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Re: Transmitta] of District Management Plan

Dear Sirs;

Attached is a copy of the Goliad County Groundwater Conservation District’s adopted
“Groundwater Management Plan” for Texas Water Development Board certification as mandated by
Chapter 36.1072 (a) of the Texas Water Code. The plan was adopted by the Goliad County Groundwater
Conservation District Board of Directors on February 6, 2003 and will take effect immediately. In
addition, the resolution adopting the plan is attached.

The Goliad County Groundwater Conservation District Plan was developed during open meetings
of the Board of Directors in accordance with all notice and hearing requirements of the Texas Open
Meetings Law. It will remain in effect until a revised Management plan is certified or February 2013,
whichever is earlier. This Plan is fulfillment of requirements of SBI and TWDB rules. The District
Rules included with this document are attached as an addendum to support the Management Goals,
Objectives and performance standards detailed in the Plan.

The District appreciates the continuing efforts TWDB staff has made during the production of
this Plan. Several members of the TWDB team have contributed in many significant ways to help bring
this Plan to its present level. We thank them very kindly.

Enclosed are copies of the resolution adopting this amended Plan, along with copies of the posted
Agenda and additional information used in developing our Plan,

Please let me know if you need any additional information in the review of our Plan for
administrative completeness.

Sincerely, %z : W

Barbara Smith .
Secretary
GCGCD
Cc: Evelyn Bonavita
TWDB



GOLIAD COUNTY GROUNDWATER
CONSERVATION DISTRICT

ANAGEMENT PLAN
A 403

DISTRICT MISSION

The Goliad County Groundwater Conseryation District will provide for the protection,
preservation, and conservation of groundwater, and to prevent waste of groundwater from
the Gulif Coast Aquifer to the extent of which the district has jurisdiction. The District will
implement water conservation strategies and management strategies to maintain
groundwater availability from the Gulf Coast Aquifer on a sustainable basis and work with
other groundwater Districts in the groundwater management area to make this a common
goal.

STATEMENT OF GUIDING PRINCIPLES

Goliad County Groundwater Conservation District is dedicated to assure long-term
availability of adequate good quality groundwater for Goliad and surrounding counties.
Goliad and surrounding counties have a large agricultural based rural community, which
relies heavily on groundwater. Therefore, groundwater resources are of vital importance
to the continued vitality of the citizens, economy and environment within the District and
area.

Goliad County is located over the recharge area of the Evangeline & Chicot segment of
the Gulf Coast Aquifer. It is imperative that the Gulf Coast Aquifer be managed on a
sustainable basis to protect the estimated 7000 shallow domestic wells in the District and
many more in surrounding counties. The preservation of the groundwater resources can
be managed in the most prudent and cost-effective manner through the regulation of large
capacity wells as affected by the district’s well production and well spacing rules.

GENERAL DESCRIPTION -

The Goliad County Groundwater Conservation District was created in 2001 by authority
of HR3651 of the 77" Texas legislature. Goliad County voters approved the District on
November 6, 2001. The District has the same boundary as Goliad County, Texas
containing 551,040 acres of land with 90 percent of this acreage being utilized as
rangeland for livestock production. The District (county) is bounded on the north by
DeWitt County, on the east by Victoria County, on the south by Refugio County, and on
the west by Bee County and Kames County.



TIME PERIOD OF THIS PLAN

This District Management Plan becomes effective immediately following adoption by the
Goliad County Groundwater Conservation District Board of Directors and certification as
adrmmstratwely complete by the Texas Water Development Board. This plan will remain
in effect. for a period of 10 years or until a revised or amended plan may be certified,
whlchever comes first.
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GROUNDWATER RESOURCES
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The outcrop region of the Evangeline Aquifer and the Chicot Aquifer, both components of
the GulfiCoast Aquifer, is the source of water for Goliad County

Qu]f Coast Aguifer

The Guif Coast Aquifer forms a wide belt along the Gulf of Mexico from Florida to Mexico. In Texas, the
aquifer provides water to all or parts of 54 counties and extends from the Rio Grande northeastward to the
Louisiana-Texas border. Municipal and irrigation uses account for 90 percent of the total pumpage from
the aquifer. The Greater Houston metropolitan area is the largest municipal user, where well yields
average about 1,600 gal/min. The aquifer consists of complex inter bedded clays, silts, sands, and gravels
of Cenozoic age, which are hydrologically connected to form a large, leaky artesian aquifer system. This
system comprises four major components consisting of the following generally recognized water-
producing formations. The deepest is the Catahoula, which contains groundwater near the outcrop in
relatively restricted sand layers. Above the Catahoula is the Jasper Aquifer, primarily contained within
the Oakville sandstone. The Burkeville confining layer separates the Jasper from the overlying
Evangeline Aquifer, which is contained within the Fleming and Goliad sands. The Chicot Aquifer, or
upper component of the Gulf Coast Aquifer system, consists of the Lissie, Willis, Bentley, Montgomery,
and Beaumont Formation, and overlying alluvial deposits. Not all formations are present throughout the
system, and nomenclature often differs from one end of the system to the other. Maximum total sand
thickness ranges from 700 feet in the south to 1,300 feet in the northern extent. *r
Water quality is generally good in the shallower portion of the aquifer. Groundwater containing less than
500 mg/l dissolved solids in usually encountered to a maximum depth of 3,200 feet in the aquifer from the
San Antonio River Basin northeastward to Louisiana. From the San Antonio River Basin southwestward
1o Mexico, quality deterioration is evident in the form of increased chloride concentration and saltwater
encroachment along the coast. Littie of this groundwater is suitable for prolonged irrigation due to either
" high salinity or alkalinity, or both. In several areas at or near the coast, including Galveston Island and
the central and southern parts of Orange County, heavy municipal or industrial pumpage had previously
caused an updip migration, or saltwater intrusion, or poor-quality water into the aquifer. Recent
reductions in pumpage here have resulted in stabilization and, in some cases, even improvement of
groundwater quality.
Years of heavy pumpage for municipal and manufacturing use in portions of the aquifer have resulted in
areas of significant water-level decline. Declines of 200 feet or 300 feet have been measured in some
areas of eastern and southeastern Harris and northern Galveston counties. Other areas of significant
water-leve] declines include the Kingsville area in Kleberg County and portions of Jefferson, Orange, and
Wharton counties. Some of these declines have resulted in compaction of dewatered clays and significant
land surface subsidence. Subsidence is generally less than 0.5 foot over most of the Texas coast, but has
been as much as nine feet in Harris and surrounding counties. As a result, structural damage and flooding
have occurred in many low-lying areas along Galveston Bay in Baytown, Texas City, and Houston.
Conversion to surface-water use in many of the problem areas has reversed the decline trend.
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The portion of the Gulf Coast Aquifer in the Goliad County area is the only portion of the
Aquifer in Texas that has seen substantial utilization but still contains generally good
quality water. However, sodium contamination from the Gulf (Southside) and possible
contamination from past oil field practices is evident. Also, there are some recordings of
high arsenic and nitrate-n levels.

ESTIMATED USEABLE GROUNDWATER

The total amount of usable groundwater is estimated to be 12,810 acre-feet per year as
per the following table from Region L 2001 Water Plan.

