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1.0 District Mission

The mission of the Kinney County Groundwater Conservation District is to develop, promote and
implement water conservation and management strategies to conserve, preserve, and protect the
groundwater supplies of the District, to protect and enhance recharge, prevent waste and pollution,
and to promote efficient and beneficial use of groundwater within the District.

The District strives to strike a balance between conservation, preservation, efficient and beneficial
use of groundwater, along with protection private property rights of landowners...all for the benefit
of citizens/landowners of Kinney County...not only now, but for future generations.

2.0 Purpose of Management Plan

The Plan is developed to provide general guidelines for the development of the District rules and
implementation of policies to support the District’s mission. The purpose of this Management Plan
is to provide guidance to the District for:

A. Managing the Production of Groundwater in the District

1. on a sustainable basis;

2. for beneficial use;

3. that allows the capture of water flowing through the county;

4. without jeopardizing the availability of water to the county during extended periods of
low rainfall; and

5. without unduly increasing the frequency of the natural cycles of springs and intermittent
streams going dry.

B. Resolving Conflicts of Groundwater Use Between the Various Interests Seeking to Put This
Essential Natural and Renewable Resource To Beneficial Use



3.0 District Information

3.1 District Creation

In 2001, the Texas Legislature authorized the creation of the District during the 77" Regular
Session through House Bill 3243 (Act of May 25, 2001, 77th Leg., R.S. ch. 1344, 2001 Tex. Gen.
Laws 3329). The voters of Kinney County confirmed the creation of the District on January 12,
2002 with 87 percent of the voters casting favorable ballots.

3.2  Location and Geographical Information

The District is located in Kinney County, Texas. The boundaries of the District are the same
boundaries that are used by Kinney County. Kinney County is in southwestern Texas and is
bounded on the north by Edwards County, on the east by Uvalde County, on the south by Maverick
County, and on the west by Val Verde County and Mexico. Kinney County has an area of 891,240
acres (1,391 square miles). Brackettville is the county seat and the largest town in the county.

3.3  Authority / Regulatory Framework

In the preparation of this Management Plan, the District has followed all procedures and satisfied
all requirements mandated by Chapter 36 of the Texas Water Code and Chapter 356 of the Texas
Water Development Board’s (TWDB) rules contained in Title 31 of the Texas Administrative
Code. The District exercises the powers that it was granted and authorized to use by and through
the special and general laws that govern it, including Chapter 36, as amended, Texas Water Code.
The District will collaborate with surrounding counties, Mexico and other groundwater
conservation districts, groundwater management areas, and regional planning areas.

The 75th Texas Legislature in 1997 enacted Senate Bill 1 (SB 1, Act of June 2, 1997, 75th Leg.
R.S., ch. 1010, 1997 Tex. Gen.Laws 3610). SB 1 established a comprehensive statewide water
planning process, and contained provisions which required groundwater conservation districts to
formulate management plans to identify the water supply resources and water demands that will
shape the decisions of each district. The management plans for the groundwater conservation
districts also include the management goals that each district would establish to manage and
conserve the groundwater resources within their boundaries.

3.4 Groundwater Resources of Kinney County

Currently the District works with three management zones as discussed below. These zones will
be used for reference. The Kinney County Groundwater Conservation District Board reserves the
right to revise boundaries of these zones as further information and/or scientific data dictate



changes. Boundaries of these zones are based on the recently completed groundwater flow model
of the Kinney County area by the Texas Water Development Board, which can be found at:

http://www.twdb.texas.gov/groundwater/models/alt/knny/knny.asp

3.4.1 KCGCD Management Zone — Upper Cretaceous Zone

The Upper Cretaceous zone covers the southern portion of Kinney County, and corresponds to
Layer 2 of the TWDB model as shown in Figure 1. Formations with this zone include Austin
Chalk and Buda Limestone. The total thickness of these rock units is well over 1000 feet. There
are several large capacity wells that have been used for irrigation. This is usually called the “bad
water zone” because most of the wells have concentrations of total dissolved solids, especially
sulfates, which make the water suitable for only limited uses. This water is usually below state
drinking water standards. This area does recharge the groundwater so there is a need for more
careful study of the groundwater environment here because a freshwater spring issues at the
northwest corner of the Anacacho escarpment of the east EIm Creek.

Figure 1. Upper Cretaceous Zone

3.4.2 KCGCD Management Zone - Edwards Zone

The Edwards zone covers nearly all of Kinney County, and corresponds to Layer 3 of the TWDB
model as shown in Figure 2. The zone is composed predominantly of limestone formed during
the early Cretaceous Period. In Kinney County, the Edwards formation consists of the Devils River
Limestone or the Salmon Peak, McKnight and West Nueces Limestone with a thickness of as



much as 1,000 feet. Recharge occurs primarily by the downward percolation of surface water from
streams draining off the Edwards Plateau to the north and west and by direct infiltration of
precipitation on the outcrop. Groundwater is also discharged artificially from pumping wells.
Water levels do require monitoring for fluctuations. The chemical quality of groundwater in the
zone is typically fresh, although hard, with dissolved-solids concentrations averaging less than 500
mg/l.

Figure 2. Edwards Zone

3.4.3 KCGCD Management Zone — Trinity Zone

The Trinity zone covers nearly all of Kinney County, and corresponds to Layer 4 of the TWDB
model as shown in Figure 3. The Trinity zone consists of sediments of Lower Cretaceous age
Trinity Group. The Glen Rose Limestone is the primary unit in the Trinity group in the southern
part of the plateau. Springs issue from the headwaters for several eastward and southerly flowing
rivers. Artesian conditions may exist in the Trinity zone. Reported well yields commonly range
from less than 50 gallons per minute (gpm) to more than 1,000 gpm.

Usable quality water (containing less than 3,000 mg/I dissolved solids) in the Trinity zone occurs
to depths of up to about 3,000 feet. The water is typically hard and may vary widely in
concentrations of dissolved solids made up mostly of calcium and bicarbonate. The salinity of the
groundwater in the Trinity zone tends to increase toward the southwest. Water levels have
generally fluctuated with seasonal precipitation. Water quality from the Trinity zone is acceptable
for most municipal and industrial purposes; however, excess concentrations of certain constituents



in many places exceed drinking-water standards for municipal supplies. Excess levels of
constituents are naturally occurring.

Figure 3. Trinity Zone



4.0 Technical Information Required by Texas Administrative Code

The information in this section is provided pursuant to statutes and rules as summarized in the
TWDB Groundwater Conservation District Management Plan Checklist, effective December 6,
2012. The information is organized according to the order in the checklist.

4.1 Estimate of the Modeled Available Groundwater

Texas Water Code § 36.001 defines modeled available groundwater as “the amount of water that
the executive administrator determines may be produced on an average annual basis to achieve a
desired future condition established under Section 36.108.

Kinney County Groundwater Conservation District is within the boundaries of two Groundwater
Management Areas: GMA 7 and GMA 10. The presentation and discussion of the modeled
available groundwater for Kinney County for the GMA 7 portion of Kinney County and the GMA
10 portion of Kinney County are presented separately below.

4.1.2 GMA 7 Portion of Kinney County

GMA 7 adopted a desired future condition for Kinney County on July 29, 2010:

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.

The desired future condition was adopted after considering a set of alternative model simulations.
Scenario 3 of that set of simulations was the basis of the adopted desired future conditions, as
referenced in the resolution of GMA 7. Scenario 3 (and other alternative runs) is documented in
TWDB Draft GAM Task 10-027 (Revised), dated February 9, 2011, which is attached as Appendix
A to this plan.

The modeled available groundwater was calculated by the Texas Water Development Board and
was provided in GAM Run 10-043 MAG (Version 2), dated November 12, 2012, which is attached
as Appendix B to this plan. The modeled available groundwater for the Edwards-Trinity (Plateau)
Aquifer for the GMA 7 portion of Kinney County is 70,338 acre-feet per year.

4.1.3 GMA 10 Portion of Kinney County

GMA 10 adopted a desired future condition for Kinney County on August 4, 2010:

The district members of Groundwater Management Area 10 adopt the scenario for
Kinney County that the DFC [Desired Future Condition] shall be that the water



level in well number 70-38-902 shall not fall below 1184 feet MSL [Mean Sea
Level]

The modeled available groundwater was calculated by the Texas Water Development Board and
was provided in GAM Run 12-002 MAG, dated July 24, 2012, which is attached as Appendix C
to this plan. The modeled available groundwater for the Edwards-Trinity (Plateau) Aquifer for
the GMA 10 portion of Kinney County is 6,321 acre-feet per year.

