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TIME PERIOD FOR THIS PLAN

This plan becomes effective upon adoption by the Cow Creek Groundwater Conservation
District Board of Directors (District Board) and subsequent approval by the Texas Water
Development Board (TWDB). This plan incorporates a planning period of 50 years. After five
years, the plan will be reviewed for consistency with the applicable Regional Water Plans, the
State Water Plan and Groundwater Management Area 9's Desired Future Conditions (DFC) and
shall be readopted with or without amendments. The plan may be revised at anytime in order to
maintain such consistency or as necessary to address any new or revised data, Groundwater
Availability Models, Desired Future Conditions in GMA 9, or District management strategies.

DISTRICT MISSION

The Cow Creek Groundwater Conservation District (CCGCD or District) was created for the
purpose of conserving, preserving, recharging, protecting and preventing waste of groundwater
from the aquifers within the District. The District will conduct administrative and technical
activities and programs to achieve these purposes. The District will collect and archive water
well and aquifer data, regulate water well drilling and production from permitted, non-exempt
wells, promote the capping or plugging of abandoned wells, provide information and educational
material to local property owners, interact with other govemmental or organizational entities, and
undertake other groundwater-related activities that may help meet the purposes of the District.
The Texas Hill Country Area. which includes the Cow Creek GCD, was declared a Critical
Groundwater Area by the then Texas Water Commission in 1990. This declaration, now known
as the Hill Country Priority Groundwater Management Area (PGMA), gave notice to the
residents of the area that water availability and quality will be at risk within the next 25 years.

STATEMENT OF GUIDING PRINCIPLES FOR
AQUIFER MANAGEMENT

The CCGCD was created so that appropriate groundwater management techniques and strategies
could be implemented at the local level to address groundwater issues or problems within the
District. The District will continue to incorporate the best and most current site-specific data
available in the development of this plan to ensure the sustainability of the aquifers and
achievement of the DFC's. This plan serves as a guideline the District can follow to ensure
greater understanding of local aquifer conditions, development of groundwater management
concepts and strategies, and subsequent implementation of appropriate groundwater management
policies.
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COMMITMENT TO IMPLEMENT
GROUNDWATER MANAGEMENT PLAN

To address potential groundwater quantity and quality issues, the District is committed to, and
will actively pursue, the groundwater management strategies identified in this groundwater
management plan. The management plan will be coordinated with District Rules, policies. and
activities in order to eflectively manage and regulate the drilling of wells, production of
groundwater within the District, protection of recharge features, prevention of pollution and
waste, the transfer of groundwater into and out of the District, and encouragement of
conservation practices and efficient water use within the District. This includes the evaluation of
the impact(s) of conjunctive use of surface,and groundwater. A conjunctive water source is the
combined use of groundwater and surface water sources to optimize the beneficial characteristics
of each. The term "conjunctive use" means the combined use of groundwater and surface water
sources that optimizes the beneficial characteristics of each source (Texas Water Code, Chapter
36).

Three basic terms form the basis of water planning. The key terms that need to be understood are
available water, existing water supplies and drought. Note there is a critical distinction between
available water and existing water supplies.

As the agency responsible for the State Water Plan, the Texas Water Development Board
(TWDB) defines available water as "the maximum amount of water available during the drought
of record, regardless of whether the supply is physically or legally available." The existing water
supply is defined by the TWDB as the "maximum amount of water available from existing
sources for use during drought of record conditions that is physically and legally available for
usg.tt

Texas water planning requires both must be managed under a worst-case scenario - the drought
of record. By TWDB definition. this is "the period of time during recorded history when natural
hydrological conditions provided the least amount of water supply. For Texas as a whole, the
drought of record is generally considered to be from about 1950 to 1957."

The District will cooperate with and coordinate its management plan and regulatory policies with
adjacent groundwater districts, Regional Water Planning Groups, and Groundwater Management
Area 9 (GMA9).

An electronic copy of the management plan is available online at www.ccgcd.org. A paper copy
may be requested at the CCGCD office, located at 9 Toepperwein Road in Boerne. Texas 78006
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JOINT PLANNING IN MANAGEMENT AREA

Every five years, the districts in GMA 9 shall consider groundwater availability models and
other data or information for the management area and shall establish desired future conditions
for the relevant aquifers within the management area. In establishing the desired future
conditions of the aquifers under this section, the districts shall consider uses or conditions of an
aquifer within the management area that differ substantially from one geographic area to another.

The GMA may establish different desired future conditions for each aquifer, subdivision of an
aquifer, or geologic strata located in whole or in part within the boundaries of the management
area; or each geographic area overlying an aquifer in whole or in part or subdivision of an
aquifer within the boundaries of the management area. The Texas Water Development Board
will calculate the Modeled Available Groundwater (MAG) from the adopted Desired Future
Conditions (DFC) of the management area.

Map of Groundwater Management Area 9:

Groundwater Management Area
#g
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Source: TWDB GMA9 website:
http://www.twdb.texas.sov/mappine/doc/maps/ema/GMA 9 8x11.pdf?d=4205.130000016652
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Stratigraphic cross-sections of the Hill Country Area:

daTbcdrtry lcd.lcdrily
A

a!gr#Hh

toi
roi
roi
'-l9 not

!o'!o'E-.
tlo ,

@l
o'
tID
U
D:
0:

!rL.rdi
.roi
.ai

I

-mt
i

.aoo

6
m
5C'

€d

/a5O

|o
3

0
a0

m
tt0

to

it

{o

e
!tIu

E

I
TU

lb
0 3 SKEr

r 3-lrd

-to

lbndaa Cortlly

."{/-ry:ffofo#
A'

8i
ero i

@l
oi
16;
rmi

Io.

R-rr (lqa

6tqt

3lF
Cloclrl

d-
r'6 Arb

ac,

CF

L'o

m
{n

o
g,

o
a
a
tt0

rql

s
3r
{t

E-i(lqp

g

Ii

)bbt-

Fn4Eld.
tdtffa

lrt-
OrO-LG

ffi-t
itt(ffi

)brtl

ltd

-rm

Source: modified from Ashworth, 1983; Mace and others,2000

Page 8 of 34

350q?

lcrd.l

Htil

td
Idtllrvt



GENERAL DESCRIPTION OF THE DISTRICT

The Cow Creek Groundwater Conservation District includes all of Kendall County and
encompasses roughly 663 square miles (424.320 acres), excluding the incorporated area of the
City of Fair Oaks Ranch. The CCGCD was created in accordance with Chapter 36, HB 3544 and
SB 2 of the TTthLegislature. On November 5, 2002, Kendall County voters approved the
creation of the District and elected five Directors to govern the District. The District is currently
funded through ad valorem property taxes and fees. The District's authority and duties are
derived primarily from Chapter 36 of the Texas Water Code. Vemon's Texas Civil Statues.
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The current District Board of Directors is comprised of:

Board President Milan J. Michalec, Director District 2;
Vice President Bob Webster, Director District l;
Treasurer Curt Campbell, Director District 4;
Secretary Alan Bloxsom, Director At Large;
Assistant Secretary/Treasurer, Benj amin Eldredge, Director District 3.

The District General Manager is Micah Voulgaris.
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The District's current economy is best characlerized as a service oriented, bedroom community
tied closely to San Antonio, the Interstate 10 corridor, and to a lesser extent, U.S. 281 and
Interstate 35 corridors. Originally considered an area relying primarily on an agricultural-based
economy, the District still retains that same rural flavor, but may be even better known for its
shopping. antique stores, restaurants. small industries, and tourist facilities. Wildlife hunting.
some fishing. and other outdoor activities also contribute significantly to the local economy.
Tourists visiting nearby State Parks and other attractions also contribute revenues to the local
economy.

Over the past few decades, Kendall County and other Hill Country counties in close proximity to
the cities of Austin or San Antonio have seen rapid growth in population due to subdivision of
large tracts of land into smaller acreage.

The City of Boeme and the townships of Comfort, Sisterdale. Waring, Bergheim, Kendalia, and
Welfare are located in the District.

The District lies primarily within the Guadalupe River basin and for statewide water planning
purposes is part of the 2l county South Central Texas Regional Water Planning Group (Region
L).

Map of Region L:
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Drainage and Topography

Colorado

aca (

Nueces
Source : http ://www.twd b.texas.gov/su rfacewater/rivers/river basi ns/i ndex.asp

The topography of the District is predominantly rough and hilly. The primary geologic feature in
the area, the Edwards Plateau, is dominated by stream-dissected hills grading into rolling terrain
and shallow valleys. This is an elevated structure made up of Cretaceous age limestone, dolomite
and marl. The Edwards Plateau extends westward from the Balcones Fault Zone and covers
many West Texas counties. The District lies near the southeastern edge of the Plateau.
Elevation within the District ranges from a low of approximately 1,000 feet above sea level
where Curry Creek leaves southeastern Kendall County to approximately 2,081 feet above sea

level in the northwestern part of the District.
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WATER RESOURCES WITHIN THE
COW CREEK GROUNDWATER CONSERVATION DISTRICT

Groundwater Resources and Usage in the Cow Creek GCD

Estimated groundwater usage in Cow Creek GCD between 2013 and20l7 has been compiled by
the TWDB.

The TWDB Estimated Historical Groundwater Use Values for Kendall County/CCGCD
are included in the Appendix as Table A.

Within the CCGCD there are two primary aquifers, the Trinity and the Edwards Group of the
Edwards-Trinity (Plateau) Aquifer, which provide groundwater to county residents. Well depths
vary from shallow, hand-dug wells 20-30 feet deep to drilled wells that are up to 1,200 feet deep.
Depths are highly variable even within the same aquifer and depend entirely on site-specific
topography and geology. Water quality and water quantity also vary greatly throughout the
District. Water quality within a specific aquifer can often be defined or characterized in a general
sense, but can still be affected by local geology and hydrology. The District will consider new
data as it becomes available and will amend this plan as appropriate.

Modeled Available Groundwater onD tions

Groundwater Management Area t has adopted Desired Future Conditions for the Aquifers
located within the planningarea. Current groundwater availability for the CCGCD has been
estimated by the TWDB using GAM Run 16-023 MAG (included in the appendix). The time
period over which the MAG would apply is for each decade from the year 2010 to 2070. The
Modeled Available Groundwater (MAG) for the Trinity Aquifer is 10,622 acre-feet per year.
The MAG for the Edwards Group of the Edwards-Trinity (Plateau) Aquifer is 199 acre-feet per
year. The MAG for the Ellenburger-San Saba Aquifer is 75 acre-feet per year and the MAG for
the Hickory is 140 acre-feet per year.

Aquifer Descriptions

The Trinity Aquifer in the District is comprised primarily of the Upper Glen Rose (Upper
Trinity), Lower Glen Rose Limestone, Hensell Sand, and the Cow Creek Limestone (Middle
Trinity), and to a lesser extent, the Hosston and Sligo formations (Lower Trinity). It extends
across the majority of the District. The Trinity Aquifer is recharged primarily from local
precipitation on its outcrop and through fracturing and porosity in the overlying units where the
Trinity is in the subsurface. Most recharge originates from outside of the District and flows down
gradient into and through the District. Well yields vary greatly and are highly dependent on local
subsurface hydro-geological characteristics. Yields are generally low, less than 20 gpm, but can
occasionally be higher, with yields of 200-275 gpm being reported. Production from Trinity
wells is primarily used for municipal, rural domestic, and livestock demands. A small amount of
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irrigation occurs for golfcourses, nurseries, vegetables, hay crops, peaches, pecans, grapes and
grains.

