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COKE COUNTY UNDERGROUND
WATER CONSERVATION DISTRICT

DISTRICT MISSION

The overall objective of the Coke County Underground Water Conservation District is to preserve
the integrity of the groundwater in the aquifer over which the land in the district is located. This
objective may be accomplished as the district provides for the conservation, preservation,
protection recharge, and prevention of waste of the groundwater reservoirs. This Management
Plan will help provide guidance to accomplish the overall objective of the district. The plan is an
open-ended document and can be revised or updated as needed to help meet the district goals and
objectives.

REGIONAL COOPERATION AND COORDINATION

The District is a member of the West Texas Regional Groundwater Alliance (WTRGA). This
regional alliance consists of seventeen (17) locally created and locally funded districts that
encompass approximately eighteen (18.2) million acres or twenty eight thousand three hundred
sixty eight (28,368) square miles of West Texas. To put this in perspective, this area is larger than
many individual states including Rhode Island (1,045 sq mi), Delaware (1,954 sq mi), Puerto Rico
(3,425 sq mi), Connecticut (4,845 sq mi), Hawaii(96,423 sq mi), New Jersey (7,417 sq mi)
Massachusetts (7,840 sq mi), New Hampshire (8,968 sq mi), Vermont (9,250 sq mi) Maryland
(9,774 sq mi), and West Virginia (24,230 sq mi). This West Texas region is as diverse as the State
of Texas. Due to the diversity of the region, each member district provides it’s own unique
programs to best serve its constituents.

In May of 1988, four (4) groundwater districts; Coke County UWCD, Glasscock County UWCD,
Irion County WCD, and Sterling County UWCD adopted the original Cooperative Agreement. As
new districts were created, they too adopted the Cooperative Agreement. In the fall of 1996, the
original Cooperative Agreement was redrafted and the West Texas Regional Groundwater
Alliance was created. The current member districts are:

Coke Co. UWCD  (1988) Crockett Co. GCD (1992) Glasscock GCD (1988)
Hickory UWCD #1 (1997) Hill Country UWCD (2005)  Irion Co. WCD (1988)
Kimble GCD (2004) Lipan-Kickapoo WCD (1989)  Lone Wolf GCD (2002)

Menard Co.UWD  (2000) Middle Pecos GCD (2005)  Permian Basin UWCD (2006)
Plateau UWC & SD (1991)  Santa Rita UWCD (1990)  Sterling Co. UWCD  (1988)
Sutton Co. UWCD (1991) Wes-Tex GCD (2005)

This Alliance was created because the local districts have a common objective to facilitate the
conservation, preservation, and beneficial use of water and related resources. Local districts
monitor the water-related activities of the State’s largest industries such as farming & ranching, oil
& gas and municipalities. The alliance provides coordination essential to the activities of these
member districts as they monitor these activities in order to accomplish their objectives.
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TIME PERIOD FOR THIS PLAN

This amended plan becomes effective upon adoption by the Board of Directors and
reapproved by the Texas Water Development Board executive administrator due to change in
statue several years ago. This amended plan remains in effect for a ten year period or until
such time as a revised or amended plan is approved.

STATEMENT OF GUIDING PRINCIPIES

The District recognizes that the groundwater resources of the region are of vital importance. The
preservation of this most valuable resource can be managed in a prudent and cost effective manner
through regulation and permitting. The greatest threat to prevent the District from achieving the
stated mission is inappropriate management, based in part on a lack of understanding of local
conditions. A basic understanding of the aquifers and their hydrogeologic properties, as well as a
quantification of resources is the foundation from which to build prudent planning measures. This
management document is intended as a tool to focus the thoughts and actions of those given the
responsibility for the execution of district activities.

General Description

The Coke County Underground Water District was created by Acts of 69th Legislature (1985), p.
6960, Ch. 050, H.B. 2418 under authority of Articles XVI, Section 59 of the Constitution of
Texas.

The residents confirmed the District and also voted to fund the District operations through local
property taxes. It became an active district on April 5, 1986. On April 5, 1986, the District
adopted rules and by-laws which became effective immediately and on this date the District
adopted a management plan. With the adoption of these rules, the District implemented a well-
permitting and registration program. The current members of the Board of Directors are:
President Joe R. Ash, Vice-President LeDrew Arrott, Secretary Jimmie Byrne, and members Wes
Washam, Shane Webb. The District General Manager is Winton Milliff. The Coke County
UWCD covers all of Coke County. Recreational areas include golf, hunting and fishing.

Location and Extent

The District has an area extent of 911 square miles located approximately 32 miles north of San
Angelo and 65 miles southwest of Abilene. The population of the District was about 3,231 in
2012. Two incorporated cities lie within the boundaries of the District: Robert Lee, population
1046, the county seat and Bronte, population 999.

The economy of Coke County is based on ranching, farming, and oil & gas production. The

annual income from agriculture is approximately $16,615 million. Cattle, sheep and goats sales

represent more than 90 percent of the farm and ranch income. In 2012, the county produced

774,897 barrels of oil and 4,399,465 MCF gas. The highly volatile price of petroleum products
2



makes it very hard to estimate. The water used in Coke County comes from both groundwater and
surface water sources. The District has one small lakes Mountain Creek and two major reservoirs
in the county impounding surface water runoff. The two largest is E.V. Spence Reservoir, which
is formed on the Colorado River near Robert Lee, Oak Creek Reservoir, in the northeast corner of
the county, furnishes water to the towns of Sweetwater, Bronte, Robert Lee and Blackwell. Bronte’s water
well field supplements Oak Creek water. Water for livestock needs is furnished by either small surface
water catchment tanks or by wells. Groundwater of varying quality is used in drilling and fracturing of oil
and gas wells in the District.

Topography and Drainage

The southwestern part of Coke County is in the Edwards Plateau section of the Great Plains physiographical
province; the northwestern part of the county is in the Central Texas section, which includes the Callahan
Divide. The county is bisected diagonally by the southeastward flowing Colorado River. Altitudes range
from about 1,700 feet above mean sea level in the river valley to more than 2,600 feet on the Edwards
Plateau.

Except for the rugged and dissected escarpment, the Edwards Plateau is relatively flat. The soils are mostly
thin, dark-colored, calcareous loams. The Central Texas section is characterized by a rolling topography
and deep red-brown loam soils. Much of the area, however, is capped with caliche.

Surface drainage on the plateau is mostly internal, but during periods of heavy rainfall, some intermittent
low-gradient streams flow southward to the North Concho River. Intermittent streams in canyons along the
escarpment flow to the Colorado River. The Central Texas section is drained by the Colorado River and its
intermittent tributaries, many of which enter Robert Lee Reservoir.

Groundwater Resources of the Coke County UWCD

The oldest geologic units cropping out in the county are the westward-dipping Permian “red beds”. These
rocks are composed mainly of shale and fine-grained sandstone, and scattered beds, lenses

and stringers of gypsum, anhydrite, and dolomite. In the western and southern plateau areas, the Permian
rocks are overlain by eastward-dipping sand, clay and limestone of Cretaceous age. Alluvial deposits of
Quaternary age occur in the valleys of the Colorado River and its tributaries.

Water in the alluvium and in the Cretaceous rocks (Fredericksburg and Trinity Groups) occurs under water-
table conditions. Water in the Permian rocks (Clear Fork, Pease River and Artesian Groups, and Ochoa
Series) occurs under both water- tables and artesian conditions. The water producing zones in the
geological units are (1) sand and gravel in the alluvium, (2) fine sands or fractures and solution openings in
limestone beds of the Fredericksburg and Trinity Groups and (3) sand, gypsum and dolomite strings or
lenses in the Permian rocks.

The Edwards-Trinity (Plateau) aquifer enters Coke County on the West and progresses to the southeast.
Wells in the southeast corner of the county produce large volumes of water. The northeast part of the
county lays over the Trinity aquifer.

Chemical quality of the Edwards-Trinity (Plateau) water ranges from fresh to slightly saline. The
water is typically hard and may vary widely in concentrations of dissolved solids made up mostly of
calcium anbicarbonate. The principal sources of recharge to the aquifers of Coke County are
(1)direct precipitation on the outcrops; (2)infiltration of water from surface reservoirs, rivers,
and numerous intermittent streams; and (3) subsurface inflow from adjoining counties. (3)



Groundwater Availability
Model Run 07-39 TWDB

Table 1:  Selected flow terms for each aquifer layer, into of the Coke County Underground

Water Conservation District, averaged for the years 1980 to 1999from the groundwater
availability model of the Edwards-Trinity (Plateau) Aquifer and 1980 to 1998 from the
model of the Lipan Aquifer. Flows are reported in acre-feet per year. Note: a negative
value refers to flow out of the aquifer in the district. A positive value refers to flow into the
aquifer in the district. All numbers are rounded to the nearest 1 acre-foot per year. Flow
into and out of the confining layers are negligible compared to the aquifers and are not

included.
Lateral Lateral Net inter- Net inter-
Aquifer Surface Surface inflow into | outflow from | aquifer flow | aquifer flow
water inflow| water outflow | district district (upper) (lower)
Edward-Trinity 0 -6,790 1,238 -549 0 0
(Plateau)
Lipan 0 0 489 -2,223 0 0

Source: TWDB Groundwater Availability Model Run 07-39

Table 2: Summarized information needed for the Coke County Underground Water

Conservation District’s management plan. All values are reported in acre-feet per
year. All numbers are rounded to the nearest 1 acre-foot per year.

Management Plan requirement Aquifer or confining unit Results

Edward-Trinity (Plateau) 5,957

Estimated annual amount of recharge

From precipitation to the district Lipan 1,745

Estimated annual volume of water Edward-Trinity (Plateau) 6,790

That discharges from the aquifer to

Springs and any surface water body Lipan 0

Including lakes, streams, and rivers

Estimated annual volume of flow into Edward-Trinity (Plateau) 1,238

The district within each aquifer in the Lipan 489

District

Source: TWDB Groundwater Availability Model Run 07-39

Table 2 is continued on the next page.
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Groundwater Availability
Model Run 07-39 TWDB

Table 2 Continued
Management Plan requirement Aquifer or confining unit Results

Edward-Trinity (Plateau) 549
Estimated annual volume of flow out
of the district within each aquifer in Lipan 2,223
the district
Estimated annual net volume of flow Edward-Trinity (Plateau) 0
between each aquifer in the district

Lipan 0

Source: Kan Tu, P.G. Model Run 07-39 on April 8, 2008

Annual Amount of Additional Natural
Or Artificial Recharge in Coke County UWCD

Based on Region F Table 3-1-1 Annual Groundwater Availability, is estimated natural annual
recharge within the District is 12 acre feet from the Dockum aquifer and 3,242 acre feet the
Edward-Trinity. Due to the minimum amount of annual rainfall in the District, no increase in
natural or artificial recharge can be expected. An estimate of the existing total usable amount
of groundwater in the District is equal to the recharge.

Table 3-1-1
Annual Recharge | Annual Supply | Annual
County Aquifer Basin During Drought From Storage | Availability
Coke Dockum Colorado 12 0 12
Edward-Trinity | Colorado 3,242 0 3,242

Source: Region Water Plan March 2005

Tables 1-2-3 on pages 4-5 This data Model Run 07-39 is presented here for comparison
purposes. Latest GAM Run 12-019 data in Appendix B is data for Coke County
Underground Water Conservation District Management Plan.




DESIRED FUTURE CONDITIONS (DFC)

On July 29, 2010, upon completion of the first cycle of joint planning among districts in

Groundwater Management Area 7 mandated by section 36.108 of the Texas Water Code,
GMA 7 adopted the following Desired Future Conditions for aquifers of the Coke County

Underground Water District. An average drawdown of 7 feet for the Edwards-Trinity
(Plateau) aquifer, except for the Kinney County GCD based on Scenario 10 of the which is
TWDB GAM Run 09-35 incorporated in its entirety into this resolution.

The latest DFC data is found in Appendix C GAM Run 10-043 MAG (Version 2) for

Draw Down Data in the Texas State Water Plan.

Surface Water Resources
Coke County | WCD

There are 3 surface water lakes in Coke County UWCD, Lake Spence, Mountain Creek
Lake located at Robert Lee and Oak Creek Lake located near Blackwell. The water supply
from these 3 lakes is estimated.

Projected Surface Water Supplies

Coke Country UWCD
RWP Water User Group | County | River Source Name 2000 2010 | 2020 | 2030 | 2040 | 2050 | 2060
G Basin
F Bronte Village Coke Colorado Oak Creek Lake/ 403 0 0 0 0 0 0
Reservoir
F Robert Lee Coke Colorado Colorado River MWD 350 256 231 340 317 302 281
System
F Robert Lee Coke Colorado Mountain Creek 342 0 0 0 0 0 0
Lake/Reservoir
F Robert Lee Coke Colorado Colorado River Run- 0 7 7 7 7 7 7
Of-River City of R.L.
F County Other Coke Colorado Colorado River MWD 120 77 65 95 86 82 76
System
F Steam Electric Coke Colorado Oak Creek Lake/ 1,000 0 0 0 0 0 0
Power Reservoir
F Mining Coke Colorado Colorado River MWD 0 232 239 378 378 380 372
System
F Irrigation Coke Colorado Colorado River 275 41 41 41 41 41 41
Combined Run-of-
River Irrigation
F Livestock Coke Colorado Livestock Local Supply 542 370 370 370 370 370 370
Total Projected Surface Water Supplies (acre-feet per year) = 3,032 983 953 1,231 1,199 1,182 1,147

Source: Volume 3, 2007 State Water Plan Projected Surface Water Supplies.

The latest Surface Water Projection data is in Appendix A of the 2012 Texas State

Water Plan.




Projected Water Supplies to Users
Coke County UWCD
Table 3.5-1

County Year 2010 | Year 2020 | Year 2030 | Year 2040 | Year 2050 | Year 2060

Coke 2,115 2,105 2,349 2,358 2,366 2,345

Source: Region F Water Plan and TWDB Currently available supply reflect the most
limiting factor affecting water availability to users in the District These limitations
include firm yield of reservoirs and other factors. Current supply to Water users.

Latest Data:

Appendix C Gam Rum 10-043 Mag (Version 2) Modeled Available Groundwater For
The

Edwards-Trinity (Plateau), Trinity, And Pecos Valley Aquifer in Groundwater
Management Area 7.

Historical Groundwater Pumpage
Summary for Coke County

Unit Acre Feet

TOTAL
1999 701 acre-feet per year
2000 1,070 acre-feet per year
2001 963 acre-feet per year
2002 1,138 acre-feet per year
2003 715 acre-feet per year

Source: TWDB Water Use Survey Database 03/28/2007

Latest data Table 1 specified pumpage used in this model simulation in comparison with both GAM
Run 07-03 (Donnelly, 2007) baseline pumpage and the groundwater availability numbers from the 2007
State Water Plan.



Potential Supply and Demands Issues and Solutions

Surface water and aquifer supply for Coke County UWCD was projected to be 105,030
acre-feet per year in 2000. Water demands for 2000 were 2,845 acre-feet per year. While
water supply for 2050 is projected to be 90,358 acre-feet per year, the demands for 2050 is
projected to be 3,310 acre-feet per year. Based on these calculations, it is projected that the
Coke County UWCD supply exceeds its demands in year 2050. Data supplied by the
Texas Water Supplies Section and Texas Water Planning Databases Volume 3, 2007 and
the 2007 State Water Plan.

Information by Source
(Values in Acre-Feet)
(TWDB Water Supplies Section)

Reservoir/ | Basin or 2000 2010 2020 2030 2040 2050
Aquifer County

Name

Oak Colorado 4,800 4,700 4,600 | 4,500 4,400 4,300
Creek

CRMWD | Colorado 96,500 94,000 | 91,100 | 88,100 85,200 82,395
Surface 101,300 98,700 | 95,700 | 92,600 89,600 86,695
Total

Edwards | Coke 3,145 3,145 3,145 3,145 3,145 3,183
Trinity

Trinity Coke 585 585 585 585 858 480
Aquifer 3,730 3,730 3,730 | 3,730 3,730 3,663
Total

Grand 105,030 | 102,430 | 99,430 | 96,330 93,330 90,358
Total

Source: TWDB Water Supplies Section.

The latest data in Water Sources is found in Appendix A of the 2012 Texas State
Water Plan.



Projected Water Demands

RWPG | Water User Group | County | River Basin | 2000 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Coke County UWCD
F Bronte Village Coke Colorado 231
F Robert Lee Coke Colorado 365
F County Other Coke  Colorado 161
F Steam Electric Power Coke Colorado 372
F Mining Coke Colorado 405
F Irrigation Coke  Colorado 937
F Livestock Coke Colorado 374
Total Projected Water Demands (acre-feet per year)= 2,845

248
354
178
310
488
936
593
3,107

266
354
170
247
528
936
593

3,094

266
354
170
289
550
934
593

3,156

266 266
354 354
170 170
339 401
572 593
933 933
593 593

266
354
170
477
614
933
593

3,227 3310 3,407

Source: Volume 3, 2007 State Water Plan Projected Water Demands
All estimates of groundwater availability, usage, supplies, recharge, storage, and future
demands are from data supplied by the Texas Water Development Board, unless otherwise
noted. Data sources include “Water for Texas-2002” 2007 State Water Plan, data included
in the Region F Regional Water Plan adopted in January 2006. These estimates will be
used until other data is available from ongoing studies of the region.”

The latest Water Demands data is found in Appendix A of the 2012 Texas State

Water Plan.

Management of Groundwater Supplies and Actions, Procedures, Performance and

Avoidance for Plan Implementation

The District will manage the supply of groundwater within the District in order to preserve
and protect the resource, while seeking to maintain the economic viability of all of the
groundwater user groups. In consideration of the economic and cultural activities
occurring within the District, the District will identify and engage in such activities and

practices that if implemented, would result in preservation and protection of the

groundwater. The District will implement provisions of this plan and will utilize the
provisions of this plan as guideposts for determining the direction or priority for Districts.
Rules adopted by the District shall be pursuant to TWC Chapter 36 and the provisions of
this plan. All rules will be enforced and will be based on the best technical evidence
available. The District adopted rules in 1989 and amended rules in 1994 and 2003 and will
amend the rules as necessary. A copy of the rules is attached.

Methodology for Tracking Progress

The methodology that the District will use to trace its progress on an annual basis, in achieving all

of its management goals will be as follows:

The District manager will prepare and present an annual report to the Board of Directors on District
performance in regards to achieving management goals and objectives for the previous fiscal year,
during the first meeting of each new fiscal year. The report will include the number of instances
each activity was engaged in during the year. The Annual Report will be maintained on file in the

District office.

9




Coke County Water Budget

Table A-I. Annual water budget for each county at the end of the 51-year predictive
portion of the model run using the requested pumpage and normal rainfall condition in the
groundwater availability model for the Edwards-Trinity (Plateau) Aquifer (in acre-feet per
year). Total pumpage for each county listed in Tables 1 and 2 matches the total value listed
for wells in the water budget. The model includes two layers, representing the Edwards
and associated limestones (Layer 1) and undifferentiated Trinity units (Layer 2). The
Pecos Valley Aquifer is included in Layer 1 of the model

Water Budget

In Out
Model Layer 1
Reservoirs (Constant Head Cells) - n
Storage - n
Springs and Seeps (Drain Package)
Inter-aquifer Flow (GHB Package) . -
Wells n -
Streams and Rivers (Stream Package) - n
Recharge
Lateral Inflow -- -
Vertical Leakage Downward ' -
Model Layer 2
Reservoirs (Constant Head Cells) 0 0
Storage 2 0
Springs and Seeps (Drain Package) 0 3,343
Inter-aqulfer Flow (GHB Package) 0 50
Wells 0 3,243
Streams and Rivers (Stream Package) 0 0
Recharge 5,916 0
Vertical Leakage Upward -- --
Lateral Inflow 1,164 446
Total Pumpage 3,243

Source: Groundwater Availability Model provided by
the TWDB. Flow terms expressed in acre-feet
per year.

The latest Budget data is found Appendix C GAM Run 10-43 MAG
(Version 2) 2012 Texas State Water Plan.
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2007 State Water Plan Projected Water Needs

Coke County UWCD

RWPG | Water User Group County | River Basin | 2010 2020 | 2030 ‘ 2040 | 2050 | 2060
F Bronte Village Coke Colorado -129 | -129 | -129 -129 | -129 -129
F Robert Lee Coke Colorado -88 -108 5 -14 =27 -48
F County Other Coke Colorado -28 -32 0 -6 -9 -15
F Steam Electric Power Coke Colorado -310 -247 | -289 -339 -401 -477
F Mining Coke Colorado -86 | -119 -2 -24 -43 =72
F Irrigation Coke Colorado -363 | -363 | -361 -360 -360 -360
F Livestock Coke Colorado 0 0 0 0 0 0

Total Projected Water Needs | -1,004 -998 | -776 -872 | -969 | -1,101

(acre-feet per year) =

Source: Volume 3, 2007 State Water Plan Projected Water Needs.

The latest Water Needs data is found in Appendix A of the 2012Texas State Water

Plan.
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Projected Water Management Strategies Coke County UWCD

RWPG | WUG WwWUG River Water Management Source Source 2010 | 2020 | 2030 2040 | 2050 | 2060
County Basin Strategy Name County
F Bronte Village | Coke Colorado | Subordination Oak Creek Lake/Reservoir Reservoir 129 129 129 | 129 129 129
F Bronte Village | Coke Colorado | Rehabilitation of Pipeline | Oak Creek Lake/Reservoir | Reservoir 129 129 129 | 129 129 129
F Bronte Village | Coke Colorado | Develop Other Aquifer Other Aquifer Coke 100 100 100 | 100 100 100
Supplies
F Bronte Village | Coke Colorado | Reuse Direct Reuse Coke 0 0 0| 110 110 110
F Bronte Village | Coke Colorado | Municipal Conservation Conservation Coke 16 45 48 48 50 51
F Robert Lee Coke Colorado | Municipal Conservation Conservation Coke 16 40 44 45 46 48
F Robert Lee Coke Colorado | New WTP and Storage Colorado River MWD Reservoir 200 200 200 | 200 200 200
Facilities System
F Robert Lee Coke Colorado | Reuse Direct Reuse Coke 0 0 0| 110 110 110
F Steam Electric | Coke Colorado | Subordination Oak Creek Lake/Reservoir Reservoir 310 247 289 | 339 401 477
F Bronte Village | Coke Colorado | New Pipeline from San Other Aquifer Tom 0 280 280 | 280 280 280
Angelo Desalination Plant Green
F Robert Lee Coke Colorado | New Pipeline from San Other Aquifer Tom 0 448 448 | 448 448 448
Angelo Desalination Plant Green
F Bronte Village | Coke Colorado | Regional System from Brownwood Lake/Reservoir | Reservoir 280 280 280 | 280 280 280
Lake Brownwood
F Robert Lee Coke Colorado | Regional System from Brownwood Lake/Reservoir | Reservoir 448 448 448 | 448 448 448
Lake Brownwood
F Robert Lee Coke Colorado | Desalination Colorado River MWD Reservoir 448 448 448 | 448 448 448
System
F Robert Lee Coke Colorado | New Reservoir Intake Mountain Creek Reservoir 50 50 50 50 50 50
Lake/Reservoir
F County Other Coke Colorado | Subordination Colorado River MWD Reservoir 28 32 0 6 9 15
System
F Mining Coke Colorado | Subordination Colorado River MWD Reservoir 86 119 2 24 43 72
System
F Robert Lee Coke Colorado | Subordination Colorado River MWD Reservoir 95 115 2 21 34 55
System
F Robert Lee Coke Colorado | Brush Control Mountain Creek Reservoir 0 0 0 0 0 0
Lake/Reservoir
Total Projected Water Management Strategies (ac/ft per year)= 2,335 3,110 2,897 3,215 3,315 3,450

Source: TWDB Water Use Survey

The latest Water Management Strategies are found in Appendix A of the Texas State Water Plan.