4.2 Estimate of the Amount of Groundwater Being Used Within District on an
Annual Basis

Please refer to Appendix D: Estimated Historical Use and 2017 State Water Plan Datasets,
Kinney County Groundwater Conservation District.

4.3 Estimate of the Annual Amount of Recharge from Precipitation

Please refer to Appendix E: GAM Run 12-014, Kinney County Groundwater Conservation
District Management Plan.

4.4 Estimate of the Annual Volume of Water That Discharges to Springs and
Surface Water Bodies

Please refer to Appendix E: GAM Run 12-014, Kinney County Groundwater Conservation
District Management Plan.

4.5 Estimate of the Annual Volume of Flow into the District, out of the District,
and between Aquifers

Please refer to Appendix E: GAM Run 12-014, Kinney County Groundwater Conservation
District Management Plan.

4.6 Estimate of the Projected Surface Water Supply within the District

Please refer to Appendix D: Estimated Historical Use and 2017 State Water Plan Datasets,
Kinney County Groundwater Conservation District.
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4.7 Estimate of the Projected Total Demand for Water within District

Please refer to Appendix D: Estimated Historical Use and 2017 State Water Plan Datasets,
Kinney County Groundwater Conservation District.

4.8 Water Supply Needs

Please refer to Appendix D: Estimated Historical Use and 2017 State Water Plan Datasets, Kinney
County Groundwater Conservation District.

4.9 Water Management Strategies

Please refer to Appendix D: Estimated Historical Use and 2017 State Water Plan Datasets, Kinney
County Groundwater Conservation District.

Page 8 of the database includes three specific groundwater-related water management strategies
for Kinney County:

e City of Brackettville will increase its supply of Edwards-Trinity (Plateau) Aquifer water to
Spofford with a new water line (3 AF/yr)

e Fort Clark Spring MUD will increase its storage facility for Edwards-Trinity (Plateau)
Aquifer water (620 AF/yr)

e Kinney County Livestock use from the Austin Chalk Aquifer will be increased with
additional wells (22 AF/yr)

These specific water management strategies were considered and included in the overall
preparation of this management plan.

4.10 How the District Will Manage Groundwater Supplies

The District will manage the production of groundwater from the Edwards-Trinity Management
Zone and the Edwards (BFZ) Management Zone, and the local Austin Chalk Management Zone
and Uvalde gravel within the District in a sustainable manner. Monitor well(s) or trigger well(s)
will be developed in the existing Management Zones. As future scientific research indicates, the
District may be sub-divided into additional Management Zones, and within each of these
additional Management Zones, monitor well(s) or trigger well(s) will be developed. Each
Management Zone within the District will have a series of triggers or drought stage levels as
specified in the Critical Period Management Plan.

The District may develop and implement groundwater well spacing and production regulations
that are specific to water availability, the geographic area and site specific to the well and the wells’
behavior in the groundwater environment. Where appropriate and necessary to minimize
interference, the District shall cause production monitor wells to be installed along the perimeter
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of a permittee’s property and adjacent to a well field to monitor and regulate the cone of influence
within the boundaries of a production unit.

Among the regulatory tools granted to districts, the Legislature empowered districts to protect
current users of groundwater, which are those individuals or entities currently invested in or using
groundwater resources within the District for a beneficial purpose. The District is also empowered
to protect Historic and Existing permit users, which are those individuals or entities that used
groundwater beneficially in the past. Most of the groundwater used in Kinney County has been
applied to agricultural irrigation, domestic and livestock purposes. The District strives to protect
such purposes to the extent practicable under the goals and objectives of this Management Plan.
This shall be done without discriminating against any other lawful and beneficial purpose.

Cooperative agreements may be developed and executed between governmental entities pursuant
to Texas Governmental Code to accomplish mutual objectives or may be between the District and
any well owner to provide a vehicle for gathering site-specific information on well water levels
and rainfall histories. These cooperative agreements should facilitate the District providing
technical support on the status of the groundwater availability for each well.

The District, through this Management Plan and its rules, will attempt to manage groundwater
withdrawals in the District at a level that will not cause depletion of these groundwater
management zones in the future. The District should allow as much groundwater to be produced
as possible for beneficial purposes while preventing the overproduction and mining of the
groundwater resources of Kinney County. In an effort to protect the springs, intermittent streams
and long-term productivity of these groundwater resources, the District shall engage in scientific
research and data collection in order to establish the amount of groundwater that can be produced
from within the District. Current amounts used are based on TWDB and Region J data. The
District’s greatest challenge is determining, through scientific study, the actual groundwater
resources of Kinney County. Proper science requires a diligent effort by the District and other
interested parties to gather appropriate information and apply that information responsibly. As data
becomes available, this Plan and its associated rules should be updated to reflect this additional
information. Care should be exercised not to overestimate or underestimate the amount of
groundwater available on incomplete, poorly applied science or speculative data.

The District has created a tiered process that categorizes groundwater use and allocates available
groundwater in accordance with District rules. The tiered process prioritizes groundwater use for
the protection of urban populations within the District, exempt well owners, existing permit users
and historic permit users, as the District allocates the remaining available groundwater through the
concept of “proportionate reduction” and “zone management processes’ as defined in the District’s
rules.

The District will protect all permit users by establishing rules for permitting wells, transfer of water
permits from one entity or individual to another, and the scientific data requirements for new or
increased use. In conversion of permits for export the amount permitted shall not exceed the
Maximum Historic Use as demonstrated by the applicant or suggested by agreements with other
existing permittees.
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The General Manager of the District will prepare and submit an annual report ("Annual Report")
to the Board of the District. The Annual Report will include an update on the District's performance
in regard to achieving management goals and objectives. The General Manager of the District will
present the Annual Report within ninety (90) days following the completion of the District's fiscal
year audit, beginning with the fiscal year that starts October 1. Upon adoption, the Board will
maintain a copy of the Annual Report on file, for public inspection, at the District's offices.

4.11 Actions, Procedures, Performance, and Avoidance

The District will implement the goals and provisions of this Management Plan and will utilize the
objectives of this Management Plan as a guideline in its decision-making to be consistent with the
provisions of this plan.

The District has adopted rules, in accordance with Chapter 36 of the Texas Water Code, that
implement the Management Plan. The current version of the rules is dated May 11, 2017, and is
attached as Appendix F. All rules will be followed and enforced. The District will amend the
District rules as necessary to comply with changes to Chapter 36 of the Texas Water Code and to
ensure the best management of the groundwater within the District. The development and
enforcement of the rules of the District will be based on the best scientific and technical evidence
available to the District. If, at any point, it appears the District will not be able to achieve the
adopted Desired Future Conditions the Board of Directors will amend the rules as necessary to
ensure the Desired Future Conditions will be achieved.

The District will encourage cooperation and coordination in the implementation of this plan. All
operations and activities of the District will be performed in a manner that best encourages
cooperation with the appropriate state, regional or local water entity. The Board meetings of the
District will be noticed and conducted in accordance with the Texas Open Meetings Law. Official
documents, reports, records and minutes of the District will be available for public inspection and
copying in accordance with the Texas Public Information Act.

Annually, the District will appoint a Groundwater Management Plan Committee, chaired by a
Board Director, to conduct a review of (a) science and knowledge of the water resources available
for the District’s regulation, permitting and conservation and (b) make recommendations for
improved management of the resources over which the District has jurisdiction. The Committee’s
appointment, report and action by the Board in response to such recommendations shall each be
noticed in a local publication distributed within Kinney County.

4.12 Evidence that the Plan was Adopted after Notice and Hearing

The notice for the public hearing was published in the Kinney County Post on February 22, 2018.
The public hearing was held at the Kinney County Groundwater Conservation District during the
regular Board meeting on March 8, 2018. There were no comments during the public hearing.
The Board approved the plan on March 8, 2018 after the close of the public hearing.

Please refer to Appendix G for copies of the notice and agenda for the public hearing.
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4.13 Evidence that District Coordinated with Regional Surface Water Management
Entities Following Notice and Hearing

Please refer to Appendix H.

4.14 Site-Specific Information

Not Applicable
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5.0 Management Goals

5.1 Providing the most efficient use of groundwater

5.1.1 Groundwater and Stream Flow Monitoring

Objective: Establish a monitoring network to measure groundwater quantity in a minimum of one
(1) well per year in the major aquifers of the District and stream flow volume in Las Moras Creek
and Pinto Creek.