The Edwards Group of the Edwards-Trinity (Plateau) Aquifer within the District is located at
higher elevations along ridges in the northern and southwestern portions of the county. It is
comprised of relatively thin layers of limestone and dolomite that is an extension of the Edwards
Plateau into the District from the west. In general, yields from the aquifer are low (less than 20
gpm) and the water is used occasionally for rural domestic and livestock demands. The Edwards
Group of the Edwards-Trinity (Plateau) Aquifer in the District exists in an unconfined condition.
Recharge is solely from local precipitation occurring over the outcrop. Water not pumped from
wells will generally discharge from small seeps and springs at the base of the Edwards outcrop
and provides some base flow to small streams within the county.

Several minor aquifers occur in the District. These include alluvial aquifers, the Ellenburger, the
Hickory, and the Marble Falls aquifers.
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Geologic Map of the District:
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Surface Water Resources and Usage in CCGCD

Groundwater supplies in the District are augmented by several other water sources. The City of
Boerne has a firm supply of 645 acre feet per year of surface water from Boeme Lake and 3,61 I acre

feet per year of surface water from Canyon Lake (GBRA). Rural water systems (Kendall West
Utility, Cordillera Ranch, and Miralomas MUD) supplies have a total of 2,488 acre feet per year of
surface water from Canyon Lake (GBRA). Irrigation and livestock make up the additional surface
water supplies (7,552 acre feet). Other adjudicated surface water withdrawals total approximately
3,417 acre feet per year (Guadalupe River, other surface water streams, and reservoirs).

In summary, annual surface water availability in the District totals approximately 7,522 acre feet per
year in 2020 increasing to 7,907 acre feet per year in 2070. This is based on contracted amounts of
surface water from GBRA and Boerne Lake. Total County Supply in Table 3 does not include the
adjudicated surface water withdrawals (approximately 3,417 acre feet per year).
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Proiected Total Water Supplv in CCGCD

As shown in the Table 1 below, the projected total water supply in the Cow Creek GCD
currently stands at about 18,174 acre feet per year and is expected to increase to 18,529 acre feet
per year in 2060 due to the increase in GBRA surface water (which includes all sources except
adjudicated surface water withdrawals). The District's projected estimates of surface water
supplies are based on actual contracted amounts between the water providers and the GBRA.
The most recently adopted state water plan projected surface water supply is included as Table B
in the appendix.

TABLE 1

District's projected total supply in acre feet per year

2020 2030 2040 2050 2060 2070
Available Groundwater 10,622 r0,622 L0,622 L0,622 L0,622 r0,622

Projected Ava i la b le Surface
Water

7,552 7,657 7,742 7,807 7,862 7,907

Other adjudicated surface water
rights

5,+I/ a t\1-7 3,417 3,4rt 3,4 L7

Total (excluding Run of the
River)

t8,L74 L8,279 L8,364 18,429 t8,484 L8,529

Source: CCGCD

Based on the District's estimated projected supply from Table I and the estimated demands from
Table 4, the District has compiled Table 2 to illustrate projected surpluses and shortages.

TABLE 2
Projected Supply, Demand, and Surplus/Shortage in acre feet per year

2020 2030 2040 20s0 2060 2070

Total County

Supply (all

sources)

L8,174 78,279 78,364 18,429 L8,484 18,529

Total Demand

(all sources)
7,52O 9,080 1o,748 L2,4O4 t4,176 t5,923

Surplus/Shortage
10,654 9,199 7 6 15 6,O25 4,309 2,606

Source: CCGCD
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The Texas Water Development Board (TWDB) defines available water as "the maximum
amount of water available during the drought of record, regardless of whether the supply is
physically or legally available."

The existing water supply is defined by the TWDB as the "maximum amount of water available
from existing sources for use during drought of record conditions that is physically and legally
available for use."

The District has reviewed the2017 Texas State Water Plan Projected Water Supply Needs
table (Table D in the appendix) and can see that a shortfall is anticipated to exist for
Boerne of 650 acre-feet in 2050, 1,639 acre-feet in 2060,and2,613 acre-feet in2070.

The District has also reviewed the 2017 Texas State Water Plan Projected Water
Management Strategies table (Table E in the appendix) and understands that municipal
water conservation, Trinity Aquifer development, and Canyon Lake expansion are listed as
potential strategies to meet future water needs.

Proiected Population and Water Demands in CCGCD

Population projections for the District were derived from the Region L Plan.

TABLE 3

CCGCD Population Summary
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Table 4 illustrates the estimated water demands through 2070. The most recently adopted state
water plan projected total demand for water is included as Table C in the appendix.

TABLE 4

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.

KENDALL COUNTY 99.51% (multiplier) All values are in acre-feet

RWPG WUG WUG Easin 2020 to30 2040 2050 2060 2l)70

L

L

L

L

L

L

L

L

L

L

t
L

BOERNE

COUNTY-OTHER, KENDALL

COUNTY.OTHER, KENDALL

COUNTY OTHER, KENDALL

FAIR OAKS MNCH

IRRIGATION, KENDALL

IRRIGATION, KENDALL

KENDALL COUNTY WCID #1

uvrsrocx, xrruon[

LIVESTOCK, KENDALL

LIVESTOCK, KENDALL

WATER SERVICES INC

sAN ANTONIO

coLoR^t)o

GUADALUPE

SAN ANTONIO

SAN ANTONIO

GUADALUPE

SAN ANTONIO

GUADATUPE

COLORADO

GUADALUPE

sAN ANTONIO

SAN ANTONIO

3,091

41

1,57g

L,037

656

304

7t

303

13

314

66

46

3,985 4,942

2,278

r,147

1,125

291

67

384

13

314

66

@

5,9(x)

66

2,&9

1,25t

r,290

286

65

43(l

13

114

66

74

6,S89

75

3,r)43

7,334

1,531

281

64

481

13

314

66

85

7,63

85

3,433

1,4t7

1,78

275

63

531

13

314

66

95

1,916

I,o79

898

298

68

347

13

314

66

54

Sunr of Projected Water DenraDds (a.re fet) 7t52O 9,080 lO,74A 17,404 14,176 15,921

Growth Patterns and Groundwater Impacts in CCGCD

Between 2020 and2070, total District-wide water demand is estimated to increase from7,520
acre feet per year in2020 to 15,923 acre feet per year in2060 (Table 4). The estimated amount
of groundwater currently available within the District is approximately 10.622 acftlyr per year.

In the absence of new surface water sources, groundwater may have to be completely allocated
to partially meet increased demands and water shortages that will occur in the District sometime
between 2040 and2060. As the demand increases, aquifers with areas of low production
capability will probably experience a stressed condition sooner than anticipated and may not be
able to meet higher demands. This may be particularly true in those areas where development is
more intense. The most recently adopted state water plan water supply needs are included as

Table E in the appendix. The State Water Plan also addresses Projected Water Management
Strategies adopted by Region L. These strategies are included as Table F in the appendix.

Much of the growth now occurring in the District is focused on the southern end of the District.
This area is served primarily by private water wells producing from various stratigraphic units of
the Trinity Aquifer. This aquifer is known for low yield wells and water quality concerns
involving hardness and other factors. TWDB Priority Groundwater Management Area studies
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and the Trinity GAM indicate that with continued growth, this particular aquifer will be over
extended to the point where quantity and quality problems are likely.

The Edwards Group of the Edwards-Trinity (Plateau) Aquifer is located in areas that are

expected to slowly undergo development. The Edwards Group of the Edwards-Trinity (Plateau)
Aquifer will be unlikely to provide enough water to support extensive growth. Therefore. any
growth that does occur during the 50 year planning horizon will more than likely have to rely on
some other water source such as the Trinity. and may have to take in consideration the associated
water quantity or quality problems.

Recharge of Groundwater in CCGCD

The annual natural recharge occurring in the Cow Creek GCD is thought to be primarily through
percolation of rainfall. More localized recharge, along with potentially higher rates of recharge,
is probably occurring in the beds of rivers, creeks, and tributaries, particularly if associated with
cave entrances or fracture zones. Recharge also occurs from flow through fracturing and porosity
in the overlying units where the Trinity is in the subsurface. Most recharge originates from areas
outside of the District and flows into and through the District. The District is aware of several
significant recharge features in the areathat are providing a major avenue for recharge.

Initial studies of the Trinity Aquifer calculated an annual recharge coefficient of approximately
4Yo of annual rainfall. This was documented in the September 2000 TWDB report on
"Groundwater Availability of the Trinity Aquifer, Hill Country Area, and Texas: Numerical
simulations through 2050" by Robert E. Mace, et. al. John Ashworth also developed a similar
annual effective recharge coefficient (also 4oh of average annual rainfall...about 30 inches) for
the Trinity Aquifer in the Texas Department of Water Resources Report 273, Ground-Water
Availability of the Lower Cretaceous Formations in the Hill Country of South-Central Texas,
January 1983. A subsequent 2008 study, funded by the District, indicated more realistic recharge
rates to range between 60/o and9Yo for the Guadalupe River Basin portion of the District. This
was documented in Wet Rock Groundwater Services report "An Evaluation of the Trinity
Aquifer Within Kendall County and Analysis of the Trinity (Hill Country) GAM", June25,
2008, Kaveh Khorzad.

GAM RUN l9-011 (included in the appendix) provides a flow budget and recharge variables for
the District based on version 2.01 of the GAM for the Hill Country portion of the Trinity Aquifer
and the Edwards-Trinity (Plateau) Aquifer (TWDB 20Il).Information for the Ellenburger-San
Saba and Hickory aquifers is from version L01 of the groundwater availability model for the
minor aquifers of the Llano Uplift region (TWDB 2016).

The groundwater availability model includes some portions of the Edwards Group
outside the official boundary of the Edwards-Trinity (Plateau) Aquifer. Though flow
for these areas is not explicitly reported, the interaction between the Edwards Group
(outside the Edwards-Trinity Plateau Aquifer) and the underlying Trinity Aquifer is
shown in the model.
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These recharge potentials are not to be confused with "recoverable" groundwater. Not all
groundwater is recoverable. Some contributes to spring flow and seeps, some is used by plant
life while the water is still near the surface, while some is almost permanently retained within
the rock itself. For instance, much of the Trinity is a rather "tight" formation, particularly in the
vertical direction. The Trinity is known for its low porosity and permeability, limited fracturing
and faulting, and a complicated stratigraphy that includes layers of rock that reduce
transmissivity and retard downward-moving recharge water. As a result. individual well yields
are often quite low and, though large quantities of water may be present in the subsurface in
specific local sites and in certain wells, much of the groundwater in the Cow Creek GCD as a
whole may be unrecoverable due to local hydrogeological conditions.

Whereas, significant recharge occurs within the District for the Edwards Trinity (Plateau) and the
Upper and Lower Glen Rose, formations underlying these are predominantly recharged from
outside the District's Boundary.

As previously mentioned, considerable amounts of water that could potentially recharge the
Trinity Aquifer will be utilized through biological processes and a significant amount discharged
at springs and seeps that provide relatively reliable base flow to local rivers and tributaries.
Thus, much of the annual recharge may enter the ground, only to leave it again as base flow to
surface streams. This is water that the aquifer rejects on an average annual basis and is
potentially available and can theoretically be retrieved (at least on a short-term basis) without
diminishing the average volume of groundwater being recharged to storage or, in other words,
without creating a mining situation within the aquifer. However, if extensive pumping of this
available water occurs, then base flow to area springs and streams will be greatly reduced and
the effects of this reduction may be undesirable. Extensive pumping will also reduce the
pressure head and may result in a significantly smaller quantity of recharge water actually
percolating downward through the complex geology before providing deeper aquifer recharge
that would be available for more reliable, long-term well production. Once pumping exceeds
average annual recharge, then an aquifer mining condition will clearly exist and groundwater
availability will decline.