Goal
1.0

Goal
2.0

Goal
3.0

Goal
4.0

GOALS, MANAGEMENT OBJECTIVES
AND PERFORMANCE STANDARDS

Provide for the efficient use and control of groundwater within the District
(356.5(a)

Management Objective
1.1 Each year the District will locate at least 1 or more water wells for map
location, check water levels and chemical analysis.

Performance Standards

1.1a Annual report to the Board of Directors will include the number of wells
located, the number of wells sampled for water levels, and the number of wells
sampled for chemical analysis.

Control and prevent waste of water (356.5(a)(1)(B)

Management Objective
2.1 Annually, investigate every wasteful practices reported by the public or
identified by District personnel within the District.

Performance Standards

2.1a  Annual report to Board of Directors will include the number of wasteful
practices identified and a summary of action taken to resolve the waste
of groundwater in each identified case.

District Tracking Process (356.6)(a)

Management Objective

3.1 District Manager will prepare and present an annual report to the Board of
Directors on District performance in regards to achieving the management
goals and objectives. This annual report will be maintained on file in the
District office.

Conjunctive surface management issues 356.5(a)(D)

Management Objective

4.1 Monitor rainfall events on the watersheds within the District that will impact
surface water runoff and groundwater recharge.
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Performance Standards

4.1a District will maintain files on rainfall events in order to monitor surface water
runoff and underground recharge within the District through a voluntary
rainfall network. These rainfall totals will be reported annually to the Board.

Goal
5.0 Natural Resource Issues 356.5(a)(1)(E)

Management Objective

5.1 To measure, record and accumulate a historic record of static water levels in
monitor network wells on a periodic basis.

Performance Standards

5.1a The District will establish a water level monitoring network and annually
measure at least 5 wells in the network.

Goal
6.0 Drought Condition (356.5(a)(1)(F)

Management Objective

6.1 District will monitor the Palmer Drought Severity Index (PDSI) by Texas
Climate Divisions. If PDSI indicates that the District will experience severe
drought conditions, the District will notify all public water suppliers within the
District.

Performance Standard

6.1a The District staff will monitor the PDSI and report the number of times the PDSI
is less than-1 (mild drought) to the District Board of Directors on a quarterly
basis.

Goal
7.0 Conservation, Recharge Enhancement, Rainwater-Harvesting, Precipitation

Enhancement and Brush Control where appropriate and cost effective
(356.5)(a)(1)(G)

Management Objective

7.1 Each year the District will provide and distribute literature on water conservation
to promote conservation and efficient use of water.
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Performance Standard

7.1a-The District staff will publish an article concerning water conservation in a local
news paper at least one time a year.

Management Objective: Recharge Enhancement

7.2 Provide information to area residents about recharge enhancement.

Performance Standard

7.2a District staff will provide information, upon request, to area residents about
recharge enhancement.

Management Objective: Rainwater Harvesting

7.3 Provide information to area residents about rainwater harvesting.

Performance Standard

7.3a District staff will provide information, upon request to area residents about
rainwater harvesting.

Management Objective: Precipitation Enhancement

7.4 Provide information to area residents about precipitation enhancement.

Performance Standard

7.4a District staff will provide information, upon request to area residents about
precipitation enhancement.

Management Objective Brush Control

7.5 Provide information to area residents about brush control.

Performance Standard

7.5a District staff will provide information, upon request to area residents about brush
control.
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Goal
8.0 Addressing the Desired Future Conditions Adopted by the District (36.1071(a)((8)

8.1 Management Objective

Each year the District will collect at least 90% of their static level monitoring
wells.

8.1 Performance Standard
Each year the District will post the static levels measurements collected from the

monitoring wells and post them in the news paper and present them to the Board
of Directors in the Annual Report.

Management Goal Determined Not-Applicable

Goal

9.0 Control and prevention of Subsidence ( 356.5)(a)(1)(c)

There is no history of subsidence of aquifer formations within the District upon water level

depletion and available scientific information is that the formations are of sufficient rigidity
that subsidence will not occur.
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Summary definitions.

“Abandoned Well” - shall mean:
1) a well or borehole the condition of which is causing or is likely to cause pollution of
groundwater in the District. A well is considered to be in use in the following cases:
(A) a well which contains the casing, pump and pump column in good condition; or
(B) a well in good condition which has been capped.

2) a well or borehole which is not in compliance with applicable law, including the Rules
and Regulations of the District, the Texas Water well Drillers’ Act, Texas Natural
Resource Conservation Commission, or any other state or federal agency or political
subdivision having jurisdiction, if presumed to be an abandoned or deteriorated well.

“Board” - the Board of Directors of the Coke County Underground Water Conservation
District

“District” - the Coke County Underground Water Conservation District
“TCEQ” - Texas Commission on Environmental Quality.
“TWDB” - Texas Water Development Board

“Waste” as defined by Chapter 36 of the Texas Water Code means any one or more of the
following:
(1) withdrawal of groundwater from a groundwater reservoir at a rate and in an amount
that caused or threatens to cause intrusion into the reservoir of water unsuitable for
agricultural, gardening, domestic or stock raising purposes;

(2) the flowing or producing of wells from a groundwater reservoir if the water produced
is not used for a beneficial purpose;

(3) escape of groundwater from a groundwater reservoir to any other reservoir or
geologic strata that does not contain groundwater;

(4) pollution or harmful alteration of groundwater in a groundwater reservoir by saltwater
or by other deleterious matter admitted from another stratum or from the surface of
the ground;

(5) willfully or negligently causing, suffering, or allowing groundwater to escape into any
river, natural watercourse, depression, lake, reservoir, drain, sewer, street, highway,
road or creek, ditch, or onto any land other than that of the owner of the well unless
such discharge is authorized by permit, rule or order issued by the commission under
Chapter 26;

17



(6) groundwater pumped for irrigation that escapes as irrigation tail water onto land
other than that of the owner of the well unless permission has been granted by the
occupant of the land receiving the discharge; or

(7) for water produced from an artesian well, “waste” has the meaning assigned by
Section 11.205.

“Well”- means an artificial excavation that is dug or drilled for the purpose of producing
groundwater.
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ce_TIE TY
UNDERGROUND WATER QOMSERVATION DISIRJCT

1he Rules of Coke County Underground Water Conservation District
a‘nd as amended are bereby published as of the 27th day of
March  ,1989.

In accordance with Section 59 of Article 16 of the Texas
Constitution and with Acts of the 6S5th Legislature {1985), p. 3210,
ch. 950, H. B. 2418 and Chapters S1 and 52 of the Texas Water Code,
the following rules are heceby ratified and adopted as the rules of
the District by lts Board, All rules or parts of rules in conflict
with these rules are hershy repealed. Each rule as worded herein has
been in effect since date-of passage and as may be herealter amended.

The rules, regulations and mcdes of procedure herein contained
are and have been adopted for the purpose of simplifying procedure,
avoiding delays, saving expense, and facilitating the adminlstration
of the ground water laws of the State and the rules of this District.
To the end that these objectives be attained, these tules shall be so

construed.

These rules may be used as guides in the exercise of discretion,
where discretion ls vested. However, under no circumstances and in no
particular case shall they, or any of them, be. construed as a
limitatlon or restriction upon the exercise of any discretion, where
such exists; nor shall they in any event be construed to deprive the
foard of sn exercise of powers, duties and jurisdiction conferred by
law, nor to limit or restrict the amount and character of data or
infornation which may be required for the proper aéministration of the
law.

RULE 1 —— DEFINITIONS

Unless the context hereof indicates a contrary meaning, the words
tereinafter defined shall have the following neaning in these rules:

(a) "Akandonment” shall mean the intentional discontinuation of
use,

(b) The "Board" .shall mean the Board of Directors of the Coke
County Underground Water Conservation District, consisting of five (5)
duly elected nenmbers,

(c) "Capping” shall mean equipping a well with a suitable device
"that will prevent the entrance of surface pollutants into the well.

(d) “Casing” shall mean a tubular watertight structure installed
in the excavated or drilled hole to maintain the well opening and,
along with cementing, to confine ground waters to their zones of
ocigin and prevent the entiance of surface pollutants,

(e) “Cement” shall mean a neat pPortland or construction cement
mixtuce of not more than seven gallons of water per 94-pound sack of
dey cement, or a cement rlurry which contains cement along with
bentonite, gypsum, or other additives; the well driller will adlere to
the manufacturer's recommend- water content for the mix.

() ‘"Completion" shall mean the sealing off access of
nndesirable water to the well bore by proper casing and/or cementing
procedures.



(g) "District™ shall mean the Coke County Underground Water
Conservation District, maintaining {ts principal office in Robert Lee,
Texas. Where applications, reports and other papers are required to
be filed with or sent to "the District®, this means the District's
headquarters in Robert Lee, Texas.

(h) The term "Well" or "Water Well® shall mean and include any
artificial excavation constructed to produce or which produces more
than 25,000 gallons of water per day or 17.36 gallens per minute,

(i) "Water” shall mean underground water.

(3} "Owner™ shall mean and include any person, fimm, partnership
or corporation that has the right to produce water from the land
either by ownership, contract, lease, easement, or any other estate in
the land.

{k) “"Perscn” shall mean any individual, partnership, fim, or
corporation.

(1) The word "Waste" as used herein shall have the same meaning
ag defined by the Legislature, as follows:

(1) The withdrawal of underground water from an underground
water reservoir at such rate and in such amount so as to cause
the intrusion therein of water not suitable for agricultural,
gardening, domestic, or stock raising purposes.

(2} The flewing or producing of wells from an underground
water reservoir when the water produced therefrom is not used for
a beneficial purpose.

(3) The escape of underground water from one underground
water reservoir to any other reservoir not containing underground
water.

(4) The pollution or harmful alteration of the character of
the undergreund water within the underground water reservoir of
the District by means of salt water or other deleteriocus matter
admitted from scme other stratum or strata or from the surface of
the ground; angd

(5) wWillfully or negligently causing, suffering, or
permitting underground water to escape into any river, creek,
watercourse, depression, or lake, reservoir, drain, sewer,
street, highway, road, or road ditch, or onto any land of any
other person than the owner of such well.

(m) An "Authorized Well Site” shall be:

(1) The location of a proposed well on an application duly
filed until such application is denled; or

{2) The location of a proposed well on a valid permit. (An
authorized well site is not a permit to drill.)

{n) "Cpen or Uncovered Well" shall mean any artificial
excavation drilled or dug for the purpose of producing water from the
underground reservoir, not capped or covered as required by these
rules, which is as nuch as t®wn (10) feet deep, nor more than six (6)
feet in dianeter.
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(o) "Exempt Well” shall mean and include any artificial
excavation constructed to produce or which produces lesg than 25,000
gallens per day or 17.36 gallons per minute. For all purposes herein,
an "exempt well" as defined herein shall be exempt from any and all
rules and requlations created hereunder.

: (p) ™ud" shali mean a relatively homegencus, relatively
+ viscuous fluid produced by the suspension of clay-size particles in
water. .

(q) "Plugging” shall mean an absolute sealing of the well bore.

() "Pollution” shall mean the alteration of the physical,
thermal, chemical, or biological quality of, or the contamination of,
any water in the District that renders the water hammful, detrimental,
or injurious to humans, animal life, vegetation, or proeperty or to
public health, safety, or welfare, or impairs the usefulness or the
public enjoyment of the water for any lawful or reasonable purpcse.

{s) "Undesirable Water" shall mean water that is injurious to
vegetation, to land or to fresh water, or water that can causge
pollution,

(t) "well leg™ shall mean a log accurately kept, on forms
prescribed by the Water Well Drillers Board of Texas, or any successor
requlatory agency with jurisdicticn therefor, at the time of drilling
showing the depth, thickness, character of the different strata
penetrated, location of water-bearing strata, depth, size and
character of casing installed, together with any other data or
information required by the Water tell Drillers Board of Texas or of
this Board. Each copy of a well log shall include the name, mailing
address, and telephone number of the District as well as the Water
Well Drillers Board of Texas and the Texas Water Cammission.

RULE 2 — WASTE

(a) Underground water shall not be produced within, or used
within or without the District, in such a manner or under such
cornditions as to constitute waste as defined in Rule 1 hereof.

(b) Any person producing or using underground water shall use
every possible precaution, in accordance with the most approved
methods, to stop and prevent waste of such water.

(c) No person shall pollute or harmfully alter the character of
the underground water reservoir of the District by means of salt water
or other deletericus matter admitted from scme other stratum or strata
or frem the surface of the ground.

(d) No person shall ccamit waste as that term is defined by
Section (1), Rule 1 of the Rules of the Coke County Underground Water
Conservation District.

RULE 3 — PERMIT REQUIRED

(a) No person shall hereafter begin to drill or drill a well, or
increase the size of a well or pump therein, which well could
reascnably be expected to produce, or a pump designed to produce, in
excess of 25,000 gallons of water per day, without having first
applied to the Board, and had issued a permit to do so, unless the
drilling and operation of the well is exempt by the law or by these
tules.
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ADDITION

The following addition is being wade to the Rules of the Coke County Underground Water
Conservalion District eflective as of May 12, 2003. ‘

RULE 3
Rule 3 (a) and (b) shall remain as wrilten. Rule 3 (c) will be added as follows:

{¢} Preregistration required for exempt wells. A completed application for the drilling of an
excipl well (preregistration) must be filed wilh the District on forms provided by the District
prior lo the drilling of an exempl well. Preregistration is required for all wells defined as

exempt under Rule 1 (o).

Preregistration shall include the following information submilted on forms provided by the
District.

(1) name and address o[ the well owner,
(2) location of the well or proposed location including the county, section, block, survey,

abstract, acreage ot lot size, and the number of [eel lo the nearest non-parallel properly
lines.

(3) Distance in feet to nearest well;
(4) Well use or proposed use;
(5) Signed slatement by the applicant indicating that
(i) the proposed well is Lo e for domeslic use on 2 acres or less of land or is
exempl from permitting; and
(i)  the applicant will (urnish the District with a completed Well Registration form
within 30 days alter completion of the well.
(6) The application to drill an exempt well shall be signed by the owner
of the land vt his duly appointed agen, inc luding a partuer, operator, driller or any
other person who e the authority to construct the well and/or operate the well for the
proposed use.
(7) Such additional data as may be requiréd by the Board.

ATTEST: ' / /
—
CLUETRS a Vsidl Zam R

Secrelary of Board ! : President6f Board




(b) No permit shall be required for the drilling of temporary
wells exenpt by Subsection 118 of Chapter 52, Texas Water Code (being
generally wells used for the production of oil, gas, or other minerals
and water wells used in conjunction therewith).

RJLE 4 -~ DEPCSITS -

Each applicaticn for a permit to drill a well shall be
accompanied by a $§50.00 deposit which shall be accepted by the
District. Said deposit shall be returned to the applicant by the
District 1f: (1) the application is denied; or (2} if the
application {3 granted, upon receipt of correctly completed
registration and log of the well; or (3) if said pemmit location is
abandoned without having been drilled, upon return and surrender of
said permit marked "abandoned® by the applicant. In the event neither
the registration and log of the well nor the permit marked abandoned
is returned to such District within six (6) menths aftec the approval
date of the permit or the extension date thereof, the sald deposit
shall become the property of the District. All deposits heretofore
made or which shall hereafter be made shall become the property of the
District if such registration and log or permit has not been returned
or is not returned to the District with which deposit was made within
six months from the aproval date of the permit.

RULE § — ISSUANCE OF PERMITS

(a) The Board shall issue or cause to be issued a drilling
pemmit for a well properly spaced upon proper application executed and
filed by the owner with the District- and centaining the matters
specified below. An application shall be considered filed when
properly made out, completed, and signed and tendered to the District
or a person duly designated by such District to receive the same.

Such applications shall be on forms provided by the District and
shall be in writing and shall be prepared in accordance with and
contain the I{nfornation called for in the form of application, if any,
prescribed by the Board, and all instructions which may have been
issued by the Board with respect to the filing of an application.
Ctherwise, the application will not be congidered.

(b) Rules for the filing of, applications:

(1) If the applicant 1s an individual, the application
shall be signed by the applicant or his duly appointed agent.
The agent may be reguested to present satisfactory evidence of
his authority to represent the applicant.

(2) If the application is by a partnership, the applicant
sta)) be designated by the firm name followed by the words "a
Partnership” and the application shall be signed by at least one
of the general partners who is duly authorized to bind all of the
partrers.

(3) In the case of a corporation, public district, county
or nunicipality, the application shall be signed by a duly
sutrorized official. A copy of the resolution or other
authorization to make the application may be required by the
officer or agent receiving the applicatiocn,

(4) In the case of an estate or guardianship, the
application shall be signed by the duly appointed guacdian or
cepresentative of the estate.

(c) Such applications shall set forth the following:



) -~ ghe following amendmente .0 Rules of The Coke Count Jnderground
‘ Water Conservation District became effective on 45‘4-41'—q762' .

RULE VII ~--MINIMUM SPACING OF WELLS
Amend Rule VII, Section A-1 as follows:

A. Distance Requirements.

1. No well to be drilled subsequent to the date of enactment of
this rule shall Le drilled such that said well shall be located
nearer than the distances shown below from the nearest property

Line.
MINIMUM DISTANCE
FROM PROPERTY
WELLS PRODUCING o , LINE
Up to 50gpm exemptl
50gpm to 100gpm 50 feet
over 100gpm 100 feet

The Board, in order to prevent waste or to prevent confis-
cation of property, may grant exceptions to.permit drilling
within shorter distances than described above when the Board
shall determine that such exceptions are necessary either to
prevent waste or to prevent confiscation of property. The
balance of Rule VII is not affected by this amendment.

RULE XXI ~~TRAMSPORIALION OF WATER FROM THE DISTRICT - OMIT

RULE XXIV ~-DISPOSAL OF HAZARDOUS WASTES - OMIT

ATTEST:

'g/%r//& ;aé;retary of Board | President of Board




{1) The exact proposed location of the well to be drilled
as provided {n the application including the county, the section,
block, survey and township; labor and league; and exact nurber of
yards to the two nearest non-parallel property lines (legal
survey line); or other adequate legal description.

{2) The prorcsed use of the well to be drilled, whet:.her
municipal, industrial, or irrigation.

v
(S
e

(3) The size of the pump.
{4) The approximate date drilling cperaticns are to begin.

{5) The location of the three (3) nearest wells within a
quarter of a mile of the proposed location, and the names and
addreases of the owners thereof.

. {6) An agreement by the applicant that a cempleted well
reqgistration and log will be furnished to the District (on forms
furnished by it) by the applicant upon completicn of this well
and prior to the production of water therefrom (except for such
production as may be necessary to the drilllng and testing of
such well).

(7) Such additional data as may be required by the Board.

(8) Tre name and address of the fee owner.of the land upon
which the well location is to be made., -

RULE 6 — REQUIREMENT OF DRILLER'S LOG, CASING AND PUMP DATA

{a) Cenplete records shall be kept and reports thereof made to
the District concerning the drilling, maximum production potential,
equipping and completion of all wells drilled, Such yecords shall
include an accurate driller's log, any electric log which shall have
been made, and such additional data concerning the description of the
well, its potential, hereinafter referred to as -"maximum rate of
production” and its actual equipnment 'and rate of discharge permitted
by said equipnent as may be required by the Board. Such records shall
be filed with the District Board within 30 days after ccmpletion of
the well,

{b} No person shall produce water fram any well hereafter
drilled and equipped within the District, except that necessary to the
drilling and testing of such well and equipment, unless or until the
District has been furnpished an accurate driller's log, any electric
log which shall have been made, and a registration of the well
correctly furnishing all available information :equited on the forms
furnished by the District. .

{c) Yo person shall be required to equip and preduce any well to
its maximum rate of production; provided, however, that for purposes
of reworking, redrilling or replacing a well pursuvant to Rule 10
hereof, the moximum rate of production of each well established
hereunder shall be considered the actual production rate even though
said well is produced at a la.ser rate of production.

RULE 7 — MINIMM SPACING OF WELLS

{a) Distance Requirements.,

(1) XNo well to be drilled subsequent to the date of enactment of
this rule shall bte drilled such that said well shall be located
rescer than three hundrex) thicty (330') feet from the nearest



property lines provided thac the Board, in order to prevent waste
of €6 prevent confiscation of property, may grant excepticns to
permit drilling within shorter distances than above described
when the Board shall determine that such exceptions are necessary
either to prevent waste or to prevent confiscation of property.

{2) In the interest of protecting life and for the purpcse of
preventing waste and preventing confiscation of preperty, the
Board reserves the right in particular subterranean water zones
and/or reservoirs to enter special orders increasing or
cdecreasing distances provided by this rule.

(3) (i) In applying this rule and in applying every special
rule with relation to spacing in all the of subterranean water
zones and/or reservoirs underlying the confines of this District,
no subdivision of preperty made subsequent to the adoption of the
original spacing rule will be considered in determining whether
or not any property is being confiscated within the terms of such
spacing rule, and no subdivision of property will be regarded in
applying such spacing ruvle or in determining the matter of
confiscation 1f such subdivision took place subsequent to the
promulgation and adoption of the original spacing rule.

(11) 2ny subdivision of property creating a tract of such size
and shape that it is necessary to obtain an gxception to the
spacing rule before a well can be drilled thereon is a voluntary
subdivision and not entitled to a permit to prevent confiscation
of preperty if it were either, (a) segregated from a larger tract
in contemplation of water rescurce development, or (b) segregated
by fee title conveyance frcm a larger tract after the spacing
cule became effective and the woluntary subdivision rule
attached.

(iii) fThe date of attachment of the voluntary subdivision rule
is the date of discovery of underground water production in a
certain continucus reservoir regardless of the subsequent lateral
extensions of such reservoir, provided that such rule does not
attach in the case of a seqregation of a small tract by fee title
conveyance which is not located in an underground water
production area having a discovery date prior to the date of auch

segregation, .

(iv) The date of attachment of the voluntary subdivision rule
for o reservoir under any special circumstance which the Board
deens sufficient to provide for an exception, may be established
other than above gso that innocent parties may have their rights
protected,

(b) wWell Density. Subject to paragraph (a)(l) et seq. above, no
rore than a cumulative total of 16 wells, whether drilled prior to or
subsequent to enactment of this rule, shall be permitted per section
(hereinafter referred to as "drilled to density”. In the event the
applicant owns less than a full section, then the nunber of wells
germitted for said tract shall be proportionately reduced so that the
total number of wells permitted shall be established by multiplying
sixteen {16) times the quotient of the number of acres owned by the
Applicant divided by the number of acres in the section; provided,
however, that this density rule shall not apply to acreage drilled to
density pursuant to these rules where the cumulative average of water
producticn allewed per acre pec minute is less than 2 gallons per acre
pec minute. In this event thie landowner shall be permitted to drill
additional water wells on said lands until the 2 gallons/acre/minute
pasis i¢ attained. Said cunulative average gallonage per acre petr
minute basis shall be conputed by District perscnnel according to



maxinum purping capability of the water well established at the time
the well is drilled. IR

RULE 8 — EXCEPTION 70 SPACING ROULE

(a) In order to protect vested property rights, to prevent
waste, to prevent confiscation of preoperty, or to protect correlative
rights, the Board may grant exception to the above spacing
requlations. This rule shall not be construed so as to limit the
power of the Board, and the powers stated are cumulative only of all
other powers pcssessed by the Board,

(b} If an exception to such spacing regulations is desired,
application therefor shall be submitted by the applicant in writing to
the Board at its district office on forms furnished by the District.
The application sha)) be acconpanied by a plat or sketch, drawn to
scale of one (1) inch equalling two hundred (200) yards. The plat or
sketch shall show thereon the property lines in the immediate area ard
shall show accurately to scale all wells within a quarter mile of the
proposed well site. The arplication shall also contain the names and
addresses of all property owners adjoining the tract on which the well
is to be located and the ownership of the wells within a quarter mile
of the proposed location. Such application and plat shall be
certified by scne person actually acquainted with the facts who shall
state that all the facts therein are true and correct.

