005012 B 1005 1005 12 12 57 57 57 57 57 57
LIVESTOCK 021005012 B 1005 1005 12 02 94 94 94 94 94 94
MANUFACTURING 021001012 B 1001 1001 12 12 0 0 0 0 0 0
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Table 7 Comparison of Water Demands with Current Supplies by City and Category

WUGNAME WUGNUM RWPG SEQ# CITY# COUNTY# |BASIN# 2000 2010 2020 2030 2040 2050
MANUFACTURING 021001012 B 1001 1001 12 02 0 0 0 0 0 0
MINING 021003012 B 1003 1003 12 12 15 26 37 42 47 47
MINING 021003012 B 1003 1003 12 02 0 0 0 0 0 0
SEYMOUR 020819000 B 819 552 12 12 15 79 197 261 284 303
STEAM ELECTRIC POWER |021002012 B 1002 1002 12 12 0 0 0 0 0 0
STEAM ELECTRIC POWER |021002012 B 1002 1002 12 02 0 0 0 0 0 0
BYERS 020133000 B 133 836 39 02 0 4 11 15 16 15
COUNTY-OTHER 020996039 B 996 757 39 02 1420 1483 1556 1598 1659 1610
COUNTY-OTHER 020996039 B 996 757 39 08 11 27 39 44 50 50
HENRIETTA 020396000 B 396 273 39 02 862 863 867 853 836 835
IRRIGATION 021004039 B 1004 1004 39 02 1291 548 365 183 1 0
IRRIGATION 021004039 B 1004 1004 39 08 0 0 0 0 0 0
LIVESTOCK 021005039 B 1005 1005 39 02 0 0 0 0 0 0
LIVESTOCK 021005039 B 1005 1005 39 08 10 10 10 10 10 10
MANUFACTURING 021001039 B 1001 1001 39 02 0 0 0 0 0 0
MANUFACTURING 021001039 B 1001 1001 39 08 0 0 0 0 0 0
MINING 021003039 B 1003 1003 39 02 198 283 307 321 325 325
MINING 021003039 B 1003 1003 39 08 2 3 3 3 3 3
PETROLIA 020691000 B 691 936 39 02 0 0 0 0 0 0
STEAM ELECTRIC POWER (021002039 B 1002 1002 39 02 0 0 0 0 0 0
STEAM ELECTRIC POWER (021002039 B 1002 1002 39 08 0 0 0 0 0 0
COUNTY-OTHER 020996051 B 996 757 51 02 0 0 0 0 0 0
IRRIGATION 021004051 B 1004 1004 51 02 150 283 412 537 659 776
LIVESTOCK 021005051 B 1005 1005 51 02 89 89 89 89 89 89
MANUFACTURING 021001051 B 1001 1001 51 02 0 0 0 0 0 0
MINING 021003051 B 1003 1003 51 02 0 0 0 0 0 0
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Table 7 Comparison of Water Demands with Current Supplies by City and Category

WUGNAME WUGNUM RWPG SEQ# CITY# COUNTY# |BASIN# 2000 2010 2020 2030 2040 2050
PADUCAH 020666000 B 666 447 51 02 74 104 141 173 205 233
STEAM ELECTRIC POWER |021002051 B 1002 1002 51 02 0 0 0 0 0 0
COUNTY-OTHER 020996078 B 996 757 78 02 101 106 108 109 110 116
CROWELL 020217000 B 217 144 78 02 0 0 0 0 0 0
IRRIGATION 021004078 B 1004 1004 78 02 277 426 571 712 848 980
LIVESTOCK 021005078 B 1005 1005 78 02 2 2 2 2 2 2
MANUFACTURING 021001078 B 1001 1001 78 02 0 0 0 0 0 0
MINING 021003078 B 1003 1003 78 02 0 0 0 0 0 0
STEAM ELECTRIC POWER 021002078 B 1002 1002 78 02 0 0 0 0 0 0
CHILLICOTHE 020165000 B 165 110 99 02 19 22 24 24 25 25
COUNTY-OTHER 020996099 B 996 757 99 02 84 90 82 84 83 80
IRRIGATION 021004099 B 1004 1004 99 02 2296 2446 2591 2732 2869 3002
LIVESTOCK 021005099 B 1005 1005 99 02 16 16 16 16 16 16
MANUFACTURING 021001099 B 1001 1001 99 02 0 0 0 0 0 0
MINING 021003099 B 1003 1003 99 02 4 4 4 5 5 5
QUANAH 020727000 B 727 488 99 02 0 0 0 0 0 0
STEAM ELECTRIC POWER (021002099 B 1002 1002 99 02 655 601 548 494 440 387
COUNTY-OTHER 020996135 996 757 135 12 1 1 1 3 3 3
COUNTY-OTHER 020996135 996 757 135 02 0 0 0 0 0 0
GUTHRIE 020371000 B 371 257 135 02 9 11 17 28 40 50
IRRIGATION 021004135 B 1004 1004 135 02 730 730 730 730 730 730
IRRIGATION 021004135 B 1004 1004 135 12 0 0 0 0 0 0
LIVESTOCK 021005135 B 1005 1005 135 12 0 0 0 0 0 0
LIVESTOCK 021005135 B 1005 1005 135 02 0 0 0 0 0 0
MANUFACTURING 021001135 B 1001 1001 135 12 0 0 0 0 0 0
MANUFACTURING 021001135 B 1001 1001 135 02 0 0 0 0 0 0
MINING 021003135 B 1003 1003 135 12 0 0 0 0 0 0
MINING 021003135 B 1003 1003 135 02 0 0 0 0 0 0
STEAM ELECTRIC POWER 021002135 B 1002 1002 135 12 0 0 0 0 0 0
STEAM ELECTRIC POWER 021002135 B 1002 1002 135 02 0 0 0 0 0 0
BOWIE 020102000 B 102 69 169 08 1367 1404 1411 1392 1361 1327
COUNTY-OTHER 020996169 B 996 757 169 02 66 96 116 142 161 157
COUNTY-OTHER 020996169 B 996 757 169 08 91 172 195 232 265 323
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Table 7 Comparison of Water Demands with Current Supplies by City and Category

WUGNAME WUGNUM RWPG SEQ# CITY# COUNTY# |BASIN# 2000 2010 2020 2030 2040 2050
IRRIGATION 021004169 B 1004 1004 169 02 160 160 160 160 160 160
IRRIGATION 021004169 B 1004 1004 169 08 74 74 74 74 74 74
LIVESTOCK 021005169 B 1005 1005 169 02 0 0 0 0 0 0
LIVESTOCK 021005169 B 1005 1005 169 08 0 0 0 0 0 0
MANUFACTURING 021001169 B 1001 1001 169 02 3 1 0 0 0 0
MANUFACTURING 021001169 B 1001 1001 169 08 0 0 0 0 0 0
MINING 021003169 B 1003 1003 169 02 14 134 156 162 156 143
MINING 021003169 B 1003 1003 169 08 0 2 4 6 8 8
MONTAGUE 020606000 B 606 411 169 02 0 0 0 0 0 2
NOCONA 020639000 B 639 433 169 02 415 448 479 492 500 502
SAINT JO 020786000 B 786 528 169 02 12 16 14 14 14 15
SAINT JO 020786000 B 786 528 169 08 35 44 39 40 41 42
STEAM ELECTRIC POWER (021002169 B 1002 1002 169 02 0 0 0 0 0 0
STEAM ELECTRIC POWER (021002169 B 1002 1002 169 08 0 0 0 0 0 0
BURKBURNETT 020130000 B 130 86 243 02 1824 1846 1883 1888 1884 1869
COUNTY-OTHER 020996243 B 996 757 243 02 2214 2164 2157 2165 2164 2181
ELECTRA 020277000 B 277 187 243 02 -65 -63 -61 -51 -52 -57
IOWA PARK 020435000 B 435 297 243 02 1451 1480 1494 1496 1492 1482
IRRIGATION 021004243 B 1004 1004 243 02 12245 9863 6577 3293 17 0
LIVESTOCK 021005243 B 1005 1005 243 02 38 38 38 38 38 38
MANUFACTURING 021001243 B 1001 1001 243 02 0 0 0 0 0 0
MINING 021003243 B 1003 1003 243 02 460 508 516 524 548 555
PLEASANT VALLEY 020996243 B 996 757 243 02 0 0 0 0 0 0
STEAM ELECTRIC POWER (021002243 B 1002 1002 243 02 0 0 0 0 0 0
WICHITA FALLS 020970000 B 970 654 243 02 5102 4886 4883 4711 4412 4018
COUNTY-OTHER 020996244 B 996 757 244 02 221 194 189 186 187 170
IRRIGATION 021004244 B 1004 1004 244 02 4918 5490 6045 6583 7105 7612
LIVESTOCK 021005244 B 1005 1005 244 02 0 0 0 0 0 0
MANUFACTURING 021001244 B 1001 1001 244 02 -55 -164 -219 -286 -402 -521
MINING 021003244 B 1003 1003 244 02 16 17 16 16 16 16
STEAM ELECTRIC POWER (021002244 B 1002 1002 244 02 11900 8000 4000 0 -20000  |-20000
VERNON 020930000 B 930 623 244 02 -272 -167 -137 -147 -105 -91
OLNEY 020655000 B 655 441 252 12 1301 1304 1324 1338 1351 1359
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RegB_CompareQAtoRWPG_Table7