Recharge Enhancement Potential

The District has yet to assess potential recharge projects in the area. The District may solicit
ideas and information and may investigate any potential recharge enhancement opportunities,
natural or artificial, that are brought to the District's attention. Such projects may include, but
are not limited to: cleanup or site protection projects at any identified significant recharge
feature, encouragement of prudent brush control/water enhancement projects, non-point source
pollution mitigation projects, aquifer storage and recovery projects, development of recharge
ponds or small reservoirs, and the encouragement of appropriate and practical erosion and
sedimentation control at construction projects located near surface streams.
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GROUNDWATER MANAGEMENT POLICIES
(Actions, Procedures, Performance and Avoidance for Plan Implementation)

The District will manage the supply of groundwater within the District based on the District's
best available data and its assessment of water availability and groundwater storage conditions
The Groundwater Availability Model (including subsequent runs) and the Modeled Available
Groundwater developed by the TWDB for the Trinity Aquifer will also aid in the decision
making process of the District.

The District has adopted Rules that require the permitting of wells and groundwater production
limits for non-exempt wells within the District consistent with this Groundwater Management
Plan, the provisions of Chapter 36.113 and other pertinent sections of Chapter 36.

The District is in agreement with the commonly accepted groundwater management principle
that opposes the mining of groundwater. Therefore, it shall be the policy of the District to limit
withdrawal of groundwater from all current and future wells producing from the District's
aquifers to no more than the current existing supply. Development or analysis of new or
existing groundwater or aquifer data (MAG revisions) may result in changes to the groundwater
availability volumes, with a corresponding change in production limits from the affected
aquifers. It may also necessitate an increase in well spacing.

The District has adopted Rules that regulate the spacing of wells and the production of
groundwater consistent with the provisions Chapter 36.116. The District wishes to emphasize
that in regulating or limiting groundwater production, it shall be the policy of the District to
preserve historic use to the greatest extent practical and consistent with this plan. A copy of the
District' s Rules ar e av ailable at : http ://www. cc scd. org/rules.

The District will implement and utilize the provisions of this groundwater management plan as a
guidepost for determining the direction or priority for all District activities. All operations of the
District, all agreements entered into by the District, and any additional planning efforts in which
the District may participate will be consistent with the provisions of this plan. The District's
current and future Rules will be promulgated pursuant to the provisions of Texas Water Code
Chapter 36 shall be based on the best technical evidence available, and will address, implement,
and be consistent with the provisions and policies of this plan.

The District shall review and re-adopt this plan, with or without revisions, at least once every five
years in accordance with Chapter 36.1072(e). Any amendment to this plan shall be in accordance
with Chapter 36.1073.

The District shall treat all citizens with equality. Citizens may apply to the District for discretion
in enforcement of the Rules on grounds of adverse economic effect or unique local conditions.
In the granting of discretion to any rule, the District Board shall consider the potential for adverse
effects on adjacent landowners. The exercise of said discretion by the District Board shall not
be construed as limiting the power of the District Board.

The District will seek cooperation and coordination in the development and implementation of
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this plan, management of groundwater resources, and appropriate District activities with the
appropriate state, regional and local water management or planning entities.

The District will encourage cooperative and voluntary Rule compliance, but if Rule enforcement
becomes necessary, the enforcement will be legal, fair, and impartial. The promulgation and
enforcement of the Rules will be based on the best technical evidence available.

METHODOLOGY FOR TRACKING PROGRESS IN ACHIEVING
MANAGEMBNT GOALS

The District will use the following methodology to track its progress toward achieving its
management goals:

The District General Manager, District Board President, or a Contracting Consultant will present
an annual report to the District's Board of Directors on District performance and progress in
achieving management goals and objectives at the November Regular Meeting.
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1.0

GROUNDWATER MANAGBMENT GOALS

Provide for the most efficient use of groundwater.

l.l ManagementObjective

Implement and maintain a program of issuing well operating permits for non-
exempt wells within the District.

Performance Standard(s)

Ongoing program of issuance or re-issuance of one or more well operating permits
each year. The number of well operating permit applications and the number of
permits issued will be included in the annual report to the District Board of
Directors.

t.2 Management Objective

Ongoing program of collecting and maintaining actual meter readings from
permiued non-exempt wells within the District.

Performance Standard(s)

Annual report submitted to the District Board outlining the previous year's water
use from at least 25Yo of the District's permitted non-exempt wells.

Manasement Obiective

Implement and maintain a program of issuing registrations for exempt domestic
and livestock wells within the District.

Performance Standard(s)

1.3

1.4

Annual report submitted to the District Board outlining the previous year's
registration program.

Manasement Obiective

The District will evaluate the effectiveness of current well spacing requirements in
District Rules to help reduce or prevent interference between nearby wells.
Spacing requirements will be coordinated to the greatest extent possible with
Kendall County subdivision regulations and the Water Well Drillers Rules (16
Texas Administrative Code Chapter 76).

Performance Standards

Annual report submitted to the District Board regarding suitability of current
District well spacing rules and their compatibility with Kendall County
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2.0

3.0

2.2

subdivision regulations and the Water Well Drillers Rules

Control and prevent waste of groundwater.

2.1 Management Objective

Each year the District will provide to local media articles describing groundwater
waste prevention practices available for implementation by groundwater users.

Performance Standard(s)

Each year provide at least one article to the local media related to groundwater
waste prevention practices.

2.3

Control and prevent subsidence.

3.1 ManagementObiective

Management Objective

Provide to the public water efficient literature handouts.

Performance Standard(s)

Each year provide water efficient literature handouts at a public event on at least
one occasion. The District will also maintain a supply of water efficient literature
at the office.

Management Obiective

Have District personel available to speak at a local club or organization or a
display booth at public events.

Performance Standard(s)

Each year the District will provide a speaker at a local club or organization or a
display booth at public events a minimum of twice ayear.

Controlling and preventing subsidence will be addressed during the review and
processing of all new, renewed, and amended permit applications on a continual
basis.

Performance Standard

If review results demonstrate potential subsidence, the District will implement
actions ranging from reducing requested permitted pumping to including permit
conditions imposing subsidence monitoring requirements and establishment of
threshold limits that could result in reduced production based on monitoring
results.
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Figure I on page L7 (Map on following page) of the subsidence report shows that the District has
a medium level of major aquifer subsidence risk. Going forward the District will monitor for any
evidence of subsidence in areas of healy pumping of groundwater.

Source: Identification of the Vulnerability of the Major and Minor Aquifers of Texas to
Subsidence with Regard to Groundwater Pumping - TWDB Contract Number
1648302062, by LRE Water:
htto://www.twdb.texas.sov/sroundwater/models/research/subsidence/subsidence. asp

4.0 Address conjunctive surface water management issues.

4.1 Management Objective

Meet with Kendall County, City of Boerne and Retail Water Utility Officials
regarding water availability reports, City/County development requirements, and
District Rules.

Performance Standard(s)

Meet with Kendall County, City of Boerne and Retail Water Utility Offrcials
regarding water availability reports, City/County development requirements, and
District Rules at least once a year and submit a comparative analysis of the Rules
and requirements.
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5.0

4.2 Manaeement Objective

Maintain ongoing studies regarding correlations between spring flow, surface
stream elevations/flows, rainfall. and groundwater levels.

Performance Standard(s)

An annual report submitted to the District Board will include a review of the
ongoing studies and the number of "Aquifer Watch" reports submitted to local
media.

4.3 Management Objective

Meet with the local entities responsible for surface water management.

Performance Standard(s)

Meet with the Guadalupe Blanco River Authority and appropriate local entities
responsible for surface water management at least once a year.

Address natural resource issues which impact the use and availability of
groundwater, or which are impacted by the use of groundwater.

5.1 ManagementObiective

Maintain an ongoing spring flow monitoring program in the District.

Performance Standard(s)

The District will take at least one annual flow rate measurement from a spring in
the District and report the measurements to the Board in an annual report.

5.2 ManagementObiective

The District will maintain a database cataloging recharge features in the District.

Performance Standard(s)

A summary of the database will be included in the annual report to the
District Board of Directors.

Address drought conditions.

6.1 Management Objective

Review the District's monitor well data, the Palmer Drought Severity Index,
stream flow and rainfall data to determine status of drought condition and, if
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necessary, report to District Board on need to implement drought contingency
plan.

Performance Standards(s)

The District Board will conduct a review of the current drought stage status
on a monthly basis. A copy of the review will be included in the annual
report to the District Board of Directors.

6,2 Management Objective

Provide to the public drought-orientated literature handouts.

Performance Standards(s)

Each year provide drought-oriented literature handouts on at least one occasion.
The District will also maintain a supply of drought-oriented literature at the
o ffi ce. https ://www. waterdatafortexas. org/drou ght/

6.3 Management Objective

To evaluate groundwater availability the District will monitor water levels on
selected wells representative of the Edwards Trinity (Plateau) and Trinity aquifers
within the District in accordance with the water level monitoring schedule in
Table 5. Of the 4l monitor wells the District currently checks, eleven of those are
remotely monitored and reported digitally to the TWDB.

Table 5

Water Level Monitoring Schedule

# of Wells Minimum FrequenciesAquifer

Edwards Trinity

Upper Trinity

Middle Trinity

Lower Trinity

I time per month

I time per month

1 time per month

I time per month

Performance Standard(S)

The District will take a minimum of 250 well readings annually and report the
findings to the District Board.

I

1

25

J
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7.0 Address:

Conservation

7.1 ManaeementObiective

Each year the District will provide to local media articles identifuing the
importance of groundwater conservation and various groundwater conservation
methods available for implementation by groundwater users.

Performance Standards(s)

Each year provide at least one article to the local media related to the importance
of groundwater conservation and various groundwater conservation methods
available for implementation by groundwater users.

7.2 Management Objective

Provide to the public water conservation literature handouts.

Performance Standards(s)

Each year provide water conservation literature handouts at a public event on at
least one occasion and will maintain a supply which will be available at the District
Office.

Recharge Enhancement

7.3 ManagementObjective

The District will investigate potential recharge enhancement sites either natural or
artificial.

Performance Standard(s)

Annually, the General Manager will include a report to the District's Board on the
District's findings related to recharge enhancement.

7.4 ManagementObjective

The District will investigate, identify, and catalog existing recharge features and
adopt best management practices to protect these features.

Performance Standard(s)

Annually, the District will conduct a review of the policies related to the
identification of and best management strategies for existing recharge features. A
copy of the review will be included in the annual report to the District Board of
Directors.

Rainwater Harvesting
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8.0

7.5 ManasementObiective

The District will encourage rainwater harvesting and provide to the public
literature related to rainwater harvesting and support demonstration sites within
the District.

Performance Standard(s)

Annually, the District will provide rainwater harvesting literature at a public event
on at least one occasion and the General Manager will include a report to the
District's Board on the demonstration sites.

Precipitation Enhancement

7.6 Not applicable to include since this objective is not cost effective at this time.

Brush Control

7.7 ManagementObjective

The District will encourage brush control and Best Management Practices related
to the same where appropriate.

Performance Standard(s)

Annually, the District will conduct a review of the policies adopted by the District
Board related to brush control practices and/or the progression of brush control
within the District. A copy of the review will be included in the annual report to
the District Board of Directors. If it is found from review that no policies that
relate to brush control practices were adopted by the District Board of Directors
during the previous year, then a statement of such will be included in the annual
report to the District Board of Directors.