(¢} Such exception may be granted ten (10) days after written
rotice has been given to the applicant and all adjoining cwners and
all well owners within a quarter mile of the proposed location and a
after public hearing at which all interested parties may appear and be
heard, and after the Board has decided -that an exception should be
granted. Provided, however, that if all such owners execute a walver
in writing stating that they do not object to the granting of such
exception, the Board may thereupon proceed to decide upon the granting
or refusing of such application without notice of hearing except to
the applicant. The applicant may also waive notice or hearing or
both,

RULE 9 — PLACE CF DRILLING CF WELL

after an application for a well permit has been granted, the
well, if drilled, must be drilled within ten yards of the location
specified in the pefmit, and not elsewhere. If the well should be
comenced or drilled at a different location, the drilling or
operation of such well may be enjoined by the Board pursuant to
Chapter 52, Texas flater Ceode.

RULE 10 -~ REWORKING OR REPLACING OF WELL

{a) No person shall rework, redrill, or re-equip a well in a
manner that would increase the maximum rate of production of water
from such well beyond any previous actual rate of production of such
well as established by Rule 6 above without first having made an
application to the Board, and having been granted a permit by the
Board to do s0. Nor shall any person replace a well without a permit
from the Board. A replacement well, in order to be considered as
such, must be drilled within one hundred f£ifty (150) feet of the old
well and not elsewhere. It must not be located toward any other well
or authorized well site unless the new location conplies with the
minimum spacing requirements set out in Rule 7; otherwise the
replacement well shall be considered to to be a new well for which
application must be made urder Rule 7 above, Provided, however, that
the Board may grant an exception without notice or hearing in any



ingtance where the replacement well is placed farther away from any
existing wells or authorized well sites.

The location of the old well (the well being replaced) shall be
protected in accordance with the spacing rules of the District until
the replacement well is drilled and tested. The landowner or his
agent must within 120 days of the issuance of the permit declare in
writing to the Cistrict which one of these two wells he desires to
produce. If the landewner does not notify the District of his choice
within this 120 days, then it will be conclusively presumed that the
new well is the well he desires to retain. Immediately after
determining which well will be retained for production, the other well
shall be:

(1) Plugged and abandoned; or

(2) Properly equipped 'in such a manner that it cannot
produce more than 25,000 gallena of water a day; or

(3) Closed in accordance with Article 9202, Vernon's
Annotated Civil Statues, as amended. Violation of such Article
is made punishable thereby a fine of not less than $100,00 nor
more than $500.00.

An application to rework, re—equip, redrill or replace an
existing well may be granted by the Board without notice or hearing.

(b} The size or maximum rate of production of a well shall not
be hereafter changed to a larger s8ize or capacity so as to
substantially increase the crate of production of a well without a
permit from the Board. (For example, increasing the size of the well
bore from six inches to eight inches,) Such permit may be granted
only after written notice to adjacent owners and owners of a well
within a quarter of a mile from such well and a public hearing, as
provided in Rule 8(c) abcve, and after a decision by the Board that
such change will not cause unreasonable drawdown of the water table or
unreasonable intecference between wells, waste, or confiscation of
property. Provided that if the adjacent owners and owners of a well
within a quarter of a mile indicate to the Board in writing that they
have no objection to the proposed change, then the Board may proceed
to decide such matter. Provided that if the well is a sufficient
distance from other wells to comply with spacing requlations for new
wells of the desired capacity the Board may proceed to act on such

application. *

(c) 1In the event the application meets all spacing requirements
and no contest is filed, the Board may grant such application without
further action.

RULE 11 -~ TIME DURING WHICH A PERMIT SHALL REMAIN VALID

Any permit granted hereunder shall be valid if the work permitted
shall have been completed within four (4) months from the £iling date
of the application. It shall thereafter be void. Provided, however,
that the Board, for good cause, may extend the life of such permit for
an additional four (4) menths if an application for such extension
shall have been made to the District during the first four (4) months
seriod., Provided, further, that when it is made known to the Board
that a proposed project will take more time to corplete, the Board,
upen receiving written applicaticn may grant such time as is
reasonably necessary to complete such project,



RULE 12 — CHANGED CCNDITIONS

The decision of the Board on any matter contained herein may be
teconsidered by it on its own motien or upon motion showing changed
conditions, or upon the discovery of new or different conditions or
facts after the hearing or decision on such matter, If the Board
ghould decide to reconsider a matter after having anncunced a ruling
or decision, or after having finally granted or denied an application,
it shall give notice to persons who were proper parties to the
original action, and such persons shall be entitled to a hearing
thereon if they file a request therefor within fifteen days from the
date of the mailing of such notice.

RILE 13 — RIGHT TO INSPECT AND TEST WELLS

Any authorized officer, employee, agent, or representative of the
District shall have the right at all reasonable times to enter upoen
lands upon which a well or wells may be located within the boundaries
of the District, to inspect such well or wells and to read, or
interpret any meter, weir box or other instrument for the purpose of
measuring production of water from said well or wells or for
determining the pumping capacity of said well or wells; and any
authorized officer, employee, agent, or representative of the District
shall have the cright at all reascnable times to enter upcn any lands
upon which a well or wells may be located within the boundaries of the
District for the purposes of testing the pump and the power unit of
the well or wells and of making any other reasonable and necessary
inspections and tests that may be required or necessary for the
information or the enforcement of the rules and requlations of the
District. The cperation of any well may be enjoined by the Board
immediately upon the refusal to permit the gathering of information as
above provided from such well.

RULE 14 — CPEN WELLS TO BE CAPPED

Every owner or operator of any land within the District upen
which is located any cpen or uncovered well is, and shall be, required
to close or cap the same permanently with a covering capable of
sustaining weight of not less than four hundred (400) pounds, except
when said well is in actual use by the cwner or operator thereofs and
no such owner or’cperator shall. permit or allow any open or uncovered
well to exist in violation of this requirement. Officers, agents and
employees of the District are authorized to serve or cause to be
served written notice upon any owner or operator of a well in
violation of this rule, thereby requesting such owner and/or operator
to close or cap such well permanently with a covering in compliance
rerewith. In the event any owner or operator fails to comply with
such request within ten (10) days after such written notice, any
officer, agent, or employee of the District may go upon said land and
close or cap said well in a manner complying with this rule and all
expenditures thereby incurred shall constitute a lien upon the land
where such well is located, provided, however, no such lien shall
exceed the sum of One Hundred Dollars ($100.00) for any single
closing. Any officer, agent, or employee of the District, s
authorized to perfect said lien by the filing of the affidavit
authorized by Secticn 52.119 of the Texas Water Code. All of the
powers and authority granted {n such section are hereby adopted by the
bistrict, and its officers, agents, and employees are hereby bestowed
with all of such pewers and authocity. -



RULE 15 — FINAL CROERS CF THE BOARD

The ocrders of the Board in any non-contested application or
proceeding shall become the final order of the Board on the day it is
entered by the Board. All orders of the Board in contested
applicaticns, appeals or other proceedings shall contain a statement
that the same was contested. In such event the order will becans
final after fifteen (15) days from the entry thereof and be binding on
t6he parties thereto unless a motion for rehearing is filed under Rule
16 hereof. .

RULE 16 — REHEARING

rd

{a) Any person whose application is denied, whose contest is
cverruled, or who is not granted the relief desired, may file with the
Board a moticn for rehearing within fifteen (15) days £rom the
announcement by the Board of its decision or acticn. The Board shall
act thereon within a reasonable time., If such a moticn for rehearing
is filed and is overruled, the order of the Board shall be final on
the date the motion is overruled.

(b) The Board may, in a proper case, find that an emergency
exists and that substantial injustice will result from delay. In that
event, and upon recitation of such finding, the order of the Board
will become final on the date of the announcement of the order by the
Board, and no motion for rehearing will be considered therecn.

(¢) If an application or a contest is denied by the Board, and
if the applicant or coentestant shall not have had and shall not have
been afforded an opportunity for a hearing before the Board, as
elsewhere provided by these rules, the applicant or contestant shall
be entitled to a hearing before the Board. A written request to the
Board for such a hearing, stating such facts, must be filed with the
Board within the above fifteen (15) day period. If such motion is in
order and is duly filed, the Board shall give notice to the applicant
and all proper and necessary parties of the time and place of such
hearing, and shall proceed to conduct such a hearing.

RULE 17 — RULES GOVERNING PROTESTS

(a) NOTICE OF PROUTEST: ) In the event anyone should cdesire to
protest or oppose any pending matter before the Board, & written

notice of protest or opposition shall be filed with the Board on or

before the date on which such application or matter has been set for
hearing. For the convenience of the Board, it is urged that protests
be filed at least five days before the hearing date,

(b) PROTEST REQUIREMENTS: Protests shall be submitted in
writing with a duplicate copy to the opposite party or parties and
shall comply in substance with the following requirements:

(1) Each protest shall show the name and address of the
protestant and show that protestant has read either the
application or a notice relative thereto published by the Board.

{2) There shall be an allegation of injury to protestant
which will result from the proposed action or matter to be
considered by the Board.,

{3) If the protest is based upon claim of interference with
some present right of protestant, it shall include a statement of
the basis of protestant's claim of right.
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{4) Protestant should call attention to any amendment of
the application or adjustment which, if mada, would. result in
withdrawal of the protest,

{c) CONTESTED APPFLICATIONS OR PROCEEDINGS DEFINED: An
application, appeal, moticn or proceedings pending before the Board is
considered contested when either protestants or intervenors, or both,
files the notice of protest as above set out and appears at the
hearing held on the application, motion or proceeding and present
testimony or evidence in support of their contentions, or present a
question or questicns of law with regard to the application, motion or
proceedings. Where neither protestants nor intervenors so appear and
offer testimony or evidence in support of their contentiocns, or raise
a question of law with reference to any pending application, motion or
proceeding, the same shall be considered as non—contested,

{d) In the event of a contested hearing each party shall furnish
other parties to the proceeding with a copy of all motions, amendments
or briefs filed by him with the Boacd.

RULE 18 — GENERAL RULES CP PROCEDURE FOR HEARING

(a) Hearings will be conducted in such manner as the Board deems
most suitable to the particular case, and technical rules of legal and
court procedure need not be applied. It is the purpose of the Board
to obtain all the relevant information and testimony pertaining to the
issue before it as conveniently, inexpensively and expediticusly as
possible without prejudicing the rights of either applicants or
protestants,

(b) WHO MAY APPEAR: Any party at interest in a proceeding, may
appear either in person or by attorney or both in such proceedings. A
party at interest is any perscn owning a water right within the bounds
of the District who is or may be affected by such proceeding. At the
discretion of the Board anyone not a party at interest in a proceeding

may appear.

(c) ADMISSIBILITY: Evidence will be admitted if it is of that
quality upon which reascnable persons are accustomed to rely in the
conduct of sericus affairs. It is intended that needful and proper
evidence shall be conveniently, inexpensively and speedily produced
while preserving the aubstantial rights of the parties to the
proceeding. . :

(d) TESTIMONY SHALL BE PERTINENT: The testimony shall be
confined to the subject matter contained in the application or
contest., In the event that any party at a hearing shall pursue a line
of testimony or interrogation of a witness that is clearly irrelevant,
incompetent or - immaterial, the person conducting the hearing may
forthwith terminate such line of interrogaticn.

(e) A STIPULATION: Evidence may be stipulated by agreement of
all parties at Interest.

() LIMITING NUMBER COF WITNESSES: The right i{s reserved to the
Board in any proceeding to limit the number of witnesses appearing
whose testimony may be merely cwmulative.

RULE 19 — GENERAL RULES

{a) COMPUTING TIME: In computing any period of time prescribed
or allowed by these trules, by order of the Board, or by any applicable
statute, the day of the act, event or default from which the
cesignated period of time begins to run, ig not to be included, btut
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'*f*;i'The following amendments .0 Rules ol The Coke Count Jnder round
wWater Conservalion District became effective on (y & < .
. / -

RULE VII ~-MINIMUM SPACING OF WEBLLS
Amend Rule VII, Section A-1 as follows:

A. Distance Requireuents.

1. No well to be drilled subsequent to the date of enactment of
this rule shall be drilled such that sald well shall be located
nearer Lhan the distances shown below from the nearest propexty

Line.
MINIMUM DIS'I'ANCE
FROM PROPERTY
WELLS PRODUCING o ) - _LINE
Up Lo 50gpm : exempt
50gpm to 100gpm 50 feetl
over 100gpm 100 feet

'he Board, in order to prevent waste or to prevent confis-
cation of property, may grant exceptions to.permit drilling
wilthin shorter distances than described above when the Board
shall determine that such ex:eptions are necessary either to
prevent waste or Lo prevent confiscation of property. The
balance of Rule VII 1is not affected by this amendment.

RULE XXI ~-URANSPORLNLION OF VATER FROM THE DISTRICYT -~ OMIT

RULE XXIV --DISPOSAL OF [IAZARDOUS WASTES - OMIT

ATTEST s
A A | Mo SIS

'/ /. an
7w Pecretary of Board President of Board



the last day of the period so computed is to be included, unless it be
a Sunday or legal holiday, in which event the pericd runs until the
end of the next day which is neithar a Sunday nor a legal holiday.

{b) TIME LIMIT: Applications, requests, or other papers of
documents required or permitted to be filed under these rules or by
law must be received for filing at the Board's offices at Robert Lee,
Texas, or, in a proper case, at the office of the proper county
committee, within the time limit, if any, for such £iling. The date
of receipt and not the date of posting ls determinative.

{c) SHOW CAUSE ORDERS AND COMPLAINTS: The Board, either on its
own moticn or upon receipt of sufficient written protest or camplaint,
may at any time, after due notice to all interested parties, cite any
person operating within the District to appear before it in a public
hearing and require him to show cause why his operating authority or
permit should not be suspended, cancelled, or otherwise restricted and
limited, for failure to conply with the orders or rules of the Board
or the relevant statutes of the State, or for failure to abide by the
terms and provisicns of the permit or operating authority itself. The
matter of evidence and all other matters of procedure at any such
hearing will be conducted in accordance with these rules of procedures

and practice.
RULE 20 — WELL VALIDATION

In order to provide for the validation of existing water wells
that are subject to the rules and regulations of the Coke County
Underground Water Conservation District (hereinafter referred to as
the District), it shall be the policy of this Board that a
certification of validation for a well can be issued only after the
location of the well and the wellhead equipment of the well has been
determined by field survey by District personnel, and/or designated
agents acting for said District.

It is the privilege of this Board to cause to be issued a
validation certificate for wells drilled and equipped within the
District for which the landowner or his agent has not applied for an
Application For Water Well Permit; or for wells not otherwise properly
permitted, provided that such wells were not drilled, equipped and
operated (pumped) in such a manner as to violate any other tules and
requlations of the District; and provided that the costs of such well
validation are paid to the District as provided by this resolution.
Nothing in this resolution is intended to limit the powers of this
Board to any other course of actlon granted within Texas Law, or
within its rules and regulations, or within the prerogative of the
Board.

The District's Manager s hereby directed to establish and
adninister the District's program for well validation; with appeals to
the Manager's well validating decisions being subject to Board review
at any of its regularly called meetings, or at special called
meetings. .

RULE 21 — TRANSPORTATION OF WATER FRCM THE DISTRICT

I. Every persen must obtain a permit from the District for the
transporting of water by pipeline, channel, ditch, watercourse or
other natural or artificial facilities, or any combination of such
facilities, if such water is produced from wells located or to be
located within the District, and if all or any pact of such water is
used or is intended for use cutside of the boundaries of the District.
However, the requirement for a.permit hereunder shall not apply to any
well cuzrently in operation located within the District prior to the
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effective date of this Rule provided the amount of water transportsd
frem such well annually shall not exceed the amount of watsr so
transported in either the calendar year 1986 or 1987 or 1988,
whichever was the greatest.

(a) The permit provided for herein mist be applied for and filed
with the District in the form or forms promulgated by the District
hereunder and such permit must be cbtained from the District prior to
the proposed transporting of water, all in accordance with the
provisicna of this rule.

(b) An application for the transportation of water for which a
permit is required under this Rule must:

(1) be {n writing and sworn t'o:

(2) contain the name, post office address and place of
residence or principal office of the applicant;

(3) identify the location of the well from which the
water to be transported is produced or to be
produced;

(4) describe specifically the proposed transportation
facilities;

{5} state the nature and purposes of the proposed use
and the amount of water to be used for each
purpose;

(6) state the time within which the proposed

constructicn or alteraticn 13 to begin;

N state the length of time required for the proposed
use of the water;

8) provide information showing the effect of the
proposed transportaticn on the quantity and
quality of water available within the District;

(9) identify any other possible sources which could be
used for the stated purposes, including quality
*  and quantity of such alternate sources;

(10) identify any other liquids that could be
subastituted for the fresh ground water and
possible sources of such liquid including quantity
and quality, .

(c) The application must be accompanied by a map or plat drawn
on a scale not less than one inch equals 4,000 feet, showing
substantially:

(1) the locatiocn of the existing or proposed wells; and

{2) the location of the existing or proposed water
transporting facilities; and

3) the locatien of the proposed or increased use or
uses.

(d) The application must be accompanied by an application fee in
an amount of $50.00.
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(e) The District shall determine whether the applicaticn, maps,
and other materials comply with the requirements of this Act. The
District may require amendment of the application, mapas, or other
matecials to achieve necessary compliance.

(£} The District shall conduct a hearing on each applicaticn
within ninety (90) days of the £iling of the ccapleta application.

(3) The District shall give notice of the hearing on the
application as prescribed by this Rule, stating:

(1) the name and address of the applicant;

(2) the date the application was filed;

(3) the locaticn and purpose of the well from which
the water to be transported is produced or to be
produced;

(4) the time and place of the hearing; and

(5) any additional informaticn the District considers
necessary.

(h) At the time and place stated in the notice, the District
shall hold a hearing on the application. The hearing may be held in
conjunction with any reqular or special meeting of the District, or a
special meeting may be called for the purpose of holding a hsaring.
Any person may appear at the hearing, in person or by attorney, or may
enter his appearance in writing. Any person who appeargs may present
cbjections to the issuance of the permit. The District may receive
avidence, orally or by affidavit, in support or in opposition to the
issuance of the permit, and it may hear arquments.

{1) After the hearing the District shall make a written decision
granting or denying the application. The application may be granted
in whole or in part. Any decision to grant a permit, in whole or in
part, shall require a majority vote of Directors present,

(3) Such application shall not be approved unless the Board of
Directors finds and determines that the transporting of water for use
outside the District applied for will not substantially affect the
quantity and quality of water available to any person or property
within the District; that all other feasible scurces of water
available to the person requesting a permit have been develcoped and
used to the fullest; that no other liquid could be feasibly
substituted for the use of fresh ground water; and that the proposed
use, or any part of the proposed use, will not constitute waste as
defined under the laws of the State of Texas. In evaluating the
application, the District shall consider the quantity of water
proposed to be transported; the term for which the transporting is
requested; the safety of the proposed transportation facilities with
respect to the centamination of the aquifer; the nature of the
proposed use; the effect of the proposed use of the water to be
transported on District residents taking into account all beneficial
use of District residents,. including municipal, agricultural,
induatrial, recreational and other categories; and such other factors
as are consistent with the purposes of the District.

(k) On approval of an application, the District shall issue a
permit to the applicant, The applicant's right to transport shall be
limited to the extent and purposes stated in the permit. A permit
shall not be transferable except as provided in Paragraph (O).



(1) The permit shall be in writing and attested by the seal of
the District and it. shall contain substantially the following

information:

(1) the name of the perscn to whom the permit is
{ssued;

(2) the date the permit is issued;

(3) the term for which the pemmit is issued;

(4) the date the original application was f£iled;

(5) the destination and use or purpose for which the
water is to be tranqported:

(6) the maximm quantity of water to be transported
annuallys

{7) the time within which construction or work on the

well transportation facilities must begin and the
time within which it mst be completed; and

(8) any other information the District prescribed.

(m) The permittee shall file with the District quarterly reports
describing the amount of water transported and used for the permitted
purpose. Such report shall be filed on the appropriate form or forms
provided by the District within ten (10) days of the March 31, June
30, Septenber 30, and December 31 next following the commencement of
transporting of water, and within ten (10) days of each such quarterly
date thereafter.

(n) All transporting facilities for wells subject to the
requirements of this Subsecticn shall be equipped with £low monitoring
devices approved by the District available for District inspection at
any time,

(o) A permittee may apply for an extension of any permit granted
undec this Subsection or for transfer of a permit to another peracn.
The District shall consider and grant or deny such application for
extension or trinsfer of a permit in the same manner as {s provided
herein for the application for a permit.

(p) Any permit granted under this Subsection shall be subject to
revocation for nocnuse or waste by the permittee, or for substantial
deviation from the purposes or other terms stated {n the permit.
Revocation of a permit for ncnuse shall require that no water is
transported under the permit for a period of five years.

II. Any person transporting water produced fram wells located
within the District for use outside of the District, regardless of the
amount of water so transported, nust register such transporting with
the District. Such registration shall be made within cne hundred
eighty (180) cdays after the effective date of this Rule.

(a) Any person subject to the requirements of this Subsection
(II) shall file with the District quarterly reports describing the
amount of water transported, the destination and use of such water,
Such report shall be filed on the appropriate form or forms provided
by the District within ten (10) days of the March 31, June 30,
September 30 and December 31 next following the commencement of
transporting of water and within ten (10) days of each such quacterly
date thereafter.
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(b) All transporting facilities for wells subject to the
requirements of this Subsection shall be equipped with £low monitoring
devices approved by the District and available for District inspection
at any time.

RULB 22 — WELL DRILLING, CCMPLETICN, CAFPING, AND PLUGGING

() Responaibility

(1) All well drillers and persons having a wall drilled,
deepened. or otherwise altered shall adhere to the provisions of this
Rule prescribing the locatfon of wells and proper drilling,
completicn, capping, and plugging.

(1) Except as noted in paragraph (c)(l) of this Rule (relating
to Standards of Completion for Domestic, Industrial, Injection and
Irrigation Wells), a well shall be located a minimum horizental
distance of 50 feet from any water-tight sewage and liquid-waste
collection facility.

(2) Except as noted in paragraph (c)(l) of this Rule (relating
to Standards of Completion for Domestic, Industrial, Injection and
Irrigation Wells), a well shall be located a minimm horizental
distance of 150 feet from any concentrated sources of contamination,
such as existing or proposed livestock or poultry yards, privies, and
septic system absorption fields.

(3) A well shall be located at a site not generally subject to
flooding; provided, however, that if a well rust be placed in a f£lood
prone area, it shall be completed with a watertight sanitary well seal
and steel casing extending a minimum of 24 inches above known £lood

level.

(c) Standards of Completion For Domestic, Industrial, Injection

and Irrication Wells. Domestic, industrial, injection and irrigation
wells shall be completed In accordance with the following
specifications and in compliance with local county and/or incorporated
city ordinances:

(1) The annular space between the borehole and the casing shall
be filled from ground level to a depth of not less than 10 feet below
the land surface or well head with cement slurry. The distances given
in Pacragraph {b)(l) and (2) of this Paragraph (relating to Location of
Domestic, Industrial, Injection and Irrigation Wells) may be decreased
provided the total depth of cement slurry is increased by twice the
horizontal reduction. In areas of shallow, unconfined groundwater
aquifers, the cement need not be placed below the static water level.
In areas of shallew, confined groundwater aquifers having artesian
head, the cement need not be placed below the top of the water-bearing
strata,

{(2) 1In all wells where plastic casing is used, a concrete slab
or sealing block shall be placed above the cement slurry around the
well at the ground surface.

(i) The slab or block shall extend at least two feet from
the well in all directions and have a minimm thickness of four
inches and shall be separated from the well casing by a plastic
or mastic coating or sleeve to prevent bonding of the slab to the
casing. .