SOURCE COUNTY BAS YR2000 YR2010 YR2020 YR2030 YR2040 YR2050
IN

GULF COAST AQUIFER 088 18 2,913 2,913 2,613 2,913 2,913 2,913

GULF COAST ARQUIFER 08s 19 5,074 5,074 5,074 5,074 5,074 5,074

GULF COAST AQUIFER 088 20 4,823 4,823 4,823 4,823 4,823 4,823

TOTALS 12,810 12,810 12,810 12,810 | 12,810 12,810

Current consumption of groundwater in Goliad County is approximately 17% of the
projected amount of useable groundwater.

The actual amount of groundwater available may need to be adjusted downward in the
future to maintain the aquifer in a sustainable condition and to protect the large amount of
shallow domestic wells serving the agriculture industry and rural households in the district.




GROUNDWATER RECHARGE

The following data is from 2001 Texas Cooperative Extension for Goliad County.

Goliad County yearly rainfall has been recorded since 1913. The lowest rainfall year was
1917 with 9.73 inches and the highest year was 198] with 66.4 inches. The average
annual rainfall from 1913 through 2001 was 35.28 inches. Sixty to seventy percent (60 -
70%) of the annual rainfall normally occurs in 4 - 5 % of the days. The remaining 30 - 40
% is in small amounts most of which will be utilized by vegetation or evaporated. Using
the year]y average of 35.28 inches, 60% of rainfall equals 21 inches. ‘Since most of this
21" inches occurs durmg large rainstorms, much of this rain fall is lost as surface water
runoff to ditches, ravines, creeks, and rivers. The net result is that annually only a few net
inches of rainfall actually can be applied as aquifer recharge. During drought periods, a
significant negative recharge can occur.

Recharge Rates for the Major Aquifers (from TWDB Website).

The following data contains recharge rates for 8 major aquifers including the Carrizo:
Wilcox, Gulf Coast, High Plains, Edwards-Trinity, Trinity, Seymour, Cenozoic Pecos
Alluvium, and Hueco-Mesilla Bolson Aquifers. Recharge rates for the Edwards Aquifer
can be found in Slattery et al., 1998 and in annual reports published by the Edwards
Aquifer Authority (e.g. EAA, 2000). Recharge data were compiled from reports
published by the Texas Water Development board, U. S. Geological Survey, and other
publications. The data lists the study areas (counties or general area); underlying aquifers,
-recharge rates (units of mm/yr, inches/yr, or total recharge in acre-feet/yr), data sources,
and techniques used to estimate recharge. Additional notes are provided in some cases.
The full reference citations are listed.separately.

The main techniques for estimating recharge are Darcy’s law, groundwater modelmg, and
base flow discharge. Darcy’s Law is widely applied in the confined sections of the
Carrizo-Wilcox and Gulf Coast Aquifers. Groundwater modeling is used in most aquifers.
Base flow discharge is used primarily in the Trinity, Edwards-Trinity, Seymour, and
Cenozoic Pecos Alluvium Aquifers. Environmental tracers so far have only been used toa
limited (chloride mass balance, tritium, and carbon-14).

Estimates of recharge rates in the Carrizo-Wilcox Aquifer range from 0.1 to 5. 8 m/yr.

The higher recharge rates occur in the sandy portions of the aquifer (i.e. Simsboro and
Carrizo units). Recharge rates are generally lower in the Gulf Coast Aquifer, ranging from
0.0004 to 2 in/yr. In both the Carrizo-Wilcox and Gulf Coast Aquifers, higher recharge
rates are m upland areas with sandy soils. Regional recharge rates in the High Plains
Aquifer, outside irrigated areas, are generally low (0.004 to 1.7 in/yr) whereas playa-
focused recharge rates are much higher (0.5 to 8.6 in/yr). Irrigated areas also have fairly
high recharge rates (0.6 to 11 in/yr). Recharge rates in the Trinity and Edwards-Trinity
Aquifers generally range from 0.1 to 2 in/yr. The Seymour Aquifer has recharge rates that
range from 1 to 2.5 infyr. Recharge rates for the Hueco-Mesilla Bolson and the Cenozoic
Pecos Alluvium are represented as total recharge along mountain fronts and valley floors.
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The District (Goliad County) consists of 551,040 acres. Using TWDB published recharge
rate of the Gulf Coast Aquifer of 0.0004 to 2 inches per year the annual recharge range
calculates to range from 18.4 acre feet to 91840 acre feet.

Groundwater recharge varies significantly based on soil types, rainfall rates, intervals of
drought-and climate conditions when rainfall occurs. Documented estimates of recharge
are avatlable, however, the true recharge is determined by measured water levels. In
Goliad County TWDB has nine monitor wells. In south Goliad County 3 of the 4 wells
have shown a drop in water level of 4 feet to 16 feet since 1980. In north Goliad County
5 of the;5 wells have shown a drop in water level of 6 feet to 30 feet since 1980.

The District estimates groundwater utilization for the year 2000 at 2151 acre-feet. With
water levels declining in 8 of the 9 Goliad County monitor wells during the last 20 vears,
the empirical recharge rate was less than (2151 divided by 551,040) 0.047 inches per year
average. The District has adopted 0.047 inches per year as the average annual net
recharge rate which equals 2151 acres feet per year.

The draft of the GAM model for the central Gulf Coast Aquifer predicts a slow decline in
Aquifer levels at current increased utilization.

GROUNDWATER RECHARGE ENHANCEMENT

60 - 70 % of the District’s annual rainfall occurs during large rainstorms and much of this
rainfall is lost as surface water runoff. By installing small reservoirs on drainage gullies
and mint dams on creeks some of this runoff can be captured and will serve to recharge
the Aquifer. An additional benefit of these reservoirs is water for livestock and wildlife, -

and erosion control.

PROJECTED WATER SUPPLIES

The following table is taken from the 2001 Region L water plan.

USER COUNT BAS SOURCE YR200 YR201 YR20 YR20 YR204 ¥R205
Y IN 0 0 20 30 0 0
GOLIAD 088 19 GOULF COAST AQUIFER
1,355 1,355 1,35 1,35 1,355 1, 355
' 5 5
COUNTY- 088 18 GULF CORST AQUIFER '
OTHER 182 182 182 182 182 182
county- | oas 19 GULF COAST AQUIFER
OTHER 259 259 259 259 259 259
COUNTY- 088 20 GULF COAST AQUIFER
OTHER 58 58 58 58 58 58
POWER 088 18 LAKE/RESERVOIR 14,84 14,8 14,8 14,84 14,84
14,84 8 48 48 8 8
g