Performance Standard: The District will monitor the water level in at least one well per year in

the major aquifers of the District and stream flow volume in Las Moras Creek and Pinto Creek. A
report on the data collected through this monitoring network will be included in the Annual Report.

5.2 Controlling and preventing waste of groundwater

5.2.1 Elimination of Wasteful Practices Using Groundwater

Objective: Increase public awareness within the District regarding the need for water conservation
and encourage the elimination of wasteful practices regarding groundwater within the boundaries
of the District.

Performance Standard — Submit an article annually regarding the elimination of wasteful

practices and/or conservation of groundwater to a local publication for distribution in Kinney
County and keep a copy in the District office for a period of three (3) years.

5.3  Controlling and preventing subsidence

Not applicable to the Kinney County Groundwater Conservation District

5.4  Addressing conjunctive surface water management issues

5.4.1 Regional Planning

Objective: By attending Region J meetings, there is the opportunity to participate in the
discussions, planning and education concerning the interrelationship of the groundwater and
surface water interface. The Board President or his/her appointed representative will attend 75%
of Region J meetings annually.
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Performance Standard: The minutes for all attended meetings of Region J will be maintained in
the District for a period of three (3) years from their accepted date. A report of all attended meetings
will be given to the Board at the regular meeting.

5.5 Addressing natural resource issues that impact the use and availability of
groundwater and which are impacted by the use of groundwater

5.5.1 Joint Planning in GMA 7 and GMA 10

Objective: By attending GMA 7 and GMA 10 meetings, there is the opportunity to participate in
discussions, planning and education concerning the interrelationship of groundwater with other
natural resource issues. The Board President or his/her appointed representative will attend 75%
of the GMA 7 and GMA 10 meetings annually.

Performance Standard: The minutes for all attended meetings of GMA 7 and GMA 10 will be
maintained in the District for a period of three (3) years from their accepted date. A report of all
attended meetings will be given to the Board at the regular meeting.

5.5.2 Communication with Governmental Agencies (Edwards Aquifer Authority)

Objective: The District will continue to seek opportunities to work in cooperation with the
Edwards Aquifer Authority (EAA) in conducting groundwater studies, including model updates
and dye trace studies.

Performance Standard: The District will annually maintain a file on the progress or results of
the EAA research and any communications received from the EAA about the studies. This
documentation will be maintained in the District office. A report on the progress or results of the
any studies will be included in the Annual Report and/or provided to the District Board annually.

5.6  Addressing drought conditions

Objective: Once a month, the District will download the latest drought information from the
National Weather Service — Climate Prediction Center website (last accessed on March 16,
2013):

http://www.cpc.ncep.noaa.gov/products/Drought

Performance Standard: A report on the drought data obtained from the National Weather Service

will be included in the regular monthly meeting agenda and retained in the meeting minutes kept
at the District office.
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5.7  Addressing conservation, recharge enhancement, rainwater harvesting,
precipitation enhancement, and brush control where appropriate and cost effective

5.7.1 Addressing Conservation

Objective - Increase public awareness within the District regarding the need for water
conservation.

Performance Standard - Submit an article annually regarding the elimination of wasteful

practices and/or conservation of groundwater to a local publication for distribution in Kinney
County and a copy kept in the District office for a period of three (3) years.

5.7.2 Addressing Recharge Enhancement

Goal determined to be Not Applicable for the District. Goal is not cost effective at this time.

5.7.3 Addressing Rainwater Harvesting

Goal determined to be Not Applicable for the District. Goal is not cost effective at this time.

5.7.4 Addressing Precipitation Enhancement

Goal determined to be Not Applicable for the District. Goal is not cost effective at this time.

5.7.5 Addressing Brush Control

This service is provided by NRCS in Kinney County as a function of the Federal Government.
This Goal is determined to be Not Applicable for the District.

5.8 Addressing the desired future conditions

5.8.1 GMA 7 - Las Moras Spring

The desired future condition for Kinney County in GMA 7 is expressed as an average spring flow
and a median spring flow for Las Moras Spring based on Scenario 3 of TWDB Draft GAM Task
10-027 (Revised), dated February 9, 2011, which is attached as Appendix A to this plan. Please
note that the average flow (23.9 cubic feet per second) and the median flow (24.4 cubic feet per
second) were calculated based on a 56-year simulation under a constant pumping assumption.
Also, it should be noted that the spring flow in the simulation is based on an end-of-year
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measurement. Thus, comparison of any individual measured spring flows to this average for
purposes of demonstrating consistency with the desired future condition would be inappropriate.

The 56-year simulation that was used as the basis of establishing the desired future condition
included an assumption of varying recharge by repeating the recharge of the years 1950 to 2005.
Annual rainfall was used in the model to estimate annual recharge. Thus, it is possible to plot the
relationship between annual rainfall and end-of-year spring flow taken from Scenario 3 of GAM
Task 10-027 (Revised) as shown in Figure 2, including a best-fit line for the data. Figure 2 also
depicts estimated maximum and minimum spring flows for the range of precipitation values.

Annual Precipitation vs. Las Moras Spring Flow
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Figure 2. Annual Precipitation vs. End-of-Year Las Moras Spring Flow

This relationship presented in Figure 2 can be useful in interpreting end-of-year measurements of
spring flow against the desired future condition.

Objective — The District will assess annually the end-of-year Las Moras spring flow and annual
precipitation to evaluate consistency with the desired future condition.

Performance Standard — Each year, data on annual precipitation and end-of-year Las Moras
spring flow will be collected. For purposes of this calculation, the precipitation used by the TWDB

in the development of the groundwater model will be used:

e Brackettville
e Del Rio AP
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Eagle Pass 3N
LaPryor
Langtry
Rocksprings 1S

Average annual precipitation from these stations from 1950 to 2008 was 17.69 inches. The average
of annual precipitation data (in inches) from these stations will be used to develop a “best-fit”,
“low”, and “high” spring flows (in cubic feet per second) based on the following equations:
Best: Spring Flow = 1.3737 + (1.665*precip) + (-0.01681*precip”™2)
Low: Spring Flow =-8.6767 + (1.67223*precip) + (-0.01314*precip”2)
High: Spring Flow = 8.0228 + (2.10967*precip) + (-0.02556*precip”™2)
Table 1 summarizes the calculations for selected values of precipitation. A report on the annual

precipitation, measured end-of-year Las Moras spring flow, and the three estimates will be
included in the Annual Report.
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Table 1. Las Moras Spring Flow Estimated from Annual Precipitation

Annual End-of-Year Las Moras Spring Flow (cfs)
Precipitation (in/yr) Best Low High
4 7.76 0.00 16.05
5 9.28 0.00 17.93
6 10.76 0.88 19.76
7 12.20 2.39 21.54
8 13.61 3.86 23.26
9 14.99 5.31 24.94
10 16.34 6.73 26.56
11 17.65 8.13 28.14
12 18.93 9.50 29.66
13 20.17 10.84 31.13
14 21.38 12.16 32.55
15 22.56 13.45 33.92
16 23.71 14.72 35.24
17 24.82 15.95 36.50
18 25.89 17.17 37.72
19 26.93 18.35 38.88
20 27.94 19.51 39.99
21 28.92 20.65 41.06
22 29.86 21.75 42.07
23 30.77 22.84 43.03
24 31.64 23.89 43.93
25 32.49 24.92 44.79
26 33.29 25.92 45.60
27 34.07 26.90 46.35
28 34.81 27.85 47.06
29 35.51 28.77 47.71
30 36.19 29.67 48.31
31 36.83 30.54 48.86
32 37.43 31.38 49.36
33 38.00 32.20 49.81
34 38.54 32.99 50.21
35 39.05 33.76 50.56
36 39.52 34.50 50.85
37 39.96 35.21 51.09
38 40.36 35.90 51.29
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5.8.2 GMA 10 — Well 70-38-902

The desired future condition in the GMA 10 portion of Kinney County is that the groundwater
elevation in Well 70-38-902 shall not fall below 1,184 feet MSL (Mean Sea Level). Because this
condition was based on a model run that considered end-of-year groundwater elevations, data
collected at the end of the year would be used for comparison purposes.

Objective - The District use the groundwater elevation measured in Well 70-38-902 by the
Edwards Aquifer Authority that is collected in either December or January each year to evaluate
consistency with the desired future condition. Note that when converting a depth-to-water
measurement in the well to a groundwater elevation, the measuring point elevation is 1,381.042 ft
MSL.