{ii) Tha surface of the slab shall be sloped to drain away
froem the well.
(ii1) The top of the casing shall extend a minimm of one

foot above the top of the slab.
(3) In all wells where steel casing is used:

(i) The casing shall extend a minimm of one foot above the
original ground surface; and

(i1) A slab or block as described in Paragraph (2} (i) is
required above the cement slurry except when a pitless adapter is
used,

Pitless adapters may be 'used in such wells provided

that:
(a) the adapter is welded to the casing or fitted

with another suitably effective seal; and

{b) the annular space between the borehole and
the casing is filled with cement to a depth not less than 15 feet
below the adapter connection.

{4) All wells, especially those that are gravel packed, shall be
completed so that aquifers or zones containing waters that are known
to differ significantly in chemical quality are not allowed to
canmingle through the borehole-casing annulus or the gravel pack and
cause quality degradation of any aquifer or zone,

(5) The well casing shall be capped or completed in a manner
that will prevent pollutants £rom entering the well.

(d) Standards for letion for Wells Encount sirab
Hater.

(1) 1If a well encounters undesirable water and the well is not
plugged, the licensed well driller or owner shall see that the well
drilled, deepened or otherwise alters is forthwith completed in
accordance with the following: )

(1) Wnen undesirable water is encountered in a well, the
undesirable water shall be sealed off and confined to the zone(s)
of origin.

{1i) When undesirable water is encountered in a zone
overlying fresh water, the well shall be cased from the top of
the fresh water zone to the land surface.

(iii) The annular space between the casing and the wall of
the borehole shall be cemented to the land surface,

(iv) when undesirable water is encountered in a zone
underlying a fresh water Zone, the part of the well bore ocposite
the undesirable water zone shall be fllled with cement to a
height that will prevent the entrance of the undesirable water
into the pumping well.

{2) The person who performs the well conpletion on a well shall,
within 30 days after completing the well, submit a well completion
report to the District Manager, on forme supplied by the District
Manager.

(e) Standards for Wells Producing Undesirable Water,
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(1) wells ccopleted to produce undesirable water shall be cased
from the top of the .undesirable water zone or 50 feet below the
lowermost fresh water zcne to the land surface.

{2) The anmular space between the casing and the wall of the
borehole shall be cemented to the land surface, or as a minimm, to a
height greater than the hydrostatic head of the undesirable water
aquifer plus the uppermost 10 feet of casing.

(3) If the undesirable water does not enter the cased part of
the well, the lowermost and uppermost 10 feet (minimum) of the casing
shall be cemented in order to seal off all other water-bearing or
other permeable sections from the well.

(£) Recompletions,

(1) The landowner shall have the continuing responsibility of
insuring that a well does not allow the camingling of undesirable
water and fresh water or the unwanted loss of water through the
wellbore to other porous strata.

(2) If a well is allowing the commingling of undesirable water
and fresh water or the unwanted loss of water, and the casing in the
well cannot be removed and the well recompleted with the applicable
rules, the casing in the well shall be perforated and squeeze cemented
in a manner that will prevent the commingling or loes of water. If
such a well has no casing then the well shall be cased and cemented,
or plugged in a manner that will prevent such commingling or loas of
water.

(3) The District Manager may direct the landowner to take proper
steps to prevent the commingling of undesirable water and fresh water,
or the unwanted loss of water.

(9) Well Pluaging and Capping.
(1) It is the responsibility of the landewner or person having

cthe well drilled, deepened, or otherwise altered, to cap or have

capped, under standards set forth in this Rule (relating to Well
Drilling, Completion, Capping, and Plugging), any well which is cpen
at the surface. .

(2) It is.the responsibility of the landowner or person having
the well drilled, deepened or otherwise altered to plug or have
plugged a well which is abandoned.

(3) It shall be the responsibility of the landowner or person
having the well drilled, deepened, or otherwise altered to see that
any well which encounters undesirable water is plugged under the
standards set forth in this Rule (relating to Well Drilling,

Completicn, Capping and Plugging).

{4) The person that plugs such a well shall, within 30 days
after completion or plugging is complete, submit a well completion and
plugging report to the Distcict Manager, on forms supplied by the
District Managecr.

(h) Standards for Pluqqing Wells,

(1) If the use of a well that does not contain any undesirable
water zones is permanently discontinued, all removable casing shall be
removed frem the well and the entire well filled with cement to the
land suzface.
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"f?;i'The following amendment: .o Rules of 'he Coke Count _Jnderground

Water Conservatlon District became effective on 65 — > —Cf

Amend Rule VII, Section A-l as fcllows:

/

RULE VII ~-MINIMUM SPACING OF WELLS

A. Distance Requlirements.

L.

ATTEST:

No wel to be drilled subsequent to the date of enactment of
this rule shall be drilled :such that sald well shall be located
nearer than the dlistances qhown below Efrom the nearest property
Line.
MINIMUM DIS''ANCE
I'ROM PROPERTY

WELLS PRODUCIMNG o . __LINE

Up Lo 50ygpm aexempt
50ypm to 100gpm 50 feel
over 100gpm 100 feet

The Board, in order to prevent wasle or Lo prevent config-
catlon of property, may grant exceptions to.permit drilling
within shorterv distances than described above when the Board
shall determine that such exceptions are necessary either to
prevent waste or Lo prevent confiscation of property.. The
balance of Rule VII is not affected by this amendmenL.

RULE XXI ~-TRAMSPOREALION OF WATER FROM THE DISTRICT - OMIT

RULE XXIV --DISPOSAL OF IIAZARDOUS WASTES - OMI'T

(/ LA N
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(2) In lieu of the procedure in sucsection (1) of this
paragraph, the well may be filled with heavy mud followed by a cement
plug extending frem land surface to a depth of not less than 10 feet.

(1) If the use of well that penetrates undesirable water is to
be permanently discontinued, all removable casing shall be removed
from the well and the entire well filled with cement to the land
surface.

(2) In llew of the procedure in subsection (1) of this
paragraph, either the zone(s) ocontributing undesirable water, or the
fresh water zcne(s), shall be isolated with cement plugs and the
remainder of the wellbore filled with heavy mud to form a base for a
cement plug extending from land surface to a depth of not less than 10
feet,

[WLE 23 -~ REPORTING UNCESTRABLE WATER

(1) Each licensed well driller shall immediately inform the
landowner of person having a well drilled, deepened, or otherwise
altered when undesirable water has been encounteced.

(2) The well driller shall submit to the District Manager and
the landowner or person having the well drilled, deepened, or
otherwise altered, on forms supplied by the District Manager, a
statement signed by the well driller indicating that the landowner or
person havirg the well drilled, deepened, or otherwise altered, has
been informed that undesirable water has been encountered and shall
note on all logs filed the depth such undesirable water was found,

(3) Tre statement indicated in subsection (2} of this Rule must
be submitted within 30 days after encountering undesirable water,

ROLE 24 — DISPCSAL AND STCRAGE OF WASTES

(1) Mone of the following materials and subatances may be
imported from cutside the district to a point within the district, nor
roved within the district from point to point, for the purpose of
vemporarily, or permanently disposing, discharging or storing of such
materials or substances within the district without first cbtaining a
permit fram the district:

(a) Radicactive wastes;

(b) Toxic substances;

(c) Hazardous substances;

(d) Polychlorinated biphenyls;

{e) 0il, gas, and mineral production and refinement wastes;

(f) Soil, fluids or other materials or substances contaminated
with any of the above; and

(g) Any other substance that presents a threat to the quality or
quantity of groundwater used within the district.

{2) EZxclusions. The following substances ace hereby expressly
axcluded from this rule:

(a) Agricultural insecticides, pesticides, herbicides or other
agri-chemicals applied to the surface at the appropriate rate and
for their intended use only; provided, however, that this rule
shall not exclude the disposal from washing cut of equipment used
for applying the chemicals by any operator.
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(3) The following activities are prohibited unless a pemit is
granted by the district:

{a) Coenstruction, cperaticn, maintenance or use of wagte
disposal wells for disposal of any of the materials ot
substances enumerated in subparagraphs (1) (a)

through (1) (g) inclusive of this Rule 24; and

(b) Comstructicn, cperation, maintenance or use of tanks,
reservoirs, pits, depressions, sites, land £ills, or other manner
of storage of any of the materials or gsubstances enumecated in
subparagraphs (1) {a) through (1) (g) inclusive of this Rule 24 on
either a temporary or a permanent basis within the district.

(4) Exceptions. This rule shall be strictly enforced in its
applicaticn; provided, however, circumetances may arise that are
materially different from those normally encountered in, or resulting
from, any of the disposal or storage cperations or activities
described or prohibited by this rule. However, an exception may be
granted at the discretion of the board upon due evidence presented
rhat such prohibition shall cause undue hardship and the board finds
that such disposal, or means of disposal, does not constitute a threat
of waste, pollution or hammful alteraticn of groundwater within the
district.

{a) Any person, firm, corporation, partnacship, association of
persons, or other entity desiring an exception to any of the
provisions contained in this Rule shall file a written, sworn
application with the District Office in Robect Lee, Texas which shall
state the following: ,
(1) The nature of the exception requested)

(2) The type of substance or material for which the
exception is requested;

(3) The quantity of the substance or material to be stored
and/or disposed of;

(4) The rate of disposal and method of dispoaal of such
substance or materialj

(3) The exact location of storage and/or disposition of
such substance or materials

(6) A description of the present place facilities and
envirorment of the sutstance or material including the
nethod of storage and safequards afforded thereby;

(7) The justification for granting the exception; and

(8) Any informaticn that the Applicant deems appropriate in
support of said Applicatiocn.

{b) Seven copies of any Application for an Exception under this
rule shall be submitted to the district at its general office in

Robert Lee, Texas.

(¢) All Applications for an Exception shall be heard and
considered by the Board of Directors meeting in reqular or special
session within ninety (90) days aftec submittal, Thirty (30) days
orior to the date of hearing the district shall give notice of such
tearing to the applicant and any known interested parties, including,
but not limited to all governmental agencies having potential
concurrent jurisdiction, and notice shall also be given to the public
by appropriate notice given by the district by appropriate notice
published in a newspaper of general circulation within the district at
least thirty (30) days prior to the date of hearing.

{(d) Upcn hearing of the evidence presented, within sixty (60)
days the Board shall entecr an ocrder granting or denying an Application

for Exception, with any such conditions as it shall deem proper and

AL



necessary to protect the quality and/or quality of the groundwaters
urderlying said district. In this regard, as cne of such conditions,
Ehe district may require the installation of requisite equipment at
the sole expense of the applicant to monitor water quality, as wall as
cequire testing and water analysis of the groundwater from areas
arcund the waste disposal site. In addition, this monitoring
equipment shall Le in place and in working condition at all times and
district perscnnel and/or agents or its contractors shall have the
right to inspect and cbtain samples from said equipment at any tims
deemed necessary by the district.

(e) Any hearings hereunder shall be public in nature and shall
be conducted pursuant to Rules 15 through 19, inclusive, provided
Lerein.

(£) At the hearing the Applicant will be given the opportunity
to present evidence with respect to the type of substance or materials
for which an exception is sought, the quantity, locaticn, description
of the present facilities and envircrment of the matercials oc
substances, whether the substances or materials will alter or harm the
groundwater, and protective devices and/or techniques to be employed
by the Applicant to prevent sguch alteration or harm to the
groundwataer.

(g9 The decision of the Boazd shall be based upon a
creponderance of the evidence submitted at the hearing by the
Applicant, by the district, or by other Interested parties, local,
scate or federal agencies or public officials.

(h) The board may grant an excepticon to more than one applicant
with the same waste disposal process.

{5) All perscns, £irms, partnerships, corporations, associations
of perscns, or other legal entities having in their pcaseasion or
under their care, custody and control within the district any of the
materials and substances enumerated in subparagraphs (1) (a) through
(1) (g) inclusive of this rule as of the date on which this rule
tecomes effective, whether for use, storage or disposal, shall report
by sworn inventory to the district office in Robert Lee, Texas within
sixty (60) days of the effective date of this rule, Tre report shall
include a description of the materials or substances possessed,
amount, location, status and whether a plan or schedule has be
formulated for the ultimate disposal of the materials or substances
and the place of such disposal.

Wwithin sixty (60) days after receipt of such report, the board
shall either approve same or set & hearing according to the procedures
cutlined herein.

(6) In the event of a change in the quality or quantity of the
groundwater which would indicate possible contaminaticn of the
groundwater, at any time, the board shall have the right, power and
authority to require the disposal facility to shut down until the
source of the contamination is located and measures have been taken to
correct the source of ccntamination and restore the water quality to
its previcus condition.

Repeal of Prior Regulations

All of the previous rules and regulations of the District have
teen revised and amended; and except as they are herein republished,
they are repealed. Any previous rule or regqulation which conflicts
with or is contrary to these rules is hereby repealed.



Savings Clause

If any section, sentence, paragraph, clause, or part of these
rules and regulations should be held or declared invalid for any
reason by & final judgment of the courts of this state or of the
United States, such decision or holding shall not affect the validity
of the remaining portions of these rules; and the Board does hereby
declare that it would have adopted and promilgated such remaining
portions of such rules Iirrespective of the fact that any other
sentence, section, paragraph, clause, or part thereof may be declared

invalid.

ENTERED this (2’ ] day of /_qu_g,_;_, A.D. 1589,

Attest:

Secretary o% Boazi of Directors Pres l( E Board of Directors

e Lo

Director
% A Y enrsaga—
i Director

this Z day of [[&I-ILI\_ , 1989,

2 )

o

Manager of the District
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Estimated Historical Water Use And
2012 State Water Plan Datasets:

Coke County Underground Water Conservation District

by Stephen Allen

Texas Water Development Board
Groundwater Resources Division
Groundwater Technical Assistance Section
stephen.allen@twdb.texas.gov

(512) 463-7317

February 6, 2013

GROUNDWATER MANAGEMENT PLAN DATA:

This package of water data reports (part 1 of a 2-part package of information) is being provided to
groundwater conservation districts to help them meet the requirements for approval of their five-
year groundwater management plan. Each report in the package addresses a specific numbered
reguirement in the Texas Water Development Board's groundwater management plan checklist. The
checklist can be viewed and downloaded from this web address:

htips://www.twdb state.tx.us/groundwater/docs/GCD/GMPchecklist01 1 3.pdf

The five reports included in part 1 are:
1. Estimated Historical Water Use (checklist Item 2)

from the TWDB Historical Water Use Survey (WUS)

2. Projected Surface Water Supplies (checklist Ttem 6)

3. Projected Water Demands (checklist Item 7)

4. Projected Water Supply Needs (checklist Item 8)

5. Projected Water Management Strategies (checklist Item 9)
reports 2-5 are from the 2012 State Water Plan (SWP)

Part 2 of the 2-part package is the groundwater availability model (GAM) report. The District should
have received, or will receive, this report from the Groundwater Availability Modeling Section.
Questions about the GAM can be directed to Dr. Shirley Wade, shirley.wade@twdb.texas.gov, (512)

536-0883.



DISCLAIMER:

The data presented in this report represents the most updated Historical Water Use and 2012 Siate
Water Planning data available as of 2/6/2013. Although it does not happen frequently, neither of
these datasets are static and are subject to change pending the availability of more accurate data
(Historical Water Use data) or an amendment to the 2012 State Water Plan (2012 State Water
Planning data). District personnel must review these datasets and correct any discrepancies in order
to ensure approval of their groundwater management plan.

The Historical Water Use dataset can be verified at this web address:
http://www.twdb.texas.gov/waterplanning/waterusesurvey/estimates/

The 2012 State Water Planning dataset can be verified by contacting Wendy Barron
(wendy.barron@twdb.texas.gov or 512-936-0886).

For additional questions regarding this data, please contact Stephen Allen
(stephen.allen@twdb.texas.gov or 512-463-7317) or Rima Petrossian
(rima.petrossian@twdb.texas.gov or 512-936-2420).



Estimated Historical Water Use
TWDB Historical Water Use Survey (WUS) Data

Groundwater and surface water historical use estimates are currently unavailable for calendar
years 2005, 2011 and 2012. TWDB staff anticipates the calculation and posting of these estimates

at a later date.
COKE COUNTY Al values are in acre-feet/year
Year Source Municipal Manufacturing  Steam EBlectric  TIrrigation Mining Livestock Total
1974 GwW 33 6 0 20 i) 145 204
SW 389 15 429 746 172 573 2,324
1880 GW 118 0 0 250 23 60 451
SW 382 o 549 275 421 526 2,153
1984 oW a7 a 1] 512 391 42 952
SW a5 0 478 0 0 381 1,654
1985 G 39 0 0 500 292 45 B76
sy 801 G 361 0 207 406 1,795
1986 oW 5 0 0 500 275 33 32
SW 589 0 611 o to3 302 1,695
1987 e i 0 1] 500 258 38 812
SwW 552 0 457 0 197 343 1,519
1988 oW 0 ] 0 500 248 40 788
SW 739 0 508 0 147 365 1,759
1989 oW 38 i} 0 469 731 39 777
SW 652 g 553 102 220 357 1,884
1990 GW 41 G 0 387 23t 39 678
SW 552 G 445 80 220 358 1,655
1991 GW 55 0 i} 316 170 41 582
SW 553 i} 476 89 166 370 1,634
1992 Gw 54 1] 0 111 170 80 395
swW 550 L] 590 4 125 542 1,631
1993 Gw o 0 0 834 170 52 B20
SW 702 0 555 133 125 464 1,979
1994 Gw 5B 0 0 470 170 51 799
W 714 a 389 102 131 460 1,796
1995 GwW 40 0 a 454 170 54 718
SW 658 i} 497 113 134 490 1,892
1996 (e 46 G 1] 532 170 45 793
S\ 738 0 581 133 134 <09 1,995
1997 GW 58 0 o %34 170 46 708



Estimated Historical Water Use
TWDB Historical Water Use Survey (WUS) Data

Groundwater and surface water historical use estimates are currently unavailable for calendar
years 2005, 2011 and 2012, TWDB st=ff anticipates the calculation and posting of these estimates

at a later date.
Year Source Municipal Manufacturing  Steam Electyic  Irvigation Mining  Livestock Total
1897 SwW 492 0 515 108 110 414 1,639
1998 GW 65 0 0 1,264 170 38 1,537
sSw 708 0 527 316 3 342 1,697
1999 GW 59 0 0 434 170 38 701
sw 244 a 527 08 3 342 1,624
2000 GwW 60 (] 0 803 170 37 1,070
sy 698 a 372 134 235 337 L7786
2002 GW 62 a 0 799 178 41 1,107
sw 756 G 382 130 115 366 1,758
2002 GW 50 1] 0 80 178 a5 1,243
sw a5 0 410 160 115 319 1,431
2003 oW 63 0 il 411 i78 23 675
SwW 538 0 410 37 15 208 1,309
2004 GW 86 o 1] 755 178 26 105
sw 735 o 410 37 115 230 1,517
2006 GW 173 ] 0 937 ] 248 1,358
sw 216 Q 28 18 70 33
2007 oW 147 0 0 609 0 227 983
SwW 283 124 274 i} 293 64 1,038
2008 GW 301 0 0 685 U] 336 1,322
SWE 144 G 0 5 337 a5 581
2009 GW 116 G 0 354 62 33 895
sw 613 0 0 0 39 91 743
2010 Gw 316 0 0 B71 95 263 1,576
SW 319 0 0 0 50 83 452



Projected Surface Water Supplies
TWDB 2012 State Water Plan Data

COKE COUNTY All values are in acre-fest/vear

RWPG WUG WUG Basin  Source Name 2010 2020 2030 2030 2050 2060

7 BRONTE VILLAGE COLDRADO OAK CREEK 0 0 (i} g 0 ]
LAKE/RESERVOIR

F COUNTY-OTHER COLORADD COLORADO RIVER 77 &5 95 86 82 76
MWD
LAKE/RESERVOIR
SYSTEM

F RRIGATION COLCRADO COLORADO RIVER a1 ay a1 41 4 a1
COMBINED RUN-OF-
RIVER IRRIGATION

F LIVESTOCK COLORADO LIVESTOCK LOCAL 370 370 370 370 370 370
SUPPLY

F MINING COLORADO COLORADO RIVER 232 239 378 378 380 372
MWD
LAKE/RESERVOIR
SYSTEM

F ROBERT LEE COLORADO COLORADO RIVER 256 231 340 317 302 281
MWD
LAKE/RESERVTIR
SYSTEM

- ROBERT LES COLORADO COLORADO RIVER 7 7 7 7 7 7
RUN-OF-RIVER CITY
OF ROBERT LEE

F ROBERT LEE COLORADO 1SDUNTAIN CREEX 0 0 il 0 i 0
LAKE/RESERVOIR

F STEAM ELECTRIC COLORADIO OAK CREEK i ] 0 0 i 0

POWER LAKE/RESERVOIR

Sum of Projected Surface Water Supplies (acre-feaet/yesar) 883 953 1,231 1,199 1,182 1,147



Projected Water Demands
TWDB 2012 State Water Plan Data

Please note that the demand numbers presented here include the plumbing code savings found in the
Regional and State Water Plans,

COKE COUNTY All values are in acre-feeliyear
RWPE WUG WUG Basin 2010 2020 2020 2040 2050 2060
F BRONTE VILLAGE COLORADO 245 258 254 250 249 249
F ROBERT LEE COLORADO 351 396 342 338 33 336
F COUNTY-OTHER COLORADO 175 162 159 134 152 152
F STEAM ELECTRIC POWER COLORADD 310 247 289 339 401 477
f MINING COLORADO 488 528 550 572 593 614
F TRRIGATION COLCRADO 936 936 934 933 933 933
F LIVESTOCK COLORADO 593 2 593 593 593 593

Sum of Projected Water Demands (acre-faeet/year) 3,008 3,070 3,121 3,179 3,257 3,354



Projected Water Supply Needs
TWDB 2012 State Water Plan Data

Negative values (in red) reflect a projected water supply need, positive values a surplus.