POWER 088 18 CANYON
LAKE/RESERVOIR 6,000 6,000 6,00 6,000 6,000
POWER 088 i8 GULF COAST AQUIFER
2,718 2,722 L, 72 2,72 2,731 2,731
- MINING 688 18 GULF COAST RQUIFER '
12 ) 0 o]
MINING ,’ 088 20 GULF COARST AQUIFER
_ 5 3 0 0
IRRIGATT. 088 19 IRRIGATION LOCAL
ON SUPPLY 2,816 2,816 Bl 81 2,816 2,816
LIVESTOC 088 18 LIVESTCCK LOCAL ,
K . SUPPLY 267 267 267 267
LIVESTCC 088 1% LIVESTOCK LCCAL
K SUFPPLY 471 471 471 471
LIVESTOC 088 20 LIVESTOCK LOCAL
K SUPPLY 470 470 470 _470
TOTALS - 29,46 25,46 29,4 29,4 29,45 29,45
2 0 7 7
PROJECTED GROUNDWATER DEMAND
The following table is from the Region L year 2001 water plan.
U |'USER | BASIN cou | YR | YR { YR | YR | YR | YR .
SE | NAME NTY 200 | 201 202 203 204 204
g 0 0 10 o 10
M | GOLIA | SAN ANTONIO 088 408
U D 429 419 407 418 44{)
N
M | COUN | GUADALUPE 088 ,
U TY- 182 172 164 164 | 165 174
N OTHER : '
M COUN SAN ANTONIO 088 | .
U TY- ‘ 259 245 233 233 234 297
N OTHER !
M | COUN | SAN ANTONIO- 088 _ |
U | Ty- MUECES 58 55 53 52 53 | 56
N OTHER
P POWE GUADALUPE 088 15,0 15,0 20,0 20,0 20,0 29,0
W | R 00 |00 f00 [00 00 |00
R ':
M MININ GUADALUPE 088 9 5 2 0 "0
'IN |G | 12




Over the next 50 years the District projects that use of Gulf Coast Aquifer Groundwater

for livestock will remain relatively constant. Irrigation use may decline as cropland

M | MININ SAN ANTONIO- 088 5 3 1 1 0 0
IN |G NUECES
IR | IRRIG -SAN ANTONIC (88
R ATION 592 511 442 382 330 285
ST | LIVES GUADALUPE 088
K TOCK 267 267 267 267 267 267
ST | LIVES | SAN ANTONIO 088 '
K TOCK 471 471 471 471 471 471
ST | LIVES SAN ANTONIO- 088
K TOCK NUECES 470 | 470 470 | 470 | 470 470
TOTAL 17,7 | 17,6 | 22,5 | 224 | 22,4 | 224
S 45 22 14 49 06 10
This water demand chart includes both surface water and groundwater. The Gulf Coast
Aquifer is the total or partial source of water for all items.
CURRENT & PROJECTED GROUNDWATER USE
The District projects the Groundwater use as follows in acre-feet per year.
USER YR200 [ YR201 { YR20 | YR20 | YR20 | YR20
0 0 20 30 40 50

MUNICIPAL & RURAL 823 1,118 1,481 1,876 | 2,214 | 2,526
DOMESTIC
LIVESTOCK 684 684 684 684 684 684
OIL & GAS EXPLORATION 387 387 271 194 129 65
INDUSTRIAL & 100 110 120 130 140 150
COMMERCIAL (INCL
IRRIGATION)
COLETO POWER PLANT 157 150 150 150 150 150

' TOTALS 2,151 2,499 2,706 3,034 3,317 3,575



continues to be converted to grassland. Domestic use of groundwater is projected to
increase significantly due to increased rural population and a new significant use of
groundwater is required for the industrial development of the airpark. (The old Chase
Field landing strip). The projected population increases are due to the development of the
airpark, development of urban spraw! subdivisions in rural areas, migration into the county
by middle age and retirees and miscellaneous new business as noted in the Goliad County
Commissioners resolution dated May 13, 2002 and Goliad County Judge Gleinser letter of
draft population projections dated Dec. 3, 2002.

The population and water use projections prepared by Goliad County do not agree with
those projections issued by Region L. The projections do not agree for the following
primary reasons:

1. Population and water.use projections made by Goliad County included the industrial
development of the Berclair airpark, which was not considered by Region L.

2. Goliad County projects that there will be considerable growth slowing to a
moderate growth over the next 50 years. Goliad County does not agree with the Region
L projection that the County population will begin to decline afier the year 2030.

3. Included in the water use projections is the implementation of six rural municipal
type groundwater supply systems currently being developed in Goliad County.

MANAGEMENT of GROUNDWATER SUPPLIES

The District will manage and conserve the supply of groundwater within the District in
order to maintain the economic viability of the District, county, and region. To do this
will require coordination with and cooperation from adjacent Groundwater Conservation
Dastricts.

A monitor well observation network is being established and will be expanded to track any
changes in water level or quality. The District will make a regular assessment of
conditions and report those conditions to the public.

The District will adopt rules to regulate groundwater withdrawals by means of well
spacing and production limits. The District may deny a well construction

permit or limit groundwater withdrawals in accordance with district rules.

Goliad County Groundwater Conservation District will manage groundwater availability
from the Gulf Coast Aquifer on a sustainable basis. Any permitted pumping will be
subject to curtailment based on water levels recorded by multiple monitor wells
throughout the District.

SURFACE WATER RESOURCES

The San Antenio River runs through Goliad County. The only use of river water in the
district is for irrigation. ‘

There is one major surface water lake in the District. This constructed lake on Coleto



Creek is to provide water to a coal-fired power plant.

Because the predominant agriculture product is the raising of livestock, there are
numerous stock tanks located within the District. These stock tanks provide surface water
for livestock and wildlife consumption and provide some aquifer recharge. Many of these
stock tanks go dry during drought periods.

DROUGHT CONTINGENCY PLAN

A contirigency plan to cope with the effects of water supply shortages due to climatic or
other conditions may be developed by the District and will be adopted by the Board after
notice and hearing. In developing the contingency plan, the District will consider the
economic effect of conservation measures upon all water storage conditions, the unique
hydrogeologic conditions of the aquifer and the appropriate conditions under which to
implement the contingency plan.

The drought contingency plan will be considered after the District has done five
years of water level monitoring across the District and compared this data with
the rainfall trends during that period.

REGIONAL WATER PLAN

As required by Chapter of the Texas Water Code 36.1071(b) this management plan and
any amendments thereon shall be considered in the development of the regional water
plan. Considering this local management plan will meet the intent of Senate Bill #1 and
therefore, result in a regional management plan, which is consistent with this local
management plan, resulting in the protection of the local control of groundwater

management by the local people who elected the Board of Directors to operate the
District.

ACTIONS, PROCEDURES, PERFORMANCE AND AVOIDANCE FOR PLAN
IMPLEMENTATION

The District will implement the provisions of this plan and will utilize the provisions of this
plan as a guidepost for determining the direction or priority for District activities,
Operations of the District, agreements entered into by the District and planning efforts in
which the District may participate will be consistent with the provisions of this plan.

The District will adopt rules relating to the permitting of wells and the production of
groundwater. The rules adopted by the District shall be pursuant to the TWC Ch36 and
the provisions of this plan. All rules will be adhered to and enforced. The promulgation
and enforcement of the rules will be based on the best technical evidence available.

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 granting of discretion 10 any rule, the Board shall consider the
potential for adverse effect on adjacent landowners. The exercise of said discretion by the
Board shall not be construed as limiting the power of the Board.

The District will seek the cooperation of all interested parties in the implementation of this
plan.

METHODOLOGY FOR TRACKING DISTRICT PROGRESS IN ACHIEVING
MANAGEMENT GOALS

The District manager or Board President will prepare and present an annual report to the
Board of Directors on District performance in regards to achieving management goals and
objectives. The presentation of the report will occur during the last monthly Board
meeting each fiscal year, beginning September 1, 2003. The report will include the
number of instances in which each of the activities specified in the Districts management
objectives was engaged in during the fiscal year. Each activity will be referenced to the
estimated expenditure of staff time and budget in accomplishment of the activity. The
notations of activity frequency, staff time and budget will be referenced to the appropriate
performance standard for each management objective describing the activity, so that the
effectiveness and efficiency of the Districts operations may be evaluated. The Board will
maintain the report on file, for public inspection at the Districts offices upon adoption.”
This methodology will apply to all management goals contained within this plan.