WUGNAME COUNTYN/ BASINNAM DATACAT WUGNUM RWPG SEQNO CITYNO COUNTY N

ARCHER CARCHER RED MUN 20035000 B 35 24 5
COUNTY-CARCHER BRAZOS MUN 20996005 B 996 757 5
COUNTY-CARCHER RED MUN 20996005 B 996 757 5
COUNTY-CARCHER TRINITY  MUN 20996005 B 996 757 5
HOLLIDAY ARCHER RED MUN 20411000 B 411 280 5
IRRIGATIO ARCHER RED IRR 21004005 B 1004 1004 5
LAKESIDE ARCHER RED MUN 20504000 B 504 894 5
LIVESTOCIARCHER BRAZOS STK 21005005 B 1005 1005 5
LIVESTOCIARCHER RED STK 21005005 B 1005 1005 5
LIVESTOCIARCHER TRINITY  STK 21005005 B 1005 1005 5
MINING  ARCHER RED MIN 21003005 B 1003 1003 5
SCOTLANCARCHER RED MUN 20996005 B 996 757 5
STEAM EL ARCHER RED PWR 21002005 B 1002 1002 5
COUNTY-CBAYLOR BRAZOS MUN 20996012 B 996 757 12
COUNTY-CBAYLOR RED MUN 20996012 B 996 757 12
IRRIGATIO BAYLOR BRAZOS IRR 21004012 B 1004 1004 12
IRRIGATIO BAYLOR RED IRR 21004012 B 1004 1004 12
LIVESTOCIBAYLOR BRAZOS STK 21005012 B 1005 1005 12
LIVESTOCIBAYLOR RED STK 21005012 B 1005 1005 12
MINING BAYLOR BRAZOS MIN 21003012 B 1003 1003 12
SEYMOUR BAYLOR BRAZOS MUN 20819000 B 819 552 12
BYERS CLAY RED MUN 20133000 B 133 836 39
COUNTY-C CLAY RED MUN 20996039 B 996 757 39
COUNTY-C CLAY TRINITY  MUN 20996039 B 996 757 39
HENRIETT: CLAY RED MUN 20396000 B 396 273 39
IRRIGATIO CLAY RED IRR 21004039 B 1004 1004 39
LIVESTOCICLAY RED STK 21005039 B 1005 1005 39
LIVESTOCICLAY TRINITY  STK 21005039 B 1005 1005 39
MINING CLAY RED MIN 21003039 B 1003 1003 39
MINING CLAY TRINITY  MIN 21003039 B 1003 1003 39
PETROLIA CLAY RED MUN 20691000 B 691 936 39
COUNTY-CCOTTLE RED MUN 20996051 B 996 757 51
IRRIGATIO COTTLE RED IRR 21004051 B 1004 1004 51
LIVESTOCICOTTLE RED STK 21005051 B 1005 1005 51
MINING COTTLE RED MIN 21003051 B 1003 1003 51
PADUCAH COTTLE RED MUN 20666000 B 666 447 51
COUNTY-C FOARD RED MUN 20996078 B 996 757 78
CROWELL FOARD RED MUN 20217000 B 217 144 78
IRRIGATIO FOARD RED IRR 21004078 B 1004 1004 78
LIVESTOCIFOARD RED STK 21005078 B 1005 1005 78
MINING FOARD RED MIN 21003078 B 1003 1003 78
CHILLICOT HARDEMAI RED MUN 20165000 B 165 110 99
COUNTY-C HARDEMAI RED MUN 20996099 B 996 757 99
IRRIGATIO HARDEMAI RED IRR 21004099 B 1004 1004 99
LIVESTOCIHARDEMAI RED STK 21005099 B 1005 1005 99
MANUFACTHARDEMAI RED MFG 21001099 B 1001 1001 99
MINING HARDEMAI RED MIN 21003099 B 1003 1003 99
QUANAH HARDEMAIRED MUN 20727000 B 727 488 99
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RegB_CompareQAtoRWPG_Table7

STEAM EL HARDEMAI RED PWR 21002099 B 1002 1002 99
COUNTY-CKING BRAZOS MUN 20996135 B 996 757 135
COUNTY-CKING RED MUN 20996135 B 996 757 135
GUTHRIE KING RED MUN 20371000 B 371 257 135
IRRIGATIO KING RED IRR 21004135 B 1004 1004 135
LIVESTOCIKING BRAZOS STK 21005135 B 1005 1005 135
LIVESTOCIKING RED STK 21005135 B 1005 1005 135
BOWIE MONTAGUITRINITY ~ MUN 20102000 B 102 69 169
COUNTY-C MONTAGUIRED MUN 20996169 B 996 757 169
COUNTY-C MONTAGUITRINITY ~ MUN 20996169 B 996 757 169
IRRIGATIO MONTAGUIRED IRR 21004169 B 1004 1004 169
IRRIGATIO MONTAGUITRINITY  IRR 21004169 B 1004 1004 169
LIVESTOCIMONTAGUIRED STK 21005169 B 1005 1005 169
LIVESTOCIMONTAGUITRINITY  STK 21005169 B 1005 1005 169
MANUFACTMONTAGUIRED MFG 21001169 B 1001 1001 169
MINING MONTAGUIRED MIN 21003169 B 1003 1003 169
MINING MONTAGUITRINITY  MIN 21003169 B 1003 1003 169
MONTAGUI MONTAGUIRED MUN 20606000 B 606 411 169
NOCONA MONTAGUIRED MUN 20639000 B 639 433 169
SAINT JO MONTAGUIRED MUN 20786000 B 786 528 169
SAINT JO MONTAGUITRINITY  MUN 20786000 B 786 528 169
BURKBURIWICHITA RED MUN 20130000 B 130 86 243
COUNTY-CWICHITA RED MUN 20996243 B 996 757 243
ELECTRA WICHITA RED MUN 20277000 B 277 187 243
IOWA PAR WICHITA RED MUN 20435000 B 435 297 243
IRRIGATIO WICHITA RED IRR 21004243 B 1004 1004 243
LIVESTOCIWICHITA RED STK 21005243 B 1005 1005 243
MANUFACTWICHITA RED MFG 21001243 B 1001 1001 243
MINING  WICHITA RED MIN 21003243 B 1003 1003 243
PLEASANTWICHITA RED MUN 20996243 B 996 757 243
SHEPPARLIWICHITA RED MUN B 243
STEAM EL WICHITA RED PWR 21002243 B 1002 1002 243
WICHITA FWICHITA RED MUN 20970000 B 970 654 243
COUNTY-CWILBARGERED MUN 20996244 B 996 757 244
IRRIGATIO WILBARGE RED IRR 21004244 B 1004 1004 244
LIVESTOCIWILBARGE RED STK 21005244 B 1005 1005 244
MANUFACTWILBARGE RED MFG 21001244 B 1001 1001 244
MINING  WILBARGERED MIN 21003244 B 1003 1003 244
STEAM EL WILBARGE RED PWR 21002244 B 1002 1002 244
VERNON WILBARGE RED MUN 20930000 B 930 623 244
OLNEY YOUNG BRAZOS MUN 20655000 B 655 441 252
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351 yes
0 yes
442 yes
0 yes
0 yes
989 yes
214 yes
0 yes
0 yes
0 yes
1 yes
56 yes
14000 yes
0 yes
8 yes
1335 yes
170 yes
57 yes
94 yes
15 yes
15 yes
0 yes
1420 ok
11 yes
862 yes
1126 yes
0 yes
10 yes
198 yes
2 yes
0 yes
0 yes
150 yes
89 yes
0 yes
74 yes
101 yes
0 yes
277 yes
2 yes
0 yes
19 ok
84 yes
2296 yes
16 yes
0 yes
4 yes
0 yes

2000QA QA _Needs; 2010

357
0
437
0
0
847
211

o O O

54

o

13
1350
177
57
94
26
79

1483
27
863
984

10
283

o w

283
89

104
106

426

22
90
2446
16

o ~ O

Page 8

357 yes
0 ok
437 yes

0 yes

0 yes
847 ok

211 yes

0 yes

0 yes

0 yes

1 yes

54 yes

0 yes

0 yes

13 yes

1350 yes

177 yes

57 yes

94 yes

26 yes

79 yes
4 ok

1482.575 ok

27 yes
863 yes
984 ok

0 yes

10 yes

283 yes

3 yes

0 yes

0 yes

283 yes

89 yes

0 yes

104 yes

106 yes

0 yes

426 yes

2 yes

0 yes
22.0024 ok

90 yes

2446 yes

16 yes

0 yes

4 yes

0 yes

2010QA

QA Needs: 2020

372
22
461
0

0
704
204

o O O

66

o

15
1364
182
57
94
37
197
11
1556
39
867
841

10
307

o w

412
89

141
108

571

24
82
2591
16

o h~ O

372
22.4
461
0

0
704
204

o O O

66

o

15
1364
182
57
94
37
197
10.96552
1555.575
39
867
841
0

10
307
3

0

0
412
89

0
141
108
0
571
2

0
23.81607
82
2591
16

o ~ O
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160
74
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655 yes
1 yes
0 yes
9 yes
730 yes
0 yes
0 yes
1367 yes
66 yes
91 yes
160 yes
74 yes
0 yes
0 yes
3 yes
14 yes
0 yes
0 yes
415 yes
12 yes
35 yes
1824 no
2214 yes
-65 yes
1451 ok
23493 yes
38 yes
0 yes
460 yes
0 yes
yes
0 yes
5102 yes
221 yes
4918 yes
0 yes
-55 yes
16 yes
11900 yes
-272 yes
1301 yes

601
1

0
11
730
0

0
1404
96
172
160
74

o o

134
2

0
448
16
44
930
2164
-63
1480
20128
38

0
508
0

0
4886
194
5490

-164
17
8000
-167
1304
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601 yes

1 yes

0 yes

11 yes

730 yes

0 yes

0 yes

1404 yes

96 yes

172 yes

160 yes

74 yes

0 yes

0 yes

1 yes

134 yes

2 yes

0 yes

448 yes

16 yes

44 yes
1846 no

2164 yes

-63 yes

1480.395 ok

20128 yes
38 yes
0 yes
508 yes
0 yes
yes
0 yes
4886 ok
194 yes
5490 yes
0 yes
-164 yes
17 yes
8000 yes
-167 yes
1304 yes

548

17
730

1411
116
195
160

74

o o

156

479
14

39
967
2157
-61
1494
16763
38

516

4883
189
6045

-219
16
4000
-137
1324

548

17
730

1411
116
195
160

74

0

0

0

156

4

0

479
14

39
1883
2157
-61
1494.395
16763
38

0

516

0

0
4883.177
189

6045

0

-219

16

4000
-137
1324



20200QA
yes
ok
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
ok
ok
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
ok
yes
yes
yes
yes
yes
yes

QA Needs: 2030

383
20
475
5

0
562
202

o O O

72

o

17
1378
188
57
94
42
261
15
1598
44
853
699

10
321

o w

537
89

173
109

712

24
84
2732
16

o o1 O

RegB_CompareQAtoRWPG_Table7

2030QA QA _Needs; 2040

383 yes
20.4 ok
475 yes
5.2 ok
0 yes
561.5 ok
202 yes
0 yes
0 yes
0 yes
1 yes
72 yes
0 yes
0 yes
17 yes
1378 yes
188 yes
57 yes
94 yes
42 yes
261 yes