COKE COUNTY All values are in acre-fest/year
RWPG WUG WUG Basin 2010 2020 2030 2040 2050 2060
F BRONTE VILLAGE COLORADOD 5 0 % 35 -5 55
F COUNTY-OTHER COLORADO 28 12 0 b a T
F IRRIGATION COLORADO 6y 163 361 360 360 -360
F LIVESTOCR COLORADD 0 1] Ui 0 0 ]
F MINING COLORADOD 56 19 24 47 72
F ROBERT LEE COLORADD B8 108 5 i 27 -48
F STEAM ELECTRIC POWER COLORADO 310 247 289 33 401 377

Sum of Projected Water Supply Needs (acre-feet/year) -875 -889 -680 -778 885  -1,027



Projected Water Management Strategies
TWDB 2012 State Water Plan Data

COKE COUNTY
WUG, Basin (RWPG) All values are in acre-feet/year
Water Management Strategy Source Name [Origin] 2010 2020 2030 2040 2050 2060
BRONTE VILLAGE, COLORADO (F)
MUNICIPAL CONSERVATION CORSERVATION [GDKE] 16 45 48 a3 50 51
REHABILITATION OF PIPELIRE OAK CREEK 0 0 4] (] 0 ¢
LAKE/RESERVOIR
[RESERVOIR]
SUBORDINATION CAK CREEK 129 129 129 129 129 129
LAKE/RESERVOIR
[RESERVOIR]
COUNTY-OTHER, COLORADO (F)
SUBORDINATION COLORADO RIVER MWD 25 32 0 6 9 is
LAKE/RESERVOIR SYSTEM
{RESERVOIR]
MINING, COLORADO (F)
SUBORDIRATION COLORADO RIVER MWD 86 119 2 24 43 72
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
ROBERT LEE, COLORADO (F)
HMUNICIPAL CONSERVATION CONSERVATION [COKE] 1% 40 44 45 46 48
NEW WTP AND STORAGE FACILITIES COLORADO RIVER MWD 0 0 0 e} 0 0
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SUBCRDINATION COLORADO RIVER MWD 95 115 s 21 34 55
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
STEAM ELECTRIC POWER, COLORADO (F)
SUBDRDINATION OAX, CREEX 310 247 289 339 401 a477
LAKE/RESERVOIR
[RESERVOIR]

Sum of Projected Water Management Strategies (acre-feet/year) 680 727 514 612 712 847



APPENDIX B
GAM RUN 12-019

COKE COUNTY UNDERGROUND WATER
CONSERVATION DISTRICT



GAM RUN 12-019: Coke COUNTY
UNDERGROUND WATER CONSERVATION DISTRICT
MANAGEMENT PLAN

by William Kohlrenken

Texas Water Development Board
Groundwater Resources Division
Groundwater Availability Modeling Section
(512) 463-8279

November 16, 2012

Cynthia K. Ridgeway is the Manager of the Groundwater Availability Modeling Secticn and iIs
responsible for oversight of work performed by William Kehlrenken under her direct supervision. The
seal appearing on this decument was authorized by Cynthia K. Ridgeway, P.G. 471 on November 16,

2012,
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GAM RUN 12-019: CoKE COUNTY
UNDERGROUND WATER CONSERVATION DISTRICT
MANAGEMENT PLAN

by William Kohlrenken

Texas Water Development Board
Groundwater Resources Division
Groundwater Availability Modeling Section
(512) 463-8279

November 16, 2012

EXECUTIVE SUMMARY:

Texas State Water Code, Section 36.1071, Subsection (h), states that, in developing
its groundwater management plan, a groundwater conservation district shall use
groundwater availability modeling information provided by the executive
administrator of the Texas Water Development Board (TWDB) in conjunction with any
available site-specific information provided by the district for review and comment to
the executive administrator. Information derived from groundwater availability
models that shall be included in the groundwater management plan includes:

e the annual amount of recharge from precipitation to the groundwater
resources within the district, if any;

o for each aquifer within the district, the annual volume of water that
discharges from the aquifer to springs and any surface water bodies,
including lakes, streams, and rivers; and

o the annual volume of flow into and out of the district within each aquifer
and between aquifers in the district.

The purpose of this report is to provide Part 2 of a two-part package of information to
Coke County Underground Water Conservation District for its groundwater
management plan. The groundwater management plan for the Coke County
Underground Water Conservation District is due for approval by the executive
administrator of the TWDB before December 4, 2013.

This report discusses the method, assumptions, and results from model runs using the
groundwater availability model for the Edwards-Trinity (Plateau) Aquifer, the Lipan
Aquifer, and the Dockum Aquifer. Tables 1 through 3 summarize the groundwater
availability model data required by the statute, and figures 1 through 3 show the area
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of the models from which the values in the tables were extracted. This model run
replaces the results of GAM Run 07-39 (Tu, 2007). GAM Run 12-019 meets current
standards set after the release of GAM Run 07-39 and it is based on the most current
groundwater district boundaries and water budget extraction methods. If after review
of the figures, Coke County Underground Water Conservation District determines that
the district boundaries used in the assessment do not reflect current conditions,
please notify the TWDB immediately. The TWDB has also approved, for planning
purposes, alternative models that can have water budget information extracted for
the district. These alternative models include the 1-layer alternative model for the
Edwards-Trinity (Plateau) Aquifer and the alternative model for the Dockum Aquifer.
Please contact the author of this report if a comparison report using these models is

desired.

METHODS:

Groundwater availability models for the Edwards-Trinity (Plateau) Aquifer (1981-
2000), Lipan Aquifer (1980-1999), and the Dockum Aquifer (1980-1997) were run for
this analysis. Water budgets for each year of the transient model period were
extracted using ZONEBUDGET Version 3.01 (Harbaugh, 2009) and the average annual
water budget values for recharge, surface water outflow, inflow to the district,
outflow from the district, net inter-aquifer flow (upper), and net inter-aquifer flow
(lower) for the portions of the aquifers located within the district are summarized in

this report.
PARAMETERS AND ASSUMPTIONS:

Edwards-Trinity (Plateau) Aquifer

o We used Version 1.01 of the groundwater availability model of the Edwards-
Trinity (Plateau) Aquifer for this analysis. See Anaya and Jones (2009) for
assumptions and limitations of the model.

e The model has two layers which represent the Edwards portions of the
Edwards-Trinity (Plateau) Aquifer in layer one, and Trinity portions of the
Edwards-Trinity (Plateau) Aquifer in layer two.

e The root mean square error (a measure of the difference between simulated
and actual water levels during model calibration) is 143 feet for the
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transient calibration period. This represents 6 percent of the range of
measured water levels (Anaya and Jones, 2009).

e The model was run with MODFLOW-96 (Harbaugh and MacDonald, 1996).

Lipan Aquifer

¢ We used Version 1.01 of the groundwater availability model for the Lipan

Aquifer for this analysis. See Beach and others (2004) for assumptions and
limitations of the groundwater availability model.

The Lipan Aquifer model includes one layer representing the Quaternary
Leona Formation, portions of the underlying Permian Formations, and the
Edwards-Trinity (Plateau) Aquifer to the west, south, and north.

The model uses general head boundaries to simulate the eastern and
western aquifer boundaries. Inflow on the general-head boundary to the
west represents inflow from the Edwards-Trinity (Plateau) Aquifer. The
mean absolute error (a measure of the difference between simulated and
actual water levels during model calibration) in the groundwater availability
model for the Lipan Aquifer is 18 feet for the calibration period (1980-89)
and 17 feet for the verification period (1990-99: Beach and others, 2004).

The model was run with MODFLOW-96 (Harbaugh and MacDonald, 1996).

Dockum Aquifer

We used Version 1.01 of the groundwater availability model for the Dockum
Aquifer. See Ewing and others (2008) for assumptions and limitations of the
groundwater availability model.

The model includes three layers representing the younger geologic units
overlying the Dockum Aquifer (layer 1), the upper portion of the Dockum
Aquifer (layer 2), and the lower portion of the Dockum Aquifer (layer 3).

Of the three layers, individual water budgets for the district were
determined for the Dockum Aquifer (Layers 2 and 3). The water budgets for

Layers 2 and 3 are combined.

The aquifers represented in Layer 1 of the groundwater availability model
are only included in the model for the purpose of more accurately
representing flow between these units and the Dockum Aquifer. This model
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is not intended to explicitly simulate flow in these overlying units (Ewing
and others, 2008).

¢ The root mean Square error (a measure of the difference between simulated
and actual water levels during model calibration) in the groundwater
availability model is 82 feet for the Upper Dockum Aquifer, and 108 feet for
the Lower Dockum Aquifer for the calibration period (1980 to 1990) and 83
and 78 feet for the same aquifers, respectively, in the verification period
(1991 to 1999) (Ewing and others, 2008). These root mean square errors are
between three and five percent of the range of measured water levels
(Ewing and others, 2008).

e The MODFLOW Drain package was used to simulate both evapotranspiration
and springs. However, there were no model grid cells representing springs
within the district so there was no drain flow incorporated into the surface
water outflow values.

e Groundwater in the Dockum Aquifer ranges from fresh to brine in
composition (Ewing and others, 2008). Groundwater with total dissolved
solids of less than 1,000 milligrams per liter are considered fresh, total
dissolved solids of 1,000 to 10,000 milligrams per liter are considered
brackish, and total dissolved solids greater than 10,000 to 35,000 milligrams
per liter are considered saline.

* The model was run with MODFLOW-2000 (Harbaugh and others, 2000).

RESULTS:

A groundwater budget summarizes the amount of water entering and leaving the
aquifer according to the groundwater availability model. Selected groundwater
budget components listed below were extracted from the model results for the
aquifers located within the district and averaged over the duration of the calibration
and verification portion of the model runs in the district. The components of the
modified budget shown in tables 1 through 3 include:

e Precipitation recharge—the areally distributed recharge sourced from
precipitation falling on the outcrop areas of the aquifers (where the aquifer
is exposed at land surface) within the district.
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o Surface water outflow—the total water discharging from the aquifer
(outflow) to surface water features such as streams, reservoirs, and drains

(springs).

e Flow into and out of district—the lateral flow within the aquifer between
the district and adjacent counties.

o Flow between aquifers—the flow between aquifers or confining units. This
flow is controlled by the relative water levels in each aquifer or confining
unit and aquifer properties of each aquifer or confining unit that define the
amount of leakage that occurs.

The information needed for the district’s management plan is summarized in tables 1
through 3. It is important to note that sub-regional water budgets are not exact. This
is due to the size of the model cells and the approach used to extract data from the
model. To avoid double accounting, a model cell that straddles a political boundary,
such as district or county boundaries, is assigned to one side of the boundary based on
the location of the centroid of the model cell. For example, if a cell contains two
counties, the cell is assigned to the county where the centroid of the cell is located

(see figures 1 through 3).
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TABLE 1: SUMMARIZED INFORMATION FOR THE EDWARDS-TRINITY (PLATEAU) AQUIFER THAT IS
NEEDED FOR COKE COUNTY UNDERGROUND WATER CONSERVATION DISTRICT’S
GROUNDWATER MANAGEMENT PLAN. ALL VALUES ARE REPORTED IN ACRE-FEET PER
YEAR AND ROUNDED TO THE NEAREST 1 ACRE-FOOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from

Edwards-Trinity (Plateau) Aquif
precipitation to the district inity (Plateau) Aquifer 5,832

Estimated annual volume of water that discharges
from the aquifer to springs and any surface water Edwards-Trinity (Plateau) Aquifer 6,693

body including lakes, streams, and rivers

Estimated annual volume of flow into the district

Edwards-Trinity (Plateau) Aquifer 1,235
within each aquifer in the district inity { )Aq
i annual volume of flow out of the district
Es:tur?ated u‘ V. . -w Edwards-Trinity (Plateau) Aquifer 545
within each aquifer in the district
Estimated net annual volume of flow between From Edwards-Trinity (Plateau) to 56

each aquifer in the district older underlying units
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FIGURE 1: AREA OF ACTIVE MODEL CELLS FOR THE EDWARDS-TRINITY (PLATEAU) AQUIFER IN COKE
COUNTY UNDERGROUND WATER CONSERVATION DISTRICT FROM WHICH THE
INFORMATION IN TABLE 1 WAS EXTRACTED (THE AQUIFER EXTENT WITHIN THE DISTRICT
BOUNDARY).
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TABLE 2: SUMMARIZED INFORMATION FOR THE LIPAN AQUIFER THAT IS NEEDED FOR COKE COUNTY
UNDERGROUND WATER CONSERVATION DISTRICT’S GROUNDWATER MANAGEMENT PLAN.
ALL VALUES ARE REPORTED IN ACRE-FEET PER YEAR AND ROUNDED TO THE NEAREST 1
ACRE-FOOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from

ipan Aqui
precipitation to the district Lipan Aquifer 265

Estimated annual volume of water that discharges
from the aquifer to springs and any surface water Lipan Aquifer 0
body including lakes, streams, and rivers

Estimated annual volume of flow into the district

Lipan Aquifer 299
within each aquifer in the district P d 9

Estimated annual volume of flow out of the district

Lipan Aquifer 930
within each aquifer in the district pan Aq

From the Edwards-Trinity (Plateau)
and other units into the Lipan 385
Aquifer

Estimated net annual volume of flow between
each aquifer in the district




GAM Run 12-019: Coke County Underground Water Conservation District Management Plan
November 16, 2012

Page 11 of 15

Kolan

Starling

-
wlaE

Runnsk

_
g

~L_mmm B ot

L
I Tem Grean

25 5 10 Miles

0
[ ] coke County Underground Water Conservation District |
{1 counties
NE— |

[ [ Lipan Aquifer Active Model Grid Celis
gcd boundary date =08.22 12. county boundary date = 02 02 11. lipn model grid date = 10 13.11

N

FIGURE 2: AREA OF ACTIVE MODEL CELLS FOR THE LIPAN AQUIFER IN COKE COUNTY UNDERGROUND
WATER CONSERVATION DISTRICT FROM WHICH THE INFORMATION IN TABLE 2 WAS
EXTRACTED (THE AQUIFER EXTENT WITHIN THE DISTRICT BOUNDARY).
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TABLE 3: SUMMARIZED INFORMATION FOR THE DOCKUM AQUIFER THAT IS NEEDED FOR COKE
COUNTY UNDERGROUND WATER CONSERVATION DISTRICT’S GROUNDWATER
MANAGEMENT PLAN. ALL VALUES ARE REPORTED IN ACRE-FEET PER YEAR AND ROUNDED
TO THE NEAREST 1 ACRE-FOOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from

Dockum Aquifer
precipitation to the district umAq 105

Estimated annual volume of water that discharges
from the aquifer to springs and any surface water Dockum Aquifer 0
body including lakes, streams, and rivers

Estimated annual volume of flow into the district

Dockum Aquifer 37
within each aquifer in the district 9

Estimated annual volume of flow out of the district

Dockum Aquifer 27
within each aquifer in the district a

Estimated net annual volume of flow between | From Dockum Aquifer to younger
each aquifer in the district overlying units

116
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FIGURE 3: AREA OF ACTIVE MODEL CELLS FOR THE DOCKUM AQUIFER IN COKE COUNTY
UNDERGROUND WATER CONSERVATION DISTRICT FROM WHICH THE INFORMATION IN
TABLE 3 WAS EXTRACTED (THE AQUIFER EXTENT WITHIN THE DISTRICT BOUNDARY).
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LIMITATIONS:

The groundwater model(s) used in completing this analysis is the best available
scientific tool that can be used to meet the stated objective(s). To the extent that
this analysis will be used for planning purposes and/or regulatory purposes related to
pumping in the past and into the future, it is important to recognize the assumptions
and limitations associated with the use of the results. In reviewing the use of models
in environmental regulatory decision making, the National Research Council (2007)

noted:

“Models will always be constrained by computational limitations, assumptions,
and knowledge gaps. They can best be viewed as tools to help inform decisions
rather than as machines to generate truth or make decisions. Scientific
advances will never make it possible to build a perfect model that accounts for
every aspect of reality or to prove that a given model is correct in all respects
for a particular regutatory application. These characteristics make evaluation
of a regulatory model more complex than solely a comparison of measurement
data with model results.”

A key aspect of using the groundwater model to evaluate historic groundwater flow
conditions includes the assumptions about the location in the aquifer where historic
pumping was placed. Understanding the amount and location of historic pumping is as
important as evaluating the volume of groundwater flow into and out of the district,
between aquifers within the district (as applicable), interactions with surface water
(as applicable), recharge to the aquifer system (as applicable), and other metrics that
describe the impacts of that pumping. In addition, assumptions regarding
precipitation, recharge, and streamflow are specific to a particular historic time

period.

Because the application of the groundwater model was designed to address regional
scale questions, the results are most effective on a regional scale. The TWDB makes
no warranties or representations relating to the actual conditions of any aquifer at a
particular location or at a particular time.

It is important for groundwater conservation districts to monitor groundwater
pumping and overall conditions of the aquifer. Because of the limitations of the
groundwater model and the assumptions in this analysis, it is important that the
groundwater conservation districts work with the TWDB to refine this analysis in the
future given the reality of how the aquifer responds to the actual amount and
location of pumping now and in the future. Historic precipitation patterns also need
to be placed in context as future climatic conditions, such as dry and wet year
precipitation patterns, may differ and affect groundwater flow conditions.



GAM Run 12-019: Coke County Underground Water Conservation District Management Plan
November 16, 2012
Page 15 of 15

REFERENCES:

Anaya, R., and Jones, |., 2009, Groundwater Availability Model for the Edwards-
Trinity (Plateau) and Pecos Valley Aquifers of Texas: Texas Water Development
Board Report 373, 103 p.,
http://www.twdb.texas.gov/groundwater/models/gam/eddt p/ET-
Plateau_Full.pdf.

Beach, James A., Burton, Stuart, and Kolarik, Barry, 2004, Groundwater availability
model for the Lipan Aquifer in Texas: final report prepared for the Texas Water
Development Board by LBG-Guyton Associates, 246 p.,
http://www.twdb.texas.gov/groundwater/models/gam/lipn/LIPN_Model Repo

rt.pdf.

Ewing, J.E., Jones, T.L., Yan, T., Vreugdenhil, A.M., Fryar, D.G., Pickens, J.F.,
Gordon, K., Nicot, J.P., Scanlon, B.R., Ashworth, J.B., and Beach, J., 2008,
Groundwater Availability Model for the Dockum Aquifer - Final Report: contract
report to the Texas Water Development Board, 510 p.,
http: //www.twdb.texas.gov/groundwater/models/gam/dckm/DCKM_Model Re

port.pdf.
Harbaugh, A. W., 2009, Zonebudget Version 3.01, A computer program for computing

subregional water budgets for MODFLOW ground-water flow models, U.S.
Geological Survey Groundwater Software.

Harbaugh, A. W., and McDonald, M.G., 1996, User’s documentation for MODFLOW-96,
an update to the U.S. Geological Survey modular finite-difference ground-water
flow model: U.S. Geological Survey Open-File Report 96-485, 56 p.

Harbaugh, A. W., Banta, E. R., Hill, M. C., and McDonald, M. G., 2000. MODFLOW-
2000, the U.S. Geological Survey modular ground-water model -- User guide to
modularization concepts and the Ground-Water Flow Process: U.S. Geological
Survey Open-File Report 00-92, 121 p.

National Research Council, 2007, Models in Environmental Regulatory Decision Making
Committee on Models in the Regulatory Decision Process, National Academies

Press, Washington D.C., 287 p.

Tu, K., 2007, GAM Run 07-39: Texas Water Development Board, GAM Run 07-39
Report, 5 p., http://www.twdb.texas.gov/groundwater/docs/GAMruns/GRO7-

39.pdf.




This page is intentiénbl,ly blank




APPENDIX C
GAM RUN $10-043
MAG (Version 2)



GAM RuUN 10-043 MAG (VERSION 2):
MODELED AVAILABLE GROUNDWATER FOR THE
EDWARDS-TRINITY (PLATEAU), TRINITY, AND
PECOS VALLEY AQUIFERS IN

GROUNDWATER MANAGEMENT AREA 7

by Jerry Shi, Ph.D., P.G.

Texas Water Development Board
Groundwater Resources Division
Groundwater Availability Modeling Section
{512) 463-5076

November 12, 2012

The seal appearing on this document was authorized by Jianyou (Jerry) Shi, P.G. 11113 on November
iz, 2012.



L

This page is intentionally blank.

>



GAM RuUN 10-043 MAG (VERSION 2):
MODELED AVAILABLE GROUNDWATER FOR THE
EDWARDS-TRINITY (PLATEAU), TRINITY, AND
PECOS VALLEY AQUIFERS IN

GROUNDWATER MANAGEMENT AREA 7

by Jerry Shi, Ph.D., P.G.

Texas Water Development Board
Groundwater Resources Division
Groundwater Availability Modeling Section
(512) 463-5076

November 12, 2012

EXECUTIVE SUMMARY:

The medeled available groundwater values for Groundwater Management Area 7 for the Edwards-
Trinity (Plateau), Trinity, and Pecos Valley aquifers are summarized in Table 1. These values are also
listed by county (Table 2), river basin (Table 3), and regional water planning area (Table 3). The
modeled available groundwater values for the relevant aquifers in Groundwater Management Area 7
were initially based on Scenario 10 of GAM Run 09-035. in GAM Run 09-035, the Edwards- Trinity
(Plateau), Trinity, and Pecos Valley aquifers were simulated and reported together. Though the desired
future condition statement, specifying an average drawdown of 7 feet, only explicitly references the
Edwards-Trinity (Plateau) Aquifer, it is the intent of the districts to also incorporate the Trinity and
Pecos Valley aquifers. This was confirmed by Ms. Caroline Runge of Menard Underground Water District
acting on behalf of Groundwater Management Area 7 in an e-mail to Ms. Sarah Backhouse at the Texas
Water Development Board on June 6, 2012. The results here, therefore, contain information for each
of these three aquifers. The modeled available groundwater from the Edwards-Trinity (Plateau),
Trinity, and Pecos Valley aquifers in Groundwater Management Area 7 that achieves the requested
desired future conditions is approximately 449,400 acre-feet per year from 2010 to 2060.

Earlier draft versions of this report showed modeled available groundwater for portions of the Edwards-
Trinity (Plateau) Aquifer within the Lipan-Kickapoo Water Conservation District, the Lone Wolf
Groundwater Conservation District, the Hickory Underground Water Conservation District No. 1, and
the portion of the Trinity Aquifer within the Uvalde Underground Water Conservation District.
However, Groundwater Management Area 7 declared those counties “not relevant” for joint planning
purposes. Since modeled available groundwater only applies to areas with a specified desired future
condition, we updated this report to depict modeled available groundwater only in counties with
specified destred future conditions.
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The modeled available groundwater for Kinney County Groundwater Conservation District previousty
reported in Draft GAM Run 10-043 MAG (Shi and Oliver, 2011) dated January 26, 2011, has been
updated in a new model run and is presented in this report. The new modet run is an update of
Scenario 3 of Groundwater Availability Modeling Task 10-027, which meets the desired future
conditions for the area adopted by the districts of Groundwater Management Area 7.

REQUESTOR:

Mr. Allan Lange of Lipan-Kickapoo Water Conservation District on behalf of Groundwater Management
Area 7.

DESCRIPTION OF REQUEST:

In a letter dated August 13, 2010, Mr. Lange provided the Texas Water Development Board (TWDB) with
the desired future conditions of the Edwards-Trinity (Plateau) Aquifer in Groundwater Management
Area 7. On June 6, 2012 TWDB clarified through e-mail with Ms. Caroline Runge of Menard Underground
Water District acting on behalf of Groundwater Management Area 7 that the intent of the districts
within Groundwater Management Area 7 was to also incorporate the Trinity and Pecos Valley aquifers,
except where explicitly stated as non-relevant in the desired future conditions of the Edwards-Trinity
(Plateau) Aquifer. The desired future conditions for the aquiferfs], as described in Resolution # 07-29-
10-9 and adopted July 29, 2010 by the groundwater canservation districts within Groundwater
Management Area 7, are described below:

1) An average drawdown of 7 feet for the Edwards-Trinity (Plateau){, Pecos Valley, and Trinity]
aquifer(s], except for the Kinney County [Groundwater Conservation District], based on Scenario 10 of
the TWDB [Groundwater Availability Model] run 09-35 which is incorporated in its entirety into this

resolution; and

2) In Kinney County, that drawdown which is consistent with maintaining, at Las Moras Springs, an
annual average flow of 23.9 [cubic feet per second] and a median flow of 24.4 [cubic feet per second]
based on Scenario 3 of the Texas Water Development Board’s flow model presented on July 27, 2010;
and

3) the Edwards-Trinity [Aquifer] is not relevant for joint planning purposes within the boundaries of
the Lipan-Kickapoo [Water Conservation District], the Lone Wolf [Groundwater Conservation District],
and the Hickory Underground Water Conservation District No. 1; and

4) the Trinity (Hill Country) portion of the aquifer Is not relevant for joint planning purposes within
the boundaries of the Uvalde [Underground Water Conservation District] in [Groundwater Management
Areal 7.
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METHODS, PARAMETERS AND ASSUMPTIONS:

The desired future condition for Kinney County was evaluated in a new model run (Shi and others,
2012). The new model run is an update of Scenario 3 of Groundwater Availability Modeling (GAM) Task
10-027 (Hutchison, 2010a). Both model runs were based on the MODFLOW-2000 model developed by the
TWDB to assist with the joint planning process regarding the Kinney County Groundwater Conservation
District (Hutchison and others, 2011b). in both model runs, the total pumping in Kinney County, which
lies within Groundwater Management Areas 7 and 10, was maintained at approximately 77,000 acre-
feet per year to achieve the desired future conditions at Las Moras Springs. Details regarding this new
model run are summarized in Sh and others (2012).