Addressing Desired Future Conditions

8.1 ManagementObjective

The District will monitor the static water level in the Edwards Group of the
Edwards-Trinity (Plateau) Aquifer to track the achievement of the adopted DFC

Performance Standard(s)

The District will monitor the static water level in the Edwards Group of the
Edwards-Trinity (Plateau) Aquifer on a bi-monthly basis. The data will be
presented to the District Board of Directors in an annual report.
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8.4 

8.2 Management Obiective 

8.3 

The District will monitor the static water level in the Trinity Aquifer to track the 
achievement of the adopted DFC. 

Performance Standard(s) 

The District will monitor the static water level in the Trinity Aquifer on a bi
monthly basis. The data will be presented to the District Board of Directors in an 
annual report. 

Management Obiective 

Upon completion of any well in the Ellenburger-San Saba Aquifer the District 
will monitor the static water level in the Ellenburger-San Saba Aquifer to track 
the achievement of the adopted DFC. 

Performance Standard(s) 

Upon completion of a well in the Ellenburger-San Saba Aquifer the District will 
monitor the static water level in the Ellenburger-San Saba Aquifer on a bi-monthly 
basis. The data will be presented to the District Board of Directors in an annual 
report. 

Upon completion of any well in the Hickory Aquifer the District will monitor the 
static water level in the Hickory Aquifer to track the achievement of the adopted 
DFC. 

Performance Standard(s)

Upon completion of a well in the Hickory Aquifer the District will monitor the 

static water level in the Hickory Aquifer on a bi-monthly basis. The data will be 

presented to the District Board of Directors in an annual report. 
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TABLE B
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TABLE C

Projected Water Demands

TWDB 20t7 State Water Plan Data
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TABLE D

KENDALL COUNTY
RWPG WUG

Projected Water Supply Needs

TWDB 20L7 State Water Plan Data
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EXECUTIVE SUNIMARY:

Texas State Water Code, Section 36.107'/.., Subsection [h) fTexas Water Code, 2011), states

that, in developing its groundwater management plan, a groundwater conservation district
shall use groundwater availability modeling information provided by the Executive

Administrator of the Texas Water Development Board (TWDB) in conjunction with any

available site-specific information provided by the district for review and comment to the
Executive Administrator.

The TWDB provides data and information to the Cow Creek Groundwater Conservation

District in two parts, Part 1 is the Estimated HistoricalWater Use/State Water Plan dataset

report, which will be provided to you separately by the TWDB Groundwater Technical

Assistance Department. Please direct questions about the water data report to Mr. Stephen

Allen at 51,2-463-7317 or stephen.allen(Dtwdb.texas.gov.PartZ is the required
groundwater availability modeling information and this information includes:

7. the annual amount of recharge from precipitation, if any, to the groundwater

resources within the district;

2. 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

3. the annual volume of flow into and out of the district within each aquifer and

between aquifers in the district.

The groundwater management plan for the Cow Creek Groundwater Conservation District
should be adopted by the district on or before November 4,201,9 and submitted to the
Executive Administrator of the TWDB on or before December 4,20t9. The current
management plan for the Cow Creek Groundwater Conservation District expires on
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February 2,2020.

We used two groundwater availability models to estimate the management plan

information for the aquifers within the Cow Creek Groundwater Conservation District.
Information for the Trinity and Edwards-Trinity (Plateau) aquifers is from version 2.01, of
the groundwater availability model for the Hill Country portion of the Trinity Aquifer
(f ones and others ,201I).lnformation for the Ellenburger-San Saba and Hickory aquifers is

from version L.0L of the groundwater availability modelfor the minor aquifers of the Llano

Uplift region [Shi and others, 2016).

This report replaces the results of GAM Run L3-029 (Wade, 2073). GAM Run 19-011

includes results from the newly released groundwater availability model for the minor
aquifers of the Llano Uplift Area [Shi and others ,2016). Tables 1 through 4 summarize the
groundwater availability model data required by statute and Figures 1 through 4 show the
area of the models from which the values in the tables were extracted. If, after review of the
figures, the Cow Creek Groundwater Conservation District determines that the district
boundaries used in the assessment do not reflect current conditions, please notify the
TWDB at your earliest convenience.

METHODS:

In accordance with the provisions of the Texas State Water Code, Section 36.107I,
Subsection [h), the two groundwater availability models mentioned above were used to

estimate information for the Cow Creek Groundwater Conservation District management
plan. Water budgets were extracted for the historical model periods for the Trinity and

Edwards-Trinity (Plateau) aquifers (1981 through 1,997), and the Ellenburger-San Saba

and Hickory aquifers [1980 through 2010) using ZONEBUDGET Version 3.01 fHarbaugh,
2009) or ZONEBUDGET-USG [Panday and others ,20L3), as applicable. The average annual
water budget values for recharge, surface-water outflow, inflow to the district, and outflow
from the district for the aquifers within the district are summarized in this report.
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PARAM ETERS AN D ASSU M PTI O N S :

E dw ar d s - T r inity (P la te au) on d T r inity Aquife r s

a

a

a

a

a

a

We used version 2.0L of the groundwater availability model for the Hill Country
portion of the Trinity Aquifer System. See f ones and others [2011J for
assumptions and Iimitations of the groundwater availability model.

The groundwater availability model includes four layers, representing (from top
to bottom):

1. the Edwards Group of the Edwards-Trinity (Plateau) Aquifer,

2. the Upper Trinity Aquifer,

3. the Middle Trinity Aquifer, and

4. the Lower Trinity Aquifer.

Water budget information for the Edwards-Trinity [PlateauJ and Trinity aquifers
were extracted from active model cells within the respective aquifer footprints.

The General-Head Boundary (GHB) package of MODFLOW was used to represent
flow out of the study area between the Hill Country portion of the Trinity Aquifer
and the Edwards (Balcones Fault Zone) Aquifer or the confined parts of the
Trinity Aquifer underlying the Edwards (Balcones Fault Zone) Aquifer.

The groundwater availability model includes some portions of the Edwards
Group outside the official boundary of the Edwards-Trinity (Plateau) Aquifer.
Though flow for these areas is not explicitly reported, the interaction between

the Edwards Group (outside the Edwards-Trinity Plateau Aquifer) and the
underlying Trinity Aquifer would be shown in the "flow between aquifers"
segment of Table 1, if Layer 1 was present in the district.

Only the outcrop area of the Hill County portion of the Trinity Aquifer was

modeled, and the down-dip extent that underlies the Edwards (Balcones Fault

Zone) Aquifer is not included,

a The model was run with MODFLOW-96 (Harbaugh and McDonald, 1996)
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Marble FaIIs, Ellenburger-San Saba, and Hickory Aquifers

We used version 1.0L of the groundwater availability model for the minor aquifers
in the Llano Uplift area, See Shi and others (201,6) for assumptions and limitations
of the model.

a The groundwater availability model for the minor aquifers in Llano Uplift area

contains eight layers: Layer 1 (the Trinity Aquifer, Edwards-Trinity (Plateau)

Aquifer, and younger alluvium deposits), Layer 2 (confining units), Layer 3 [the
Marble Falls Aquifer and equivalent unit), Layer 4 (confining units), Layer 5

[Ellenburger-San Saba Aquifer and equivalent unit), Layer 6 [confining units), Layer
7 [the Hickory Aquifer and equivalent unitJ, and Layer B [Precambrian units).

a Perennial rivers and reservoirs were simulated using MODFLOW-USG river package

Springs were simulated using MODFLOW-USG drain package, For this management
plan, groundwater discharge to surface water includes groundwater leakage to the
river and drain boundaries.

a The model was run with MODFLOW-USG beta version (Panday and others,2013)

a

RESULTS:

A groundwater budget summarizes the amount of water entering and leaving the aquifers
according to the groundwater availability model. Selected groundwater budget

components listed below were extracted from the groundwater availability model results
for the Trinity, Edwards-Trinity (Plateau), Ellenburger-San Saba, and Hickory aquifers,
located within Cow Creek Groundwater Conservation District and averaged over the
historical calibration periods, as shown in Tables 1 through 4.

1. Precipitation recharge-the areally distributed recharge sourced from
precipitation falling on the outcrop areas of the aquifers (where the aquifer is

exposed at land surfaceJ within the district.

2. Surface-water outflow-the total water discharging from the aquifer [outflow)
to surface-water features such as streams, reservoirs, and springs,

3. Flow into and out of district-the lateral flow within the aquifer between the
district and adjacent counties,

4. Flow between aquifers-the net vertical flow between the aquifer and adjacent

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

The information needed for the district's management plan is summarized in Tables 1

through 4. It is important to note that sub-regionalwater 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 a district
or county boundary, 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.
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TABLE 1. SUMMARIZED INFORMATION FOR THE EDWARDS-TRINITY (PLATEAU) AQUIFER FOR COW
CREEK GROUNDWATER CONSERVATION DISTRICT'S GROUNDWATER MANAGEMENT PIAN
ALL VALUES ARE REPORTED IN ACRE-FEET PER YEAR AND ROUNDED TO THE NEAREST 1

ACRE-FOOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from
precipitation to the district

Edwards-Trinity (Plateau)
Aquifer

6,046

Estimated annual volume of water that discharges

from the aquifer to springs and any surface-water
body including lakes, streams, and rivers

Edwards-Trinity fPlateauJ
Aquifer 3,061

Estimated annual volume of flow into the district
within each aquifer in the district

Edwards-Trinity (Plateau)
Aquifer

4,020

Estimated annual volume of flow out of the district
within each aquifer in the district

Edwards-Trinity [Plateau)
Aquifer

290

Estimated net annual volume of flow between each

aquifer in the district

Flow from the Edwards-Trinity
[PlateauJ Aquifer into the

Trinity Aquifer
6,+29
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TABLE 2. SUMMARIZED INFORMATION FOR THE TRINITYAQUIFER FOR COW CREEK
GROUNDWATER CONSERVATION DISTRICT'S GROUNDWATER MANAGEMENT PLAN. ALL
VATUES ARE REPORTED IN ACRE-FEET PER YEAR AND ROUNDED TO THE NEAREST 1 ACRE-
FOOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from
precipitation to the district Trinity Aquifer 50,1 10

Estimated annual volume of water that discharges

from the aquifer to springs and any surface-water
body including lakes, streams, and rivers

Trinity Aquifer 31,131

Estimated annual volume of flow into the district
within each aquifer in the district Trinity Aquifer 7,9L7

Estimated annual volume of flow out of the district
within each aquifer in the district Trinity Aquifer 3 0,915

Estimated net annual volume of flow between each

aquifer in the district

Flow from the Edwards-Trinity
(PlateauJ Aquifer into the

Trinity Aquifer
6,429

Flow from the Edwards Group
into the Trinity Aquifer

58
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TABLE 3. SUMMARIZED INFORMATION FOR THE ELLENBURGER-SAN SABA AQUIFER FOR COW
CREEK GROUNDWATER CONSERVATION DISTRICT'S GROUNDWATER MANAGEMENT PLAN
ALL VALUES ARE REPORTED IN ACRE-FEET PER YEAR AND ROUNDED TO THE NEAREST 1
ACRE-FOOT.