15.12266 ok
1597.575 ok

44 yes
853 yes
698.5 ok

0 yes
10 yes
321 yes
3 yes

0 yes

0 yes
537 yes
89 yes
0 yes
173 yes
109 yes
0 yes
712 yes
2 yes

0 yes

24.24428 ok

84 yes
2732 yes
16 yes

0 yes

5 yes

0 yes

394
23
488
5

0
420
206

o O O

75

o

17
1392
194
57
94
47
284
16
1659
50
836
557

10
325

o w

659
89

205
110

848

25
83
2869
16

o o1 O
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2040QA

394 yes
23.4 ok
488 yes
5.2 ok
0 yes
419.5 ok
206 yes
0 yes
0 yes
0 yes
1 yes
75 yes
0 yes
0 yes
17 yes
1392 yes
194 yes
57 yes
94 yes
47 yes
284 yes

16.27198 ok
1658.575 ok

50 yes
836 yes
556.5 ok
0 yes
10 yes
325 yes
3 yes
0 yes
0 yes
659 yes
89 yes
0 no
205 yes
110 yes
0 yes
848 yes
2 yes
0 yes

25.15186 ok

83 yes
2869 yes
16 yes

0 yes

5 yes

0 yes

SumOfS_212050

673
23
498
5
191
3377
392
136
2279
296
1

78
14000
199
30
1837
375
414
690
47
747
15
2121
72
1560
3914
1951
250
502
6

78
303
4584
476
32
450
181
230
5255
291
27
135
284
7295
496
480
7
492

406
23.4
498
52

0
277
208
0

0

0

1

78

0

0

18
1406
199
57
94
47
303
15.2986
1609.575
50
835
414
0

10
325
3

0

0
776
89

0
233
116
0
980
2

0
25.11364
80
3002
16

o o1 O



yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no

yes
yes
ok

yes
yes
yes
yes
yes
yes
yes
ok

yes
yes
yes
yes
yes
yes
yes
yes

494

28
730

1392
142
232
160

74

0

0

0
162
6

0
492
14
40
972
2165
-51
1496
13398
38

0
524
0

0
4711
186
6583

-286
16

-147
1338
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494 yes
3 yes
0 yes
28 yes
730 yes
0 yes
0 yes
1392 yes
142 yes
232 yes
160 yes
74 yes
0 yes
0 yes
0 yes
162 yes
6 yes
0 yes
492 yes
14 yes
40 yes
1888 no
2165 yes
-51 yes
1496.395 ok
13398 yes
38 yes
0 yes
524 yes
0 yes
yes
0 yes
4710.777 ok
186 yes
6583 yes
0 yes
-286 yes
16 yes
0 yes
-147 yes
1338 yes

440
3

0

40
730
0

0
1361
161
265
160
74

0

0

0
156
8

0
500
14
41
968
2164
-52
1492
10042
38

0
548
0

0
4412
187
7105

-402
16

-105
1351
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440 yes
3 yes
0 yes
40 yes
730 yes
0 yes
0 yes
1361 yes
161 yes
265 yes
160 yes
74 yes
0 yes
0 yes
0 yes
156 yes
8 yes
0 yes
500 yes
14 yes
41 yes
1884 no
2164 yes
-52 yes
1492.395 ok
10042 yes
38 yes
0 yes
548 yes
0 yes
yes
0 yes
4412.377 ok
187 yes
7105 yes
0 yes
-402 yes
16 yes
0 yes
-105 yes
1351 yes

1387

266
86
750
283
488
2270
454
643
219
312
1057
793
24
623
18
38
1098
47
139
2795
2181
552
2786
61677
778
2814
594

360
4018
706
23989
1797
685
40
20000
2640
2031

387

50
730

1327
157
323
160

74

o o

143

502
15
42

1869
2181

-57
1482.395
6677

38

0

555

0

0
4017.977
170

7612

0

-521

16
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20500QA
yes
ok
yes
ok
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
ok ok
ok
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no
yes
yes
yes
yes
yes
yes
ok
yes
yes
yes
yes
yes
yes
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yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
no Table 5 lists 2 sources for Burkburnett and lists Burkburnett in counties 243 and 244..Should or
yes
yes
ok
yes
yes
yes
yes
yes
yes
yes
ok ok
yes
yes
yes
yes
yes
yes
yes
yes
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REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 8

The enclosed worksheet (RegB_QA_Table8_IPP) is a duplicate of the Exhibit B Table 8 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entitted RWPG Comments. Also note that any totals,
subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.

Please address the comments included in the TWDB REVIEW COMMENT field.

As a check, Table 6 (MWP supplies) was summed by Major Water Provider and subtracted from the sum of
demands from Table 3 (MWP demands) from the Tables submitted for review. The following table summarizes
the results of this check. Please clarify and adjust the appropriate table as needed. Note: it appears demands
for recipients located in Region A for Greenbelt MWA are missing in Table 3.

MWP NAME Year 2000 [Year 2010 |Year 2020 |Year 2030 |Year 2040 |Year 2050
WICHITA FALLS Total |Total
Supplies
(table6) 88,008 86,178 84,417 82,667 80,906 79,156
Total
demand
(table 3) 7207 7355 7365 7416 7495 7554
Needs
(Subtract 3
from 6) 80,801 78,823 77,052 75,251 73,411 71,602
Table 8
Submitted
for review
Needs 48,395 28,559 23,011 17,259 15,366 13,383

GREENBELT MWA Total
Total Supplies
(table6) 7,699 7,548 7,396 7,245 7,093 6,942
Total
demand
(table 3) 1213 1137 1065 1023 992 969
Needs
(Subtract 3
from 6) 6,486 6,411 6,331 6,222 6,101 5,973
Table 8
Submitted
for review
Needs 73 82 91 97 100 100

9/11/2001
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9/11/2001

Table 8 Comparison of Water Demands with Current Water Supplies by Major Water Provider

WUGNAME
Major Water Provider | Major Water | County | Basin
Name Provider Number| Number | Number n2000 n2010 n2020 n2030 n2040 n2050
Archer City
WICHITA FALLS 944456 5 2 427 433 448 458 468 473
County Other
WICHITA FALLS 944456 5 2 402 398 419 432 444 453
Holliday
WICHITA FALLS 944456 5 2 0 0 0 0 0 0
Lakeside City
WICHITA FALLS 944456 5 2 214 211 204 202 206 208
Scotland
WICHITA FALLS 944456 5 2 56 54 66 72 75 78
County Other
WICHITA FALLS 944456 39 2 1,425 1,427 1,435 1,439 1,442 1,443
Henrietta
WICHITA FALLS 944456 39 2 331 332 333 328 321 321
Burkburnett
WICHITA FALLS 944456 243 2 1,877 1,895 1,935 1,945 1,955 1,965
County Other
WICHITA FALLS 944456 243 2 1,131 1,096 1,091 1,096 1,102 1,108
lowa Park
WICHITA FALLS 944456 243 2 2,149 2,156 2,161 2,166 2,171 2,176
Manufacturing
WICHITA FALLS 944456 243 2 0 0 0 0 0 0
Pleasant Valley
WICHITA FALLS 944456 243 2 0 0 0 0 0 0
Steam Electric Power
WICHITA FALLS 944456 243 2 0 0 0 0 0 0
Wichita Falls
WICHITA FALLS 944456 243 2 4,902 4,686 4,683 4,511 4,212 3,818
OLNEY
WICHITA FALLS 944456 252 12 1,051 1,053 1,056 1,061 1,061 1,061
WICHITA FALLS 944456 <blank> | <blank> 11,000 11,000 11,000 11,000, 11,000 7,368 | portion of Kemp wtr rt
Greenbelt MWA 20 99 2 0 0 0 0 0 0|Manufacturing
Greenbelt MWA 20 38 2 0 0 0 0 0 0|City of Childress
Greenbelt MWA 20 65 2 0 0 0 0 0 0/City of Clarendon
Greenbelt MWA 20 78 2 0 0 0 0 0 0|City of Crowell
Greenbelt MWA 20 65 2 0 0 0 0 0 0/ City of Hedley
Greenbelt MWA 20 96 2 0 0 0 0 0 0|City of Memphis
Greenbelt MWA 20 99 2 0 0 0 0 0 0/City of Quanah
20
Greenbelt MWA <blank> | <blank> 0 0 0 0 0 0|Red River Authority
Greenbelt MWA 20 <blank> | <blank> 3,707 3,611 3,548 3,435 3,297 3,143/ unassigned

Page 2 of 7



MWP NAME
Wichita Falls

MWP NAME
Greenbelt

Year 2000 Year 2010 Year 2020 Year 2030 Year 2040 Year 2050

Table 6 totals 88,008 86,178 84,417 82,667 80,906 79,156
Table 3 totals 7,207 7,355 7,365 7,416 7,495 7,554
Subtract 3 from 6 80,801 78,823 77,052 75,251 73,411 71,602
Table 8 totals 48,395 28,559 23,011 17,259 15,366 13,383

Year 2000 Year 2010 Year 2020 Year 2030 Year 2040 Year 2050

Table 6 totals 7,699 7,548 7,396 7,245 7,093 6,942
Table 3 totals 1,213 1,137 1,065 1,023 992 969
Subtract 3 from 6 6,486 6,411 6,331 6,222 6,101 5,973

Table 8 totals 73 82 91 97 100 100



Note: Only Region B customers of Greenbelt MIWA are included in this draft Table 8. Coordination with Region A cus



stomerswll be completed at alater time.