The desired future condition for the remaining areas in Groundwater Management Area 7 was based on
Scenario 10 of GAM Run 09-035 using a MODFLOW-2000 model developed by the TWDB (Hutchison and
others, 2011a). Details regarding this scenario can be found in Hutchison (201Gb). In GAM Run 09-035,
the Edwards-Trinity (Plateau), Trinity, Pecos Valley, and Trinity aquifers were simulated and reported
together. The desired future condition statement specifying of an average drawdown of 7 feet, which
is achieved in the above simulation, only explicitly references the Edwards-Trinity (Plateau) Aquifer. By
stating that the above simulation is “incorporated in its entirety” into the resolution, it is the intent of
the districts to also incorporate the Trinity and Pecos Valley aquifers. The results below, therefore,
contain information on the Trinity and Pecos Valley aquifers in addition to the Edwards-Trinity
(Plateau) Aquifer. This interpretation has been confirmed by Ms. Caraline Runge on behalf of
Groundwater Management Area 7 to Ms. Sarah Backhause at the Texas Water Development Board,

The locations of the Edwards-Trinity (Plateau), Trinity, and Pecos Valley aquifers are shown in Figure 1.

RESULTS:

The modeled available groundwater values from aquifers in Groundwater Management Area 7 that
achieve the desired future conditions is approximatety 445,000 acre-feet per year for the Edwards-
Trinity (Plateau) aquifer, 2,500 acre-feet per year for the Trinity Aquifer, and 1,600 acre-feet per year
for the Pecos Valley Aquifer (Tables 1, 2, and 3). These tables contain the modeled available
groundwater for the aquifers subdivided by county, regional water planning area, and river basin for
use in the regional water planning process. These areas are shown in Figure 2.

Tables 4, 5, and 6 show the modeled available groundwater for the Edwards-Trinity (Plateau), Trinity,
and Pecos Valley aquifers summarized by county, regional water planning area, and river basin,
respectively, within Groundwater Management Area 7.

The modeled available groundwater for the aquifers within and outside the groundwater conservation
districts in Groundwater Management Area 7 where they were determined to be relevant for the
purposes of joint planning are presented in Table 7. As shown tn Table 7, the modeled available
groundwater within the groundwater conservation districts in Groundwater Management Area 7 is
approximately 370,000 acre-feet per year from 2010 to 2060.
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LIMITATIONS:

The groundwater model used in developing estimates of modeled available groundwater is the best
available scientific tool that can be used to estimate the pumping that will achieve the desired future
conditions. Although the groundwater modet used in this analysis is the best available scientific tool for
this purpose, it, like all models, has limitations. In reviewing the use of models in environmental
regulatory decision-making, the National Research Council (2007) noted:

“Madels will always be constrained by computational limitations, assumptions, and knowledge
gaps. They can best be viewed as tools to help inform decisions rather than as machines to
generate truth or make decisions. Scientific advances will never make it possible to build a
perfect model that accounts for every aspect of reality or to prove that a given modet is
correct in atl respects for a particular regulatory application. These characteristics make
evaluation of a regulatory model more complex than solely a comparison of measurement data
with model results.”

A key aspect of using the groundwater modet to develop estimates of modeled available groundwater is
the need to make assumptions about the location in the aquifer where future pumping will occur. As
actual pumping changes in the future, it will be necessary to evaluate the amount of that pumping as
well as its location in the context of the assumptions associated with this analysis. Evaluating the
amount and location of future pumping is as important as evaluating the changes in groundwater
levels, spring flows, and other metrics that describe the condition of the groundwater resources in the
area that relate to the adopted desired future condition.

Given these limitations, users of this information are cautioned that the modeled availabte
groundwater numbers should rot be considered a definitive, permanent description of the amount of
groundwater that can be pumped to meet the adopted desired future condition. Because the
apptication of the groundwater model was designed to address regional scale questions, the results are
most effective on a regional scale. Texas Water Development Board makes no warranties or
representations refating to the actual conditions of any aquifer at a particular location or at a
particular time.

it is important for groundwater conservation districts to monitor future groundwater pumping as well
as whether or not they are achieving their desired future conditions. Because of the limitations of the
groundwater model and the assumptions in this analysis, it is important that the groundwater
conservation districts work with Texas Water Development Board to refine these modeled available
groundwater numbers given the reality of how the aquifer responds to the actual amount and location
of pumping now and in the future.
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TABLE 1. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS-TRINITY (PLATEAU) AQUIFER IN
GROUNDWATER MANAGEMENT AREA 7. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE DIVIDED BY
COUNTY, REGIONAL WATER PLANNING AREA, AND RIVER BASIN.

Coke F Colorado 998 998 998 998 998 998
Crockett F Colorado 19 19 19 19 19 18
Rio Grande 5,407 5,407 5,407 5,407 5,407 5,407
Ector F Colorada 4,918 4,918 4,918 4,918 4,918 4,918
Rio Grande 504 504 504 504 504 504
3 Colorado 2,306 2,306 2,306 2,306 2,306 2,306
Edwards
Nueces 1,632 1,632 1,632 1,632 1,632 1,632
Rio Grande 1,700 1,700 1,700 1,700 1,700 1,700
Gillespie K Colorado 2,378 2,378 2,378 2,378 2,378 2,378
Guadalupe 136 136 136 136 136 136
Glasscock E Colorado 65,213 65,213 65,213 65,213 65,213 65,213
Irion F Colorado 2,293 2,293 2,293 2,293 2,293 2,293
Kimble F Colorado 1,283 1,283 1,283 1,283 1,283 1,283
Kinney I Nueces 12 12 12 12 12 12
Rio Grande 70,326 70,326 70,326 70,326 70,326 70,326
McCulloch F Colorado 4 4 4 4 4 4
Menard F Colorado 2,194 2,194 2,194 2,194 2,194 2,194
Midland E Colarado 23,251 23,251 23,251 23,251 23,251 23,251
Nolan G Brazos 302 302 302 302 302 302
Colorado 391 391 301 391 391 391
Pecos F Rio Grande | 115,938 | 115,938 | 115,938 | 115,938 | 115,938 | 115,938
Reagan F Colorado 68,250 68,250 68,250 68,250 68,250 68,250
Rio Grande 28 28 28 28 28 28
Resl ] Colorado 278 278 278 278 278 278
Guadalupe 3 3 3 3 3 3
Nueces 7,196 7,196 7,196 7,196 7,196 7,196
Schieicher F Colarado 6,410 6,410 6,410 6,410 6,410 6,410
Rio Grande 1,640 1,640 1,640 1,640 1,640 1,640
Sterling F Colorado 2,497 2,497 2,497 2,497 2,497 2,497
Sutton F Colorado 386 386 386 386 386 386
Rio Grande 6,052 6,052 6,052 6,052 5,052 6,052
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TABLE 1. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS-TRINITY (PLATEAU) AQUIFER IN
GROUNDWATER MANAGEMENT AREA 7. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE DIVIDED BY
COUNTY, REGIONAL WATER PLANNING AREA, AND RIVER BASIN.

Taylor G Brazos 331 331 331 331 331 331
Colorado 158 158 158 158 158 158
Terrell E Rio Grande 1,421 1,421 1,421 1,421 1,421 1,421
Tom Green F Colorado 426 426 426 426 426 426
Upton F Colorado 21,257 21,257 21,257 21,257 21,257 21,257
Rio Grande 1,122 1,122 1,122 1,122 1,122 1,122
Uvalde L Nueces 1,635 1,635 1,635 1,635 1,635 1,635
Val Verde J Rio Grande 24,988 24,988 24,988 24,988 24,988 24,988
Grand Total 445,283 | 445,283 | 445,283 | 445,283 | 445,283 | 445,283

TABLE 2. MODELED AVAILABLE GROUNDWATER FOR THE TRINITY AQUIFER IN GROUNDWATER
MANAGEMENT AREA 7. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE DIVIDED BY COUNTY,
REGIONAL WATER PLANNING AREA, AND RIVER BASIN.

Gillespie K | Colorado | 2,482 | 2482 | 2482 | 2482 2,482 | 2,482
Real | Nueces 52 52 52 52 52 52
Total 2,534 | 2,534 | 2,534 | 2,534 2,534 | 2,534
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TABLE 3. MODELED AVAILABLE GROUNDWATER FOR THE PECOS VALLEY AQUIFER IN
GROUNDWATER MANAGEMENT AREA 7. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE DIVIDED
BY COUNTY, REGIONAL WATER PLANNING AREA, AND RIVER BASIN.

Crockett F &g 31 31 31 31 31 31
Grande

Ector F Rlo 113 113 113 113 113 113
Grande

Pecos £ Rib 1,448 | 1,448 | 1,448 | 1,448 1,448 | 1,48
Grande
Rio

Upton F Grande 2 2 2 2 2 2

Total 1,594 | 1,594 | 1,594 | 1,594 1,504 | 1,594

TABLE 4. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS-TRINITY (PLATEAU), TRINITY,
AND PECOS VALLEY AQUIFERS IN GROUNDWATER MANAGEMENT AREA 7 BY COUNTY FOR EACH
DECADE BETWEEN 2010 AND 2060. RESULTS ARE IN ACRE-FEET PER YEAR.

Coke 998 998 998 998 998 998
Crockett 5,457 5,457 5,457 5,457 5,457 5,457
Ector 5,535 5,535 5,535 5,535 5,535 5,535
Edwards 5,638 5,638 5,638 5,638 5,638 5,638
Gillespie 4,896 4,996 4,996 4,996 4,996 4,996
Glasscock 65,213 65,213 65,213 65,213 65,213 65,213
Irion 2,293 2,293 2,293 2,293 2,293 2,293
Kimble 1,283 1,283 1,283 1,283 1,283 1,283
Kinney 70,338 70,338 70,338 70,338 70,338 70,338
Meculloch 4 4 4 4 4 4
Menard 2,194 2,194 2,194 2,184 2,194 2,194
Midland 23,251 23,251 23,251 23,251 23,251 23,251
Nolan 693 693 693 693 693 693
Pecos 117,386 117,386 117,386 117,386 117,386 117,386
Reagan 68,278 68,278 68,278 68,278 68,278 68,278
Real 7.529 7,529 7,529 7,529 7,528 7,529
Schleicher 8,050 8,050 8,050 8,050 8,050 8,050
Sterling 2,497 2,497 2,457 2,497 2,497 2,497
Sutton 6,438 6,438 6,438 6,438 6,438 6,438
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TABLE 4. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS-TRINITY (PLATEAU), TRINITY,
AND PECOS VALLEY AQUIFERS IN GROUNDWATER MANAGEMENT AREA 7 BY COUNTY FOR EACH
DECADE BETWEEN 2010 AND 2060. RESULTS ARE IN ACRE-FEET PER YEAR.

489

489

Taylor 489 489 489

Terrell 1,421 1,421 1,421 1,421 1,421 1,421
Tom Green 426 426 426 426 426 426
Upton 22,381 22,381 22,381 22,381 22,381 22,381
Uvalde 1,635 1,635 1,635 1,635 1,635 1,635
Val Verde 24,988 24,988 24,988 24,988 24,988 24,988
Total 449,411 449,411 449,411 449,411 449,411 349,411

TABLE 5. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS-TRINITY

(PLATEAU), TRINITY, AND PECOS VALLEY AQUIFERS IN GROUNDWATER MANAGEMENT
AREA 7 BY REGIONAL WATER PLANNING AREA FOR EACH DECADE BETWEEN 2010 AND
2060. RESULTS ARE IN ACRE-FEET PER YEAR.

1,421

1,421

E 1,421 1,421 1,421 1,421

F 331,684 331,684 331,684 331,684 331,684 331,684

G 1,182 1,182 1,182 1,182 1,182 1,182

J 108,493 108,483 108,493 108,493 108,493 108,493

K 4,896 4,896 4,996 4,996 4,996 4,296

L 1,635 1,635 1,635 1,635 1,635 1,635
Total 449,411 449,411 448,411 448,411 449,411 449,411
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TABLE 6. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS-TRINITY
(PLATEAU), TRINITY, AND PECOS VALLEY AQUIFERS IN GROUNDWATER MANAGEMENT
AREA 7 BY RIVER BASIN FOR EACH DECADE BETWEEN 2010 AND 2060. RESULTS ARE
IN ACRE-FEET PER YEAR.

Brazos 633 633 633 633 633 633
Colorado 207,392 207,392 207,392 207,392 207,392 207,392
Guadalupe 139 139 139 139 139 139
Nueces 10,527 10,527 10,527 10,527 10,527 10,527
Rio Grande | 230,720 230,720 230,720 230,720 230,720 230,720
Total 449,411 448,411 449,411 449,411 448,411 449,411

TABLE 7. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS-TRINITY (PLATEAU),
TRINITY, AND PECOS VALLEY AQUIFERS IN GROUNDWATER MANAGEMENT AREA 7 BY
GROUNDWATER CONSERVATION DISTRICT FOR EACH DECADE BETWEEN 2010 AND 2060.
RESULTS ARE IN ACRE-FEET PER YEAR.

Coke County UWCD 998 998 998 998 998 998
Crockett County GCD 4,685 4,685 4,685 4,685 4,685 4 685
Glasscock GCD 106,075 106,075 106,075 | 106,075 | 106,075 | 106,075
Hill Country UWCD 4,996 4,996 4,996 4,996 4,996 4,996
Irion County WCD 2,435 2,435 2,435 2,435 2,435 2,435
Kimble County GCD 1,283 1,283 1,283 1,283 1,283 1,283
Kinney County GCD 70,338 70,338 70,338 70,338 70,338 70,338
Menard County UWD 2,194 2,194 2,194 2,194 2,194 2,194
Middle Pecos GCD 117,386 117,386 | 117,386 | 117,386 | 117,386 | 117,386
Plateau UWC and SD 8,050 8,050 8,050 8,050 8,050 8,050
Real-Edwards CRD 13,167 13,167 | 13,167 13,167 13,167 13,167
Santa Rita UWCD 27,416 27,416 27,416 27,416 27,416 27,416
Sterling County UWCD 2,497 2,497 2,497 2,497 2,497 2,497
Sutton County UWCD 6,438 6,438 6,438 6,438 6,438 6,438
[Lé‘:v'i‘:;;;:;‘;t:"::tzau} 1,635 1,635 1,635 1635 | 1,635 | 1635
Wes-Tex GCD 693 693 693 £93 693 693
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TABLE 7. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS-TRINITY (PLATEAU),
TRINITY, AND PECOS VALLEY AQUIFERS IN GROUNDWATER MANAGEMENT AREA 7 BY
GROUNDWATER CONSERVATION DISTRICT FOR EACH DECADE BETWEEN 2010 AND 2060.
RESULTS ARE IN ACRE-FEET PER YEAR.

Total (areas in districts

relevantfor joint planning) 370,286 370,286 370,286 370,286 | 370,286 | 370,286
No District 79,125 79,125 79,125 79,125 79,125 78,125
Total (all areas) 449,411 449,411 449,411 449,411 | 449,411 | 449,411
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Desired Future Conditions



STATE OF TEXAS
RESOLUTION # 07-29-10-9

GROUNDWATER
MANAGEMENT AREA 7

0O CO° GO0 0>

Designation of Desired Future Conditions For
the Edwards-Trinity (Plateau) Aquifer in
Groundwater Management Area 7

m&ﬂmﬁmwmm{mﬂmwﬂmmw}y
within Groundwater Management Area 7 (GMA 7) are required under Chapter 36.108,
Texas Water Code to conduct joint planning and designate the Desired Future
Conditions of all relevant aquifers within GMA 7 for the next fifty year horizon, no
later than September 1, 2010; and

WHEREAS, the Board Presidents or their Designated Representatives of GCDs in
GMA 7 bave held public meetings noticed and posted in accordance with state law
mdhwmwwdand&amdgmmdmmhbahtymodd(&ﬂd)mwor
Aquifer Asscssments or other technical advice with input and comment from
stakeholders within GMA7; and

WHEREAS, the GMA 7 designated representatives have received and considered

GAM Runs 0703, 07-32, 07-37, and 09-35, Aquifer Assessments # 08-05 and # 08-

06, and/or other technical advice, hereby designate the following Desired Future

t('!;ndmonsforﬂleBdwmds-Tnnny(Pmem)Aqu[ferlocatedthhmGMA?thmugh
year 2060

1) Anavemgdmﬁownof?feetﬁ:ﬂhcﬁdwds-ﬁmﬁymm)aquet,
except for the Kinney County GCD, based on Scenario 10 of the TWDB
GAM run 09-35 which is incorporated in its entirety into this resolution; and

2) In Kinney County, that drawdown which is consistent with maintaining, at
Los Moras Springs, an annual average flow of 23.9 cfs and a median flow of
24.4 cfs based on Scenario 3 of the Texas Water Development Board’s flow
model presented on July 27, 2010; and

3) the Edwards-Trinity aquifer is not relevant for joint planning purposes within

the boundaries of the Lipan-Kickapoo WCD, the Lone Wolf GCD, and the
Hickory Underground Water Conservation District No. 1; and

4) the Trinity (Hill Country) porticn of the aquifer is not relevant for joint
planning purposes within the boundaries of the Uvalde County UWCD in
GMA 7.

Page 1 of 3



NOW, THEREFORE BE IT RESOLVED, that the members of Groundwater
Management Area 7 do hereby adopt the above described designation of the Desired
Future Conditions for the Edwards-Trinity (Platean) Aquifer;

AND IT IS SO ORDERED AND PASSED THIS 29™ DAY OF JULY, 2016,




DESIGNATED REPRESENTATIVE -

DESIONATED REPRESENTATIVE -

DESIGNATED REPRBSENTATIVE -

DESIGNATED REPRESENTATIVE -

Page3 of 3
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GAM Run 07-37

by Kan Tu, Ph.D., P.G.
Texas Water Development Board
Groundwater Availability Modeling Section
1512)463-2132
April 9. 2008

EXECUTIVE SUMMARY:

We ran the groundwaler availability model for the Edwards-Trinity (Plateau) Aquiler for
a 71-year simulation. which consisted of 20 yvears (1980-1999) of historic conditions
followed by a 51-year (2000-2050) predictive time period. Average recharge conditions
were used for the entire 51 years ol the predictive portion of the simulation. The pumpage
used in this simulation was based on the groundwater availability estimates from the
2067 State Water Plan and baseline pumpage discussed in GAM Run (7-03 (Donnelly.
2007).

Results of this model run indicate thay water-level declines afler 51 years range from 30
feet to 100 feer for most counties in the model area. This mainly resulied from the
increase in pumpage from the baseline pumpage that was approved by the Groundwater
Maunagemient Arca 7 and used in the previous GAM Run 07-03 (Donnelly. 20073,
Extreme drawdowns {up 1o 600 feet) m Pecos, Glasscock, and Reagan counties in the
Trinity part of the Edwards-Trinity (Platcan) Aquifer were predicted by the model ai the
end of 51 years. but research into the mode] performance during the calibration time
period indicates that the model is not appropriately simulating the response of the Trinity
Aquifer to pumpage in these areas (Donnelly, 2007). It is recommended that this model
nol be used 10 evaluate groundwater conditions in Pecos. Glasscock. and Reagan
COUnNeS.

REQUESTOR:

Ms. Caroline Runge from the Menuard County Underground Water Conservation District
ton behall of Groundwuter Management Area 7).

DESCRIPTION OF REQUEST:

Ms. Runge asked for o new model run using the groundwater availability model for the
Edwards-Trinity (Plateau) Aquifer. This model run would be o 71-year simulation. with
the first 20 years being the historic portion of the simulation followed by u S1-vear
predictive period. Average recharge conditions were used for the predictive pertion of the
simulation. Each year of the prediciive ponion of the simulation would use a specified
pumpage based on groundwater availability estimaies from the 2007 State Water Plan
and pumpage approved by members of Groundwater Management Area 7,



METHODS:

Recharge and initial streamflow were averaged for the 1961 to 1990 time period. These
averages were then used in the 5 1-year predictive portion of the model simulation along
with adjustments 1o the baseline pumpage io reflect availability estimates from the 2007
State Water Plan. Resulting water levels and drawdowns using 1999 water levels as a
baseline were then evaloated and are described in the Results section below.

PARAMETERS AND ASSUMPTIONS:

The groundwater availability model for the Edwards-Trinity (Plateau) Aquifer was used
for this model run. The parameters and assumptions lor this model are described below:

o We used version 1O of the groundwater availability model of the Edwards-
Trinity (Plateaw) Aguifer. which includes the Pecos Valley Aquifer (formerly
known as the Cenozoic Pecos Alluvium Aquifer). See Anaya und Jones (2004) for
assumpiions and hmitations of the model.

¢ The rom mean squared error (a measure of the difference between simulated and
actual water levels during model calibration) in the entire Edwards-Trinity
i Platcau) and Pecos Valley flormerly the Cenozoic Pecos Alluvivm) groundwater
availability model for the period of 1990 10 2000 is 143 feet. or six percent of the
range of measured water levels tAnaya and Jones. 2004),

= The model includes 1wo lavers. representing the Edwards and associated
limestones i Layer 1) snd undifferentiated Trinity units (Layer 2). The Pecos
Valley Aguifer is included in Layer | of the model.

*  The model run was 71 years in length. The first 20 yewrs were the historic
calibration-verification portion of the simulation. Tollowed by a 51-year predictive
period.

¢ The groundwaier availability model simulates discharge 1o springs and seeps
mostly along the northern and castern margins of the aquifer. Spring and seep
parameters used in the model are from the calibrated model.

* Recharge was distributed in the groundwater availability model based on a
percent of annuad precipitation and aquifer outcrop (surface geology).

* The groundwater availability model simufates the interaction between the
aquilerts) and major streams and rivers flowing in the region. Flow both fron the
stream 1o the aguifer and from the aguifer te the stream is allowed. and the
direction of low is determined by the water levels in the aquifer and 1he suriace
water elevation of the stream during each stress period in the simulation. The



stream parameters, including streambed conductance and initial flow values, used
in the model are from the calibrated model.

¢ The groundwater availability model uses general head boundary cells to simulate
cross-formational groundwater flow between the Edwards-Trinity (Plateau) and
adjacent aquifers, including the Ogallala, Dockum, Edwards (Balcones Fault
Zone), and Llano Uplift area aquifers. Parameters assigned to the general head
boundary cells such as aquifer conductance and water levels were from the
calibrated model.

¢ We used Groundwater Vistas Version 5 as the interface to process model output.

Specified Pumpage

'The pumpage for this model run considered the individval county groundwater
availability estimates from the 2007 State Water Plan. The baseline pumpage approved
by the Groundwater Management Area 7 and used in GAM Run 07-03 (Donnelly, 2007)
was used as the basis for generating the new pumpage data set. The following
modifications were made to the GAM Run 07-03 (Donnelly, 2007) baseline pumpage to
create the specified pumpage used in this simulation.

¢ The baseline pumpage totals were increased in most counties in the model area.
The total amount of pumpage used in each county in this simulation is shown in
Tables 1 and 2. For each county, the higher pumpage of either the 2007 State
‘Water Plan or the GAM Run 07-03 (Donnelly, 2007) baseline pumpage was
determined for this specified pumpage. In addition, Groundwater Management
Area 7 requested that 59,234 acre-feet per year of pumpage be used for Kinney
County.

¢ For all counties listed in Table 1 the specified pumpage maintains the existing
model spatial pumping distribution used in the baseline simulation discussed in
GAM Run 07-03 (Donnelly, 2007). When the groundwater availability per aquifer
and county from the 2007 State Water Plan value exceeded the baseline pumpage
from GAM Run 07-03, then this additional amount of pumpage was evenly
distributed among all cells that hed pumpage in baseline GAM Run 07-03
(Donnelly, 2007) on a county-by-county and aquifer basis. This information is
presented under the column ‘Added Pumpage to Each Cell’ in Table 1

¢ Pumpage was distributed in a slightly different manner in Crockett, Irion, Kimble,
Kinney, Schleicher, Sutton, and Val Verde counties (Table 2). The additional
BEdwards-Trinity (Plateau) Aquifer pumpage was allocated proportionally to both
model layer 1 and 2 based on the existing baseline pumpage distributions. For
model layer 1 (the Edwards layer in the area of interest), the additional pumpage
was evenly distributed among all cells that had existing pumpage in the GAM
Run 07-03 (Donnelly, 2007) baseline run. However, for model layer 2 (the Trinity
layer), the additional pumpage was assigned evenly across all active cells per
county.