Management PIan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from
precipitation to the district Ellenburger-San Saba Aquifer 0

Estimated annual volume of water that discharges

from the aquifer to springs and any surface-water

body including lakes, streams, and rivers
Ellenburger-San Saba Aquifer 0

Estimated annual volume of flow into the district
within each aquifer in the district

Ellenburger-San Saba Aquifer 5,059

Estimated annual volume of flow out of the district
within each aquifer in the district Ellenburger-San Saba Aquifer 4,81.7

Estimated net annual volume of flow between each

aquifer in the district

Flow into the Ellenburger-San
Saba Aquifer from the Hickory

Aquifer
1.,626

Flow from the Ellenburger-San
Saba Aquifer to brackish units

3,9+8

Flow into the Ellenburger-San
Saba Aquifer from overlying

confining unit
4,743

Flow from the Ellenburger-San
Saba Aquifer into underlying

confining unit
2,746

Flow into the Ellenburger-San
Saba Aquifer from underlying

Precambrian units
75
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TABLE 4. SUMMARIZED INFORMATION FOR THE HICKORYAQUIFER FOR COW CREEK

GROUNDWATER CONSERVATION DISTRICT'S GROUNDWATER MANAGEMENT PLAN. ALL
VALUES ARE REPORTED IN ACRE-FEET PER YEAR AND ROUNDED TO THE NEAREST 1 ACRE-
FOOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from
precipitation to the district

Hickory Aquifer 0

Estimated annual volume of water that discharges

from the aquifer to springs and any surface-water
body including lakes, streams, and rivers

Hickory Aquifer 0

Estimated annual volume of flow into the district
within each aquifer in the district

Hickory Aquifer 2,696

Estimated annual volume of flow out of the district
within each aquifer in the district

Hickory Aquifer 2,065

Estimated net annual volume of flow between each

aquifer in the district

Flow from the Hickory Aquifer
into the Ellenburger-San Saba

Aquifer
t,623

Flow into the Hickory Aquifer
from overlying confining units

2,753

Flow from the Hickory Aquifer
into underlying confining units

200

Flow into the Hickory Aquifer
from brackish Ellenburger-San

Saba

7,288

Flow from the Hickory Aquifer
into the brackish Hickory

Formation
280
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LIMITATIONS:

The groundwater models used in completing this analysis are the best available scientific
tools that can be used to meet the stated objectives. To the extent that this analysis will be

used for planning purposes and/or regulatory purposes related to pumping in the past and

into the future, it is important to recognize the assumptions and limitations associated with
the use of the results. In reviewing the use of models in environmental regulatory decision

making, the National Research Council (2007) noted:

"Models will always be constrained by computational limitations, assumptions,
and knowledge gaps. They can best be viewed as tools to help inform decisions
rather than as machines to generate truth or make decisions. Scientific
advances will never make it possible to build a perfect model that accounts for
every aspect of reality or to prove that a given model is correct in all respects

for a particular 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 historical groundwater flow
conditions includes the assumptions about the Iocation in the aquifer where historical
pumping was placed. Understanding the amount and location of historical pumping is as

important as evaluating the volume of groundwater flow into and out of the district,
between aquifers within the district (as applicableJ, interactions with surface water [as
applicable), recharge to the aquifer system [as applicableJ, and other metrics that describe

the impacts of that pumping. In addition, assumptions regarding precipitation, recharge,

and interaction with streams are specific to particular historical time periods.

Because the application of the groundwater models was designed to address regional-scale
questions, the results are most effective on a regional scale. The TWDB makes no

warranties or representations related 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.
Historical 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 fl ow conditions.
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EXECUTIVE SUMMARY:

We have prepared estimates of the modeled available groundwater for the relevant
aquifers of Groundwater Management Area 9-the Trinity, Edwards Group of the Edwards-
Trinity [Plateau), Ellenburger-San Saba, and Hickory aquifers. The estimates are based on
the desired future conditions for these aquifers adopted by the groundwater conservation
districts in Groundwater Management Area 9 on April 28,2016. The explanatory report
and other materials submitted to the Texas Water Development Board ITWDB) were
determined to be administratively complete on November 23,2016.

The modeled available groundwater values are summarized by decade for the groundwater
conservation districts (Tables 1,3,5, and 7) and for use in the regional water planning
process (Tables 2, 4, 6, and B). The modeled available groundwater estimates are 2,208
acre-feet per year in the Edwards Group of the Edwards-Trinity [Plateau) Aquifer, up to 75
acre-feet per year in the Ellenburger-San Saba Aquifer, 140 acre-feet per year in the
Hickory Aquifer, and range from approximately 93,000 acre-feet per year in 2010 to about
90,500 acre-feet per year in 2060 in the Trinity Aquifer. Please note that the Trinity Aquifer
includes both the Trinity Aquifer as defined by the TWDB and the Trinity Group of the
Edwards-Trinity [Plateau) Aquifer. The modeled available groundwater estimates were
extracted from results of model runs using the groundwater availability models for the Hill
Country portion of the Trinity Aquifer version 2.01 (f ones and others , 20Il), and the minor
aquifers of the Llano Uplift Area [Shi and others ,2016).

REQUESTOR:

Mr. Ronald Fieseler, chair of Groundwater Management Area 9 districts.

DESCRIPTION OF REQUEST:

In a letter dated April 25, 2016, Mr. Ronald Fieseler provided the TWDB with the desired
future conditions of the Trinity, Edwards Group of the Edwards-Trinity (Plateau),
Ellenburger-San Saba, and Hickory aquifers in Groundwater Management Area 9. Mr.
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Fieseler provided additional clarifications for baseline years for each desired future
condition, areas not covered by the models, assumed climatic conditions, and spatial
pumping distributions through emails to the TWDB on f une 8,201.6, August 15, 2016 and
September 9,2016. Mr. Fieseler also clarified the water level drawdown for the
Ellenburger-San Saba Aquifer in Kendall County in a letter dated October 19,2016.

The final adopted desired future conditions for the aquifers in Groundwater Management
Area 9 are:

o Trinity Aquifer [Upper, Middle, and Lower undffirentiated] - Allow for an
increase in average drawdown of approximately 30 feet through2060
[throughout GMA-9) consistent with "Scenario 6" in TWDB GAM Task 10-
005.

o Edwards Group of Edwards-Trinity (Plateau) [Aqurfer] in Kendall and
Bandera counties - Allow for no net increase in average drawdown in
Bandera and Kendall counties through 2070.

o Ellenburger-San Saba Aquifer in Kendall County - Allow for an increase in
average drawdown of no less than 7 feet in Kendall County through 2070.

o Hickory Aquifer in Kendall County - AIIow for an increase in average
drawdown of no more than 7 Feet in Kendall County through 2070.

The Trinity Aquifer includes both the Trinity Aquifer as defined by the TWDB and the
Trinity Group of the Edwards-Trinity IPlateau) Aquifer,

Additionally, districts in Groundwater Management Area 9 voted to declare that the
following aquifers or parts of aquifers be classified as non-relevant for the purposes of joint
planning:

o Edwards Group of the Edwards-Trinity (Plateau) Aquifer in Kerr and Blanco
counties.

o Ellenburger-San Saba Aquifer in Blanco and Kerr counties.

o Hickory Aquifer in Blanco, Hays, Kerr, and Travis counties.

. Marble Falls Aquifer in Blanco County.

r Edwards (Balcones Fault Zone) Aquifer in Bexar, Comal, Hays, and Travis
counties,

METHODS:

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

The desired future condition for the Trinity Aquifer is identical to the one adopted in 2010
and the associated modeled available groundwater is based on a specific model run and
scenario-Scenario 6 in GAM Task 10-005 (Hutchison, 2010) and GAM Task 10-050

IHassan, 2012). Trinity Aquifer water-level drawdown is based on 2008 water levels.

For other relevant aquifers-the Edwards Group of the Edwards-Trinity (Plateau),
Ellenburger-San Saba, and Hickory aquifers-the groundwater availability models for the
Hill Country portion of the Trinity Aquifer version 2.01 [f ones and others ,2011), and the
minor aquifers of the Llano Uplift Area [Shi and others ,201,6) were used to simulate the
desired future conditions outlined in the explanatory report IGMA 9 and others, 2016) and
further clarified as noted in the previous section. Water level drawdown calculations were
based on the water levels simulated in finalyears of the historical versions of the
respective models. These final years are 1997 in the groundwater availability model for the
Hill Country portion of the Trinity Aquifer and 2010 in the groundwater availability model
for the minor aquifers of the Llano Uplift Area. The predictive model runs retain pumping
rates from the historic period-1980 through 1997-except in the aquifer or area of
interest. In those areas, pumping rates are varied such that they produce the desired future
average water level drawdown conditions. Pumping rates were reported on 1,0-year
intervals from 2010 through 2060 (for the Trinity Aquifer) and 2010 through 2070 (for all
other relevant aquifers). The groundwater availability estimates for 2070 for the Trinity
Aquifer will be determined by the regional water planning groups.

Water level drawdown averages were calculated for the relevant portions of each aquifer.
Drawdown for model cells which became dry during the simulation (water level dropped
below the base of the cell) were excluded from the averaging. Estimates of modeled
available groundwater therefore decrease over time as continued simulated pumping
predicts the development of dry model cells in areas of Hays, Kerr, and Travis counties. The
calculated water-level drawdown averages were compared with the desired future
conditions to verify that the pumping scenario achieved the desired future conditions.

Modeled available groundwater values for the Trinity Aquifer and the Edwards Group of
the Edwards-Trinity (Plateau) Aquifer were determined by extracting pumping rates by
decade from the model results using ZONEBUDGET Version 3.01 (Harbaugh, 2009). For the
Ellenburger-San Saba and Hickory aquifers, modeled available groundwater values were
determined by extracting pumping rates by decade from the model results using
ZONBUDUSG Version 1.01 [Panday and others, 2013).
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PARAM ETE RS AN D AS S U M P T IONS;

Trinity and Edwards-Trinity (Plateau) Aquifers

We used the groundwater availability model [version 2.0L) for the Hill Country portion of
the Trinity Aquifer developed by Jones and others (2009) to determine modeled available
groundwater in the Trinity Aquifer and the Edwards Group of the Edwards-Trinity
[Plateau) Aquifer. See Jones and others (2009) for details on model construction, recharge,
discharge, assumptions, and limitations. The parameters and assumptions for the
groundwater availability model for the Hill Country portion of the Trinity Aquifer are
described below:

The model has four layers:

o Layer 1 represents mostly the Edwards Group of the Edwards-Trinity
(Plateau) Aquifer and larger portions of the Edwards Group not classified as
an aquifer,

o Layer 2 represents the Upper Trinity Aquifer,

o Layer 3 represents the Middle Trinity Aquifer, and

o Layer 4 represents the Lower Trinity Aquifer.

The model was run with MODFLOW-96 [Harbaugh and McDonald, 1996).

Parts of Bandera, Blanco, and Kerr counties are not included in the model and
consequently are not included in the modeled available groundwater
calculations.

Drawdown for cells with water levels below the base elevation of the cell ["dry"
cells) were excluded from calculation of average drawdown and the modeled
available groundwater values,

In separate model runs, modeled available groundwater was calculated for the
Trinity Aquifer and the Edwards Group of the Edwards-Trinity [Plateau) Aquifer
The Trinity Aquifer is defined as the Trinity Group occurring within
Groundwater Management Area 9, irrespective of whether it forms part of the
Trinity Aquifer or Edwards-Trinity [Plateau) Aquifer.

The results for the Trinity Aquifer presented in this report are based on Scenario
6 of GAM Task 10-005 [Hutchison, 2010). See Hutchison (2010) for a full
description of the methods, assumptions, and results of the model simulations.
Each scenario in GAM Task 10-005 consisted ofa series of3B7 separate SO-year

a

o

a

a

a

a
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model simulations, each with a different recharge configuration. Though the
pumping input to the model was the same for each of the 387 simulations, the
pumping output differed depending on the occurrence of inactive (or dryJ cells.
Because the analysis was statistical any baseline year may be assumed, therefore
average drawdown is based on 2008 conditions as noted in the Groundwater
Management Area 9 explanatory report.