Performance Standard — The measured groundwater elevation in Well 70-38-902 taken at the

end of the year and the desired future condition minimum elevation will be included in the Annual
Report.
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EXECUTIVE SUMMARY

This GAM Task summarizes the results of seven pumping scenarios using the recently
completed groundwater flow model of the Kinney County area. The seven pumping
scenarios represent pumping that is higher and lower than historic pumping in order to
evaluate changes in spring flow in Las Moras Spring and estimate minimum groundwater
elevation in the monitor well that is used by the Kinney County Groundwater
Conservation District. The spring flow and minimum groundwater elevation have been
adopted by the Kinney County Groundwater Conservation District as their desired future
conditions of the aquifer.

Based on this analysis, average spring flow in Las Moras spring will be 23.9 cubic feet
per second and median spring flow in Las Moras Spring will be 24.4 cubic feet per
second if pumping is about 77,000 acre-feet per year in Kinney County. Minimum
groundwater elevation in the monitoring well will be 1,184 feet above mean sea level
under this scenario. The minimum groundwater elevation has been revised from an
earlier version of the Draft GAM Task report based on input from the Kinney County
Groundwater Conservation District regarding the land surface elevation of the monitoring
well used in this analysis.

ORIGIN OF TASK:

The Kinney County Groundwater District requested assistance in developing desired
future conditions. As a result of this request, TWDB staff developed a groundwater flow
model of all the aquifers in Kinney County and surrounding areas. This model is
documented in Hutchison and others (2011). This task report summarizes the results of
seven scenarios that were presented at the Kinney County Groundwater Conservation
District Board meeting of July 27, 2010.

DESCRIPTION OF TASK:

Based on the results of the calibration of the groundwater flow model of Kinney County,
historic groundwater pumping from 1950 to 2005 has ranged from about 51,000 acre-feet
per year to about 77,000 acre-feet per year (Hutchison and others 2011). In general,
pumping increases result in reduced spring flow, and reduced pumping result in increased
spring flow. The objective of the simulations run for this task was to quantify the change
in spring flow under various scenarios of constant pumping. The information from these
simulations has been used by the Kinney County Groundwater Conservation District in
establishing the desired future conditions of the aquifer as part of the Joint Planning
Process in Groundwater Management Areas 7 and 10. In order to facilitate comparison
with historic spring flows, all simulations were run with the recharge and river conditions
equivalent to the historic period (1950 to 2005).
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METHODS:

Seven pumping scenarios were developed for this task, each with constant pumping. The
base case assumed 77,000 acre-feet per year (AF/yr) of pumping, which is equivalent to
the highest year of pumping based on the calibrated model for the period 1950 to 2005.
Two scenarios included reduced pumping and four scenarios included increased pumping
as follows:

Kinney County Pumping
(AF/yr)

1 38,000

57,000

77,000

96,000

115,000

134,000

153,000

Scenario

N[O Wi

The scenarios consisted of running the model for 56 years, using recharge and river
conditions from 1950 to 2005 in order to facilitate comparison with the historic spring
flows.

PARAMETERS AND ASSUMPTIONS:

e The recently developed groundwater flow model of the Kinney County area
(Hutchison and others, 2011) was used for these simulations.

e The model has four layers: layer 1 represents the Carrizo-Wilcox and associated
aquifers, layer 2 represents the upper Cretaceous formations that yield
groundwater, layer 3 represents the Edwards (Balcones Fault Zone) Aquifer and
the Edwards Group of the Edward-Trinity (Plateau) Aquifer, and layer 4
represents the Trinity Aquifer.

e As further detailed in the model report (Hutchison and others, 2011), model
calibration statistics for the entire model domain for groundwater elevation and
spring flow are summarized below. Note that groundwater elevation data are
expressed in feet above mean sea level (ft MSL), and spring flows are expressed
in cubic feet per second (cfs):
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Statistic G?.‘écgfivf,fer Spring Flow
Number of Measurements 1,878 432
Average Residual 45 ft -1.2 cfs
Standard Deviation 58 ft 10 cfs
Range of Measurements 1,581 ft 223 cfs
Standard Deviation divided by Range 0.04 0.04

e Seven different pumping scenarios were used as described above

e Each simulation consisted of 57 stress periods. All model input files were
identical to the calibration period in each scenario except for the pumping file, as
noted above.

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

RESULTS:
Spring Flow

The results of the simulation include estimating spring flow changes under alternative
pumping scenarios. A summary of the results expressed as average spring flow for the
three major springs in Kinney County (Las Moras, Mud, and Pinto) as a function of
pumping in Kinney County are presented in Figure 1.

Kinney County Pumping vs. Spring Flow

N W W
g O O
! I

Flow (cfs)

=

- = N
o g o 6 ©
| | | !

50,000 100,000 150,000 200,000
Pumping (AF/yr)

o

-+ Las Moras Mud -+ Pinto ‘

Figure 1. Kinney County Pumping versus Spring Flow for Seven Pumping Scenarios.
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Note that as a result of input received from the Kinney County Groundwater
Conservation District Board of Directors, Las Moras is the only spring for which a
desired future condition will be set due to monitoring constraints. The frequency of
various flows in Las Moras spring that are a result of changes in recharge conditions are
presented in Table 1.

Tablel. Las hMoras Spring Flow Frequency under Seven Altemmative Purnoping Scenarios
Pup ing Totals for Kiimey County Only, Frequency Expressed as Percent Ocowmrence for 56 Ve Stimlations

LasMoras Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scemnrio 5 Scenario 6 Scenario 7
Spring Flow (Punping = {(Puroping = (Pamnping = (Puping = Punping = (Puroping = (Puping =
(cf5) 38000 AFfyr) | 57,500 AFfyr) | 77000 AFAT) | 96,000 AF 1) | 115000 AF A7) (134 000 AF/yr)| 153,000 AF/yr)
0 0 0 ] 13 5 45 59
[ITE 0 0 5 9 14 9 16
Swl0 0 2 13 9 9 13 5
10to 15 0 11 7 13 7 0
15t 20 11 9 18 11 15 9 4
W0ito 25 13 18 9 14 7 5 2
w3 20 13 16 9 7 4 5
30to 35 15 a0 11 11 5 5 2
35 to 40 16 9 11 7 5 2 0
40 to 45 11 14 7 5 2 0 0
= &0 13 5 4 0 0 ] 0

Because the average spring flow and median spring flow of Scenario 3 were adopted as
the desired future condition for Kinney County, a graphical summary of Scenario 3 for
Las Moras Spring is presented in Figure 2. Note that the average flow and the median
flow fall into the group that would occur about 9 percent of the time (20 to 25 cfs). A
spring flow between 15 and 20 cfs (slightly below the adopted desired future condition)
would occur 18 percent of the time, and flow between 25 and 30 cfs (slightly above the
adopted desired future condition) would occur about 16 percent of the time. Thus, Las
Moras spring flow would be between 15 and 30 cfs about 43 percent of the time. Note
that because the model was run on annual stress periods, these spring flows are
representative of end-of-the calendar year conditions. Thus, for comparative purposes,
flows collected in December and January should be used to track with the desired future
condition.
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Las Moras Spring
Scenario 3 (Pumping = 77,000 AF/yr)

18 - Average Flow = 23.9 cfs
1 Median Flow = 244 cfs

Frequency (%)
S

0 5 10 15 20 25 30 35 40 45 30

Flow (cfs)

Figure 2. Las Moras Spring Flow Frequency for Scenario 3.

Groundwater Elevations

Groundwater elevation changes due to pumping were evaluated for the monitoring well
used by the Kinney County Groundwater Conservation District (Well No. 70-38-902).
This well was constructed in 1973 by the Texas Water Development Board. The earlier
version of this Draft GAM Task report calculated groundwater elevations using a
measuring point elevation of 1,373 ft MSL. However, during review of this document,
the Kinney County Groundwater Conservation District informed the Texas Water
Development Board in an email dated February 8, 2011, that the measuring point
elevation is 1,381.042 ft MSL. Consequently, the hydrograph of measured groundwater
elevations presented in Figure 3 have been revised. Note that the minimum groundwater
elevation is 1,186, which was measured in January of 1991. The monitoring well has a
limited record of data as compared to the calibration period of the model. Moreover,
some of the highest levels of groundwater pumping in Kinney County predate the
existence of the monitoring well.
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Well 70-38-902
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Figure 3. Groundwater elevation measurements in Well 70-38-902.