Lake Kemp Evaluation

Demands on wichita Falls

WICHITA FALLS 944456 5 2 Steam Electric Power Kemp 0]
WICHITA FALLS 944456 244 2 Steam Electric Power Kemp 8100
8100

Supplies - Wichita Falls 42,530
34000

assigned supplies

unassigned supplies 8,530



| 14000 14000 14000 14000 14000
12000 16000 20000 20000 20000
26000 30000 34000 34000 34000

[ 40,820 | 39,180 | 37550 | 35910 | 34,280 |
34000 34000 34000 34000 34000
6,820 5,180 3,550 1,910 280




DRAFT - SUBJECT TO REVISION

Table 9.00 - Social and Economic Impacts of Not Meeting Needs by Region, 2000

Impact of
Need on

Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -65 92 6.6 190 46 2.2
B 20930000 VERNON -272 508 334 1,061 263 12.7
B 21001244 MANUFACTURING -55 78 7.8 158 35 2.5

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



DRAFT - SUBJECT TO REVISION

Table 9.10 - Social and Economic Impacts of Not Meeting Needs by Region, 2010

Impact of

Need on
Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -63 89 6.4 148 37 2.2
B 20930000 VERNON -167 312 20.5 600 159 7.8
B 21001244 MANUFACTURING -164 233 23.3 432 110 7.5

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



DRAFT - SUBJECT TO REVISION

Table 9.20 - Social and Economic Impacts of Not Meeting Needs by Region, 2020

Impact of

Need on
Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -61 86 6.2 148 23 2.1
B 20930000 VERNON -137 256 16.8 524 121 6.4
B 21001244 MANUFACTURING -219 312 311 644 151 10.0

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



DRAFT - SUBJECT TO REVISION

Table 9.30 - Social and Economic Impacts of Not Meeting Needs by Region, 2030

Impact of

Need on
Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -51 72 5.2 155 37 1.8
B 20930000 VERNON -147 275 18.1 572 144 6.9
B 21001244 MANUFACTURING -286 407 40.6 840 216 13.1

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



DRAFT - SUBJECT TO REVISION

Table 9.40 - Social and Economic Impacts of Not Meeting Needs by Region, 2040

Impact of

Need on
Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -52 73 5.3 184 41 1.8
B 20930000 VERNON -105 196 12.9 424 118 4.9
B 21001244 MANUFACTURING -402 572 57.0 1,210 313 18.3

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 9.50 - Social and Economic Impacts of Not Meeting Needs by Region, 2050

Impact of

Need on
Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -57 80 5.8 206 64 2.0
B 20930000 VERNON -91 170 11.2 360 103 4.3
B 21001244 MANUFACTURING -521 742 73.9 1,565 413 23.8

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.00 - Social and Economic Impacts of Not Meeting Needs by Basin, 2000

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -65 92 6.6 190 46 2.2
VERNON 20930000 B 2 -272 508 334 1,061 263 12.7
MANUFACTURING 21001244 B 2 -55 78 7.8 158 35 2.5

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.10 - Social and Economic Impacts of Not Meeting Needs by Basin, 2010

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -63 89 6.4 148 37 2.2
VERNON 20930000 B 2 -167 312 20.5 600 159 7.8
MANUFACTURING 21001244 B 2 -164 233 23.3 432 110 7.5

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.20 - Social and Economic Impacts of Not Meeting Needs by Basin, 2020

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -61 86 6.2 148 23 2.1
VERNON 20930000 B 2 -137 256 16.8 524 121 6.4
MANUFACTURING 21001244 B 2 -219 312 311 644 151 10.0

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.30 - Social and Economic Impacts of Not Meeting Needs by Basin, 2030

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -51 72 5.2 155 37 1.8
VERNON 20930000 B 2 -147 275 18.1 572 144 6.9
MANUFACTURING 21001244 B 2 -286 407 40.6 840 216 13.1

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.40 - Social and Economic Impacts of Not Meeting Needs by Basin, 2040

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -52 73 5.3 184 41 1.8
VERNON 20930000 B 2 -105 196 12.9 424 118 4.9
MANUFACTURING 21001244 B 2 -402 572 57.0 1,210 313 18.3

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.50 - Social and Economic Impacts of Not Meeting Needs by Basin, 2050

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -57 80 5.8 206 64 2.0
VERNON 20930000 B 2 -91 170 11.2 360 103 4.3
MANUFACTURING 21001244 B 2 -521 742 73.9 1,565 413 23.8

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 11

The enclosed worksheet (RegB_QA_Tablel1_IPP) is a duplicate of the Exhibit B Table 11 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entited RWPG Comments. Also note that any totals,
subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.

Please address the comments included in the TWDB REVIEW COMMENT field.
Fields Q-V (Annual Cost) should be reported as total annual cost per acre-foot of supply.
To facilitate the development of a database, please do not merge fields. It was suggested in the final Technical Memorandum to list
water user groups sharing the same strategy and Total capital cost as the same in field | (Strategy type) with a number to group them

together. For example: 4j1 could be used for Vernon and manufacturing. The Total capital cost should only be listed once per strategy.
However, to correlate needs in Table 7 or Table 8 to Table 11, the projected supplies should be listed separately by water user group.

9/11/2001 1of3



Table 11 Potentially Feasible Water Management Strategies

A B C D E F G H | J K L M N [©] P Q R S T U vV W X Y Z AA [EB
Major Regional |sequencelcit Count Basin Regional Year 2000|Year 2010|Year 2020|Year 2030]Year 2040|Year 2050
Major Water \Water \Water User WaQ:er Nu?'nber Nu:lnber Numer Number |Type of WaQ:er Count Basin Specific |Name of Cost for Cost for Cost for Cost for Cost for Cost for Value of |Value of |Value of |Value of |Value of |Value of
Provider Water User Provider . yP . Y P . Total Capital|2000 (Total |2010 (Total |2020 (Total |2030 (Total |2040 (Total |2050 (Total |Total Total Total Total Total Total
Group Planning |for Water |for Water [for Water |for Water |Water Planning [Number |Number |Source |Specific RWPG Comments
Name (If Group Name |(TWDB o e Cost Annual Annual Annual Annual Annual Annual Supply |Supply |Supply |[Supply |Supply |[Supply
N Identifier  |Group User User User User Supply  |Group of |of Source|of Source|ldentifier |[Source
[Applicable) Alpha Letter Grou Grou Grou Grou Source Cost) Cost) Cost) Cost) Cost) Cost) from from from from from from
Number) P P P P Strategy |Strategy |Strategy |Strategy [Strategy [Strategy
\Wichita Falls |Wichita Falls  |944456  |20970000 |B 970 654 243 2 4b B 243 2 36049 Reuse $48,700,000 |$0 $510 $510 $510 $189 $189 0 10900 10900 10900 10900 10900 \Wastewater Reuse
- - Utilize existing water right at Lake Kemp)|
\Wichita Falls |Wichita Falls |944456 |20970000 |B 970 654 243 2 4c B 12 2 02130 Kemp $60,560,000 |[$0 $668 $668 $668 $268 $268 0 10900 10900 10900 10900 7268 and treat using RO at Cypress WTP
\Wichita Falls |Wichita Falls  |944456  |20970000 |B 970 654 243 2 4] B 39 2 02200 Lake Ringgold |$287,454,000{$0 $0 $912 $912 $912 $912 0 0 26900 26900 26900 26900 Lake Ringgold
Wichita Falls |Wichita Falls  [944456  |20970000 |B 970 654 243 2 4c B 12 2 02130 [Kemp $95,709,000 [$0 $759 5759 $759 5272 $272 0 14200 14200 |14200 [14200  |14200 Esi‘;"a' desalination plant at Lake
Temporarily overdraft existing well
fields, utilize high nitrate wells for
Wichita Falls |Vernon 944456 20930000 |B 930 623 244 2 e B 2 020A0  |wichita System|$15,504,000 |$0 5924 5924 5924 3412 5412 272 1887 1832 1765 1649 1530 manufacturing sales, and implement
advanced conservation during drought
(year 2000). Purchase treated water
from the City of Wichita Falls
|E|'emporarily overdraft existing well
fields, utilize high nitrate wells for
manufacturing sales, and implement
\Wichita Falls |Vernon 944456  |20930000 |B 930 623 244 2 4e B 2 020A0 Wichita System|$20,721,000 [$0 $952 $952 $952 $268 $268 272 1887 1832 1765 1649 1530 advanced conservation during drought
(year 2000). Purchase raw water from
the City of Wichita Falls (Lake
Kickapoo)
Temporarily overdraft existing well
fields, utilize high nitrate wells for
\Vernon 20930000 [B 930 623 244 2 4 B 244 2 24404 [Seymour $3,783,000 |$0 $390 $390 $390 $140 $140 272 787 732 665 549 430 manufacturing sales, and implement
advanced conservation during drought
(year 2000). Develop new ground water
supply by 2010 (Round Timber ranch)
Temporarily overdraft existing well
fields, utilize high nitrate wells for
manufacturing sales, and implement
\Wichita Falls |Vernon 944456  |20930000 |B 930 623 244 2 4c B 12 2 02130 Kemp $24,574,000 |$0 $1,217 $1,217 $1,217 $405 $405 272 1887 1832 1765 1649 1530 advanced conservation during drought
(year 2000). Purchase water from
regional desalination plant at Lake
Kemp
County-Other 20996244 |B 996 757 244 2 4e B 244 2 24404 Seymour $1,272,000 |$0 $1,410 $1,410 $1,410 $566 $566 0 109 109 109 109 109 Lockett - purchase from Vernon
County-Other 20996244 |B 996 757 244 2 40 B 244 2 24404 Seymour $510,000 $0 $431 $431 $431 $92 $92 0 109 109 109 109 109 Lockett - nitrate removal system
County-Other 20996244 |B 996 757 244 2 4e B 244 2 24404 Seymour $648,000 $0 $1,300 $1,300 $1,300 $125 $125 0 40 40 40 40 40 Hines-Wildcat - purchase from Vernon
Implement advanced conservation until
Electra 20277000 |B 277 187 243 2 4] B 243 2 24304 Seymour $2,357,000 [$603 $603 $603 $326 $326 $326 65 617 617 617 617 617 strategy can be developed. Develop
new ground water supply
Implement advanced conservation until
_— strategy can be developed. Purchase
\Wichita Falls |Electra 944456  |20277000 |B 277 187 243 2 4c B 12 2 02130 Kemp $6,008,000 |$0 $1,076 $1,076 $1,076 $370 $370 65 617 617 617 617 617 raw water from the City of Wichita Falls
(Lake Diversion), treat with RO
Implement advanced conservation until
Wichita Falls |Electra 944456  |20277000 |B 277 187 243 2 2e B 2 020A0  |wichita System[$4,076,000 |0 $862 5862 $862 $382 $382 65 617 617 617 617 617 strategy can be developed. Buy treated
water from Wichita Falls; use existing
Wichita Falls line to lowa Park line
9/11/2001 Page 2 of 3