GOAL 1.0 PROVIDING THE MOST EFFICIENT USE OF GROUNDWATER

Management Objective

The District will maintain an aquifer water level metering network
monitoring a minimum of 20 wells in the District annually.

Performance Standard

By February 15 of each year, the district will furnish a public report of the -
wells monitored the previous year.

GOAL 2.0 CONTROLLING AND PREVENTING WASTE OF GROUNDWATER

Management Objective

Each year, the District will sample the water quality in at least'S selected
wells in order to monitor water quality trends and identify if contamination of
groundwater is occurring. The District will also make available to well owners a
sample service for well water quality analysis, to be paid for by the well owner.

Performance Standard




al) Annual report of wells sampled for water quality by the District.
a2) Annual report of wells sampled by the District upon request.

GOAL 3.0 CONTROLLING AND PREVENTING SUBSIDENCE

The management plan designates that water use from the Gulf Coast Aquifer is to
be limited to maintain a sustainable aquifer. Therefore subsidence does not apply to
Goliad County Groundwater Conservation District.

GOAL 40 ADDRESSING CONJUNCTIVE SURFACE WATER MANAGEMENT
ISSUES

Management Objectives

Each year the District will confér at least on one occasion with the San
" Antonio River Authority (SARA) on cooperative opportunities for conjunctive
resource management. .

- Performance Standard

Report the number of conferences on the Subject held with SARA each
year.

GOAL 5.0 ADDRESSING NATURAL RESOURCE ISSUES THAT IMPACT THE

USE AND AVAILABILITY OF GROUNDWATER AND WHICH ARE
IMPACTED BY THE USE OF GROUNDWATER

Management Objective

Each year the District will inspect at least 5% of the wells drilled that year
for compliance of well spacing including minimum distance from septic systems
or other defined potential contamination.
Performance Standard

Annual inspection report.

GOAL 6.0 ADDRESSING DROUGHT CONDITIONS

Management Objectives

Semni annually the District will update the rainfall for the District in the last
six months. An analysis will be made to predict possible changes in aquifer level.

N/A



These predictions will be based on historic trends established by the water level
monitoring program.

Performance Standard

Issuance of a semi annual report.

GOAL 7.0 ADDRESSING CONSERVATION

Management Objectives

The District will at least on two occasions each year provide public
information on water conservation and waste prevention through presentations at
public schools, and civic organizations or newspaper articles.

. Performance Standards

a) Report the number of speaking appearances made by the District each
year.

b) Report the number of newspaper articles published by the District each
year.



RESOLUTION
Goliad County Groundwater Conservation District

A resolution by the Board of Directors of the Goliad County Groundwater Conservation
District approving and adopting the “Goliad County Groundwater Conservation District
Management Plan” Which was adopted on February 6, 2003 and will remain in force until
amended or until February, 2013.

Whereas, in compliance with the Texas Open Meetings Act, the agenda for the Goliad
County Groundwater Conservation District meeting of Thursday, February 6, 2003 was
duly posted in the Goliad County Courthouse on Friday, January 31, 2003. And,

Whereas, all legal requirements, and all other applicable laws have been complied with and
fulfilled. And,

Whereas, the official “Rules of the Goliad County Groundwater Conservation District”
were duly adopted on February 6, 2003 afier proper notice, posting and publishing of
-which is an official attachment to the Goliad County Groundwater Conservation District
Management Plan.

Now, Therefore Be It Resolved, that the Goliad County Groundwater Conservation
District Management Plan in its final drafi-as presented to the Board of Directors on
February 6, 2003 and to be effective until amended by the Board of Directors, with proper
notice and posting, or until February, 2013 is hereby approved and adopted by a motion
made by Director, V. K. Malone, followed by a second made by Director, Joe Kozielski.
The vote was 6 - 0 (unanimous) in favor of adopting the Plan.

AL e

Art Dohmann, President
L Do
Arthur Bluntzer, Vice President Barbara Smith, Secretary/Treas.
el b
%L&éﬂ
oe Kozielskairector John Dreier, Director

oo

V. K. Malone, Director




Goliad County Groundwater Conservation District
Board of Directors

NOTICE OF MEETING

NOTICE IS GIVEN IN ACCORDANCE WITH CHAPTER 551, GOVERNMENT

D9 No LB W

Pt el bk ol bd b
A S e

CODE (V.T.C.A.)TEXAS OPEN MEETING ACT, that the Goliad County
Groundwater Conservation District Board of Directors will hold a meeting on
Thursday, February 6, 2003 at 7:00 p. m. at the Depot, in Goliad, Texas

Agenda

Call to Order

Welcome guests

Public comment on GCGCD Rules

Adoption of Rules :
Public Comment on GCGCD Management Plan
Adoption of Management Plan

Minutes of last meeting

Financial Report

Discussion of Director Election

Discuss office management and take appropriate action
Well monitoring

GAM Model Update

Discuss Welder lease

Correspondence and meetings

Set next meeting
Adjourn

72 HOUR NOTICE

(In accordance with Title III of the
American with Disabilities Act, We invite

- All attendees to advise us of any special
Accommodations due to disability. Please
Submit your request as fat as possible in
Advance of the program you wish to attend.)

CERTIFICATE OF POSTING
POSTED

/A-' 05 o'clockﬂ M

7 Counfy Clerk, Goliad County, Texas
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‘v JOBOPPORTUNITY
Anyone interested  in applymg for
‘ lhq position of Goliad County Librar-
ian. should pickup an applloauon
packet INPERSON ONLY from Ya.m.
kil 5 p.m. Monday. through Friday

at the Golind County Library starting-

Tuesday, Jandary 21, 2003 NO-tele-
phgne calls, NQ:resumes withol
agpltcalmn vill be accepte
'Lw,mty-approvcd applu.auon Ml
“bg completed in order o be
‘eréd. The Library will. BEGIN
ag lu.auom. on TUESDAY JAN
Al Y2| 2003, The* DEADL!N
_pplication is FRIDAY<JANU
30 2003a1500pmAPPL ATION!
MUST BERETURNED INA SEALE]
ERVELGPE MARKE ;C ;

BRARIAN ANDIOR Ll

BOARD.
. Fhis: job is, Llas?med by ;
County as Salary Level TV Mang,
miEnt with a starting salary of $9
pé houra There i is a 90-day pro

" tignary period. Applicafits: MUS:
alfle 1o be certified as @ Grade II
County Librarian by the Texas Stat
Library. Some college is preferred

not required. MUST have a minimum ‘
tigh school dtploma(or GED equiva-, |
lant. Any candidate should have a,:

. workmg knowledgc iof standard li- |

bpary operating procedures. Good
cpmputer skills are essential. Must be .
able to learn the Folleu,aulomated cir-

cufation system. ‘

APerson should be. hlghly mouvated
and a self-starter, have good people
slnlls enjoy wotking. with the public,

the needs of the C _
liad.is a Fair ho
‘nity-eriiployer.

agement Plan

6.Adoption of Management Plan -
7. Minutes of last meeting

8. Financial Report -

9. Discussion of Director Election -

10. Discuss office management and ICo

take appropriate action

5- Public Comment on GCGCD Man- M

uti<: that doesn't: strip-away iti
' | twe momture ba&ner

Stein 'Gold,
always;'
their face i:héy oﬂ’.en foi
rest: ofitheir:body.”™ 1% er
use . a.high. performam
lotion that déeply mois
gkin, A body lotion- such
* Total Effects’Body Visib
Aging Treatment contai
Niacin, a breakthrough iny
that fights. multiple signs'
by mtensely ‘hydrating
help boost its’ natural o
level. www.clay.com: is
resource for more infor
about.skin health. .