Table 1. The specified pumpage used in this model simulation in comparison with both
GAM Run 07-03 (Donnelly, 2007) baseline pumpage and the groundwater availability

numbers from the 2007 State Water Plan. All pumpage numbers are reported in acre-feet

per year
GAM
Run 07- Speeified | Addition | Total | Added
County Aguifer 03 2007 State | pumpage to mumber | pumpage
baseline | WaterPlan { usedin baseline | of well to each
pumpage | avaflability | thisrun | pumpage | cefls cell
Pecos Valley Aquifer | 60 1,189 1,189 1,129 267 4
Edwards-Trinity
Andrews | pioiean) Aquifer 8 4,640 4,640 4,632 163 28
Total 68 5,829 5,829 5.761 430
Edwards Trinity
(Platean) Aquifer 327 17.310 17310 | 16983 | 242 70
Bandera |  qyinity Aquifer 2,004 18558 | 18558 | 16554 | sm 29
Total 2,331 35,868 35868 | 33537 | 816
Bexar Trinity Aquifer 2,399 1175 2,399 0 245 0
Edwards-Trinity
(Platean) Aquifer 17 157 157 140 17 8
Blanco Trinity Aquifer 727 1,600 1,600 873 53s 2
Total _ 744 1,757 1,757 1,013 52
Edwards-Trinity
Brewster |  pioean) Aquifer 673 300 673 0 976 0
Barnet Trimity Aqui 114 2,550 2,550 2,436 p<) 106
Edwards-Trinity
Colze (Platean) Aquifer 21 3242 3,242 3221 244 13
Comal Trinity Aquifer 3,059 1,800 3,059 0 343 0
Bdwards-Trinity
Coucho | (prarean) Aquifer 2 12278 12278 | 12000 | 348 34
Pecos Valley Aquifer | 549 2,537 2,537 1,988 561 4
Crane Edwards-Trinity
(Platean) Aquifer 8 115 115 107 21 5
___ Toul_ 557 2652 | 2652 2,005 582
Edwards-Trinity
Culberson | . oon) Aquifer 37 55 s5 18 142 0
Pecos Valley Aquifer | 48 3,143 3,143 3,005 101 31
Eetor Edwards- Trinity
(Plateau) Aguifer 5,489 11,324 11324 | 5835 666 9
Total 5,538 14,467 14467 | 8929 767
Edwards-Trinity
Edwards |  (piatean) Aquifer 7,794 8,699 8,699 905 2239 0
Edwards-Trinity
(Platean) Aquifer 1,494 1,500 1,500 6 611 0
Gillesple Trinity Aquifer 2,476 3,400 3,400 924 366 3
Total 3,970 4,900 4,900 930 971




GAM
Run 07- Specified | Addition | Total | Adged
County Aquifer 03 2007 State | pumpage to Bumber | pumpage
baselize | Water Plan | used in baseline | ofwell | togach
| avaflabfiity | thisrun | pumpage | cells el -
Edwards Trinity
Glasscock | p1ieon) Aquiter | 59,280 20,938 59,280 0 942 0
Hays Trinity Aquifer 2,818 3,713 3,713 895 370 2
- Edwards-Trinity
oward (Plateau) Aquifer 585 1,70 1,760 1,115 ) 15
Edwards-Trinity
JelIDavis | oy eow) Aquifer 141 200 200 9 325 0
Edwards-Trinity )
(Pisteau) Aquifer 124 905 905 781 89 9
Keadall Trinity Aquifer 3391 3,935 3,935 sa4 576 i
___ Toul 3,515 4,840 4840 | 1325 665
Edwards-Trinity
(Platean) Aquifer 1,762 16,410 16410 | 14648 | 1102 13
Kerr Trinity Aquifer 2,419 17324 17,324 14,905 278 54
___ Total 4,181 33,734 33,734 | 29,553 | 1,380
- Edwards-Trinity
ving (Platesu) Aquifer 32 4363 4,363 4331 98 44
Edwards-Trinity
Martin (Plateau) Aquifer 94 3,398 3308 | 3304 62 s3
. Edwards-Trinity
Maso (Plateau) Aquifer 3 3,828 3,828 3,825 9 42
Edwards-Trinity
McCulloch | 51, ean) Aquifer 31 8,249 8.249 8218 | 201 41
Medina Trinity Aquifer 69 860 860 791 113 7
Edwards-Trinity
Menard (Plateau) Aquifer 1,844 19,000 19,000 17,156 962 18
Midiand Edwards-Trinity
(Plateau) Aquifer 21,140 19,395 21,140 0 876 0
Edwards-Trinity
Nalan (Piateau) Aquifer 151 1,000 1,000 849 463 2
Pecos Valley Aquifer | 44,038 58,578 38,578 14,540 1,049 14
Edwards-Trinity
Pecos (Plateau) Aquifer | 41,471 114,849 114849 | 73378 | 3641 20
Total 85,509 173427 173427 | 87918 | 4690
Edwards-Trinity
Reagan (Plateay) Aquifer | 61,816 31,235 61,816 0 1,769 0
Edwards-Trinity
(Plateau) Aquifer 11,375 5,737 11,375 0 734 0
Real Trinity Aquifer 150 380 380 230 14 16
Total 11,525 6,117 11,755 230 748
Pecos Valley 54,401 60.520 60,520 6,119 1,220 5
Reeves Edwards-Trinity
(Plateau) Aquifer 53,346 53,845 53,845 499 1,139 0
Total 107,747 | 114,365 114365 | 6618 | 2359




Run 07- Specified | Addiion | Total | Added
County Aquifer 03 2007 State | pumpage to number | pumpage
baseline | WaterPlan | usedin baseline | of well to each
_pumpage | avaflabflity |, thisrun cells cell
Edwards Trinity
Sterllog |  (piateau) Aguifer 375 5,168 5068 | 4793 | s2 9
— Edwards-Trinity
ayto (Platean) Aquifer 117 500 500 38 166 2
T Edwards-Trinity
errell uifer 1,032 2,100 2,100 1,068 | 3419 0
— (Plateau) Aquif
Tom Bdwards-Trinity
Green (Platean) Aquifer 741 15,037 15037 | 14206 | eo 24
Travis Trinity Aquifer 1,721 3,900 3,900 2,179 186 12
on Edwards-Trinity
o (Plascom)Aquifer | 20604 | 189% | 060 | o | 1461 | o
Edwards Trinity
(Plstean) Aquifer 566 3,185 3,185 2,619 323 8
Uvalde Trinity Aquifer 176 580 580 404 34 5
Total 742 3,765 3,765 3,023 407
Ward__| Pecos Valley Aquifer | 5,821 17,288 17288 | 11467 | 658 17
Pecos Valley Aquifer | 558 51,994 51994 | si1436 | 747 69
Edwards Trinity '
Winlder | piyieau) Aquifer 1 517 517 516 8 64
Total 559 52511 52511 | 51952 | 755




Table 2. The specified pumpage used in this model simulation in comparison with GAM
Run 07-03 (Donnelly, 2007) baseline pumpage and the groundwater availability numbers
from the 2007 State Water Plan. All pumpage numbers are reported in acre-feet per year.

GAM Total | Total

Run07-03 | 20078tate | Addition nomber | number
baselie | WaterPlan | tobaseline | Model | ofactive | ofwell | Added

|_County | pumpage | avallabifity | pumpsge | layer | cells | eelis
Layer] | 2662 | 2560 | 17429
Crockett | 5493 25,460 19967 | Layer2 | 2744 | 1436 | 2539
Total | 5406 | 399 | 19968
Layer]l | 674 625 4,836
Irien 432 9,445 9013 | Layer2 | 664 387 4177
Total | 1338 | 1012 9,013
Layer1 | 943 858 6,388
Kimble 843 23,965 23,122 | Layer2 | 1,197 | 952 16235
Total | 2140 | 1810 | 2312
Layer] | 556 529 31,817
Kinney 6832 59234 52402 | Layer2 | 564 211 | 2088
Total | 1,120 | 740 52,402
| Layer1 | 1310 | 1310 | 12400
Schieicher | 3,732 16,164 12432 | Layer2 | 996 4 31
Towml | 2306 | 1314 | 12431
Layer] | 1454 | 1448 | 17227
Sutton 3,445 20,775 17330 | Layer2 | 1351 69 103
Towl | 2805 | 1517 | 17330
Layer] | 3,112 | 3052 | 34668
ValVerde | 14,562 49,607 35045 | Layer2 | 3213 | 555 371
Towml | 6325 | 3.607 | 35045




RESULTS:

Included in Appendix A are estimates of the water budgets alter running the model for 51
vears. The components of the water budget are described below.

*  Wells—water produced from wells in each aguifer. This component is always
shown az “Outflow™ from the water budget. because all wells included in the
model produce (rather than inject) waer. Wells ure modeled using the
MODFLOW Well package.

@ Springs and seeps—water that drains from an aguifer (o seeps and springs along
the margins of the aguifer. This component is always shown as "Outflow™. or
discharge. from the water budgel. Springs and seeps are modeled using the
MODFLOW Drain package.

¢ Recharge—simulates areally distributed recharge due 1o precipitation Ialling on
the outerop areas of aquifers. Recharge is always shown as “Inflow™ into the
water budget. Recharge is modeled using the MODFLOW Recharge package.

o Vertical Leakage (Upward or Downward )—describes the vertical Now. or
feakage. between two aquifers. This [Tow is controlled by the waler levels in each
aquifer and aquifer properties of each aguifer that define the amount of leakage
that can oceur. “Inflow” to an aquifer from an overlying or underlying aquifer
will always equal the *OutfTow™ lrom the other aguifer.

¢ Storage—water stored in the aguifer. The storage component that is included in
“Taflow” is water that is removed from storage in the aguifer (that is. water level
declines). The storage component that is included in “Outflow™ is water that is
added back into storage in the aguifer (that is. water level increases). This
component of the budget is ofien seen as water both going into and oui of the
aquifer because this is a regional budget. und water levels will dedline in some
areas (water is being removed from siorage) and will rise in others twaler is being
added 10 storage).

®  Laieral flow—describes lateral Mow within an aquiler between a county and
adjacent counties.

* Rivers and Strenms—water that flows between perennial sireams and rivers and
an aguifer. The direction and amount of flow depends on the water level in the
stream or river and the aguifer. In areas where water levels in the stream or river
are above the water level in the aquifer. water flows imo the aguifer and out of the
stream and is shown as “Inflow™ in the budgei. In areas where water levels in the
aquiler are above the water level in the siream or river. waier flows out of the
aguifer and into the stream and is shown as “Outflow™ in the budget. Rivers and
streams are modeled using the MODFLOW Siream package.



¢ Inter-aquifer Flow—The mode] uses general-head boundaries to simulate the
movement of water between the Edwards or Trinity aquifer units and adjacent
aquifers, including the Ogallala, Dockum, Edwards (Balcones Fault Zone), and
Llano Uplift area aquifers.

The results of the model run are described for the individual aquifers units, the Edwards
and associated limestones (Layer 1) and the undifferentiated Trinity unit (Layer 2). The
Pecos Valley Aquifer is included in Layer 1.

Water levels from the end of the transient calibration portion of the model run (the end of
1999) for layers 1 and 2 are shown in Figures 1 and 2, respectively. These figures show
the starting water levels for the 51-year (2000 to 2050) predictive portion of the model
run. Water levels at the end of the 51-year predictive portion of the simulation for layers

1 and 2 are shown in Figures 3 and 4, respectively. Because differences between initial
water levels and water levels after 51 years of pumpage are sometimes difficult to discern
in these figures, maps of water level changes were made. A water-level change map
shows the difference between the water levels at the end of the historic portion of the
model run (1999) and the water levels at the end of the 51-year predictive portion of the
model run (2050). Water-level changes over the 51-year predictive portion of the modet
simulation for Layers 1 and 2 are shown in Figures 5 and 6, respectively. Average and
maximum water-level changes for each aquifer in each county of the model are provided
in Table 3.

Table 3. Average and maximum water level changes by county and aquifer. Negative
values indicate an average lowering of water levels between 1999 and 2050 while a
positive value indicates an increase in water levels since 1999. A dashed line indicates
the aquifer does not exist or was not modeled for a particular county.

| | Eawards and Pecos Valiey equifers (Layer 1) | ‘Trinity Aquifer (Layer 2) |
fali-"}

County l (square I Average I Maximum change ’(squan: Avenuge Maximum |
| _WName | wmiles) c!mggﬁeet) (feet) | _miles) l change (feet) | chanpe (feers
| Androwe | 947 1] £A I 162 R RTZ)

Bandera $2 -34 48 798 -68 -177

Bexar - - - 245 37 1l
Blanco - - - 552 41 -33
Brewster 774 -25 -126 712 -77 219
Burnet - - - 26 49 -152

Coke - - - 244 -19 41

Conmi - - - g i v
Concho 194 -64 -120 189 -323 487

Crane 573 9 -39 9 -176 -177
Conaleatt LR £2 108 2744 A& -124
Cuiberson 142 -24 -29 -~ - -

Ector 105 24 45 667 -157 =207
Edwards 2,015 -26 75 2.120 =72 -156
Gillespie 313 5 0 889 i -75
Glasscock 572 18 2 761 -465 -613




Edwards and Pecos V: aquifers (Layer 1) Trinity Aquifer (Layer 2)
Hays - - - 370 29 0
Howard - - - 72 -64 -107
Irion 674 -34 2 664 -103 =307
Jeft Davis 325 -54 96 - -~ -
Kendall - - - 665 18 -34
Kerr 623 -11 -39 1,106 -90 -166
Kimble 943 -8 -59 1,197 -61 -163
Kinney 556 -78 -140 564 -125 -182
Loving 98 -12 27 - - —~
Martin - - — 110 -347 -506
Mason 28 -13 -32 78 -87 -184
Medina - - - 119 -17 66
Menard 756 -39 -120 472 -107 -170
Midland 158 9 5 862 -242 -505
MecCulloch 24 -20 -30 198 -198 -357
Nolan - - — 464 2 -2
Pecos 4269 -70 -166 1,634 -301 -620
|__Reapgan 1,173 -7 -72 1,141 -316 -603
Real 421 -10 -36 700 88 -158
Reeves 2,359 -20 -67 - - -
Schicicher { 1310 -64 -117 996 -58 -81
Sterling 215 2 -6 360 -111 -441
Sutton 1,454 48 -85 1,351 -62 -156
Taylor - - - 166 1 0
Tervell 2,343 -24 64 2,380 -86 -307
Tom
Green 346 -45 -116 3n2 -83 -337
Travis - -- - 254 1 =21
Upton 922 8 -33 940 -229 429
Uvalde 157 -7 22 394 -23 -68
Val Verde | 3206 -21 -112 3,213 =71 -174
Ward 658 -21 62 - — -
Winkier 749 -52 -83 8 -207 =211

Figure 5 indicates that water levels in Layer | (Edwards and associated limestones and
the Pecos Valley Aquifer) show mainly decreases in water levels ranging from 0 to 50
feet over the 51-year predictive portion of the run. Several localized areas of higher water
level declines of greater than 100 feet can be seen in Figure 5, centering in Pecos,
Kinney, Schleicher, and Concho counties.

Figure 6 indicates that water levels in Layer 2 (Trinity Aquifer) decrease throughout most
of the region, generally less than 100 feet. Very iarge cones of depression are centered in
Glasscock, Reagan, and Pecos counties, that are present at the end of the historic portion
of the model run (Figure 2), continue to deepen with the model predicting up to 600 feet
of decline in this area over the 51-year predictive time period. Several other smaller
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localized areas of higher water level declines can be seen in Figure 6. including in
Kinney, Bandera. Menard. and Concho counties.

During previous model runs. the model response lor the Trinity Aquifer was gvaluated. 1t
was determined that the model did not correctly simulate the response of water levels in
Glasscock and Reagan counties uppropriately during model calibration. and in luct water
level declines during the historic calibration-verification time period were much lower
than the model simulated water level declines (Donnelly. 2007). While using the mode}
results without consideration of this couid be viewed as tuking a conservative approach.
the waier Jevel declines predicied by the model are so greal that we recommend wking
anoiher approach 10 evaluate the desired future conditions in this areq, especially if a
“managed depletion” approach o aquifer management is being considered.

Another change in water levels that can be observed in Figure 6 is an area of increasing
water levels centered Blanco. Hays. Kendall, and Comal counties. The reason Jor this
increase is not known at this time and will require furiher evaluntion, but it occurs
primarily outside of the Groundwater Management Area 7 boundaries. Blanco. Hays.
Kendall. and Comal counties are also included in the groundwiner availability model for
the Trinity Hill Couniry Aqguifer. which may be a better ool for evaluating aguvifer
conditions i this area than the groundwater avatlability model for the Edwurds-Trinity
{ Pluteau) Agquifer.

Because some of the desired (uture conditions for the groundwater management area may
be based on discharge o springs or baseflow 1o rivers and streams. we alsp evoluaed the
water budgets for cach of these componenis lor each county in the model area. These
budgets are provided in Appendix A. The components of the water budget are divided up
into “In" and “Oul™. representing water that is coming inio and leaving from the budget.
As might be expected. water from wells is only in the “Ow” column, representing waer
that is removed from the aguifer from wells. Likewise. recharge is only found in the ~In”
column. Streams and rivers. however. have values in both the “In™ and “Out™ columns.
This 1s because some stream reaches lose water to the aquifer. and some gain witer from
the aguifer depending on the water levels in the aquifer. Also included in these budgets
are values for ventical leakage to overlying and underlying formations as well as lateral
inflow from adjacent counties. Future model runs can be compared 1o these budgets to
determine the impact of additional pumpage compured to this buseline run.

REFERENCES:

Anayu. R.. and Jones. L. 2004, Groundwater availability model lor the Edwards-Trinity
1Platean) and Cenozoic Pecos Alluvium aguifer systems, Texas: Texas Waier
Development Board. GAM Report. 208 p.



Donnelly, A.C.A., 2007, GAM Run 07-03, Texas Water Development Board GAM Run
Report, 49 p.

The scal appearing on this document was authorized by Kan Tu, P.G. 1445, on
April 9, 2008.
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Table A-1. (continued)

irion Jeff Davis Kendall Korr Kimble Kinney

In Out in Out In Out ] Out in Out In Out
0 0 0 0 - - 0 0 0 0 0 0
119 o |16 o - - 0 0 9 o |18 o
0 4854] o 0 - - 0 731§ o 1832] o0 5069
0 0 11 12 -~ - 0 0 0 o | 1859 8,185
o 5,088 0 201 - - 0 6,208 0 7,135 0 35,8683
1042 332| o 0 - -~ | 8207 s221 ]| 1,092 3728 | 1,908 11,445
14,334 0 6,294 0 - - 19,184 1] 25,672 0 42,401 0
6,244 1,881 1384 8,088 - - 3,566 12,008 15516 6,344 | 24,616 10,872
108 6801 ] - - - - 10 1248 )] 148 7000] 2 1127
0 0 - - 0 0 0 0 0 0 0 0
448 0 - - 6 346 | 952 1 659 0 183 0
0 17 - - 0 0 0 0 o 21| o 0
869 277 - - 0 0 0 0 0 o | 3345 2168
0 4355| - - 0 4842] o 28524] o 16830] 0 23268
0 0 - - 246 38587] 6394 5280 | 10588 11.224] o 0
2287 0 - - 5132 o0 J27329 o |7258 o }1183 o
6,891 106 - - - - | 1248 10 | 7009 148 | 1,027 2
3120 8785 | - ~ | 9152 16,981} 10,907 13,035] 9620 4,745 | 20291 681

9,444 201 4,842 33,732 23,885 50,231
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Table A-1. (continued)

Travis Upton Uvalde Val Verdo Ward Winkier
in Out In Out in Out In Out In Qut in Qut
- - 0 0 0 0 18,105 47,386 0 0 0 o
- - 485 0 0 0 387 0 13,619 0 48,208 0
- - 0 0 0 2,502 0 574 0 0 0 0
- - 4 802 5 5,857 0 0 2 4,645 0 3,083
- - 0 337 0 1,433 0 49,076 0 17,280 0 51,998
- - 0 0 0 0 20,574 104,264] 739 10,649 0 0
- - 15,277 0 7422 0 80,068 0 6,575 0 5,300 0
- - 1,007 5685 | 3,116 1464 | 72312 10465] 15412 3662 | 79368 4,363
- -~ 105 9,983 | 840 37 2,468 1,128 - - - -
3,563 31,081 0 0 0 0 0 0 - - 0 0
0 81 4,611 0 272 0 1,435 0 - - 26 0
0 0 0 0 0 0 0 0 - - 0 0
13,128 346 ] 7,831 16 964 19,660 0 0 - - 0 5
0 3,900 0 20,286 0 2,332 0 634 - - 0 5§17
19 6,704 0 0 25668 14394] 98 1370 - - 0 0
16,098 0 2,632 0 19,757 0 152 0 - - 119 0
- - 9,983 105 37 840 § 1,128 2468 - - - -
8,364 60 16,320 20,989 | 18,930 5,301 | 12,010 10,445 - - 377 0
3,800 20,604 3,765 49,612 : 17,280 52,513

A-8
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Texas Water
Development Board

P.O. Box 13231. 17003 K. Congress Ave.
Auystin, TX T8711-3231, vawnw.twdb.lexas.gov
Fhone {512 453-7B4T. Fax (512) 475-2053

July 2. 2012

NMr. Winton Millift

General Manager

Coke County Underground Water Conservation District
P.O.Bex 1110

Robert Lee. TX 76945

Re: Revised modeled available groundwater estimates for the Dockum and Lipan aguifers in
Groundwaier Management Area 7

Dear Ve, Ml

The Texas Water Code. Section 36,1084, Subsection (b). states that the Texas Water Development
Board's (TWDB) exccutive administraior shall provide each groumdwater conservation disirict and
regional water planning group loeated whelly or partly in the groundwater management area with the
modeled available groundwater in the management area based upon the desired future conditions adopied
by the districts. This letier and the anached reports (GAM Run 10-040 MAG Version 2 and GAM Run
10-062 MAG Version 2y are in response 1o this directive.

Maodeled available groundwater is defined in the Texas Waler Code. Section 36.001. Subsection (253, as
“the amount of water that the executive administrator determines maz be produced on an average annual
basis 1o achieve a desired future condition established under Section 36,108, The {irst version of GAM
Run 10-040 MAG and GAM Run 10-062 MAG included modeled available groundwater values for
counties that were declared “not-relevant”™ for joint planning purposes by Groundwater Management Area
7. Since modeled available groundwater only applies 1o areas with a specified desired future condition.
these reports have been updated to depict modeled available groundsvater in relevant counties only.

For use in the regional water planning process. modeled available groundwater estimates have been
reported by aquifer. county. river basin. regional water planning area. groundwater conservation district.
and any other subdivision of the aguiler designated by the management area (il applicable).

We encourage open communication and coordination between groundwater conservation districts.
regional water planning groups. and the TWDB to ensure that the medeled available groundwater
reported in regional water plans and groundwaier managemnent plans are not in conflici. We estimated
modeled available groundwater that swould have to occur 1o achieve the desired future conditions using
the besi available scientific tools. However. these estimates are based on assumptions of the magnitude
and distribution of projected pumping in the aguifer. [t is. therefore. importam for groundwater
conservation districts 1o monitor whether their management of pumping is achieving their desired fulure
conditions. Districts are encouraged 10 continue 1o work with the TWDB 1o better define available

Qur Mission : Board Members
Ta prowvide leadesship. planming. Enancal Billy R Bradford Jr.. Charman Levas H. Kickiahan, ifember fdontz Cluck, Member
assistance, aformation, and education lor Joe M. Crutcher. Vice Charman Edward G, Vaughan, Member FA "Rick” Rviander, Membay

tne conservation and responsibie
developmant of waler for Texas

Perssiaenan

ldelarse Caliahan. Executive Admmisraion



Mr. Winton Milliff
July 2, 2012
Page 2

groundwater as additional information may help better assess responses of the aquifer to pumping and its
distribution now and in the future.