Because the Kinney County Groundwater Conservation District Board of Directors has
adopted a minimum groundwater elevation in this well (1,184 ft MSL) as desired future
condition for the Groundwater Management Area 10 portion of Kinney County, an
analysis of simulated groundwater levels at the site of this well was completed. Figure 4
presents a comparison of the simulated groundwater elevation estimates with measured

groundwater elevations.

Well 70-38-902

1240
1230 -
1220 -
1210 -
1200 -
1190 -

Groundwater Elevation (ft
MSL)

1180 T

]
I.l.l..f-l-ll

1940 1960

1980 2000 2020

Year

‘—Simulated m Measured ‘

Figure 4. Comparison of simulated groundwater elevations and measured groundwater

elevations from winter months.
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Note that the general trend is that the simulated groundwater elevations are slightly
higher than the measured groundwater elevations. At the end of 1990, the simulated
groundwater elevation was estimated to be 1,196 ft MSL, and is comparable to the
measured value in January 1991 of 1,186 ft MSL. Note that from 1950 to 2005, there
were five years where the simulated groundwater elevation was lower than that simulated
in 1990. These estimates are as follows:

1957 (4 feet lower than 1990),

1953 and 1964 (3 feet lower than 1990),
1981 (2 feet lower than 1990), and
1954 (1 foot lower than 1990).

The Kinney County Groundwater Conservation District has adopted desired future
conditions that are consistent with Scenario 3, and established a minimum groundwater
elevation in Well 70-38-902 of 1,184 ft MSL in the Kinney County portion of
Groundwater Management Area 10.

Given the nature of the desired future condition, the actual data collected at the well, and
the accuracy of the model, it is concluded that the desired future condition expressed by
the Kinney County Groundwater Conservation District (minimum groundwater elevation
for Well 70-38-902 of 1,184 ft MSL) is consistent with Scenario 3.

REFERENCES:

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.

Hutchison, William R., Shi, Jerry, and Jigmond, Marius, 2011. Groundwater Flow Model
of the Kinney County Area. Texas Water Development Board Unpublished
Report.
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EXECUTIVE SUMMARY::

The modeled 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 desired future conditions.
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The modeled available groundwater for Kinney County Groundwater Conservation District previously
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 model 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 aquifer[s], as described in Resolution # 07-29-
10-9 and adopted July 29, 2010 by the groundwater conservation 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
Area] 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 Shi 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 (2010b). 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. Caroline Runge on behalf of
Groundwater Management Area 7 to Ms. Sarah Backhouse 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 approximately 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 in 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 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 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 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 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. Texas Water Development Board 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
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.

Regional
Water Year
Planning River
County Area Basin 2010 2020 2030 2040 2050 2060
Coke F Colorado 998 998 998 998 998 998
Crockett F Colorado 19 19 19 19 19 19
Rio Grande 5,407 5,407 5,407 5,407 5,407 5,407
Ector F Colorado 4,918 4,918 4,918 4,918 4,918 4,918
Rio Grande 504 504 504 504 504 504
Edwards J Colorado 2,306 2,306 2,306 2,306 2,306 2,306
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 F 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 J 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 F Colorado 23,251 23,251 23,251 23,251 23,251 23,251
Nolan G Brazos 302 302 302 302 302 302
Colorado 391 391 391 391 391 391
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
Real J 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
Schleicher F Colorado 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 6,052 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 2,482 2,482 2,482 2,482 2,482

Real J 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.

Regional Year
Water River
Celllls Plannin Basin
g 2010 2020 2030 2040 2050 2060
Area
Rio
Crockett F 31 31 31 31 31 31
Grande
Rio
Ector F 113 113 113 113 113 113
Grande
Pecos F Rio 1,448 1,448 1,448 1,448 1,448 1,448
Grande
Rio
Upton F Grande 2 2 2 2 2 2
Total 1,594 1,594 1,594 1,594 1,594 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.

County 2010 2020 2030 2040 2050 2060
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 4,996 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
Mcculloch 4 4 4 4 4 4
Menard 2,194 2,194 2,194 2,194 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 7,529 7,529
Schleicher 8,050 8,050 8,050 8,050 8,050 8,050
Sterling 2,497 2,497 2,497 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.

County 2010 2020 2030 2040 2050 2060
Taylor 489 489 489 489 489 489
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 449,411 449,411 449,411 449,411 449,411 449,411

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.

Regional Year

Water

i'raer;”'”g 2010 2020 2030 2040 2050 2060
E 1,421 1,421 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 108,493 108,493 108,493 108,493 108,493 108,493
K 4,996 4,996 4,996 4,996 4,996 4,996
L 1,635 1,635 1,635 1,635 1,635 1,635

Total 449,411 | 449,411 | 449,411 | 449,411 | 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.

Year
River Basin

2010 2020 2030 2040 2050 2060
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 449,411 449,411 449,411 449,411 449,411 449,411

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.

Groundwater vear

Conservation District 2010 2020 2030 2040 [ 2050 | 2060
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 117,38 | 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
(LJE‘;aJV‘li(fsc_’$2:]‘i’t3\;\factzau) 1,635 1,635 1,635 1635 | 1,635 | 1635
Wes-Tex GCD 693 693 693 693 693 693
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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.

Groundwater VEEl

Conservation District

2010 2020 2030 2040 2050 2060

Total (areas in districts
relevant for joint planning)

No District 79,125 79,125 79,125 79,125 | 79,125 79,125
Total (all areas) 449,411 | 449,411 | 449,411 | 449,411 | 449,411 | 449,411

370,286 370,286 370,286 370,286 | 370,286 | 370,286
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FIGURE 1. MAP SHOWING THE BOUNDARY OF THE EDWARDS-TRINITY (PLATEAU), PECOS VALLEY, AND
TRINITY AQUIFERS ACCORDING TO THE 2007 STATE WATER PLAN (TWDB, 2007).
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FIGURE 2. MAP SHOWING REGIONAL WATER PLANNING AREAS, GROUNDWATER CONSERVATION
DISTRICTS, COUNTIES, AND RIVER BASINS IN AND NEIGHBORING GROUNDWATER MANAGEMENT AREA 7.
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GAM RuUN 12-002 MAG:

MODELED AVAILABLE GROUNDWATER FOR THE
EDWARDS (BALCONES FAULT ZONE) AQUIFER IN
GROUNDWATER MANAGEMENT AREA 10 FOR KINNEY
COUNTY

by Jerry Shi, Ph.D.

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

July 24, 2012

EXECUTIVE SUMMARY::

The modeled available groundwater for the Groundwater Management Area 10 portion
of the Edwards (Balcones Fault Zone) Aquifer in Kinney County is listed by river basin
and regional water planning area in Table 1, and groundwater conservation district in
Table 2. This model run incorporates the desired future condition for the area
adopted by the members of Groundwater Management Area 10 of maintaining a
minimum water level of 1,184 feet above mean sea level in well number 70-38-902.
The modeled available groundwater from the Edwards (Balcones Fault Zone) Aquifer
in Groundwater Management Area 10 in Kinney County that results from the requested
desired future condition is approximately 6,300 acre-feet per year from 2010 to 2060.

REQUESTOR:

Mr. Rick Illgner of Edwards Aquifer Authority on behalf of Groundwater Management
Area 10.

DESCRIPTION OF REQUEST:

In a letter dated August 24, 2010, Mr. Iligner provided the Texas Water Development
Board (TWDB) with the desired future condition of the Edwards (Balcones Fault Zone)
Aquifer in Groundwater Management Area 10 in Kinney County. The desired future
condition for the aquifer, as described in Resolution No. 2010-08 and adopted
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August 4, 2010 by the groundwater conservation districts within Groundwater
Management Area 10, are described below:

The district members of Groundwater Management Area 10 adopt the scenario
for Kinney County that the DFC [Desired Future Condition] shall be that the
water level in well number 70-38-902 shall not fall below 1184 feet MSL [Mean
Sea Level]

METHODS, PARAMETERS AND ASSUMPTIONS:

The desired future condition for Kinney County was achieved 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 (revised) (Hutchison, 2011). 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, 2011). In both model runs, the total pumping in Kinney County
was maintained at approximately 77,000 acre-feet per year to achieve the desired
future condition. Details regarding this new model run are summarized in Shi and
others (2012).

The location of the Edwards (Balcones Fault Zone) Aquifer is shown in Figure 1.