‘o' Be prepared with t}
¢ products to help.yow a
changing weather conditi
Stein Gold recommerids
night cream to-réplenishi r

use good judgment, be willing to acty
in a:supervisory capacity, make sound 't
management decisions, agcept a high ;
~ degree of responsibility gnd be reli- ?
able and dependable. Good commu- l

. gication skills, m(.ludmg written and :
-yerbal, areimportant, since some: grant ) )

writing .is necessary, The mdwrdual
,ehosen wilkbe- apprnved by, reportito, E

and- wprL w1th the.Goljad County Li-
brar Board ahdi Commlssloners :

“lost during the day. Whil
_ 'pnata for sticky. summer

" using a toner or- astnngeni
too’ drymg and may Iy

11.. Well monitoring

12. GAM:Model-Update

13. Discuss Welder lease

14, Correspondence and meetings
15. Setnext meeting -
‘li6.Adjourn - 3 gy
Those with dlsabllmes should.con- gz::: qoid"'

‘tact Art Dohmann or Barbara Smith 2 can

days prior to the meeting for assis- ~°

‘tance. Contact telephone numbers:

645-8994 or 564-2026. i

| SR - xiu22 .

Othe" dulles mc,ludc, but are not lim- |
-ited to: maintaining the Library’scol- '

lection; -plannjng; dnd dtreulng vari-
PRl uluramd childeen's:-programs;
%mmisﬂeHﬁg Hilblivil %ﬁiﬂ iR
rer..ord keeplng nreparm;z an annual
budgct clerical duties associated
- with the Library Board, coordinating |
the Library Friends group, oversee-
ipg the Library’s;physical facility, writ-
ing newspaper articles, making pub-
lic appearances on behalf of the Li-
brary, giving Library tours, attending !
seminars and megtings for continu- sed Cows: 35.50-62 _ .
ing education hours. (some out of ker Steer & Bull Calves: under 200
county travel required), and otherwise |, 6140; 200-250 Ibs.; 112-149; 250¢ .
performing those functlons and du- 1. - 101-117; 350-400 1bs. 95-114; -
ties-associated with mamtammgafull 450 Ibs.: 95-110; 450-500 1bs.: §89-
service publfc library. . individual: 108; 500600 Ibs.: ‘78-92. .
“wAlthough primarily ahﬂ—hour work zalves: 76-89; number 2, 350-500!!1& :

ey PR s g Y pvodont 3
.- g B

NCE](.A“ ‘will be le ed

T Buils heavy welghts 44-4?50' h
grades: 37.50-40.50 .

¥ Cows: boning: 37. 50-40 50, cut _
'5-37; low cutters: 32. 50-3450;
26-29.50; weak canners’ T-23; fat/ -
-th; 36-40.50; wasty: 3I«3550 ‘
ows: 37.50-44
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CLASSIFIED ADS

JOBOPPORTUN]

Anyone interested in app[ymg for
lheposltlon of Goliad County Librar-
iar’ should pickup an application
packet IN PERSON ONLY froth 9 a:ri.
until 5 p.m. Monday through Friday
at the Goliad'County Library starting
‘Tugsday, January 21, 2003, NO:tele;
phone -NG resumes wnhou n

approved apphcatlon MUST'

ered. The Library will BEGIN. taking

, applncat:ons on TUESBAY JANU-

Thursday, Frlday and Saturday, 8-1.

608 $:Temple St. Little bit of every—
fhing - 1429

Friday, Jan, 31, 8-2. 146 N. Market St.
Glass showcase, antiques, furniture;

sclothes: and-houshold decor - 16J29

‘Saturday,Feb. 1,9a.m. to | p.m. 1274

ni-Patricio. Coffée table,’ “Jamp,

“end- 1ables, BBQ pit,.clothes. and
‘much more. Cancelled if raining 11129
be completed in order-to:be consid- o '

: Connly as: Salary Level VN3
ment with a stamng salary o

h'igfr scheol dlploma or GED equiva-
lent. Any candidate should ‘have a
working knowlédge of- standard I-.
brary operating proccdurcs ‘Good
cpfmputer skills are-esseitial. Must bc |
abl¢ to learn the Folleu automated ci cir-
culation system.

Pérson should be highly motivated
anc] a self-starter, have good: people
' skllls enjoy working with the public;
usc good Judgmcnt be willing to act
1na supervisory capacity, make sound

- ma agement decisions, au,eptahigh
degreeof responmb:iuy -and'be rekli- -

ab ¢ and dependable. Good commu-
m “ation skills, including wmten and ‘
'ver al* are 1mportam smaesan ¢

uutlude i are nat llm-

oup' adult and childreit’s- progfamh,
ad inistering public- use Ldmputérs.
-lgeepmg. preparing an’ anndd!_

brary Friends' gl’oup. bversee-
méthe lerary s physical facility, writ-
ing: newspaper articles, making pub-
e arances on behalf of the Li-
\ ary tours, attend ng
neetings for

: sh‘duld comtact Art Dohmann at P @

| reau, Thé County

" 7. Minutes of Jast-meeting

==y T Well: monitoring
. i Yo eal )
ADIRRINE W5l !

\planmg ndgdlrcctmg vari-

able to attend this meeupg

Box 5817 Goliad, Texas 77963:: ijes
of the Rules and Manage' :
aié %vana_me at The Golia

dg s Office-or at

nty Farm Bu-

online. at www.gdliad.org:go to Ge- .

llad County Grouhdwater Conserva-*

" tjon District. The agenda of this meet-

ing is.listed below:

Agenda;

1.Call to Order

2. Welcome guests _

3. Public comment on GCGCD'Ru\es

6. Adoption of Management Plan

8. Financial Report

9. Discussien:of Director Election
10. Discuss.6ffi ice management and
take appropr;ate action-

4; . Adeption of Rules ha
5..Public Comment on GCGCD Man-
" agement Plan

12. GAM Model Update

Discuss Welderiease

' "}‘Correspondence and meetings

.15. Set next meeting

16. Adjourn .
Fhose with disabilities should con-

‘tactArt-Dokmanr or Barbara Smith 2

" days prior to.the mecting: for assis-

tance. Contact telephone numbers:
645-8994 or 564-2026.
X122
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5 Mmures 6 Mecting -
Grloundvv ater Consery at1on T)1slnct
L F Pbmary 6,2003

ed the meeting to (;rder at 7:00p. m. He welcomed all -
ttendamc He recogmzed and introduced the Goliad
Directors, .Crreg Rothe and Steve Raabe from San
uthicrland, Leo Gleinser and . Terry Baiamonte, from the
0 'chr Autherity; Countv Judge Harold Gleinser,
ong from Goliad: County, Rob Baiamonte, Goliad
chlon L D1rect0r Tepresenting CPL/AEP and Mr.
sterin. - He also:announced that there are now 119
istijet.- The signi-in- Jistis attached to these minutes.
ubhc hearing-on the proposed Rules and
he pubhc He moved to item 5 on the agenda,
ed’ \fianagernem Planfor the Goliad: County
He-stated that we would start there since the -
ment Plan.- He opcnc,d the section by stating that the
y; 11te;*ua that are Liid out by TWDB as to what it
atement of the Goliad County Groundwater’