Table 11 Potentially Feasible Water Management Strategies

A B C D E F G H | J K L M N [©] P Q R S T U vV W X Y Z AA [EB
Major Regional |sequencelcit Count Basin Regional Year 2000|Year 2010|Year 2020|Year 2030]Year 2040|Year 2050
Major Water \Water \Water User WaQ:er Nu?'nber Nurynber Numbir Number |Type of WaQ:er Count Basin Specific |Name of Cost for Cost for Cost for Cost for Cost for Cost for Value of |Value of |Value of |Value of |value of [Value of
Provider Water User Provider h yP h Y P - Total Capital|2000 (Total |2010 (Total |2020 (Total |2030 (Total |2040 (Total |2050 (Total |Total Total Total Total Total Total
Group Planning |for Water |for Water [for Water |for Water |Water Planning [Number |Number |Source |Specific RWPG Comments
Name (If Group Name |(TWDB o e Cost Annual Annual Annual Annual Annual Annual Supply |Supply |Supply |[Supply |Supply |[Supply
N Identifier  |Group User User User User Supply  |Group of |of Source|of Source|ldentifier |[Source
[Applicable) Alpha Letter Grou Grou Grou Grou Source Cost) Cost) Cost) Cost) Cost) Cost) from from from from from from
Number) P P P P Strategy |Strategy |Strategy |Strategy [Strategy [Strategy
Implement advanced conservation until
Wichita Falls |Electra 944456 |20277000 |B 277 187 243 2 4c B 12 2 02130 |kemp $9,053,000 [$0 5962 3962 5962 364 3364 65 1100 1100 1100 1100 1100 strategy can be developed. Purchase
water from regional desalination plant at|
Lake Kemp
Purchase water from Vernon. Cost
Manufacturing 21001244 |B 1001 1001 244 2 de B 244 2 24404 Seymour $0 $733 $733 $733 $733 $733 $733 55 164 219 286 402 521 based on $2.25 per 1,000 gallons.
Actual sale cost may differ.
Purchase water from Wichita Falls to
blend with existing supply to meet
\Wichita Falls |County-Other 944456 |20996243 |B 996 757 243 2 4e B 2 020A0 Wichita System|$0 $733 $733 $733 $733 $733 $733 50 50 50 50 50 50 nitrate standards. Cost based on $2.25
per 1,000 gallons. Actual sale cost may
differ.
Purchase water from Wichita Falls to
blend with existing supply to meet
Wichita Falls |Byers 944456  |20133000 |B 133 836 39 2 4e B 2 020A0 Wichita System|$0 $733 $733 $733 $733 $733 $733 50 50 50 50 50 50 nitrate standards. Cost based on $2.25
per 1,000 gallons. Actual sale cost may
differ.
Renew existing contract with Wichita
Steam Electric Falls and WCWID #2. Assume at same
Power 021002244 |B 1002 1002 244 2 4e B 12 2 02130 Kemp $0 $0 $0 $0 $0 NA NA 0 0 0 0 20000 20000 costs as present. Actual sale costs may
differ. Current contractual costs are not
available.
<Regional> B 2 4h B 12 2 02130 Kemp $77,500,000 |NA NA $166 $192 $227 $39 0 0 36,080 31,230 26,390 21,540 Chloride control project in Wichita Basin
9/11/2001 Page 3 of 3




REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 12

The enclosed worksheet (RegB_QA_Table12_IPP) is a duplicate of the Exhibit B Table 12 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entited RWPG Comments. Also note that any totals,
subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.

Please address the comments included in the TWDB REVIEW COMMENT field.

To facilitate the development of a database, please do not merge fields. It was suggested in the final Technical Memorandum to list
water user groups sharing the same strategy and Total capital cost as the same in field | (Strategy type) with a number to group them
together. For example: 4j1 could be used for Vernon and manufacturing. The Total capital cost should only be listed once per strategy
so table 12 can be summed per region. However, to correlate needs in Table 7 to Table 12, the projected supplies should be listed
separately by water user group.
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Table 12 Recommended M anagement Strategies by City and Category

A B C D E F G H | J K L M N [©] P Q R S T U Vv W X
\Water User |Water User |Regional Sequence |[City County Basin Name of Water Type of |Major Water|Regional |County Basin Specific Name of Total Capital Year 2000|Year 2010|Year 2020|Year 2030|Year 2040|Year 2050|Exception |Scenario RWPG Comments
Group Name |Group Water Number for [INumber |Number |Number |Management Water Provider Water Number |Number |[Source Specific Cost Value of |Value of |Valueof |Valueof |Valueof |Valueof |[from Number for
Identifier Planning Water User |for Water |for Water |for Water |Strategy Supply Number Planning |of Source |of Source |ldentifier [Source Total Total Total Total Total Total Meeting Meeting Long-
Group Letter |Group User User User (TwDB Group of Supply Supply Supply Supply Supply Supply Needs Due |Term Needs
Group Group Group Alpha Source from from from from from from To (Blank if only
Number) Strategy |Strategy |[Strategy |Strategy |[Strategy |Strategy one listed)
Wichita Falls  |20970000 B 970 654 243 2 Desalination with 4c 944456 B 12 2 02130 Kemp $60,560,000 0 10900 10900 10900 10900 7268 WF-2 Lake Kemp with RO at Cypress plant
reverse 0smosis
Vernon 20930000 B 930 623 244 2 New ground water  |4j B 244 2 24404 Seymour $3,783,000 272 787 732 665 549 430 V-3 Temporarily overdraft existing well
supply fields, utilize high nitrate wells for
manufacturing sales, and implement
advanced conservation during drought
(year 2000). Develop new ground
water supply by 2010 (Round Timber
ranch)
County-other 20996244 B 996 757 244 2 Nitrate removal 40 B 244 2 24404 Seymour $510,000 0 109 109 109 109 109 L-2 Lockett nitrate removal system
system
County-other 20996244 B 996 757 244 2 Purchase treated  |4e B 244 2 24404 Seymour $648,000 0 40 40 40 40 40 Hines-Wildcat
water from Vernon
Manufacturing |21001244 B 1001 1001 244 2 Purchase water 4e B 244 2 24404 Seymour 55 164 219 286 402 521 V-3 Purchase water from Vernon
from Vernon
Electra 20277000 B 277 187 243 2 Develop ground 4 B 243 2 24304 Seymour $2,357,000 65 617 617 617 617 617 E-1
water supply
9/11/2001 Page 2 of 3




Table 12 Recommended M anagement Strategies by City and Category

A B C D E F G H | J K L M N [©] P Q R S T U Vv W X

\Water User |Water User |Regional Sequence |[City County Basin Name of Water Type of |Major Water|Regional |County Basin Specific Name of Total Capital Year 2000|Year 2010|Year 2020|Year 2030|Year 2040|Year 2050|Exception |Scenario RWPG Comments

Group Name |Group Water Number for [INumber |Number |Number |Management Water Provider Water Number |Number |[Source Specific Cost Value of |Value of |Valueof |Valueof |Valueof |Valueof |[from Number for

Identifier Planning Water User |for Water |for Water |for Water |Strategy Supply Number Planning |of Source |of Source |ldentifier [Source Total Total Total Total Total Total Meeting Meeting Long-
Group Letter |Group User User User (TwDB Group of Supply Supply Supply Supply Supply Supply Needs Due |Term Needs
Group Group Group Alpha Source from from from from from from To (Blank if only
Number) Strategy |Strategy |[Strategy |Strategy |[Strategy |Strategy one listed)

County-other 20996243 B 996 757 243 2 Purchase water 4e 944456 B 2 020A0 Wichita System 50 50 50 50 50 50 WF-2 Purchase water from Wichita Falls
from Wichita Falls

Byers 20133000 B 133 836 39 2 Purchase water 4e 944456 B 2 020A0 Wichita System 50 50 50 50 50 50 WF-2 Purchase water from Wichita Falls
from Wichita Falls

Steam Electric B Renew existing Kemp 0 0 0 0 20000 20000

Power contract with
Wichita Falls and
WCWID #2 for
Kemp water

<Regional> B 2 Chloride control 4h B 12 2 02130 Kemp $77,500,000 0 0 36080 31230 26390 21540 Will improve water quality for entire
project yield of Kemp/Diversion system. Value

listed is quantity not used due to quality
problems.

9/11/2001
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REGION B - REVIEW OF INITIALLY PREPARED PLAN DRAFT SUBMITTAL OF EXHIBIT B TABLE 13

The enclosed worksheet (RegB_QA_Table13_IPP) is a duplicate of the Exhibit B Table 13 submitted by the RWPG for review by
TWDB staff. Fields that are highlighted indicate a possible correction or clarification is needed. Please refer to the column

entitled "TWDB REVIEW COMMENTS" for details. Fields corrected by TWDB staff are in bold and the field has a bold border.

If the RWPG disagrees with the changes made by TWDB staff, please provide an explanation. The Table has been slightly modified
for quality assurance purposes and to reflect the table structure needed for database development. Any additional unrequired fields
that were provided by the RWPG were moved to the far right end of the submitted spreadsheet. Any comments or footnotes made
by the RWPG directly on the submitted spreadsheet were moved to a field entited RWPG Comments. Also note that any totals,
subtotals, extra headers, etc. were deleted. Merged fields have been adjusted as needed.

Please address the comments included in the TWDB REVIEW COMMENT field.

Strategy listed is not consistent with previous tables. Please clarify. Table 6 lists Lake Kemp as a supply source for Wichita Falls.
Table 5 shows the entire firm yield is distributed among irrigation and stream electric users (and does not list Wichita Falls as seller).
Please clarify.
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Table 13 Recommended Management Strategies by Major Water Provider

A B C D E F G H | J K L M N O P Q R S

Major Water Major Basin Type of |Regional |County |Basin Name of Water Specific |Name of |Total Capital |Year 2000|Year 2010 |Year 2020|Year 2030|Year 2040|Year 2050 |Exceptio [Scenario

Provider Name |Water Number |Water Water Number |Number |Management Source |Specific |Cost Value of |Value of |Value of |Value of |Value of |Value of |nfrom Number for
Provider |for Basin |Supply |Planning |of Source|of Source|Strategy Identifier |Source Total Total Total Total Total Total Meeting |Meeting Long-
Number |of Use Group of Supply  |Supply |Supply [Supply |Supply |Supply Needs Term Needs
(TwDB Source from from from from from from Due To |(Blank if only
Alpha Strategy |Strategy |Strategy |[Strategy |Strategy |Strategy one listed)
Number)

Wichita Falls  |944456 |2 4c B 12 2 Desalination with {02130 Kemp $60,560,000 |0 11000 11000 11000 11000 7368 WF-2

reverse osmosis
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SUMMARY TABLES



ARCHER

Water User Group:

Archer City - Archer

2000 2010 2020 2030 2040
Population 1.855 1916 1.925 1.910 1.868
(number of persons)
Water Demand 322 316 301 290 279
(ac-ftiyr)
Current Supply 673 673 673 673 673
(ac-ftiyr)
Supply - Demand 351 357 372 383 394
(ac-ftiyr)
Recommended Short
Term Strategy None Identified
(ac-ftiyr)
Long Term Sirategy None Identified
(ac-ftiyr)
Water User Group: County-Other - Archer