RESULTS:

The modeled available groundwater from the Groundwater Management Area 10
portion of the Edwards (Balcones Fault Zone) Aquifer in Kinney County that stems
from the desired future condition is approximately 6,300 acre-feet per year (Tables 1
and 2). These tables contain the modeled available groundwater for the aquifer
subdivided by regional water planning area, river basin, and groundwater
conservation district for use in the regional water planning process. These areas are
shown in Figure 2.

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 available scientific tool for this purpose, it, like
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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 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
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. Texas Water Development Board 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 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 (BALCONES FAULT ZONE) AQUIFER IN
GROUNDWATER MANAGEMENT AREA 10 IN KINNEY COUNTY. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE
DIVIDED BY COUNTY, REGIONAL WATER PLANNING AREA, AND RIVER BASIN.

Nueces 6,319 6,319 6,319 6,319 6,319 6,319
Kinney Rio

Grande 2 2 2 2 2 2
Total 6,321 6,321 6,321 6,321 6,321 6,321

TABLE 2. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS (BALCONES FAULT ZONE)

AQUIFER IN GROUNDWATER MANAGEMENT AREA 10 BY GROUNDWATER CONSERVATION

DISTRICT FOR EACH DECADE BETWEEN 2010 AND 2060. RESULTS ARE IN ACRE-FEET PER YEAR.

Kinney County GCD

6,321

6,321

6,321

6,321

6,321

6,321
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FIGURE 1. MAP SHOWING THE BOUNDARY OF THE EDWARDS (BALCONES FAULT ZONE) AQUIFER
ACCORDING TO THE 2007 STATE WATER PLAN (TWDB, 2007).
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DISTRICTS, COUNTIES, AND RIVER BASINS IN AND NEIGHBORING GROUNDWATER MANAGEMENT AREA 10.




Appendix D

Estimated Historical Use and 2017 State Water Plan Datasets:
Kinney County Groundwater Conservation District



Estimated Historical Water Use And
2017 State Water Plan Datasets:

Kinney County Groundwater Conservation District

by Stephen Allen

Texas Water Development Board
Groundwater Division

Groundwater Technical Assistance Section
stephen.allen@twdb.texas.gov

(512) 463-7317

February 5, 2018

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
requirement in the Texas Water Development Board's groundwater management plan checklist. The
checklist can be viewed and downloaded from this web address:

http://www.twdb. texas. gov/groundwater/docs/GCD/GMPChecklist0113.pdf

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

from the TWDB Historical Water Use Survey (WUS)

2. Projected Surface Water Supplies (checklist item 6)

3. Projected Water Demands (checklist item 7)

4. Projected Water Supply Needs (checklist item 8)

5. Projected Water Management Strategies (checklist item 9)
from the 2017 Texas State Water Plan (SWP)

Part 2 of the 2-part package is the groundwater availability model (GAM) report for the District
(checklist items 3 through 5). 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) 936-0883.



DISCLAIMER:

The data presented in this report represents the most up-to-date WUS and 2017 SWP data available
as of 2/5/2018. Although it does not happen frequently, either of these datasets are subject to
change pending the availability of more accurate WUS data or an amendment to the 2017 SWP.
District personnel must review these datasets and correct any discrepancies in order to ensure
approval of their groundwater management plan.

The WUS dataset can be verified at this web address:
http.//www.twadb. texas. gov/waterplanning/waterusesurvey/estimates/

The 2017 SWP dataset can be verified by contacting Sabrina Anderson
(sabrina.anderson@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 year
2016. TWDB staff anticipates the calculation and posting of these estimates at a later date.

KINNEY COUNTY All values are in acre-feet
Year Source Municipal Manufacturing Mining Steam Electric Irrigation Livestock Total
2015 GW 950 0 0 0 3,169 169 4,288

SW 0 0 0 0 0 42 42
2014 GW 1,059 0 0 0 3,611 193 4,863
SW 0 0 0 0 0 49 49
2013 GW 1,157 0 0 0 3,692 166 5,015
SW 0 0 0 0 0 42 42
2012 GW 1,202 0 0 0 3,269 169 4,640
SW 0 0 0 0 0 42 42
2011 GW 1,258 0 0 0 6,734 185 8,177
SW 0 0 0 0 0 46 46
2010 GW 1,026 0 0 0 1,258 184 2,468
SW 0 0 0 0 0 46 46
2009 GW 1,164 0 0 0 895 338 2,397
SW 0 0 0 0 0 84 84
2008 GW 1,101 0 0 0 2,043 294 3,438
SW 0 0 0 0 0 72 72
2007 GW 926 0 0 0 1,641 217 2,784
SW 0 0 0 0 0 55 55
2006 GW 1,150 0 0 0 4,776 238 6,164
SW 0 0 0 0 0 60 60
2005 GW 1,025 0 0 0 3,980 265 5,270
SW 0 0 0 0 0 66 66
2004 GW 892 0 0 0 4,513 127 5,532
SW 0 0 0 0 0 182 182
2003 GW 1,025 0 0 0 9,868 117 11,010
SW 0 0 0 0 0 168 168
2002 GW 1,096 0 0 0 5,860 159 7,115
SW 0 0 0 0 0 228 228
2001 GW 1,085 0 0 0 5,965 172 7,222
SW 0 0 0 0 0 247 247
2000 GW 1,225 0 0 0 14,112 356 15,693
SW 0 0 0 0 0 89 89
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Projected Surface Water Supplies
TWDB 2017 State Water Plan Data

KINNEY COUNTY All values are in acre-feet

RWPG WUG WUG Basin Source Name 2020 2030 2040 2050 2060 2070

J BRACKETTVILLE RIO GRANDE  RIO GRANDE RUN- 0 0 0 0 0 0
OF-RIVER

J IRRIGATION, KINNEY  RIO GRANDE ~ RIO GRANDE RUN- 1,099 1,099 1,099 1,099 1,099 1,099
OF-RIVER

J LIVESTOCK, KINNEY ~ NUECES NUECES OTHER 42 42 42 42 42 42
LOCAL SUPPLY

J LIVESTOCK, KINNEY ~ RIO GRANDE  RIO GRANDE OTHER 42 42 42 42 42 42

LOCAL SUPPLY
Sum of Projected Surface Water Supplies (acre-feet) 1,183 1,183 1,183 1,183 1,183 1,183




Projected Water Demands
TWDB 2017 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.

KINNEY COUNTY All values are in acre-feet
RWPG WUG WUG Basin 2020 2030 2040 2050 2060 2070
J BRACKETTVILLE R10 GRANDE 539 534 527 526 525 525
J COUNTY-OTHER, KINNEY NUECES 11 11 10 10 10 10
J COUNTY-OTHER, KINNEY R10 GRANDE 84 82 81 80 80 80
J FORT CLARK SPRINGS MUD R10 GRANDE 620 618 614 612 611 611
J IRRIGATION, KINNEY NUECES 2,356 2,356 2,356 2,356 2,356 2,356
J IRRIGATION, KINNEY R10 GRANDE 4,374 4,374 4,374 4,374 4,374 4,374
J LIVESTOCK, KINNEY NUECES 189 189 189 189 189 189
J LIVESTOCK, KINNEY R10 GRANDE 233 233 233 233 233 233

Sum of Projected Water Demands (acre-feet) 8,406 8,397 8,384 8,380 8,378 8,378



Projected Water Supply Needs
TWDB 2017 State Water Plan Data

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

KINNEY COUNTY All values are in acre-feet
RWPG WUG WUG Basin 2020 2030 2040 2050 2060 2070
J BRACKETTVILLE RIO GRANDE 106 111 118 119 120 120
J COUNTY-OTHER, KINNEY NUECES 23 23 24 24 24 24
J COUNTY-OTHER, KINNEY RIO GRANDE 173 175 176 177 177 177
J FORT CLARK SPRINGS MUD  RIO GRANDE 751 753 757 759 760 760
J IRRIGATION, KINNEY NUECES 338 338 338 338 338 338
J IRRIGATION, KINNEY RIO GRANDE 765 765 765 765 765 765
J LIVESTOCK, KINNEY NUECES 22 22 22 22 22 22
J LIVESTOCK, KINNEY RIO GRANDE -22 -22 -22 -22 -22 -22