N Management P
owill con51st of

ave the statement that we will revisit the Planin 10 .-
rgitired to review every 10 vears by law. Mr.
nt Plzm 153 d},mmc document subject to change

ard was that our w {:ll momlormﬁ program would
e Stated that the Coleto Lake and the San Antonio
Ie‘ pmnted out that thc e chargu rate rmght be

8e
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" numbers is water . ire and livestock. Qur county agent compiled the
numbers {or us ‘Recharge reiect, defined as water in creeks, is very
in_1portant to agr ave to-be- carefui ca]lmg it reject.  Mr. Arce suggcsted

A'and the power plant.
f conjunctwe use © addrasqu in the Managcment

d_d -County 'lhm Plan is pa:t of the S0- year plan made
dtf,’d that we are: ]Lht gcttmg started; therefore we wﬂl

dechne He. aaked 'h'ow much they ha = dechntd"’ Mr.
‘6f monitoring thé deckine has been from 3 to 15 feet
would work through:in the permitting, process to

have dropped
- years even w:t

\ ‘ g"bevorxd the normal recharge rate.
& anw e)\pon 0{ water Accordmg to leglslalmn if

\ -DB states tHai't‘h'a recharge rate is between 0§ -
‘thcy want our watcr was not amwered

ed m adopt the: Managummt Plan as stated with
kl seconded. The vote to accept was 6 - 0 by the

e:nung ‘the Ratles: ot the Goliad County GToundwater
from SARA suggested some changes and-additional.

nic ot the Rules and sugg,sted review and
élfd'popy.
wggestions: Sce ’machment

¥ h‘é Y, acré- foot per year limit on water. This applies

a9
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o.igh'mt that permit because we would not bave enough
Ilocanon dppl;ct. to every acre in Goliad County.
1101r1g to take rhange% suggebtcd into consu:icratlon
lirrienn recommended that since the public has heard the
Ye earliest pOSSLbIe date 1o study lhcse

dop‘r them. Mr. Dofimarin did comment on Rule 11.4
'_peopic to v oiuntanly register their wells. - What isa
élls registeréd? Consensus was that l~vedr 15

'Stock or houschold wells. These are e\empt wells. .

oL "»xeghlatwc Ihmg:. 1his segsion. Tbcv are thmkmg of
lity: ownward They are’also tnmkmo through some
lant natlvc gra;scs m tnclr ¥ards wstead of grasses that.

ad;ustlng the 25 i
lég;slatlon }:eqmr'

'mann stated that the GLGCD has mad:, a request
hc' proposcd well ﬁeld in Refuglo (‘ountv Hc

1] I-xclda asncd 1f Reiu‘;}to County’s Mcmagcmcnt
\atcd that Retugic docs not hﬁVC

Coumy urzpadt
would be-taken
le' pro,recr !rmﬁ:mg very carefuflv at :mpacrs the.

. any o/her arga-as proposed for dev elopment from .
"Or(’ modefmg mure Specific than GAM model which
ger: fhrough rhrs devcio pment period we U iow how -

additional pwrjp
: mommrmg wel {;

the agwfer w!!! ‘
' SARA ha ofiereditoisha mfo rn:u on from the beginning and share i an proccssmg
e'btated “Pe wam m undcrwand vhiat is gomg 19

,cvefoped in Rcfzzyw to cause any zmaccbpzable
why'SA RA par:rcrpa!ed in the project. So'that. Gohad

problems in Go[
With: SARA parncwat.ron in the project we can look

County can ha
B 55-5"
"ot for Golzad_’ .mmt} inferes

gmeone were to waht to'lease every acre and pump ¥ -

GE

18
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- Mr. gase could affect usin Uohad County.
© The GAM Modérshrld shwihi the' aquifer would react. The impact from the
pumping will beitip ¢id riot necessarily in Refugio County.
- Many. ing asked who would be liable if our household and
. livestock: well v bwercd that if thuy see water quahtv problems etc.

we would move
-clause in the ¢

~ that we don’t wa#
" and Rules. The
‘over the conn
the contract, - .

,mm'act lf there wnm problems“’ Mr. Dohm:mn stated
tion:s 0 WL do havc con»srvamc numberq in our Plan

wha‘r happcncd to thc Applcwh,tc PrOJcrt" His
Dod_y L;Lﬂ[h

15 gomg on. When Lhtre is surplus as therc is now,
e_r for Thb dry nme>

I-_.Bluntze,r moved to pacs rcqohmon 1o hold Joint
to their approvaland’ reqmremcnts of preclea:ance
fcarfied..

' purchase eline ftom Powers Electric for $350.40.

b3 hesmotion carried:Unanimously.

se COplEl’ from? ‘mm s for $499 plus cost of paper
on:garfisd unanunomls

want. to'cleat: ap- def@rre:d attorney’s fee. The’ Board -
ébﬁcqpondence from attorney concerning this fee..
hﬂt e’ has a pok,nml mndldatc for the vacant.diréctors

'-qaxd_ no. _Wc
My Dohm'
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on nexl'qgendd tor-executive session discussion.

13-as the date of the next meeting. We will try to get
the Comrm:,sw,ﬂnm T _";00 a-m. Nelda Malonc., will check on availability
M renda no later that 9:00 a. m. on Monday. .
'TheB\d’&fd‘ 3 'nmf, date of{he oﬂ’-ice to February 18.. 7003 ‘We need

The Bqar and' 8, rmnutczs oflast meeting and ﬁna.ncml report, to

Mr. M)zwi. d;oum f"John“ Dmier Lge(;bndedv The rn‘cetingﬂ a’gijou_rned.

Respectfullv sub' 1t

: Barba:a Smﬂ.h 5
GCGCD ‘
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timites of Board Mgétipg.
. (,(.GLD .
ehruary 13, 2003

&etmg t_o,order__ anduwe{conicd our guests. All Board

'ornment Mr. Bob Jones, owner of Aranama RV
umiping- restnumns %et by rhc Board in our

Wt permit length'; Mr. Virgil Peppers stated.

$ conc:emed about wells selling water for San

Antoio. Hr: ¢f g with the ared’ in which he lived having the -
‘water sold out-_-ﬁ'b arthern  Mi I)bhmann thanked the peeple for their comments
and Input - :

Mr. Kozié drove. the minutes f01 thie: January meeting that was <
deferred from thi Mr: Mak)m:: scs,onded The motion carried. .