If you have any questions, please contact Ms. Rima Petrossian of my staff at 512-936-2420 or

for further information.
Sincerely, )
‘IY'\ bo.a O Wa "
Melanie Callahan
Executive Administrator

Attachments: GAM Run 10-040 MAG Version 2
GAM Run 10-062 MAG Version 2

¢ w/atts.: L’Oreal Stepney, Texas Commission of Environmental Quality
Kellye Rila, Texas Commission of Environmental Quality
Kelly Mills, Texas Commission of Environmental Quality
John Ashworth, LBG-Guyton Asscciates
Jaime Burke, AECOM, Inc
Simone Kiel, Freese & Nichols, Inc.
Sam Vaugh, HDR Engineering
David Dunn, HDR Engineering
Michael Ada, Rio Grande Council of Governments
Raymond Buck, Upper Guadalupe River Authority
James Kowis, Lower Colorado River Authority
Rocky Freund, Nueces River Authority
Steve Raabe, San Antonio River Authority
Trey Buzbee, Brazos River Authority
Robert E. Mace, Ph.D, P.G., Water Science and Conservation
Larry French, P.G., Groundwater Resources
Cindy Ridgeway, P.G., Groundwater Resources
Rima Petrossian, P.G., Groundwater Resources
David Meesey, Water Resources Planning and Information
Dan Hardin, Water Resources Planning
Matt Nelson, Water Resources Planning
Temple McKinnon, Water Resources Planning
Doug Shaw, Water Resources Planning
Connie Townsend, Water Resources Planning
Lann, Bookout, Water Resources Planning
Wendy Barron, Water Resources Planning
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By Mohammad Masud Hassan. P.E,

Edited and finalized by Wade Oliver to reflect statutory changes
effective September 1. 201 |

Updated to Version 2 by Shirley Wade to reflect refined modeled available groundwater
estimales

Texas Water Development Board
Groundwater Availability Modeling Section
(512) 936-0883

June 22. 2012

Cynthia K. Ridgeway. the Manager of the Groundwater Availability Modeling Section. is
responsible for oversight of work performed by employees under her direct supervision. The
seal appearing on this document was authorized by Cynthia K. Ridgeway. P.G. 47] on fune 22,
2012,



This page is intentionally blank.

-

[4 i
[ 341
.
[ &l :i'
bed
Ve
T
rme
- b ° ‘
e A
Rall 2y
‘:.".'J'



GAM Run 10-040 MAG Version 2
June 22, 2012
Page3 of 11

EXECUTIVE SUMMARY:

The modeled available groundwater for the Dockum Aquifer as a result of the desired future
conditions adopted by the districts of Groundwater Management Area 7 is approximately 21,700
acre-feet per year. The estimates were extracted from the “base” scenario in Groundwater
Auvailability Model Run 10-001, which meets the desired future conditions adopted by the districts
of Groundwater Management Area 7. These desired future conditions are drawdown limits set for
the upper and lower portions of the Dockum Agquifer in Ector, Midland, Mitchell, Nolan, Pecos,
Scurry, and Upton counties. The Dockum Aquifer is deemed not relevant in the remaining counties
in Groundwater Management Area 7.

The first version of this report showed modeled available groundwater for areas declared not
relevant for joint planning purposes. In this report version we show modeled available
groundwater only in areas specified as relevant by Groundwater Management Area 7 in their
resolution.

REQUESTOR:

M. Allan J. Lange of the Lipan-Kickapoo Water Conservation District on behalf of Groundwater
Management Area 7.

DESCRIPTION OF REQUEST:

In a letter dated August 13, 2010, Mr. Allan J. Lange provided the Texas Water Development
Board (TWDB) with the desired future conditions of the Dockum Aquifer adopted by the districts
of Groundwater Management Area 7. The desired future conditions for the Dockum Aquifer in
Groundwater Management Area 7, as described in Resolution No. 07-29-10-1, are:

“Upper Dockum. as delineated in Figure 1 of TWDB GAM Run 10-001: net total
drawdown not to exceed 29 feet in Midland County; and

Lower Dockum Aquifer, as delineated in Figure I of TWDB GAM Run 10-001: net
total drawdown not to exceed 4 feet in Ector, Mitchell, Pecos, Scurry, and Upton
“punnes (Lone wolt GCL. Middle Fecos GLLD); and

Lower Dockum Aquifer as delineated in Figure | of TWDB G4M Run 10-001:
Drawdown not to exceed a net total of 39 feet in Nolan County (West-Tex GCD)-

e .'
({8

The Dockum Aquifer is not relevant for joint planning purposes in all other areas of
GMA7.”

In response to receiving the adopted desired future conditions, the TWDB has estimated the
modeled available groundwater for the Dockum Aquifer in Groundwater Management Area 7.
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METHODS:

The TWDB previously completed several predictive groundwater availability model simulations of
the Dockum Aquifer to assist the districts of Groundwater Management Area 7 in defining desired
future conditions. The location of Groundwater Management Area 7, the Dockum Agquifer, and the
groundwater availability model cells that represent the aquifer are shown in Figure 1. As stated in
Resolution No. 07-29-10-1, the groundwater management area considered Groundwater
Availability Model (GAM) Run 10-001 (Oliver, 2010) when defining desired future conditions.
Since each of the desired future conditions above is met in the “base” scenario in GAM Run 10-
001, the estimated pumping for Groundwater Management Area 7 presented here was taken
directly from that simulation. The pumping was then divided by county, regional water planning
area, river basin, and groundwater conservation district.

PARAMETERS AND ASSUMPTIONS:

The parameters and assumptions for the model run using the eroundwater availability model for
the Dockum Aquifer are described below:

e Therwultspr&sehtedintlﬁsreportmtakenfmm the “base” scenario in GAM Run 10-
001 (Oliver, 2010). See GAM Run 10-001 for a full description of the methods,
assumptions, and results for the groundwater availability model run.

¢ The modified groundwater availability model for the Dockum Aquifer described in
Oliver and Hutchison (2008) was used for this analysis. This model is a modification of
the previously developed groundwater availability model for the Dockum Aquifer
described in Ewing and others (2008). This model was modified in order to more
effectively simulate predictive conditions. See Oliver and Hutchison (2010) and Ewing
and others (2008) for assumptions and limitations of the model.

¢ Lavers 2 and 3 of the model represent the upper and lower portions of the Dockum
Aaquifer, respectively. Layer 1, which is active in version 1.01 of the model documented
in Ewing and others (2008), was inactivated in the modified model as described in
Oliver and Hutchison (2010).

e Cells were assigned to individual counties and groundwater conservation districts as
shown in the September 14, 2009, version of the model grid for the Dockum Aquifer.
Because this model grid predates the development of the modified model, care was
taken to ensure that only those fields in the model grid that were valid for the modified
model were used for analyzing model results.

Modeled Available Groundwater and Permitting

As defined in Chapter 36 of the Texas Water Code, “modeled available groundwater” is the
estimated average amount of groundwater that may be produced annually to achieve a desired
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future condition. Groundwater conservation districts are required to consider modeled available
groundwater, along with several other factors, when issuing permits in order to manage
groundwater production to achieve the desired future condition(s). The other factors districts must
consider include annual precipitation and preduction patterns, the estimated amount of pumping
exempt from permitting, existing permits, and a reasonable estimate of actual groundwater
production under existing permits. The estimated amount of pumping exempt from permitting,
which the TWDB is required to develop after soliciting input from applicable groundwater
conservation districts, will be provided in a separate report.

RESULTS:

The modeled available groundwater for the Dockum Aquifer in Groundwater Management Area 7
consistent with the desired future conditions is approximately 21,700 acre-feet per year. This has
been divided by county, regional water planning area, and river basin for each decade between
2010 and 2060 for use in the regional water planning process (Table 1).

The modeled available groundwater is also summarized by county, regional water planning area,
river basin, and groundwater conservation district as shown in tables 2, 3, 4, and 5, respectively.

LIMITATIONS:

The groundwater model used in developing estimates of modeled available groundwater is the best
available scientific tool that can be used to estimate the pumping that will achieve the desired
future conditions. Although the groundwater model used in this analysis is the best availabie
scientific tool for this purpose, it, like all models, has limitations. In reviewing the use of models in
environmental regulatory decision-making, the National Research Council (2007) noted:

“Models will always be constrained by computational limitations, assumptions, and
knowledge gaps. They can best be viewed as tools to help inform decisions rather than as
machines to generate truth or make decisions. Scientific advances will never make it
possible to build a perfect model that accounts for every aspect of reality or to prove that a
given model is correct in all respects for a particular regulatory application. These
characteristics make evaluation of a regulatory model more complex than solely a
comparison of measurement data with model results.”

A key aspect of using the groundwater model to develop estimates of modeled available
groundwater is the need to make assumptions about the iocation in the aquifer where future
pumping will occur. As actual pumping changes in the future, it will be necessary to evaluate the
amount of that pumping as well as its location in the context of the assumptions associated with
this analysis. Evaluating the amount and location of future pumping is as important as evaluating
the changes in groundwater levels, spring flows, and other metrics that describe the condition of
“he groundwater resources in the area that relate to the adopted desired future condition(s).
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Given these limitations, users of this information are cautioned that the modeled available
groundwater numbers should not be considered a definitive, permanent description of the amount
of groundwater that can be pumped to meet the adopted desired future condition. Because the
application of the groundwater model was designed to address regional scale questions, the results
are most effective on a regional scale. The TWDB makes no warranties or representations relating
to the actual conditions of any aquifer at a particular location or at a particular time.

It is important for groundwater conservation districts to monitor future groundwater pumping as
well as whether or not they are achieving their desired future conditions. Because of the limitations
of the model and the assumptions in this analysis, it is important that the groundwater conservation
districts work with the TWDB to refine the modeled available groundwater numbers given the
reality of how the aquifer responds to the actual amount and location of pumping now and in the
future.

REFERENCES:

Ewing, J.E., Jones, T.L., Yan, T., Vreugdenhil, A.M., Fryar, D.G., Pickens, J.F., Gordon, K.,
Nicot, J.P., Scanlon, B.R., Ashworth, J.B., Beach, J., 2008, Groundwater Availability
Model for the Dockum Aquifer — Final Report: contract report to the Texas Water
Development Board, 510 p.

National Research Council, 2007, Models in Environmental Regulatory Decision Making.
Committee on Models in the Regulatory Decision Process, National Academies Press,
Washington D.C., 287 p.

Oliver, W., 2010, GAM Run 10-001: Texas Water Development Board, GAM Run 10-001 Report,
36 p.

Oliver, W., Hutchison, W.R., 2010, Modification and recalibration of the Groundwater
Availability Model of the Dockum Aquifer: Texas Water Development Board, 114 p.

Smith, R., 2009, GAM Run 09-001: Texas Water Development Board, GAM Run 09-001 Draft
Report, 28 p.
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Table 1: Modeled available groundwater for the Dockum Aquifer in Groundwater Management
Area 7. Results are in acre-feet per year and are divided by county, regional water planning area,

and river basin.
" Regional Year

Water I
County | Planning |River Bas 2010 2020 2030 2040 2050 2060
Ector F Colorado 13 13 13 13 13| 13
Rio Grande 515 515 51 S15] 515] 515
Midhand Colorado of 0 0 0 0 0
Mitchell Colorado l4,018| 14018 14,018} 14018 14018 14,018
Brazos 2824/ 2,824 2824 2824 2824 284!

Nolan G

Colorado 206 290 2926) 208 20
Pecos F Rio Grande 3 3 3 3 3 3
Scurry F Brazos 306 306] : 306 306 306
Colorado 903 903 903 903 903 903
F Colorado 0 0 0 0| 0
Upton Rio Grande 219 219, 219 21 219] 219
Total 21,727 21,727 21,727 21,727 21,727 21,727
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Table 2: Modeled available groundwater for the Dockum Aquifer summarized by county in

Groundwater Management Area 7 for each decade between 2010 and 2060. Results are in acre-feet

per year.
Year
County 2010 2020 2030 2040 2050 2060
Ector 528 528 528 528 528 528
Midland 0| ol 0| o} 0] o}
Mitchell 14,018 14018 14018 14,018} 14018 14018
Nolan 5,750} 5,750} 5,750 5,750} 5.750] 5,750
Pecos 3 3 3 3 3 3
Scurry 1,209 1,209 1,209| 1,209 1,209 1,209
Upton 219| 219] 219| 21 219 219}
Total 21,727 21,727 21,727 21,7271 21,727 21,727

Table 3: Modeled available groundwater for the Dockum Aquifer summarized by regional water
planning area in Groundwater Management Area 7 for each decade between 2010 and 2060.
Results are in acre-feet per vear.

Year
Regional Water
Planning Area 2010 2020 2030 2040 2050 2060
F 15,977 15977 15,977 15,977 15977 15,977,
G 5,750 5,750} 5,750} 5,7501 5,750} 5.750}
Total 21,727 21,727 21,727 21,727 21,727 21,727

Table 4: Modeled available groundwater for the Dockum Aquifer summarized by river basin in
Groundwater Management Area 7 for each decade between 2010 and 2060. Results are in acre-feet

per year.
Year
Basin 2010 2020 2030 2040 2050 2060
Brazos 3,130} 3,130 3,130 3,130} 3,130 3,130
Colorade 17,860} 17,860} 17.860] 17,860 17,860 17,860
‘Rip Grande 737 737 737 737 737 737
Total 21,727 21,727 21,727 21,727 21,727 21,727
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Table 5: Modeled available groundwater for the Dockum Aquifer summarized by groundwater
conservation district in Groundwater Management Area 7 for each decade between 2010 and 2060.

Results are in acre-feet per year.
Year

Groundwater

Conservation
District 2010 2020 2030 2040 2050 2060
Lone Wolf 14,018 14018 14018 14,018 14018 14018
Middle Pecos 3 3 3 3 3 3
Wes-Tex 5,750 5,750| 3,750} 5,7501 5,750} 5,750¢
No District 1,956] 1,956 1,956] 1956 1956| 1,956
Total 21,727 21,727 21,727 21,727 21,727 21,727
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EXECUTIVE SUMMARY:

The modeled available groundwater for the Lipan Aquifer as a result of the desired future
condition adopted by the districts of Groundwater Management Area 7 is, on average,
approximately 41,000 acre-feet per year. We have divided the modeled available groundwater by
county, regional water planning area, and river basin (Table 1) for use in the regional water
planning process. We have also summarized the modeled available groundwater by county
(Table 2) and groundwater conservation district (Table 3). The results presented in this report are
based on Groundwater Availability Model (GAM) Run 10-002, which the districts of
Groundwater Management Area 7 considered when developing the desired future condition for
the Lipan Aquifer. The original version of the GAM Run 10-062 MAG report included estimates
of modeled available groundwater which were considered non-relevant by the groundwater
conservation districts within Groundwater Management Area 7. This report only includes
estimates of modeled available groundwater within the Lipan-Kickapoo Water Conservation
District.

REQUESTOR:

Mr. Allan Lange of Lipan-Kickapoo Water Conservation District on behalf of Groundwater
Management Area 7

DESCRIPTION OF REQUEST:

In a letter dated August 13, 2010, Mr. Allan Lange provided the Texas Water Development
Board (TWDB) with the desired future condition of the Lipan Aquifer adopted by the members
of Groundwater Management Area 7. The desired fiture condition for the Lipan Aquifer, as
presented in Resolution # 07-29-10-4 and adopted July 29, 2010 by the groundwater
conservation districts within Groundwater Management Area 7, is shown below:

1) within the boundaries of the Lipan-Kickapoo [Water Conservation District] in
Concho, Runnels, and Tom Green Counties: continue to use 100% of all available
groundwater annually with annual fluctuations of water levels and zero (0) net
draw down in water levels over the next 50 years; and

2) the Lipan aquifer is not relevant for joint planning purposes outside the
boundaries of Lipan-Kickapoo [Water Conservation District].

In response to receiving the adopted desired future condition, the TWDB has estimated the
modeled available groundwater for the Lipan Aquifer in Groundwater Management Area 7.

METHODS:

Groundwater Management Area 7 contains the Lipan Aquifer, a minor aquifer as defined in the
2007 State Water Plan (TWDB, 2007). The location of the Lipan Aquifer and the groundwater
availability model cells that represent the aguifer, are shown in Figure ..

The TWDB previously completed a model simulation that meets the above desired tuture
condition. This is documented in Groundwater Availability Model (GAM) Run 10-002
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(Hutchison, 2010). As described in Hutchison (2010), historical annual pumping from the Lipan
Aquifer has been based largely on the water levels in the aquifer at the beginning of the imrigation
season. Each year, pumping depletes the equifer to the point that it is no longer economical to
continue. Thus, when water levels are high, higher pumping can occur than when water levels
are lower. After the irrigation season, water-levels recover as the aquifer is recharged from
precipitation, inflow from the neighboring Edwards-Trinity (Plateau) Aquifer, and interaction
with surface water. The amount of water available for pumping, therefore, varies depending on
the amount of winter recharge.

Because of this, the simulations in GAM Run 10-002 used to evaluate the pumping required to
meet the desired future condition were set up to determine the average and range of pumping that
would occur under a variety of recharge conditions. The results below show the minimum and
maximum pumping for any single year, as well as the average pumping among all years of the
simulations.

PARAMETERS AND ASSUMPTIONS:

The parameters and assumptions for the model run using the groundwater availability model for
the Lipan Aquifer are described below:

o The results presented here are based on GAM Run 10-002 (Hutchison, 2010). See
Hutchison (2010) for a full description of the methods, assumptions, and results of the
groundwater availability model run.

® Version 1.01 of the groundwater availability model for the Lipan Aquifer was used for all
simulations. See Beach and others (2004) for assumptions and limitations of the
groundwater availability model.

¢ The model includes one layer representing the Quaternary Leona Formation, the
underlying Permian Formations, and the Edwards-Trinity (Plateau) Aquifer to the west,
south. and north. It should be noted that extent of the Lipan Aquifer in the model vre-
dates the updated footprint noted in the 2007 State Water Plan and does not include all of
the aquifer as it is currently delineated.

¢ The mean error (a measure of the difference between simulated and measured water
levels during model calibration) in the groundwater availability model is 4.7 feet for the
calibration period (1980-1989) and 1.8 feet for the verification veriod (1990-1999. Beach
and others, 2004).

Modeled Available Groundwater and Permitting

As defined in Chapter 36 of the Texas Water Code, “modeled available groundwater” is the
estimated average amount of water that may be produced annually to achieve a desired future
condition. Groundwater conservation districts are required to consider modeled available
groundwater, along with several other factors, when issuing permits in order to manage
groundwater production to achieve the desired future condition(s). The other factors districts
must consider include annual precipitation and production pattemns. the estimated amount of
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pumpipg exanpt_froq: permitting, existing permits, and a reasonable estimate of actual
grounawater proguction under exisng permits. The estimated amount of pumping exempt trom
permitting, which the TWDB is required to develop after soliciting input from applicable
groundwater conservation districts, will be provided in a separate report.

RESULTS:

The modeled available groundwater for the Lipan Aquifer in Groundwater Management Area 7
as a result of the desired future condition is, on average, approximately 41,000 acre-feet per year.
We have divided this pumping by county, regional water planning area, and river basin for each
decade between 2010 and 2060 for use in the regional water planning process (Table 1). Notice
that the Lipan Aquifer is located entirely within Region F Regional Water Planning Area and the
Colorado River Basin.

We have also summarized the minimum, average, and maximum modeled available groundwater
by county and groundwater conservation district (Tables 2 and 3, respectively) based on the
seasonal considerations explained earlier. '

LIMITATIONS:

The groundwater model used in developing estimates of modeled available groundwater is the
best available scientific tool that can be used to estimate the pumnping that wiii achieve the
desired future conditions. Although the groundwater model used in this analysis is the best
available scientific tool for this purpose, it, like all models, has limitations. In reviewing the use
of models in environmental regulatory decision-making, the National Research Council (2007)
noted:

“Models will always be constrained by computational lunitations, assumptions,
and knowledge gaps. They can best be viewed as tools to help inform decisions
rather than as machines to generate truth or make decisions. Scientific advances
will never make it possible to build a perfect model that accounts for every aspect
of reality or to prove that a given model is correct in all respects for a particular
regulatory application. These characteristics make evaluation of a regulatory
model more complex than solely a comparison of measurement data with model

results.”

A key aspect of using the groundwater model to develop estimates of modeled available
groundwater is the need to make assumptions about the location in the aquifer where future
pumping will occur. As actual pumping changes in the future, it will be necessary to evaluate the
amount of that pumping as well as its location in the context of the assumptions associated with
this analysis. Evaluating the amount and location of future pumping is as important as evaluating
the changes in groundwater levels, spring flows, and other metrics that describe the condition of
the groundwater resources in the area that relate to the adopted desired future condition(s).

Given these limitations, users of this information are cautioned that the modeled available
groundwater numbers should not be considered a definitive, permanent description of the amount
of groundwater that can be pumped to meet the adopted desired future condition. Because the
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application of the groundwater mode! was designed to address regional scale questions, the
results are most effective on a regional scale. The TWDB makes no warranties or representations
relating to the actual conditions of any aquifer at a particular location or at a particular time.

It is important for groundwater conservation districts to monitor future groundwater pumping as
well as whether or not they are achieving their desired future conditions. Because of the
limitations of the model and the assumptions in this analysis, it is important that the groundwater
conservation districts work with the TWDB to refine the modeled available groundwater
numbers given the reality of how the aquifer responds to the actual amount and location of
pumping now and in the future.
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Table 1. Modeled available groundwater in acre-feet for the Lipan Aquifer in Groundwater
Management Area 7 by county, regional water planning area, and river basin. Pumping volumes
are included for only portions of the counties included in the Lipan-Kickapoo Groundwater ‘
Conservation District. Note this table reflects the results assuming average pumping and climatic
conditions. For drier climatic conditions, please see Table 2 (Minimum Modeled Available

Groundwater).
Regional Year
County Pwl atelr Basin
Area 2010 2020 2030 2040 2050 2060

Cancho F Colorado 1834 1834 1834] 1834 1834 1834
Runrels F Colbrado 15 15 15 15 15 15
Tom Green F Colorado 393611 393611 39361 39361 39361] 39361
Total 41,209| 41,209] 41,209) 41,209 41,209] 41,209

Table 2. Estimated minimum, average, and maximum modeled available groundwater for the
Lipan Aquifer summarized by county in Groundwater Management Area 7. Results are in acre-
feet per year. Pumping volumes are included for only portions of the counties included in the
Lipan-Kickapoo Groundwater Conservation District.

i Madeled Available Groundwater
County | Minimum Average M aximum
Concho 1,403 1,834 2,311
Runnels i1 15 15

Tom Green 30,131 39,361 49,602
Total 31,545 41,209 51,932

Table 3. Estimated minimum. average, and maximum modeled available groundwater for the
Lipan Aquifer summarized by groundwater conservation district (GCD) in Groundwater

Management Area 7. Results are in acre-feet per year. WCD refers to Water Conservation

Distrios

Groundwater Conservation — ouced Avaiable Groundwater
r erv n
District Minimum | Average | Maximum
Lipan-Kickapoo WCD 31,545 41,209 51,932
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Figure |. Map showing the areas covered by the groundwater availability model for the Lipan

Aquifer.
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Figure 2. Map showing regional water planning areas (RWPAS), groundwater conservation
districts (GC'Ds). counties, and river basins in the vicinity of the Lipan Aquifer in Groundwater
Management Arca 7.