2000 2010 2020 2030 2040
Population 4,696 4817 4913 4875 4,865
(number of persons)
Water Demand 734 729 671 653 637
(ac-ftiyr)
Current Supply 1176 1.166 1.154 1.153 1.153
(ac-ftiyr)
Supply - Demand 442 437 483 500 516
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
Long Term Sirategy None Identified

(ac-ftiyr)

T:\TWDB Tables\[Summary Table]Archer.xls




ARCHER

Water User Group:

Holliday - Archer

2000 2010 2020 2030 2040
Population 1,564 1,613 1,621 1,609 1,575
(number of persons)
Water Demand 230 225 215 207 199
(ac-ftiyr)
Current Supply 230 225 215 207 199
(ac-ftiyr)
Supply - Demand 0 0 0 0 0
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
Long Term Strategy None I dentified
(ac-ftiyr)
Water User Group: Irrigation - Archer

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 3,600 3,500 3,400 3,300 3,200
(ac-ftiyr)
Current Supply 4,891 4,048 3,765 3,483 3,201
(ac-ftiyr)
Supply - Demand 1,201 548 365 183 1
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
Long Term Strategy None I dentified

(ac-ftiyr)

T:\TWDB Tables\[Summary Table]Archer.xls




ARCHER

Water User Group:

L akeside City - Archer

2000 2010 2020 2030 2040
Population 1,100 1,177 1,350 1,400 1,400
(number of persons)
Water Demand 178 181 188 190 186
(ac-ftlyr)
Current Supply 392 392 392 392 392
(ac-ftlyr)
Supply - Demand 214 211 204 202 206
(ac-ftlyr)
Recommended Short
Term Strategy None I dentified
(ac-ftlyr)
Long Term Strategy None Identified
(ac-ft/yr)
Water User Group: Livestock - Archer

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 2,711 2,711 2,711 2,711 2,711
(ac-ftlyr)
Current Supply 2,711 2,711 2,711 2,711 2,711
(ac-ftlyr)
Supply - Demand 0 0 0 0 0
(ac-ftlyr)
Recommended Short
Term Strategy None I dentified
(ac-ftlyr)
Long Term Strategy None Identified

(ac-ftiyr)

T:\TWDB Tables\[Summary Table]Archer.xls




ARCHER

Water User Group: Mining - Archer

2000 2010 2020 2030 2040

Population
(number of persons)

Water Demand
(ac-ftiyr)

Current Supply
(ac-ftiyr)

Supply - Demand
(ac-ftiyr)

Recommended Short
Term Strategy None I dentified
(ac-ftiyr)

Long Term Strategy

N ldentified
(ac-ftfyr) onetdentt

Water User Group: Scotland - Archer

2000 2010 2020 2030 2040

Population
(number of persons)

Water Demand

224 226 214 208 205
(ac-ftiyr)

Current Supply

280 280 280 280 280
(ac-ftiyr)

Supply - Demand

(ac-ftiyr) 56 54 66 72 75

Recommended Short
Term Strategy None I dentified
(ac-ftiyr)

Long Term Strategy

None ldentified
(ac-ftlym) one | dentifi

T:\TWDB Tables\[Summary Table]Archer.xls



ARCHER

Water User Group:

Steam Electric Power - Archer

2000 2010 2020 2030 2040
Population

(number of persons)

Water Demand 0 14,000 14,000 14,000 14,000
(ac-ftiyr)

Current Supply 14,000 14,000 14,000 14,000 14,000
(ac-ftiyr)

Supply - Demand 14,000 0 0 0 0
(ac-ftiyr)

Recommended Short

Term Strategy None I dentified

(ac-ftiyr)

Long Term Sirategy None Identified

(ac-ftiyr)

T:\TWDB Tables\[Summary Table]Archer.xls



2050

1,806

267

673

406

2050

4,855

627

1,153

526

ARCHER

T:\TWDB Tables\[Summary Table]Archer.xls



2050

1,524

191

191

2050

3,100

3,100

ARCHER

T:\TWDB Tables\[Summary Table]Archer.xls



2050

1,400

184

392

208

2050

2,711

2,711

ARCHER
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2050

2050

202

280

78

ARCHER
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2050

14,000

14,000

ARCHER

T:\TWDB Tables\[Summary Table]Archer.xls



BAYLOR

Water User Group:

County-Other - Baylor

2000 2010 2020 2030 2040
Population 1,036 085 1,020 1,060 1,070
(number of persons)
Water Demand 248 232 220 212 212
(ac-ftlyr)
Current Supply 256 245 235 229 229
(ac-ftlyr)
(ac-ftlyr)
Recommended Short
Term Strategy None |dentified
(ac-ftlyr)
Long Term Strategy None Identified
(ac-ftlyr)
Water User Group: [rrigation - Baylor

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 707 685 666 646 626
(ac-ftlyr)
Current Supply 2,212 2,212 2,212 2,212 2,212
(ac-ftlyr)
Supply - Demand 1,505 1,527 1,546 1,566 1,586
(ac-ftlyr)
Recommended Short
Term Strategy None I dentified
(ac-ftlyr)
Long Term Strategy None Identified

(ac-ftiyr)

T\TWDB Tables\[Summary Table]Baylor.xls




BAYLOR

Water User Group:

Livestock - Baylor

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 953 953 953 953 953
(ac-ftiyr)
Current Supply 1,104 1,104 1,104 1,104 1,104
(ac-ftiyr)
Supply - Demand 151 151 151 151 151
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
Long Term Strategy None I dentified
(ac-ftiyr)
Water User Group: Mining - Baylor

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 32 21 10 5 0
(ac-ftiyr)
Current Supply 47 47 47 47 47
(ac-ftiyr)
Supply - Demand 15 26 37 42 47
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
L ong Term Strategy None I dentified

(ac-ftiyr)

T\TWDB Tables\[Summary Table]Baylor.xls




BAYLOR

Water User Group:

Seymour - Baylor

2000 2010 2020 2030 2040
Population 3074 2944 2578 2293 2218
(number of persons)

Water Demand 732 668 550 486 463

(ac-ftiyr)

Current Supply 747 747 747 747 747

(ac-ftiyr)

Supply - Demand 15 79 197 261 284

(ac-ftiyr)

Recommended Short

Term Strategy None I dentified

(ac-ftiyr)

Long Term Sirategy None Identified

(ac-ftiyr)

T\TWDB Tables\[Summary Table]Baylor.xls



2050

1,080

211

229

18

2050

607

2,212

1,605

BAYLOR
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2050

953

1,104

151

2050

47

47

BAYLOR
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2050

2,147

747

303

BAYLOR

T\TWDB Tables\[Summary Table]Baylor.xls



Water User Group:

Byers- Clay

2000

2010

2020

2030

2040

Population
(number of persons)

556

546

527

515

523

Water Demand
(ac-ftiyr)

91

85

78

74

73

Current Supply
(ac-ftiyr)

91

89

89

89

89

Supply - Demand
(ac-ftiyr)

0

11

15

16

Recommended Short
Term Strategy -
Purchasewater from
Wichita Falls
(ac-ftiyr)

51

47

44

44

Long Term Strategy
(ac-ftiyr)

None Identified

Water User Group:

County-Other - Clay

2000

2010

2020

2030

2040

Population
(number of persons)

5,108

5,024

4,913

4,788

4777

Water Demand
(ac-ftiyr)

762

683

598

551

484

Current Supply
(ac-ftiyr)

2,193

2,193

2,193

2,193

2,193

Supply - Demand
(ac-ftiyr)

1,431

1,510

1,595

1,642

1,709

Recommended Short
Term Strategy
(ac-ftiyr)

None Identified

Long Term Strategy
(ac-ftiyr)

None Identified

T\TWDB Tables\[Summary Table]Clay.xls




Water User Group:

Henrietta - Clay

2000 2010 2020 2030 2040
Population 3112 3.268 3431 3,602 3.750
(number of persons)
Water Demand 698 697 693 707 724
(ac-ftiyr)
Current Supply 1,560 1,560 1,560 1,560 1,560
(ac-ftiyr)
Supply - Demand 862 863 867 853 836
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
Long Term Sirategy None Identified
(ac-ftiyr)
Water User Group: Irrigation - Clay

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 4,000 3.900 3.800 3.700 3,600
(ac-ftiyr)
Current Supply 5291 4,448 4,165 3883 3601
(ac-ftiyr)
Supply - Demand 1.291 548 365 183 1
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
Long Term Sirategy None Identified

(ac-ftiyr)
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Water User Group:

Livestock - Clay

2000

2010

2020 2030

2040

Population
(number of persons)

Water Demand
(ac-ftiyr)

2,191

2,191

2,191 2,191

2,191

Current Supply
(ac-ftiyr)

2,201

2,201

2,201 2,201

2,201

Supply - Demand
(ac-ftiyr)

10

10

10 10

10

Recommended Short
Term Strategy
(ac-ftiyr)

None Identified

Long Term Strategy
(ac-ftiyr)

None Identified

Water User Group:

Mining - Clay

2000

2010

2020 2030

2040

Population
(number of persons)

Water Demand
(ac-ftiyr)

308

222

198 184

180

Current Supply
(ac-ftiyr)

508

508

508 508

508

Supply - Demand
(ac-ftiyr)

200

286

310 324

328

Recommended Short
Term Strategy
(ac-ftiyr)

None Identified

Long Term Strategy
(ac-ftiyr)

None Identified
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CLAY

Water User Group: Petrolia - Clay

2000 2010 2020 2030 2040
Population 834 814 779 746 742
(number of persons)
Water Demand 103 96 86 81 79
(ac-ftiyr)
Current Supply 103 96 86 81 79
(ac-ftiyr)
Supply - Demand 0 0 0 0 0
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
L ong Term Strategy None I dentified

(ac-ftiyr)
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2050

533

74

89

15

44

2050

4,772

533

2,193

1,660

CLAY
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2050

3,800

725

1,560

835

2050

3,500

3,500

CLAY
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2050

2,191

2,201

10

2050

180

508

328

CLAY
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2050

744

78

78

CLAY
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COTTLE

Water User Group:

County-Other - Cottle

2000 2010 2020 2030 2040
Population 460 440 420 375 350
(number of persons)
Water Demand 420 399 374 354 328
(ac-ftiyr)
Current Supply 420 399 374 354 328
(ac-ftiyr)
Supply - Demand 0 0 0 0 0
(ac-ftiyr)
Recommended Short
Term Strategy None Identified
(ac-ftiyr)
Long Term Strategy None I dentified
(ac-ftiyr)
Water User Group: Irrigation - Cottle

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 4,434 4,301 4172 4,047 3,925
(ac-ftiyr)
Current Supply 4,584 4,584 4,584 4,584 4,584
(ac-ftiyr)
Supply - Demand 150 283 412 537 659
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
Long Term Strategy None I dentified

(ac-ftiyr)
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COTTLE

Water User Group: Livestock - Cottle

2000 2010 2020 2030 2040

Population
(number of persons)

Water Demand

387 387 387 387 387
(ac-ftiyr)

Current Supply

476 476 476 476 476
(ac-ftiyr)

Supply - Demand

(ac-ftiyr) 89 89 89 89 89

Recommended Short
Term Strategy None I dentified
(ac-ftiyr)

Long Term Strategy

N ldentified
(ac-ftfyr) onetdentt

Water User Group: Mining - Cottle

2000 2010 2020 2030 2040

Population
(number of persons)

Water Demand

(ac-ftiyr) 25 25 27 28 30

Current Supply

(ac-ftiyr) 25 25 27 28 30

Supply - Demand
(ac-ftiyr)

Recommended Short
Term Strategy None I dentified
(ac-ftiyr)

Long Term Strategy

None ldentified
(ac-ftlym) one | dentifi
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COTTLE

Water User Group:

Paducah - Cottle

2000 2010 2020 2030 2040
Population 1,645 1,595 1,501 1,385 1,246
(number of persons)
Water Demand 376 346 309 277 245
(ac-ftlyr)
Current Supply 450 450 450 450 450
(ac-ftlyr)
Supply - Demand 74 104 141 173 205
(ac-ftlyr)
Recommended Short
Term Strategy None Identified
(ac-ftlyr)
Long Term Strategy None Identified

(ac-ftiyr)
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2050

325

303

303

2050

3,808

4,584

776

COTTLE
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2050

387

476

89

2050

30

30

COTTLE
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2050

1,118

217

450

233

COTTLE
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Water User Group:

County-Other - Foard

2000 2010 2020 2030 2040
Population 524 530 537 523 512
(number of persons)
Water Demand 80 75 73 72 71
(ac-ftiyr)
Current Supply 181 181 181 181 181
(ac-ftiyr)
Supply - Demand 101 106 108 109 110
(ac-ftiyr)
Recommended Short
Term Strategy None Identified
(ac-ftiyr)
Long Term Sirategy None Identified
(ac-ftiyr)
Water User Group: Crowell - Foard

2000 2010 2020 2030 2040
Population 1217 1.206 1.194 1144 1,092
(number of persons)
Water Demand 313 204 275 257 243
(ac-ftiyr)
Current Supply 313 204 275 257 243
(ac-ftiyr)
Supply - Demand 0 0 0 0 0
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
Long Term Strategy None Identified

(ac-ftiyr)
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Water User Group:

Irrigation - Foard

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 4,978 4,829 4,684 4,543 4,407
(ac-ftiyr)
Current Supply 5,255 5,255 5,255 5,255 5,255
(ac-ftiyr)
Supply - Demand 277 426 571 712 848
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
L ong Term Strategy None I dentified
(ac-ftiyr)
Water User Group: Livestock - Foard

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 289 289 289 289 289
(ac-ftiyr)
Current Supply 201 201 291 201 201
(ac-ftiyr)
Supply - Demand 5 5 5 5 5
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
L ong Term Strategy None I dentified

(ac-ftiyr)
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FOARD

Water User Group: Mining - Foard

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 23 24 24 25 26
(ac-ftiyr)
Current Supply 23 24 24 25 26
(ac-ftiyr)
Supply - Demand 0 0 0 0 0
(ac-ftiyr)
Recommended Short
Term Strategy None I dentified
(ac-ftiyr)
L ong Term Strategy None I dentified

(ac-ftiyr)
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2050

471

65

181

116

2050

1,042

230

230

FOARD
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2050

4,275

5,255

980

2050

289

201

FOARD
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2050

27

27

FOARD
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HARDEMAN

Water User Group:

Chillicothe - Hardeman

2000 2010 2020 2030 2040
Population 784 792 818 833 848
(number of persons)
Water Demand 122 116 112 112 110
(ac-ftlyr)
Current Supply 141 138 136 136 135
(ac-ftlyr)
(ac-ftlyr)
Recommended Short
Term Strategy None I dentified
(ac-ftlyr)
Long Term Strategy None Identified
(ac-ftlyr)
Water User Group: County-Other - Hardeman

2000 2010 2020 2030 2040
Population 972 1,025 1,110 1,130 1,150
(number of persons)
Water Demand 200 194 202 200 201
(ac-ftlyr)
Current Supply 284 284 284 284 284
(ac-ftlyr)
(ac-ftlyr)
Recommended Short
Term Strategy None I dentified
(ac-ft/yr)
Long Term Strategy None Identified

(ac-ftiyr)
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HARDEMAN

Water User Group:

Irrigation - Hardeman

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 4,999 4,849 4,704 4,563 4,426
(ac-ft/yr)
Current Supply 7,295 7,295 7,295 7,295 7,295
(ac-ftlyr)
Supply - Demand 2,296 2,446 2,591 2,732 2,869
(ac-ftiyr)
Recommended Short
Term Strategy None Identified
(ac-ftfyr)
Long Term Strategy None Identified
(ac-ftlyr)
Water User Group: Livestock - Hardeman

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 480 480 480 480 480
(ac-ft/yr)
Current Supply 496 496 496 496 496
(ac-ft/yr)
Supply - Demand 16 16 16 16 16
(ac-ftlyr)
Recommended Short
Term Strategy None Identified
(ac-ftfyr)
Long Term Strategy None Identified

(ac-ftiyr)
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HARDEMAN

Water User Group: Manufacturing - Hardeman

2000 2010 2020 2030 2040

Population
(number of persons)

Water Demand

347 374 398 424 452
(ac-ftiyr)

Current Supply

347 374 398 424 452
(ac-ftiyr)

Supply - Demand
(ac-ftiyr)

Recommended Short
Term Strategy None I dentified
(ac-ftiyr)

Long Term Strategy

N ldentified
(ac-ftfyr) onetdentt

Water User Group: Mining - Har deman

2000 2010 2020 2030 2040

Population
(number of persons)

Water Demand
(ac-ftiyr)

Current Supply
(ac-ftiyr)

Supply - Demand
(ac-ftiyr)

Recommended Short
Term Strategy None I dentified
(ac-ftiyr)

Long Term Strategy

None ldentified
(ac-ftlym) one | dentifi
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HARDEMAN

Water User Group:

Quanah - Hardeman

2000 2010 2020 2030 2040
Population 3.200 3,140 3,080 3,060 3,040
(number of persons)
Water Demand 614 572 532 514 502
(ac-ftlyr)
Current Supply 614 572 532 514 502
(ac-ft/yr)
Supply - Demand 0 0 0 0 0
(ac-ft/yr)
Recommended Short
Term Strategy None Identified
(ac-ftiyr)
Long Term Strategy None I dentified
(ac-ft/yr)
Water User Group: Steam Electric Power - Hardeman

2000 2010 2020 2030 2040
Population
(number of persons)
Water Demand 1,000 1,000 1,000 1,000 1,000
(ac-ftlyr)
Current Supply 1,655 1,601 1,548 1,494 1,440
(ac-ft/yr)
Supply - Demand 655 601 548 494 440
(ac-ft/yr)
Recommended Short
Term Strategy None Identified
(ac-ftfyr)
Long Term Strategy None I dentified

(ac-ftiyr)
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2050

861

110

135

25

2050

1,166

204

284

80

HARDEMAN
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APPENDIX B

SOCIO-ECONOMIC IMPACTS OF NOT
MEETING WATER NEEDS

TEXAS STATE WATER PLAN

REGION B

JANUARY 5, 2001



TABLE 1. RELATIONSHIP OF WATER NEEDS AND IMPACTS TO PROJECTIONS

WITHOUT CONSTRAINTS, REGION B, 2000 - 2050

WATER
Projected
Projected Water Percent
Decade Demand Shortage Shortage
(acre-feet)
2000 169,573 392 0.2%
2010 184,578 394 0.2%
2020 185,634 417 0.2%
2030 187,202 484 0.3%
2040 185,026 559 0.3%
2050 183,213 669 0.4%
POPULATION
Population
With
Baseline Water  Percent
Decade Population  Shortage Loss
2000 197,793 196,384 0.7%
2010 204,521 203,341 0.6%
2020 210,634 209,318 0.6%
2030 213,261 211,694 0.7%
2040 215,196 213,378 0.8%
2050 216,914 214,783 1.0%

EMPLOYMENT
Employment

Baseline  With Water  Percent

Decade Employment Shortage Loss
(FTE jobs)
2000 87,860 87,182 0.8%
2010 93,547 92,913 0.7%
2020 94,135 93,481 0.7%
2030 93,840 93,086 0.8%
2040 96,846 96,005 0.9%
2050 98,517 97,525 1.0%
INCOME
Income With

Baseline Water  Percent
Decade Income Shortage Loss

(millions, 1999 $)
2000 2,441 2,424 0.7%
2010 2,599 2,582 0.7%
2020 2,616 2,597 0.7%
2030 2,608 2,586 0.8%
2040 2,691 2,666 0.9%
2050 2,737 2,707 1.1%

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001



FIGURE 1. SUMMARY OF SOCIO-ECONOMIC IMPACTS OF NOT MEETING WATER
NEEDS, REGION B, 2000 - 2050
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TABLE 2. SUMMARY OF IMPACTS BY DECADE AND CATEGORY
REGION B, 2000 - 2050

Impact of
Need on

Gross Impact of

Business Need on
Output in Impact of| Income in|Number of
Value of] Impact off 1999 US Impact of Need on[ 1999 US WUGs
Need (Acre Need on Dollars Need on School Dollars with
Category Decade Feet)] Employment| (Millions)] Population| Enrollment| (Millions) Needs
Municipal 2000 -337 600 40.0 1,251 309 15.0 2
Manufacturing 2000 -55 78 7.8 158 35 2.5 1
Steam Elec. 2000 0 0 0.0 0 0 0.0 0
Mining 2000 0 0 0.0 0 0 0.0 0
Irrigation 2000 0 0 0.0 0 0 0.0 0
Livestock 2000 0 0 0.0 0 0 0.0 0