Mr. Do > for the SARA gram And explained that- some

of the money is'bé . 9;315‘\ gnd'ehne and: oﬁicc expenses. Mr. Bluntfcr
' moved to accep ‘and Mr. Kezielski :cconded the mo*wn Tt he

_motion carried: B - |
. Dol ve reserve the r.ig'ht‘:-“‘to'- go into executive session and

{01 Election to be-held:in May. Mr. Malone moved
iﬂle:}the e[é,c‘tiq'n-',pfocedurcs, 'Mr..Bltthe_’r L

ne-lefi” C‘ dlifornia.on. thc previous Friday and should be
héy. wiolild meet with Mr. Dreier on Feb. 17™at 10
show hjm how TWDB nionitors wells.  Mr. Kozielski
want to- get started-as soon as possible on our
WDB they willutilize.our submitted data, - Our

‘ ,umy Sre\m Raab\. suguested that we taJk with

" of the Goliad G
2003. .
' Under R

" before 'fhc W‘Oi_:é




L apphcatlon the

‘B5/93/2883  14:51 3615458385 SMITH MORE PaGE

- . In'Rule 82
Mr. Bluntzer 6 Jadd:
exempt fromthe g
(1) 95% of the'to
. .district boundaries
(2) The monthly vo

- utility’s correspond"‘
o n Rule‘ _8.4
the sentence.. . -
o InRu]cQ"
sentence and add
" Rule 9 (a) from the ¥l
. _Therefore.there_g
In Rule 1

, Regardm
the Board chme o)
‘ Tn. Rule 1
‘.- full year to register
B In’Rule’l
“wells” and struck th
~within one year O

'i;ijvgfd'\\fith a motion from Mr. Drefer and a second irom
tv, utilitics mcdmg the following rcqurrements may be ‘
groundwatez transpon pcrrmt

ppro‘x ed addmg ‘of the '1 exas. Water Code at the cnd of
ppruved removing. *, or to b located” from the first
Jvline 3. Mirs. Smlth moved to Temove section 2 2 of
elslu secoiided. The Bvdxd approved the motmn

'ﬂed and sold wﬂhln the: ¢county.

vas mach, to-itemn (b). This.should read Rule 12.8.
-'W:, chang,e the time period in Rules 11.2 and 11.3

3 b}ian'g‘cd to February 6, 2_004, giving well owners a

:'added the word “new’’ in line 2 after “all” and before
ting cxcmpt wells shall be registered with the District
_:Df'thn, District’s Ruief: 7 :
ved-ip.a motion made by Mr. Drejer and sewndcd by
er'Opcratmg Pen‘mts “On approval of an
Operating Permit 1o ‘the applicant. The permittee’s
he.extent and purpose stated in the permit. The
years, at which time. the permit may be renewed. A
'penmt shall be comi val | ity the’ ppnmttce has been in compliance with the
' TiCt’s Ruleq and regulations, has timely subrmitted a -
" renewal apphcatlm with the Appr pﬁate foe, agrees 1o comply with the District’s current
groundwater prodic d:district Rules dnd: Re&ulanom A perrnit that has
0! e the gxpn':ltxon datc shall'be revoked. Operating
permits are site specify tied g:rmmd“att‘:r pmducuon allowance is restricted to

. right to prodgcg

. production from th rmmcd for.. A pertnit shall not be transferable except as

g permits may be rcn;.wc:d by the Board following
mved deleting “reworking. or re-equipping of ;aﬁ: '

| 17 n'fb} Mr. Kozielski and seconded by Mr. Bluntzcr the
.- Board approved changme: ¢™'1a 4l in counity”™ and adding (5) to read “In county
utilities that suppiy ¢:may use part'of the acreage within their service
. area’'to meet the production: ge requuemem ifthe well is located or o be located
ﬂw1th1r1 their servicé
" InRuk 12
. "adding “approve
: adde.,d (h) W. ater' &

app1 ‘oved-changing “approval” to adopnon and
after pL’m ‘and bcfore ‘shall”. The Board also
empt well may not be sold. These chanc*es were made

14



GOLIAD COUNTY GROUNDWATER CONSERVATION
DISTRICT

P. 0. Box 362
Goliad, TX 77963-0362
361-364-2026
DLRANCH/tisd. net
bsmith/rawesomenet. net

February 22, 2003

This is supplemental information attached to the Goliad County Groundwater Conservation District
submittal of the management plan to Texas Water Development Board for approval.

GROUNDWATER USE _.
In reference to current and projected groundwater usage there are some differences between GCGCD and
Region L numbers as follows:

1. GCGCD projects a larger population and subsequent higher water consumption due to the rapid rural
development we call urban sprawl and due to the planned development of industry at the airpark. Data
attached.

2. GCGCD projected groundwater consumption for livestock was prepared by the County Extension
Service. Livestock water use is supplemented by surface water. Data attached.

3. GCGCD has included groundwater used for oil and gas exploration. This use is not under the
jurisdiction of GCGCD but constitutes a large use in the District because of the continued high
exploration activity in Goliad County.

RECHARGE -

On the subject of recharge GCGCD has used the net recharge method which excludes what is referred to
as rejected recharge. GCGCD is concerned as to how rejected recharge is allocated. GCGCD recognizes
that rejected recharge to local creeks and guilies plays a vital role in supplying drinking water to wildlife
and livestock during dry periods. ' . :

GCGCD also recognizes the sensitivity of Jack of recharge in the unconfined segments of the Guif Coast
Aquifer during dry periods. For example, during the drought of the 1950°s and 1990’s, a substantial drop
in the water table occurred in many areas of the District. This required lowering of pumps and in many
cases the drilling of deeper wells. While there are still some shallow wells in the District the overall long
term trend has been a steady drop in water levels since 1980. See attached well data.

Goliad County rainfall rainless periods has been analyzed from 1978 to 2002 in the north, central and
southern parts of the county (analysis attached). This analysis shows that several times annually the
county goes 30 - 120 days without recharge producing rainfall, even though the annual rainfall may be
high. These reoccurring dry periods must have a significant impact on recharge rates.



Texas Agricultural Extension Service

THE TEXAS A&M UNIVERSITY SYSTEM
118 South Market, Goliad, Texas * 361.645.8204 ¥ hitp:/goliad-tx tamu.edu

Water For Agriculture

Year - Total Head of Cattie for Goliad Co.

2001 _ | 34,000 |

2000 37,500

1999 50,000

1998 | 30,000

1997 39,000

1996 - 37,000

1995 37,000

1994 28,000

1993 . 48,000

1992 58,000

1987 _ 70,000

AVERAGE! ' 42,590

42,590 avg cows 9 gallon average? 383,310 gallons average
80% calf crop - T 3 gallon average® - 102,216 gallons average
6000 horses 10 gallon average? 60,000 gallons average
5,000 calves in feed lot 7 gallon average - 35,000 gallons average
10,000 other livestock 3 gallon average 30,000 gallons average
TOTAL 610,526 gallons of H,0 used per e oy

water is consumed by livestock from stock tanks, creeks, etc. which effects watersheds
water is supplemented through troughs, and stock tanks at times, from groundwater
there is only 600 acres of irrigated crops in the county but are not the typical irrigated
farms: no estimates of water use can be given

* % %

! cattle numbers are taken from the yearly ag increment worksheets submitted by the CEA-Ag
? see attached reference pages for documentation of averages

submitted by: Brian D. Yanta _
Goliad County Extension Agent T%_,\, D jar

Extension programs serve people of all ages regardiess of socioeconomic level, race, color, sex, religion, disability or national origin.
The Texas A&M University System, U.S. Department of Agricutture, and the County Commissioners Courts of Texas Cooperating.

A member of The Texas A&M University System and its statewide Agriculture Program.
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Texas Agricultural Extension Service

- Livestock Water Quality

P

A successful livestock enterprise requires a good
water supply, in terms both of quantity and quality.
While shortage is obvious to the stackowner, he some-
times needs the help of a laboratory in evaluating the
quality of a supply. The purpose of this report is to
discuss what is involved in livestock water quality and
how one goes about getting an analysis that' will help
in determining this quality, and to assist in the inter-
pretation of such an analysis.