Sum of Projected Water Supply Needs (acre-feet) -22 =22 -22 =22 -22 -22



Projected Water Management Strategies

TWDB 2017 State Water Plan Data

KINNEY COUNTY
WUG, Basin (RWPG) All values are in acre-feet
Water Management Strategy Source Name [Origin] 2020 2030 2040 2050 2060 2070
BRACKETTVILLE, RIO GRANDE (J)
CITY OF BRACKETTVILLE - INCREASE EDWARDS-TRINITY- 3 3 3 3 3 3
SUPPLY TO SPOFFORD WITH NEW PLATEAU AQUIFER
WATER LINE [KINNEY]
CITY OF BRACKETTVILLE - WATER DEMAND REDUCTION 58 58 58 58 58 58
LOSS AUDIT AND MAIN-LINE REPAIR  [KINNEY]
61 61 61 61 61 61
COUNTY-OTHER, KINNEY, RIO GRANDE (J)
KINNEY COUNTY OTHER - RIO GRANDE RUN-OF- 0 0 0 0 0 0
VEGETATIVE MANAGEMENT - ARUNDO RIVER [KINNEY]
DONAX
0 0 0 0 0 0
FORT CLARK SPRINGS MUD, RIO GRANDE (J)
FORT CLARK SPRINGS MUD - EDWARDS-TRINITY- 620 620 620 620 620 620
INCREASE STORAGE FACILITY PLATEAU AQUIFER
[KINNEY]
620 620 620 620 620 620
LIVESTOCK, KINNEY, RIO GRANDE (J)
KINNEY COUNTY LIVESTOCK - AUSTIN CHALK AQUIFER 22 22 22 22 22 22
ADDITIONAL GROUNDWATER WELLS  [KINNEY]
22 22 22 22 22 22
Sum of Projected Water Management Strategies (acre-feet) 703 703 703 703 703 703
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EXECUTIVE SUMMARY:

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

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

e 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

e 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
Kinney County Groundwater Conservation District for its groundwater management
plan. This groundwater management plan is due for approval by the executive
administrator of the Texas Water Development Board (TWDB) before June 19, 2013.

This report discusses the method, assumptions, and results from GAM run 12-014 using
the Kinney County Groundwater Conservation District model developed by Hutchison
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and others (2011). The model has four layers representing the following hydrogeologic
units (from top to bottom): Carrizo-Wilcox Aquifer (layer 1), Upper Cretaceous Unit
(layer 2), Edwards (Balcones Fault Zone) Aquifer/Edwards portion of the Edwards-
Trinity (Plateau) Aquifer (layer 3), and Trinity portion of the Edwards-Trinity (Plateau)
Aquifer (layer 4). Tables 1 and 2 summarize the groundwater availability model data
for the official aquifers required by the statute. Figures 1 and 2 show the area of the
model from which the values in the tables were extracted using different combination
of model layers (as referenced below).

METHODS:

The Kinney County Groundwater Conservation District model (Hutchison and others,
2011) was used for this analysis. Water budgets for selected years—1980 through
2005—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, lateral inflow to the district, lateral outflow from the district, and
flow between aquifers/geologic units located within the district are summarized in
this report. Please note that the Edwards (Balcones Fault Zone) Aquifer was simulated
in model layer 3, while the Edwards-Trinity (Plateau) Aquifer was simulated in model
layers 3 and 4.

PARAMETERS AND ASSUMPTIONS:

Edwards (Balcones Fault Zone) and Edwards-Trinity (Plateau) Aquifers

e The Kinney County Groundwater Conservation District model developed by
Hutchison and others (2011) was used for this management plan data
analysis. The model was calibrated to water level and spring flux collected
from 1950 to 2005; however, data were extracted only for the period from
1980 to 2005 for the management plan. These dates were used to avoid
skewing the data as a result of the drought of the 1950s. The period from
1980 to 2005 includes both drought and wet climatic conditions.

e The model has four layers representing the following hydrogeologic units
(from top to bottom): Carrizo-Wilcox Aquifer (layer 1), Upper Cretaceous
Unit (layer 2), Edwards (Balcones Fault Zone) Aquifer/Edwards portion of
the Edwards-Trinity (Plateau) Aquifer (layer 3), and Trinity portion of the
Edwards-Trinity (Plateau) Aquifer (layer 4). The model was run with
MODFLOW-2000 (Harbaugh and others, 2000).
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RESULTS:

A groundwater budget summarizes the amount of water entering and leaving the
aquifer according to the groundwater availability model. Selected components were
extracted from the groundwater budget for the Edwards (Balcones Fault Zone) Aquifer
and the Edwards-Trinity (Plateau) Aquifer and averaged over the 1980 to 2005 portion
of the model runs in the district (Tables 1 and 2). These selected components are:

e Precipitation recharge—The spatially-distributed recharge due to
precipitation within the district.

e Surface water outflow—The total water discharging from the aquifers to
surface water features such as streams, reservoirs, and springs.

e Flow into and out of district—The lateral flow within the aquifers between
the district and adjacent counties and other areas.

e 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
and 2. 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
(Figures 1 and 2).

LIMITATIONS

The groundwater model used for this analysis is the best available scientific tool to
meet the stated objective. 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
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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 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.

REFERENCES:

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., 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.
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Model of the Kinney County Area, Texas Water Development Board, 138 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.,

http://www.nap.edu/catalog.php?record id=11972.
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TABLE 1: SUMMARIZED INFORMATION FOR THE EDWARDS (BALCONES FAULT ZONE) AQUIFER
THAT IS NEEDED FOR KINNEY COUNTY GROUNDWATER CONSERVATION DISTRICT’S GROUNDWATER
MANAGEMENT PLAN. ALL VALUES ARE APPROXIMATE AND REPORTED IN ACRE-FEET PER YEAR.

Management Plan
requirement

Aquifer and other units

TWDB Kinney GCD
Model (1980 - 2005)

Estimated annual amount of

Edwards (Balcones Fault Zone)

recharge from precipitation to . 17,674
- Aquifer
the district
Estimated annual volume of
water that discharges from the
. . Edwards (Balcones Fault Zone)
aquifer to springs and any surface Aquif 514
uifer
water body including lakes, .
streams, and rivers
Estimated annual volume of flow
. o o Edwards (Balcones Fault Zone)
into the district within each . 268
. o Aquifer
aquifer in the district
Estimated annual volume of flow
o o Edwards (Balcones Fault Zone)
out of the district within each . 12,346
. - Aquifer
aquifer in the district
From Upper Cretaceous Units to
Edwards  (Balcones Fault Zone) 15,597
Aquifer
Estimated net annual volume of —
o From Edwards-Trinity (Plateau)
flow between each aquifer in the .
district Aquifer to Edwards (Balcones Fault 11,514
istric
Zone) Aquifer
From Edwards (Balcones Fault
33,598

Zone) to Edwards-Trinity Units
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TABLE 2:

SUMMARIZED INFORMATION FOR THE EDWARDS-TRINITY (PLATEAU) AQUIFER THAT IS

NEEDED FOR KINNEY COUNTY GROUNDWATER CONSERVATION DISTRICT’S GROUNDWATER
MANAGEMENT PLAN. ALL VALUES ARE APPROXIMATE AND REPORTED IN ACRE-FEET PER YEAR.

Management Plan
requirement

Aquifer and other units

TWDB Kinney GCD
Model (1980 -

2005)
Estimated annual amount of
recharge from precipitation to Edwards-Trinity (Plateau) Aquifer 48,216
the district
Estimated annual volume of
water that discharges from the
aquifer to springs and any surface Edwards-Trinity (Plateau) Aquifer 33,439
water body including lakes,
streams, and rivers
Estimated annual volume of flow
into the district within each Edwards-Trinity (Plateau) Aquifer 148,792
aquifer in the district
Estimated annual volume of flow
out of the district within each Edwards-Trinity (Plateau) Aquifer 74,709
aquifer in the district
From Upper Cretaceous Units to
. . 40,848
Edwards-Trinity (Plateau) Aquifer
Estimated net annual volume of From Edwards-Trinity (Plateau)
flow between each aquifer in the Aquifer to Edwards (Balcones Fault 11,514
district Zone) Aquifer
From Edwards-Trinity (Plateau)
105,311

Aquifer to Edwards-Trinity Units
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|
Location Map

Edwards

Val Verde

Uvalde

Maverick Zavala

|:| Texas Counties
| N

mn
: . _: Kinney County Groundwater Conservation District

Edwards (Balcones Fault Zone) Aguifer

[ | Edwards Portion of the Edwards - Trinity (Plateau) Aquifer

FIGURE 1: THE EDWARDS (BALCONES FAULT ZONE) AQUIFER AND EDWARDS PORTION OF THE
EDWARDS-TRINITY (PLATEAU) AQUIFER IN MODEL LAYER 3 FROM WHICH THE INFORMATION IN
TABLES 1 AND 2 WAS EXTRACTED FOR THE KINNEY COUNTY GROUNDWATER CONSERVATION
DISTRICT.
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T
Location Map
Edwards i
Val Verde
Kinney Uvalde
Maverick Zavala