TOTAL -392 678 47.8 1,409 344 17.5
Municipal 2010 -230 401 26.9 748 196 10.0 2
Manufacturing 2010 -164 233 23.3 432 110 7.5 1
Steam Elec. 2010 0 0 0.0 0 0 0.0 0
Mining 2010 0 0 0.0 0 0 0.0 0
Irrigation 2010 0 0 0.0 0 0 0.0 0
Livestock 2010 0 0 0.0 0 0 0.0 0

TOTAL -394 634 50.2 1,180 306 17.5
Municipal 2020 -198 342 23.1 672 144 8.5 2
Manufacturing 2020 -219 312 31.1 644 151 10.0 1
Steam Elec. 2020 0 0 0.0 0 0 0.0 0
Mining 2020 0 0 0.0 0 0 0.0 0
Irrigation 2020 0 0 0.0 0 0 0.0 0
Livestock 2020 0 0 0.0 0 0 0.0 0

TOTAL -417 654 54.1 1,316 295 18.5
Municipal 2030 -198 347 23.3 727 181 8.6 2
Manufacturing 2030 -286 407 40.6 840 216 13.1 1
Steam Elec. 2030 0 0 0.0 0 0 0.0 0
Mining 2030 0 0 0.0 0 0 0.0 0
Irrigation 2030 0 0 0.0 0 0 0.0 0
Livestock 2030 0 0 0.0 0 0 0.0 0

TOTAL -484 754 63.8 1,567 397 21.7
Municipal 2040 -157 270 18.2 608 159 6.7 2
Manufacturing 2040 -402 572 57.0 1,210 313 18.3 1
Steam Elec. 2040 0 0 0.0 0 0 0.0 0
Mining 2040 0 0 0.0 0 0 0.0 0
Irrigation 2040 0 0 0.0 0 0 0.0 0
Livestock 2040 0 0 0.0 0 0 0.0 0

TOTAL -559 842 75.2 1,818 472 25.1
Municipal 2050 -148 250 17.0 566 167 6.2 2
Manufacturing 2050 -521 742 73.9 1,565 413 23.8 1
Steam Elec. 2050 0 0 0.0 0 0 0.0 0
Mining 2050 0 0 0.0 0 0 0.0 0
Irrigation 2050 0 0 0.0 0 0 0.0 0
Livestock 2050 0 0 0.0 0 0 0.0 0

TOTAL -669 992 90.9 2,131 580 30.0

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001




Table 9.00 - Social and Economic Impacts of Not Meeting Needs by Region, 2000

Impact of
Need on

Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -65 92 6.6 190 46 2.2
B 20930000 VERNON -272 508 334 1,061 263 12.7
B 21001244 MANUFACTURING -55 78 7.8 158 35 2.5

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 9.10 - Social and Economic Impacts of Not Meeting Needs by Region, 2010

Impact of

Need on
Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -63 89 6.4 148 37 2.2
B 20930000 VERNON -167 312 20.5 600 159 7.8
B 21001244 MANUFACTURING -164 233 23.3 432 110 7.5

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 9.20 - Social and Economic Impacts of Not Meeting Needs by Region, 2020

Impact of
Need on

Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -61 86 6.2 148 23 2.1
B 20930000 VERNON -137 256 16.8 524 121 6.4
B 21001244 MANUFACTURING -219 312 311 644 151 10.0

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 9.30 - Social and Economic Impacts of Not Meeting Needs by Region, 2030

Impact of
Need on

Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -51 72 5.2 155 37 1.8
B 20930000 VERNON -147 275 18.1 572 144 6.9
B 21001244 MANUFACTURING -286 407 40.6 840 216 13.1

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 9.40 - Social and Economic Impacts of Not Meeting Needs by Region, 2040

Impact of

Need on
Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -52 73 5.3 184 41 1.8
B 20930000 VERNON -105 196 12.9 424 118 4.9
B 21001244 MANUFACTURING -402 572 57.0 1,210 313 18.3

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 9.50 - Social and Economic Impacts of Not Meeting Needs by Region, 2050

Impact of

Need on
Gross Impact of
Business Need on
Output in Impact of Income in
Value of Impact of 1999 US Impactof Needon 1999 US
Need (Acre Need on Dollars  Need on School Dollars
RWPG Letter, Water User Group Identifier, Name Feet) Employment (Millions) Population Enrollment (Millions)
B 20277000 ELECTRA -57 80 5.8 206 64 2.0
B 20930000 VERNON -91 170 11.2 360 103 4.3
B 21001244 MANUFACTURING -521 742 73.9 1,565 413 23.8

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001
Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.00 - Social and Economic Impacts of Not Meeting Needs by Basin, 2000

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -65 92 6.6 190 46 2.2
VERNON 20930000 B 2 -272 508 334 1,061 263 12.7
MANUFACTURING 21001244 B 2 -55 78 7.8 158 35 2.5

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.10 - Social and Economic Impacts of Not Meeting Needs by Basin, 2010

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -63 89 6.4 148 37 2.2
VERNON 20930000 B 2 -167 312 20.5 600 159 7.8
MANUFACTURING 21001244 B 2 -164 233 23.3 432 110 7.5

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.20 - Social and Economic Impacts of Not Meeting Needs by Basin, 2020

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -61 86 6.2 148 23 2.1
VERNON 20930000 B 2 -137 256 16.8 524 121 6.4
MANUFACTURING 21001244 B 2 -219 312 311 644 151 10.0

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.30 - Social and Economic Impacts of Not Meeting Needs by Basin, 2030

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -51 72 5.2 155 37 1.8
VERNON 20930000 B 2 -147 275 18.1 572 144 6.9
MANUFACTURING 21001244 B 2 -286 407 40.6 840 216 13.1

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.40 - Social and Economic Impacts of Not Meeting Needs by Basin, 2040

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -52 73 5.3 184 41 1.8
VERNON 20930000 B 2 -105 196 12.9 424 118 4.9
MANUFACTURING 21001244 B 2 -402 572 57.0 1,210 313 18.3

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



Table 10.50 - Social and Economic Impacts of Not Meeting Needs by Basin, 2050

Impact of
Need on

Gross Impact of
Business Need on
Regional Output in Impact of Income in
Water User Water Value of Impact of 1999 US Impactof Needon 1999 US
Group Planning Need Need on Dollars  Need on School Dollars
Water User Group Name Identifier  Group Basin  (Acre-Feet) Employment  (Millions) Population Enroliment (Millions)
ELECTRA 20277000 B 2 -57 80 5.8 206 64 2.0
VERNON 20930000 B 2 -91 170 11.2 360 103 4.3
MANUFACTURING 21001244 B 2 -521 742 73.9 1,565 413 23.8

Impacts based on water needs identified in Table 7 delivered to TWDB as of 9/11/2001

Refer to the introduction of Section 3 for information on identification of the county where a need occurs.



IMPLAN REPORT
OF INDUSTRY FINAL DEMAND
AGGREGATED TO 7 SECTORS

REGION B PRIME A

Millions of Dollars

Industry Households
Livestock 3.899
Irrigation 1.91
Mining 8.924
Manufacturing 237.842
Steam Electric 35.726
Municipal Commercial 920.236
Municipal Household 88.8

Federal
Gov't
0.126
0.105
0.006
0.174
12.298
278.817
773.8

State & Local
Gov't
0.3
0.124
1.197
29.657
8.526
175.835
0.0

Capital
0.04
0.009
1.241
30.478
0.003
21.924
0.0

Inventory
0.016
0.462
0.592
12.98
0.001

7.29
143.9

Domestic  Foreign Final Demand

Exports Exports (Sum)
100.703 1.711 106.795
73.493 53.478 129.581
694.826 8.701 715.487
499.826 169.432 980.389
0.009 0.14 56.703
64.948 37.216 1506.266
0.0 174.1 1180.6

NOTE: The sum of these final demands are not total final demand for the region. These numbers include only selected
sectors from a larger (528 sector) regional model that reported significant water use in the base year. Total final demand
for the region would include all remaining, lower water use sectors.



Employment

IMPLAN REPORT
OF MULTIPLIERS

Region B Water Planning Region

Jobs Per Million Dollars of Output

Industry
Livestock
Irrigation
Municipal Commercial
Mining
Manufacturing
Steam Electric
Municipal Household

Output

(Gross Business Receipts/Sales)

Industry
Livestock
Irrigation
Municipal Commercial
Mining
Manufacturing
Steam Electric
Municipal Household

Labor Income

Industry
Livestock
Irrigation
Municipal Commercial
Mining
Manufacturing
Steam Electric
Municipal Household

* Income Portion of Gross Outputs

Direct Effects

Direct Effects

Direct Effects*

Indirect Induced
Effects Effects
19.8 8.7 5.2
23.0 9.1 5.0
24.6 3.5 10.3
6.9 2.6 4.4
7.7 5.7 6.5
2.7 2.2 4.5
9.8 1.7 2.6
Indirect Induced
Effects Effects
1 0.496 0.301
1 0.494 0.292
1 0.226 0.596
1 0.247 0.255
1 0.431 0.377
1 0.178 0.261
1 0.120 0.148
Indirect Induced
Effects* Effects*
0.179 0.165 0.120
0.149 0.186 0.117
0.591 0.091 0.237
0.219 0.073 0.102
0.280 0.152 0.150
0.234 0.065 0.104
0.191 0.041 0.051

Total

33.7
37.2
38.3
13.8
19.8

9.4
14.0

Total
1.798
1.787
1.822
1.502
1.808
1.440
1.268

Total*
0.465
0.451
0.919
0.393
0.582
0.403
0.283

Type |
Multiplier
1.441
1.396
1.141
1.373
1.737
1.836
1.173

Type
Multiplier
1.496
1.494
1.226
1.247
1.431
1.178
1.120

Type
Multiplier
1.921
2.253
1.154
1.331
1.542
1.278
1.215

Type Il
Multiplier

1.704
1.615
1.559
2.013
2.585
3.530
1.429

Type ll
Multiplier

1.798
1.787
1.822
1.502
1.808
1.440
1.268

Type ll
Multiplier

2.590
3.038
1.555
1.795
2.079
1.724
1.484



APPENDIX C

PLAN COMMENTS AND RESPONSES

TEXAS STATE WATER PLAN

REGION B

JANUARY 5, 2001
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