The results for the Edwards Group of the Edwards-Trinity [Plateau) Aquifer are
based on a single model run using historic pumping rates in all parts of the
model area except the Edwards Group of Kendall and Bandera counties and
average recharge from GAM Task 10-005. Recharge used in this model run
represents the average recharge taken from the 387 simulations [Run 169) used
in Trinity Aquifer model runs. Average drawdown was calculated based on the
last historic stress period (1,997).

Minor aquifers of the Llano Uplift Area

We used version 1.01 of the groundwater availability model for the minor aquifers in the
Llano Uplift Area. See Shi and others (2016) for assumptions and limitations of the model
The parameters and assumptions for the groundwater availability model for the minor
aquifers of the Llano Uplift Area are described below:

The model contains eight layers

a

a

o Layer 1 [the Trinity Aquifer, Edwards-Trinity (Plateau) Aquifer, and younger
alluvium deposits),

o Layer 2 (confining units),

o Layer 3 [the Marble Falls Aquifer and equivalent units),

o Layer 4 (confining units),

o Layer 5 [Ellenburger-San Saba Aquifer and equivalent unitsJ,

o Layer 6 (confining units),

o Layer 7 lthe Hickory Aquifer and equivalent units), and

o Layer 8 [Precambrian units).

The modelwas run with MODFLOW-USG beta [development) version (Panday
and others ,201,3).

o
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Perennial rivers and reservoirs were simulated using the MODFLOW-USG river
package. Springs were simulated using the MODFLOW-USG drain package,

There is no historic pumping information available for the Ellenburger-San Saba

and Hickory aquifers of Kendall County. Consequently, we used uniformly
distributed pumping to simulate the desired future condition and determine the
modeled available groundwater.

RESULTS:

The modeled available groundwater for the Trinity Aquifer that achieves the desired future
conditions adopted by districts in Groundwater Management Area 9 decreases from 93,052
to 90,503 acre-feet per year between 201-0 and 2060 [Tables 1 and 2). This decline is
attributable to the occurrence of increasing numbers of dry model cells over time in parts
of Hays, Kerr, and Travis counties. The modeled available groundwater for the Edwards
Group of the Edwards-Trinity (Plateau), Ellenburger-San Saba, and Hickory aquifers are
2,208,75, and 140 acre-feet per year, respectively [Tables 3 through 8), The modeled
available groundwater for the respective aquifers has been summarized by aquifer, county,
and groundwater conservation district (Tables 1-,3,5, and 7). The modeled available
groundwater is also summarized by county, regional water planning area, river basin, and
aquifer for use in the regional water planning process [Tables 2,4,6, and 8).

a

a
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TABTE 1. MODELED AVAILABLE GROUNDWATER FOR THE TRINITY AQUIFER IN GROUNDWATER MANAGEMENT
AREA 9 SUMMARIZED BY GROUNDWATER CONSERVATION DISTRICT AND COUNTY FOR EACH DECADE
BETWEEN 2OIO AND 2060. RESULTS ARE IN ACRE-FEET PER YEAR.

Year

2060

7,28'4

.,.,

2,573

to,o76

1o,622

9,O94

14,223

2,500

2050

7,284

22

2,573

LO,O76

LO,622

9,O94

14,239

2,500

2040

7,284

22

2,573

lo,o76

1o,622

9,O94

14,ss6

2,500

2030

7,284

22

2,573

lo,o76

10,622

9,095

14,845

2,sOO

2020

7,284

.,,

2,573

lo,o76

1o,622

9,098

14,918

2,500

20to

7,28'4

22

2,573

lo,o76

1o,622

9,log

16,435

2,500

County

Bandera

Hays

Blanco

Comal

Kendall

Hays

Kerr

Medina

District

Bandera County River Authority & Groundwater
District Total

Barton Springs/Edwards Aquifer Conservation
District Total

Blanco-Pedernales Groundwater Conservation
District Total

Comal Trinity Groundwater Conservation
District Total

Cow Creek Groundwater Conservation District
Total

Hays Trinity Groundwater Conservation District
Total

Headwaters Groundwater Conservation District
Total

Medina County Groundwater Conservation
District Total
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TABLE 1. CONTINUED.

Year

2060

24,856

138

517

25,Sll

8,598

90,503

2050

24,856

138

s77

25,Slt

8,627

90,548

2040

24,856

138

577

25,Sll

8,643

90,891

2030

24,856

138

s77

25,SlL

8,655

91,183

2020

24,856

138

577

25,'tl

8,672

91,276

20to

24,856

138

517

25,5tl

8,920

93,O52

County

Bexar

Comal

Kendall

Travis

Total

District

Trinity Glen Rose Groundwater Conservation
District

Trinity Glen Rose Groundwater Conservation
District

Trinity Glen Rose Groundwater Conservation
District

Trinity Glen Rose Groundwater Conservation
District Total

No district Total

GMA9



GAM Run 16-023 MAG: Modeled Available Groundwater for the Aquifers in Groundwater Management Area 9

February 28,2017

Page 1.5 of 26

TABTE 2. MODELED AVAILABLE GROUNDWATER FOR THE TRINITY AQUIFER IN GROUNDWATER MANAGEMENT
AREA 9 SUMMARIZED BY COUNTY, REGIONAL WATER PTANNING AREA (RWPA), AND RIVER BASIN FOR
EACH DECADE BETWEEN ?OLO AND 2060. RESULTS ARE IN ACRE.FEET PER YEAR.

Year

2060

76

903

6,305

7,28'4

24,856

24,956

7,322

1,257

2,573

6,906

3,308

1o,214

2050

76

903

6,3 05

7,28+

24,856

24,856

7,322

1,251

2,573

6,906

3,308

lo,2l4

2040

76

903

6,305

7,284

24,856

24,856

r,322

7,257

2,573

6,906

3,308

lo,214

2030

76

903

6,305

7,284

24,856

24,856

7,322

7,251

2,573

6,906

3,308

LO,2l4

2020

76

903

6,305

7,28'4

24,856

24,956

7,322

7,257

2,573

6,906

3,308

lo,2l4

20to

76

903

6,305

7,284

24,856

24,856

1,322

7,251

2,573

6,906

3,308

lo,2l4

River Basin

Guadalupe

Nueces

San Antonio

Total

San Antonio

Total

Colorado

Guadalupe

Total

Guadalupe

San Antonio

Total

RWPA

I

L

K

L

County

Bandera

Bexar

Blanco

Comal
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TABLE2. CONTINUED.

Year

2060

4,706

4,410

9,1t6

135

6,028

4,976

ll,l39

318

13,434

471

14,223

L,575

925

2,500

2050

4,706

4,410

I,lt6

135

6,028

4,976

17,139

318

13,45 0

471

74,239

r,575

925

2,500

2040

4,706

4,470

9,116

135

6,028

4,976

11,139

318

13,767

471

14,ss6

r,575

925

2,500

2030

4,707

4,470

9,117

135

6,028

4,976

Ll-,l39

318

74,056

477

14,845

r,575

925

2,500

2020

4,770

4,470

I,120

135

6,028

4,976

11,139

318

74,729

471

14,918

7,575

925

2,500

20to

4,721

4,470

9,131

135

6,028

4,976

ll,l39

318

75,646

471

16,435

7,575

925

2,500

River Basin

Colorado

Guadalupe

Total

Colorado

Guadalupe

San Antonio

Total

Colorado

Guadalupe

San Antonio

Total

Nueces

San Antonio

Total

RWPA

K

L

L

I

L

County

Hays

Kendall

Kerr

Medina
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TABLE2. CONTINUED.

Year

2060

8,599

90,503

2050

8,627

90,548

2040

8,643

90,881

2030

8,655

91,183

2020

8,672

91,276

20to

g,g2o

93,O52

Rlver Basin

Colorado

[Total)

GMA9

RWPA

K

County

Travis



GAM Run 16-023 MAG: Modeled Available Groundwater for the Aquifers in Groundwater
Management Area 9

February 28,201,7

Page 18 of26

Legend

En E
Groundwater Management Area I
Counties

Active model boundary area

Gillespie

Burnet

Edwards

Real

FIGURE 5

Uvalde

Bexar

Medina

t0
f---]Mites

MAP SHOWING THE AREAS COVERED BYTHE EDWARDS GROUP OF THE
EDWARDS-TRINITY (PIATEAU) AQUIFER IN THE GROUNDWATER
AVAILABILITY MODEL FOR THE HILI COUNTRY PORTION OF THE
TRINITY AQUIFER IN GROUNDWATER MANAGEMENT AREA 9.

Travis
Blanco

Hays

Kerr

Kendall

Comal

Bandera

Guadalupe



GAM Run 1,6-023 MAG: Modeled Available Groundwater for the Aquifers in Groundwater Management Area 9

February 28,2017

Page\9 of26

TABLE 3. MODELED AVAILABLE GROUNDWATER FOR THE EDWARDS GROUP OF THE EDWARDS.TRINITY
(PLATEAU) AQUIFER IN GROUNDWATER MANAGEMENT AREA 9 SUMMARIZED BY GROUNDWATER
CONSERVATION DISTRICT AND COUNTY, FOR EACH DECADE BETWEEN ?OLO AND 2070. RESULTS ARE IN
ACRE.FEET PERYEAR.

Year

2070

2,OO9

199

2,2O9

2060

2,OO9

199

2,208

2050

2,OO9

199

2,20'J

2040

2,OO9

199

2,208

2030

2,OO9

199

2,209

2020

2,OO9

L99

2,2O8

20LO

2,OO9

t99

2,2O8

County

Bandera

Kendall

District

Bandera County River Authority &
Groundwater District Total

Cow Creek Groundwater Conservation
District Total

Grand Total
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TABLE 4. MODETED AVAITABLE GROUNDWATER BY DECADE FOR THE EDWARDS GROUP OF THE EDWARDS.
TRINITY (PLATEAU) AQUIFER IN GROUNDWATER MANAGEMENT AREA 9 SUMMARIZED BY COUNTY,
REGIONAT WATER PTANNING AREA (RWPA), AND RrVER BASIN FOR EACH DECADE BETWEEN 2010 AND
2O7O. RESULTS ARE IN ACRE.FEET PER YEAR.

Year

2070

81

38

1,890

2,OO9

69

130

199

2,2O8

2060

81

38

1,890

2,OOg

69

130

199

2,2O8

2050

81

38

1,890

2,OO9

69

130

199

2,2O9

2040

81

3B

1,890

2,OO9

69

130

t99

2,2O8

2030

81

38

1,890

z,oo9

69

130

199

2,208

2020

81

38

1,890

2,OOg

69

130

799

2,208

20to

81

38

1,890

2,OOg

69

130

199

2,2O8

River Basin

Guadalupe

Nueces

San Antonio

Total

Colorado

Guadalupe

Total

Grand Total

RWPA

Plateau (JJ

South Central Texas

tLl

County

Bandera

Kendall
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TABLE 5.

TABLE 6

MODELED AVAILABLE GROUNDWATER FOR THE ELTENBURGER.SAN SABA AQUIFER IN GROUNDWATER
MANAGEMENT AREA 9 SUMMARIZED BY GROUNDWATER CONSERVATION DISTRICT AND COUNTY FOR
EACH DECADE BETWEEN 2O1O AND 2070. RESULTS ARE IN ACRE.FEET PER YEAR.

Year

2070

7S

2060

7S

2050

7S

2040

7S

2030

75

2020

7S

20to

7S

County

Kendall

District

Cow Creek Groundwater
Conservation District Total

MODELED AVAITABLE GROUNDWATER FOR THE ELLENBURGER.SAN SABA AQUIFER IN GROUNDWATER
MANAGEMENT AREA 9 SUMMARIZED BY COUNTY, REGIONAL WATER PLANNING AREA (RWPA), AND
RIVER BASIN FOR EACH DECADE BETWEEN 2OIO AND 2070. RESULTS ARE TN ACRE.FEET PER YEAR.