[ 1 Texas Counties
so - sKinney County Groundwater Conservation District
[ Trinity Portion of the Edwards -Trinity (Plateau) A quifer

FIGURE 2: THE TRINITY PORTION OF THE EDWARDS-TRINITY (PLATEAU) AQUIFER IN MODEL
LAYER 4 FROM WHICH THE INFORMATION IN TABLES 1 AND 2 WAS EXTRACTED FOR THE KINNEY
COUNTY GROUNDWATER CONSERVATION DISTRICT.
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Appendix G

Evidence of Notice and Hearing



THURSDAY, FEBRUARY 22, 2018

Pubhc N 0t1ce

'Nonce is hereby gwen that the Board of Dxrectors of the Kmney County Groundwater‘ :

Conservatlon;Dzstnct will hold a PUBLIC HEARING on Thursday, March &, 2018, at 9:00 am.

| at the District office located at 503 S. Ann Street in Bracketmlle, Texas. The hearing will beto |
take pubhc comments on the proposed revised Groundwater Management Plan of the Kinney
County Grous dwater Conservation District and act thereon or schedule a further meeting of the
 Board of Directors to consider amendment(s) and/or approval and make subsequent submission
 forreview by the Texas Water Development Board. A copy of the proposed revised management

plan can be obtamed by contacting the District office. by phoning (830)563-9699 emaﬂmg
kinne

or concemns may be dtrected to. Genell Hobbs, General Manager

Thls hearmg wﬂl be held in conjunctlon with the Dlsmct’s regular board meetmg on March 8,
2018 in accordance w1th the District’s by-laws, Secuon 23,

vhlo/@attnet, faxing (830)563-9606 or by mallmg PO Box 369, Brackettville, TX 78832,
A copy of the proposed plan may be picked up at the District office dunng regular busmess hours:
Monday ‘Thursday, 12:00 noon thru 4:00 p.m. and Fndays 9: 00 a.m. thru 1: .00 p m. Questmns 7

Ilr Ilartneld to llav \ﬂrtual \nsn
to Bracketville students

| Bracketvﬂle, TX (Feb
13,2018) - Rural vet-
erinarians prov1de critical
care for a large portion
of the country’s food
supply,.and they are in
high demand as young
veterinarians forego rural

America for urban chmcs ‘

But rural veterinarian and
Texas natlve Dr. Rebekah
Hartfield is determined
to change that by sharing
her love of rural life and
Veterlnary care one story
at a time.
Texas A&M AgrlLlfe

Extensmn Service is host— ’

ing | Dr. Hartfield for an'
interactive online readmg
of her first book, “Rosie
“the Pig” at Jones Elemen—
tary School
“] am very excited. to
' utlhze technology ina

LA ivran Avie ohi s

Dr. Hand Abby examine,
diagnose and treat Rosie.

The book also features ad-

 ditional learning tools like
quizzes and a glossary to
help increase the reader’s
knowledge.

Dr. Hartfield, who 11ves
- and works in Cushing,
“Okla,, has read to over
4,000 students across .

Texas and Oklahoma, and
this online reading makes

it possuble for her to con-
_tinue to educate and in-

-+ spire students no matter

where they are.

“My love for animals o
started at birth atour
home in Bridgeport, Tex-
as” said Hartfield. “Unfor-
tunately few kids have ac-
cess to the ranch animals
Igrewup with in order

to foster the same inter-
act and love for them that

ily 1mpacted which could

eventually impact the
safety of the natlons food

supply. -
“Ilove to read, T love to

‘teach and I love vetermary

medicine,” said Hartfield.
To me this was the perfect
recipe to write a children’s

‘book, but I didn't just
- want to write about cats

and dogs; I wanted to

~ghare real stories from my

own farm.”
The books chromcle

Abby, a young girlwho
lives on a farm, and Dr. H. -

as they examine, diagnose

~and treat various amma,ls

on Abby’s farm.

While there are a hand-

ful of educational books
for children with avet-
‘erinary focus, very few

— if any - focus on rural
veterinary care featuring

|




NOTICE OF REGULAR MEETING AND PUBLIC HEARING OF THE GOVERNING
BOARD FOR THE KINNEY COUNTY GROUNDWATER CONSERVATION
DISTRICT

Thursday, March 8, 2018
9:00 a.m.

Notice is hereby given that the Board of Directors for the Kinney County Groundwater Conservation District will hold
a Regular meeting and public hearing on Thursday, March 8, 2018, at 9:00 a.m. in the District office at 503 S Ann St.,
in Brackettville, Texas. At the meeting and in compliance with the Texas Open Meetings Act, Chapter 551
Government Code, Vernon’s Texas Codes, Annotated, the Board of Directors may meet in executive session and may
consider any of the agenda items below, including consultation concerning attorney-client matters (§551.071);
deliberation regarding real property (§551.072); deliberation regarding prospective gift (§551.073); personnel matters
(§551.074); investments (§551.075); and deliberation regarding security devices (§551.076). Any subject discussed
in executive session may be subject to action during an open meeting. For consultation concerning personnel matters
(§551.074), the matters discussed in executive session may be subject to action during an open meeting.

MEETING AGENDA

1. Call to order.

2. Establish a quorum.

3. Pledge of Allegiance.

4. Prayer.

5. Director/Public Comments.

6. -Approve minutes from February 8, 2018, regular meetmg and February 16. 2018
management plan committee meeting.

Recess to Public Hearing:
Public Hearing — Proposed Management Plan for KCGCD
a. Call to order '
b. Receive public comments.
c. Adjowrn.
Reconvene to Open Meeting:
7. Presentation by Dr. Bill Hutchison/EcoKai.

8. Discussion/possible action on Management Plan adoption.

9. Review and take action on fifiancial statements for February 2017 and review Investment
Officer’s Report.




10.  Consider and approve bills to be paid and review bills already paid.

11.  Review Palmer Drought Index, TWDB monitor well, USGS streamflow, and MUD well
data.

12.  Discussion/possible action regarding future projects for KCGCD.

13.  Review/discussion on KCGCD Investment Policy.

14.  Review Annual Report as presented by General Manager.

15. General Manager’s report on daily activities, meetings attended, and upcoming events.

16.  Adjourn.

1, the undersigned authority, do hereby certify that the above NOTICE OF MEETING of the Board of Directors of
the Kinney County Groundwater Conservation District is a true and correct copy of said Notice. I have posted a true
and correct copy of said Notice on the bulletin board in the Kumey County Courthouse, located in Brackettville,
Texas, and said Notice was posted on Y gnred 20 5 , 2018; a true and correct copy of said Notice was
furnished to the Kinney County Clerk, in which the abovefnamed political subdivision is located.

éj /é/ Kinney County Groundwater Conservation District

Genell Hobbs, General Manager

1, the undersigned authority, do hereby certify that the above NOTICE OF MEETING of the Board of Directors of
the Kinney County Groundwater Conservation District is a true and correct copy of said Notice received by me on
Morh S , 2018, and that I posted the true and correct copy of said Notice on the bulletin board in the

Kinney County Courthouse on Mk ,2018,at_38'03 o’clock, A .m.

Xaels Bawmda @
Isela Ramon, County Clerk, Kinney County, Texas

e L =2




Appendix H

Coordination with Surface Water Entities:

Email to Nueces River Authority

Email to International Boundary and Water Commisstion



From: Kinney County GCD <kinneyh2o@att.net>

Sent: Friday, March 23, 2018 10:22 AM

To: Con Mims; elsayyid.ibrahim@ibwc.gov
Cc: Bill Hutchison

Subject: KCGCD management plan
Attachments: KCGCD2018FinalSubmitted.pdf

Dear Sirs,

By way of this email and the attached copy of the Kinney County Groundwater Conservation District
Management Plan, we are advising you of our updated plan approved on March 8, 2018. Please note that the
primary update to the plan from the 2013 Revised Plan is the update to Goal 5.5. The majority of the Plan
remains unchanged.

Thank you,

Genell Hobbs

General Manager

Kinney County GCD

PO Box 369/503 S. Ann St.
Brackettville, TX 78832
PH: 830-563-9699

Fax: 830-563-9606
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