Year

2070

10

64

7S

2060

10

64

7S

2050

10

64

7S

zo40

10

64

7S

2030

10

64

7S

2020

10

64

7S

20to

10

64

75

River Basin

Colorado

Guadalupe

Total

RWPA

South Central Texas

tLl

County

Kendall



GAM Run L6-023 MAG: Modeled Available Groundwater for the Aquifers in Groundwater
Management Area 9

February 28,20L7

Page23 of26

Legend

EE "+,Groundwster Management Area I
Countios

I Ac{ivs mod€l boundary are€ 7 s

VF

Edwards

Real

FIGURE 7.

Uvalde

Bexar

Medina

10
l-]Milss

MAP SHOWING AREAS COVERED BY THE HICKORY AQUIFER IN THE
GROUNDWATER AVAILABILITY MODEL FOR THE MINOR AQUIFERS OF
THE LLANO UPLIFT AREA IN GROUNDWATER MANAGEMENT AREA 9.

Travis

Hays

Bandera

Guadalupe



GAM Run 16-023 MAG: Modeled Available Groundwater for the Aquifers in Groundwater Management Area 9

February 28,2017

Page24 of26

TABLE 7.

TABLE 8.

MODELED AVAILABLE GROUNDWATER FOR THE HICKORY AQUIFER IN GROUNDWATER MANAGEMENT
AREA 9 SUMMARIZED BY DISTRICT AND COUNTY FOR EACH DECADE BETWEEN 2OIO AND 2070. RESULTS
ARE IN ACRE.FEET PERYEAR.

Year

2070

740

2060

t40

2050

140

2040

140

2030

140

2020

r40

20to

740

County

Kendall

District

Cow Creek Groundwater
Conservation District Total

MODELED AVAILABTE GROUNDWATER FOR THE HICKORY AQUIFER IN GROUNDWATER MANAGEMENT
AREA 9 SUMMARIZED BY COUNTY, REGIONAL WATER PLANNING AREA (RWPA), AND RIVER BASIN FOR
EACH DECADE BETWEEN 2OTO AND 2070. RESULTS ARE IN ACRE.FEET PER YEAR.

Year

2070

72

728

140

2060

72

728

140

2050

t2

728

140

2040

72

r28

140

2030

72

r28

140

2020

72

728

140

20lo

12

728

140

River
Basin

Colorado

Guadalupe

Total

RPWA

South Central Texas [L)

County

Kendall
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LIMITATIONSi

The groundwater model used in completing this analysis is the best available scientific tool
that can be used to meet the stated objectives. To the extent that this analysis willbe 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 computationql limitations, essumptions, 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 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 regionalscale. 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 groundwater levels in 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 fl ow conditions.

Model "Dry" Cells

The predictive model run for this analysis results in water levels in some model cells
dropping below the base elevation of the cell during the simulation. In terms of water level,
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the cells have gone dry. However, as noted in the model assumptions the transmissivity of
the cell remains constant and will produce water.

A total of 18 cells out of 23,805 active cells simulating the Trinity Aquifer cells go "dry"
during the predictive period through 2060. These dry cells are located in western Travis
County, central Hays County and Kerr County. These dry cells are associated either with
areas of high pumping or thin parts of the Trinity Aquifer.
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Estimated Historical Groundwater Use
And 20L7 State Water Plan Datasets:

Cow Creek Groundwater Conservation District

by Stephen Allen

Texas Water Development Board

Groundwater Division

Groundwater Technical Assistance Section

stephen.allen@twdb.texas. gov

(512) 463-7317

August 15,2019

GROUNDWATER MANAGEMENT PLAN DATA:
This package of water data reports (paft 1 of a 2-part. package of information) is being provided to
groundwater conseruation districts to help them meet the requirements for approval of their five-
year groundwater management plan. Each repoft 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:

h ttp ://www. twdb. texas. g ou/g ro u n dwa ter/d ocs/GCD/GM PCheckl ist0 1 1 3. pdf

The five reports included in this paft are:

1. Estimated Historical Groundwater Use (checklist item 2)

from the TWDB Historical Water Use Suruey (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 item9)

from the 2017 Texas State Water Plan (SWP)

Part2 of the 2-part package is the groundwater availability model (GAM) repoft 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 B/15/20L9. Although it does not happen frequently, either of these datasets are subjectto
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:

h ttp ://www. twd b. texa s. gou/wa te rp la n n i n g/wa te ruses u rue y/esti m a tes/
The 2017 SWP dataset can be verified by contacting Sabrina Anderson
(sabrina,anderson@twdb.texas.gov or 512-936-0886).

The values presented in the data tables of this report are county-based. In cases where
groundwater conservation districts cover only a poftion of one or more counties the data values are
modified with an appottioning multiplier to create new values that more accurately represent
conditions within district boundaries. The multiplier used in the following formula is a land area
ratio: (data value x (land area of district in county I land area of county)). For two of the four SWP
tables (Projected Suface Water Supplies and Projected Water Demands) only the county-wide water
user group (WUG) data values (county other, manufacturing, steam electric power, irrigation, mining
and livestock) are modified using the multiplier. WUG values for municipalities, water supply
corporations, and utility districts are not apportioned; instead, their full values are retained when
they are located within the district, and eliminated when they are located outside (we ask each
district to identify these entity locations).

The remaining SWP tables (Projected Water Supply Needs and Projected Water Management
Strategies) are not modified because district-specific values are not statutorily required. Each district
needs only "consider" the county values in these tables.

In the WUS table every category of water use (including municipal) is apportioned. Staff determined
that breaking down the annual municipal values into individual WUGs was too complex.

TWDB recognizes that the apportioning formula used is not perfect but it is the best available
process with respect to time and staffing constraints. If a district believes it has data that is more
accurate it can add those data to the plan with an explanation of how the data were derived.
Apportioning percentages that the TWDB used are listed above each applicable table.

For additional questions regarding this data, please contact StephenAllen
(stephen. a I len @twd b.texas. gov or 5t2-463 -7 3 17).
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Estimated Historical Water Use

TWDB Historical Water Use Survey (WUS) Data
Groundwater and surface water historical use estimates are currently unavailable for calendar year

2017. TWDB staff anticipates the calculation and posting of these estimates at a later date.

KENDALL COUNTY

Year Source

99.51% (multiplier)

Municipal Manufacturing Mining Steam Electric

All values are in acre-feet

Irrigation Livestock Total

20t7 GW

SW

3,73L

2,6L7

3

0

0

0

0

0

220

48

292

52

4,246

2,717

2016 GW

SW

3,690

2,358

180

190

307

55

4,L70

2,603

3

0

0

0 0

2015 GW

SW

3,301

2,228

249

86

306

54

3,858

2,368

2

0

0 0

0

2014 GW

SW

3,361

2,306

300

54

3,872

2,402

1

0

0

0

0

0

2013 GW

SW

3,529

2,323

2t0

!?
475

75

308

55

4,313

2,453

1

0

0

0

0

0

2012 GW 3,758

2,093

572

67

259

47

4,590

2,207SW

1

0

0

0

0

0

2011 GW

SW

4,L03

2,0L0

820

65

408

72

5,331

2,t47

0

0

0

0

0

0

2010 GW

SW

3,466

1,684

540

150

396

70

4,402

L,904

0

0

0

0

0

0

2009 GW

SW

2,975

L,@6

732

166

329

58

4 036

1,870

0

0

0

0

0

0

2008 GW

sw
3,L74

1,590

L2

L75

299 3,485

1,818

0

0

0

0

0

0 53

2007 GW

SW

2,7ffi

1,354

0

0

0

0

0

0

113

0

347

61

3,224

L,4L5

0

0

0

0

137

0

3&
&

3,974

1,315

2006 GW

SW

3,473

r,25L

0

0

2005 GW

SW

3,8L7

788

0

0

0

0

0

0

134

0

33s

59

4,286

847

2004 GW

SW

3,L49

679

115

104

t70

157

3,434

9,10

0

0

0

0

0

0

2003 GW

SW

3,050 130

356

164

151

3,344

1,136629

0

0

0

0

Estintated HistortcalWater Use and 2012 Stale Water Plan Dataset

Covv Cteek G raLitlclwater Consen ation District

Attgttst 15.2019
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Projected Surface Water Supplies

TWDB 2017 State Water Plan Data

KENDALL COUNTY
RWPG WUG

99.51% (multiplier)

Source Name 2O2O 2030 204'0

All values are in acre-feet

2050 2060 2070WUG Basin

L BOERNE SAN ANTONIO BOERNE
LAKE/RESERVOIR

&5 u5 645 645 @5 645

L BOERNE SAN ANTONIO CANYON
LAKE/RESERVOIR

3,611 3,611 3,611 3,611 3,611 3,611

L couNTY-oTHE&
KENDALL

GUADALUPE CANYON
I.AKE/RESERVOIR

2,488 2,499 2,499 2,499 2,499 2,499

L FAIR OAKS RANCH SAN ANTONIO CANYON
I.AKE/RESERVOIR

58s 690 775 840 895 9,10

L IRRIGATION, KENDALL GUADALUPE GUADALUPE RUN-
OF-RIVER

26 26 26 26 26 26

L UVESTOCKKENDALL COLOMDO COLORADO
UVESTOCK LOCAL
SUPPLY

6 6 6 6 6 6

L UVESTOCK KENDALL GUADALUPE GUADALUPE
UVESTOCK LOCAL
SUPPLY

158 158 158 158 158 158

L UVESTOCK KENDALL SAN ANTONIO SAN ANTONIO
UVESTOCK LOCAL
SUPPLY

33 33 33 33 33 33

Sum of Projecbd Surface WaterSupplies (acre-feet) 7FS2 7,657 7142 7,N7 7,862 7,9O7

Estirnated Historical Water Use ancl 2012 State Water Plan Daiaset

Cow Creek Groundwater Conservation District

Atrgtrst 15.2019

Page 4 of 7



Projected Water Dema nds

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.

KENDALL COUNTY
RWPG WUG WUG Basin

99.51% (multiplier)

2020 2030 2(AO

Allvalues are in acre-feet

2050 2060 2070

L BOERNE SAN ANTONIO

COUNTY-OTHE& KENDALL COLORADO

3,091
l:?91

48

4,942 5,900 6,8g9

4L 57 66

L,579 1,916 2,279 2,ffi9 3,043

?:191

85

L COUNTY-OTHER, KENDALL GUADALUPE

L COUNTY-OTHER, KENDALL SAN ANTONIO 1,037 L,079 r,L47 L,25L t,334
1:1?1
T,4L7

L FAIR OAKS MNCH SAN ANTONIO 656 898 L,t25 t,290 1,531 t,768

L IRRIGATION, KENDALL GUADALUPE 304 298 29t 286 281 275

L IRRIGATION, KENDALL SAN ANTONIO 70 68 67 65 64 63

L KENDALL COUNTY WCID #1 GUADALUPE 303 341 384 430 481 531

LIVESTOCK, KENDALL COLORADO 13 13 13 l3 13 13

LIVESTOCK KENDALL GUADALUPE 3t4 3t4 314 3t4 3L4 314

L LIVESTOCK, KENDALL SAN ANTONIO 66 66 66 66 66 66

L WATER SERVICES INC SAN ANTONIO 46 54 & 74 85 95

Sum of Projected Water Demands (acre-feet) 7,5.2O 9,080 LO,748 L44M 14,176 15,923

Estintatec! Hi-,:tortcai Vt/atet Use aitd 2A1Z Sfate Water Plait Dalaset.

C ot,t C re e k Q rs s 11 ;11,,.t 2 s s t C o n s e iv at I tt r t D i st r r ct

Arrrirrsi l5 20 l9
Patle 5 r:i 7



Projected Water Supply Needs

TWDB 2017 State Water Plan Data

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

KENDALL COUNTY
RWFG WUG WUG Basin 2020 2030 2(AO

Allvalues are in acre-feet

2050 2060 2070

L BOERNE SAN ANTONIO 2,159 L,265 309 -650 -1,639 -2,613

L COUNTY-OTHE& KENDALL COLOMDO 47 40 31 22 13 3

L COUNTY-OTHER, KENDALL GUADALUPE 2,327 1,989 t,625 t,252 8s5 4&
L couNTY-oTHE& KENDALL SAN ANTONIO 383 341 272 168 84

L FAIR OAKS MNCH SAN ANTONIO 540 512 459 426 298 153

L IRRIGATION, KENDALL GUADALUPE 55 61 68 73 78 84

L IRRIGATION, KENDALL SAN ANTONIO 30 32 33 35 36 37

L KENDALLCOUNTY WCID #1 GUADALUPE 472 434 391 345 294 244

L UVESTOCK KENDALL COLORADO 0 0 0 0 0

L UVESTOCK KENDALL GUADALUPE 0 0 0 0 0 0

L UVESTOCK KENDALL SAN ANTONIO 0 0 0 0 0

WATER SERVICES INC SAN ANTONIO 28 25 23 18 13 8

Sum of Projected Water Supply Needs (acre-feet)

Estimatecl Historical Water Use attd 2017 State Water Plan Datasel

Corv C t ee k G ro t t n dw ate r C o n se rn' a t io n D i st rict

Attgtrst 15 2019

Par,le 6 of 7
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Projected Water Management Strategies

TWDB 2017 State Water Plan Data

KENDALL COUNTY
WUG, Basin (RWPG)

Water Management Strategy Source Name [Origin] 2020 2030 2040

All values are in acre-feet

20s0 2050 2070

BOERNE, SAN ANTONIO (L)

LOCAL TRINITY AQUIFER
DEVELOPMENT

MUNICIPAL WATER CONSERVATION
(RURAL)

WESTERN CANYON E(PANSION

TRINITY AQUIFER

IKENDALL]

DEMAND REDUCTION

IKENDALL]

CANYON
LAKE/RESERVOIR

IRESERVOTRI

98s

0

484136

0 0 1,000

1,513

o

1,000

1,888

639

1,000

2,294

1,6130 0 0

136 4U 985 2,5L3 3,527 4,907
couNw-oTHER, KENDALL, COLORADO (t)

MUNICIPAL WATER CONSERVATION DEMAND REDUCNON
(RURAL) [KENDALL]

0 n 0 0 0

0 o

0

o 0

9

0

COUNW-OTHER, KENDALL, GUADATUPE (L)

MUNICIPALWATERCONSERVATION DEMANDREDUCTION
(RURAL) [KENDALL]

00 0 0

o

0

0o o o 9
couNTY-oTHER, KENDALL, SAN ANTONIO (L)

MUNICIPAL WATER CONSERVATION DEMAND REDUCNON
(RURAL) [KENDALL]

00 0 0 4

0

37

o o

123 243

0 o 4

7L5

FAIR OAKS RANCH, SAN ANTONIO (t)

MUNICIPAL WATER CONSERVATION
(SUBURBAN)

DEMAND REDUCNON

IKENDALL]

WATER SERVICES INC, SAN ANTONIO (L)

MUNICIPAL WATER CONSERVATION
(RURAL)

37 L23 243 373 546 7ts

2 3 5DEMAND REDUCNON
TKENDALL-I

1

L74
85321

Sum of Projected Water Management Strategies (acre-feet) 608 L,23O 2,889 4,078 5,il3



NOTICE OF THE REGULAR MEETING
AND A PUBLIC HEARING
OF THE COW CREEK GROUNDWATER
CONSERVATION DISTRICT KENDALL COUNTY, TEXAS

POSTED
Kendall County
DARLENE HERRIN
COUNTY CLERK
On:01/08/2020 08:24AM
By: Harriet p Seidensticker, Deputy

2

1J

4

5

NOTICE is hereby given that the regular meeting and a public hearing of the Cow Creek Groundwater
Conservation District will be held on Monday the 13th of Januarv, 2020. The meeting and will begin at
6:00 P.M. and will occur in the District Meeting Room located at 9 Toepperwein Road, Boerne, Texas, at
which time the following will be discussed and appropriate action taken, pursuant to Chapter 36, Water
Code; and pursuant to V.T.C.A. Government Code Section 551, Open Meetings, including all subchapters
and sections:

l. Call to Order

Pledge of Allegiance

Establishment of a Quorum

Public comment

Consent Agenda:
a. Approval of minutes from the December gth,20lg Regular Meeting
b. Payroll, employee benefits, operational expenses and payment of such
c. Monthly financial report(s)
d. Monthly operations report

Public Hearing -- 2020 Management Plan Re-adoption

Possible adoption of the 2020 Management Plan

District activities & subcommittee updates:
a. Monthly report
b. Meteorological update
c. Current drought stage
d. Starr County GCD update
e. Subcommittee updates

9. 2019-2020 Budget Amendments

10. Discussion and action on the District's proposed rainwater harvesting system

I 1. Discussion and possible action on the HCA Rainwater Revival

12. Correspondence

13. Future meeting dates and meeting topics

14. Adjournment

6

7

8

Regular Meeting
Page I of2

January l3't', 2020
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General Manager

Regular Meeling
Page 2 of2

Please note:

l. The District may take a brieJ'recess during the course of the meeting, depending upon the length of the meeting.

2. The Cow Creek Groundwater Conservation District is committed to compliance with the Disabitities Act (ADA).
Reasonable accotnntodations and ecpal opportunityfor ffictive communicalions will be provided upon requesl. Pleqse
conlact the District ffice at 830-816-2504 at least 24 hours in advance if accontmodation is needed.

3. Citizens who desire to address the Board on any matter may sign up to do so prior to the meeting. Pubtic comments will
be received during the Public Comment portion of the meeting. Please limit comments to 5 minutes.

4. At any time during the meeting and in compliance with the Texas Open Meetings Act, Chapter 551, Governntent Code,
Vernon's Texas Codes, Annotated, the Cow Creek Groundwater Consentation District Board may meet in executive
sessionfor consultation concerning attorney-client matters (5551.071): deliberation regarding real property
(!551.072); deliberation regarding prospective Sift (5551.073); personnel matters ($551.079; and deliberation
regarding security devices (55 5 1.076).

January t3'h, 2020
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FULt TIME

WE WANT YOU!!!
Do you hove core ond comforl for senlors? We qre

cunenlly hidng mony poslflons here ln Boeme.
. RN/LVN

Weekend Boylor ond Mon-Fil Schedule Avoiloble
. CNA

Storting ot $14.50/hr, S[gn on ponus;$tS0O
Annuol retention bonus $l S00,

Gnoro cREEK
I440 Rlver Rood

Boerne, Tx

830-Br6-5095
REHABITITATION. HEALT H. LIVING

aqDrIi.'

Alwoys delivering compossionole quolity core to
your loved ones in the Texos Hill Country.

BEil E. KEITH BEVERAGES
Full-time Merchandiser

Boerne Area

Report to work from your home

Car provided for w0rk related activities

Wednesday - Sunday

Competitive hourly pay

Fantastic Benefits

Applyonlineat
www,benehelfi .conlbuerogelenpl oymmt

IUY/F/D
(32s1247-4224

PUBLIC NOTICE

The Cow Creek Groundwater Conservation District will hold a

meeting and public hearing at 6:00 P.M. on Monday, January
13th, 2020 at the District Office located at 9 Toepperyvein
Road, Boerne, Texas, to consider adopting the District,s five-
year Management Plan.

The Board of Directors will hold a public hearing on the
proposed Management Plan.

Copies of the proposed Management Plan are available at the
District Office beginning on December 13th, 20'lg.

The District encourages public feedback on the proposed
Management Plan and wili accept written questions,
comments, and suggestions if received by the District prior
to 5:00 P.M. on Wednesday, January 1st, 2020 via fax to (830)

816-2607 or mailto P.O. Box 1557, Boerne,78006.

Additionally, the public will be provided an opportunity to
ask questions, give oral comments and make suggestions on
the proposed Management Plan at the public hearing.

lf you have any questions or would like a copy of the proposed
Management Plan emailed to you, please contact CCGCD at
(830) 816- 2504 or come by the District Office.

Texas Star Nut & Food Co., Inc. is currently

taking applications for the following positions:

Packaging Operator

Machine Operator

Day Shift
and

SPECIAL IIIIE SHIFT
3 PM to lAM

Email Resume to: apply@texasnut.com
or apply in person at Il4 Trade Ave., Boerne,

between the hours of 8am - 5pm, Mon-Fri.

g€llF*t{Y EilEtXttRiltB
Are you curently looking tojump startyourcareerwith an

opportunity for long tem growth?

Schneider Engineering, a growing engineering firm
looted in Boeme, TX is seeking entrylevel Distribution

line Staking Technicians. [mployees in this position will
have the potential t0 follow a career track in feld daign
for electrial distribution line engineering. lhe Distribution

line Staking Terhnician position requiles woiling outdoors

andtnvel outoftown on a weekJong basis,

. Fulllime Mondayto Friday

. (ompetitive Eenefs Pa*age

Training is provided, but some experience is a plus. lhe
dght ondidates will have a high school diploma 0i GED,

a valid TX ddve/s license with excellent ddving record and

basic computer skills.

Send resume w/ salary history/rcq'mts to:
Schneider Engineering, Ltd., Attn: HR

191 Menger Springs, 8oene. TX 78m6

Email: hr6tse-texas.com

.€
EH}IEIllER

NOTICE TO CREDITORS

Notice is hereby given that original Lefters

Testamentary for the Estate of Willard Wayne

Bryant, Deceased, were issued on February

14,20'19, in Cause No. 19-013PR, pending in

the County (ourt ofKendall Couhry Texas, to:

Elisa Culbieath Bryant

All persons having claims against this Estate

which is currently being administered are

NOTICE TO CREDITORS

Notice is hereby given that original Letters

Testamentaryfor the Estate of Edward Joseph

Coffey, Deceased, were issued on March 7,

2019, in Cause No. 19-016PR, pending in the

county (ourt of Kendall (ounty, Texas, to:

Ruth Coffey.

All persons having claims against this Estate

which is currently being administered are



RESOLUTION NO. 2O2O-OOI

COW CREEK GROUNDWATER
CONSERVATION DISTRICT

$

$

RESOLUTION: RE,LATING TO T ADOPTION OF THE DISTRICT'S
ROUNDWATER MANA

At its January 2020 Board meeting, the Cow Creek Groundwater Conservation
District (the District) Board of Directors considered the adoption of the District's
Groundwater Management Plan (the Plan):

WHEREAS, the District proposed the Management Plan for adoption at the December
gtt',2019 Regular Meeting; and

WHEREAS, proper public notice was provided to the Boerne Star, a newspaper of
general circulation within the District; and

WHEREAS, the District held public workshops on the proposed Plan on September 9th,
2019 andOctober 151h,2019. and

WHEREAS, tfe public was invited to comment on the proposed plan at a public hearing
on January l3tl', 2020, so

THEREFORE, the Board of Directors approves the District's amended Groundwater
Management Plan at their January \3th,2020 Regular Board of Director's Meeting.

VSIGNED AND ENTERED THIS DAY OF JANUARY,2020

Milan Michalec
President

Cow Creek Groundwater
Conservation District

A

Page I of I
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