Water Consumption

Before beginning the discussion of quality, it may
be well to consider briefly how much water animals
consume. This information might be of some assist-
ance in planning livestock water systems. It should
be recognized, however, that water consumption varies
over a rather wide range, depending upon a number
of physiological and environmental conditions, so that
-estimates of this type are subject to considerable érror,
These co'nditions-inc!ude the kind and ‘.size of 'ah'imal,
whether or not it is lactating, how active it is, the kind
and amount of diet it consumes, climatic conditions,
and some other factors. The usual ranges for water
consumption of aduit animals has been summarized
in Water Quality Criteria, published by the FWPCA
in 1968, as follows:

Water Consumplion
{gallons per day)

Beef Cattle 7-12 per head
Dairy -Cattle 10-16 per head
Horses 8-12 per head
Swine, 3-5 per head
Sheep and Goats 1-4 per head
Chickens 8-10 per 100 birds
Turkeys 10-15 per 100 birds

Factors in Water Quality
Most ground or surface waters are satisfactory for

livestock. Some are not, however, resulting in poor -

performance or even death in animals confined to
them. ‘

What makes waters unsatisfactory for livestocky

Very often it is excessive salinity--too high a concen-
tration of dissolved salts of various kinds. Of lesser
importance is nitrate content, and on rare occasions
alkalinity or other factors may become involved.

Salinity. Water is a very good solvent, and all natural
waters contain dissolved substances. Most of these are
inorganic salts, the calcium, magnesivm and sodium
chlorides, sulfates, and bicarbonates predominating.
Occasionally these are present in such high concen-
trations that they cause harmful osmotic effects result-
ing in poor performance, illness or even death in ani-
mals confined to them. The various salts have slightly
different effects, but these differences are of no-prac-
tical significance. Thus, while sulfates are laxative and
may cause some diarrhea, their damage to the animal
seems no greater than that of chlorides, and magnes-
ium salts seem no more of a problem than calcium or
sodium salts. Further, the effects of the various salts
seem additive, which means that a mixture of them
seems to cause the same degree of harm that a single
salt at the same total concentration does.

A number of observations have been made rela-
tive to saline livestock waters, some of them verified
by experimental findings. At high salt concentrations
that are somewhat less than toxic, increasing salinity

‘may actu'aHy cause an increased watér consumption,

even when at first the animals refuse to drink for a
short period of time. On the other hand, at very high
salinities animals may refuse to drink for many days,
followed by a period where they drink a large amount
at one time and become suddenly sick or die. Older
animals are more resistant to harm from salinity than
are the young. Anything causing an increase in water
consumption such as lactation, high air temperatures,
or exertion also increases the danger of harm from
saline waters. Animals do seem to have the ability to
adapt to saline water quité well, but abrupt changes
from waters of low to waters of high salts concentra-
tions may cause harm while gradual changes do not.
Whenever an alternate source is available to them,

Texas Agricultural Extension Service o Zerle L. Carpenter, Director » The Texas A&M University System Coliege Station, Texas
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- Water‘Hequiremen'ts for Beef Cattle

The water requirements of cattle are influenced concentrate its urine to some extent by reabsorbing
by 2 number of physiological and environmertal con- a greater amount of water than usual. While this
ditions, These include such things as the rate and capacity for congentration of the urine solutes is limit-
composition of gain, pregnancy, lactation, physical ed, it can reduce water requirement some. When an
activity, type of ration, salt and dry matter intake, animal consumes a diet high in protein or in salt or
and environmental temperature, S containing substances having a diuretic effect, the ex-

The minimum requirement of cattle for water is cretion of urine is increased and so is the water re-
a reflection of that needed for body growth, for fetal quirement.
growth or lactation, and of that lost by excretion in The water lost in the feces depends largely on the
the urine, feces, or sweat or by evaporation from the diet and the species. For instance, substances in the
lungs or skin. Anything influencing these needs or diet which have a diarrheic effect will increase water
losses will influence the minimum requirement, loss by this route, and cattle excrete feces of a high

‘The amount of urine produced daily varies with moisture content while sheep excrete relatively dry
such things as activity of the animal, air temperature, feces.
and water consumption, as well as with certain other The amount of water lost through evaporation
factors. The antidiuretic hormone, vasopressin, con- from the skin or lungs is not obvious to us, but it is.
trols reabsorption of water from the kidney tubules important and in some cases it may even exceed that
and ducts, and thus it affects urine excretion. Under lost in the urine. If the environmental temperature
conditions of restricted water intake, an animal may and/or physical activity increase, water loss through

Estimated Daily Water Intake of Catile

Mean Cows Bulls Growing Catile Finishing Cattle
Month Femp.  Nursing  Bred
' Calves! Dry ,
Cows & 400Lb. 600Lb. 800Lb. 600Lb. 800Lb. 1000Lb. 1200Lb.
Heifers
°F GAL GAL GAL GAL GAL GAL . GAL GAL GAL GAL
Jan. 34 11.0 6.0 7.0 3.5 5.0 6.0 5.5 7.0 8.5 9.5
Feb. ' 40 11.5 8.0 8.0 4.0 5.5 6.5 6.0 7.5 9.0 10.0
Mar. 50 12.5 6.5 8.6 4.5 6.0 7.0 6.5 8.0 9.5 10.5
April 64 15.5 8.0 10.5 5.5 7.0 8.5 8.0 9.5 11.0 12.5
May - 73 17.0 9.0 12.0 6.0 8.0 9.5 2.0 11.0 13.0 14.5
June 78 17.5 10.0 13.0 6.5 8.5 10.0 9.5 12,0 14.0 16.0
July 20 16.5 14.5 19.0 9.5 13.0 15.0 14.5 17.5 20.5 23.0
Aug. 88 16.5 14.0 18.0 9.0 12.0 14.0 14.0° 17.0 20.0 22.5
Sept. 78 17.5 10.0 13.0 6.5 8.5 10.0 9.5 12.0 14.0 16.0
Oct. 68 16.5° 85 115 5.5 7.5 2.0 8.5 10.0 ~12.0 14.0
Nov. 52 ©13.0 6.5 9.0 4.5 6.0 7.0 6.5 8.0 10.0 10.5 .
Dec. 38 11.0 6.0 7. 4.0 5.0 4.0 6.0 7.0 8.5 9.5
' Cows hursing calves during first 3 to 4 months after parturition — peak milk production period,

*Requirement will be a little less for wintering on range.
Table prepared by Pau) Q. Guyer, University of Nebraska

Texas Agricultural Extension Service - Zerle L. Carpenter, Director » The Texas A&M University System - College Stalion, Texas



symptoms. If signs of toxicity occur, stock should
immediately be provided with good quality water.
Movement of livestock to other pasture areas may
also be necessary.

Consumption of Water

Required water consumption is an important
factor when dealing with potentially harmful water
supplies. Information on required consumption
may be needed in situations where )imited amounts
of usable water are available, where available water
may limit the number of livestock or where man-
agers may need to haul water for entire herds,
Realizing that there are many variables (animai
size, ambient temperature etc.y which may alter
water intake, Table 4 is suggested as a guide for
consumption by farm animal species:

Intake of Salt Water. Saline water toxicity resembles
simple dehydration.. Electrolyte balances are up-
set. As water becomes more saline palatability de-
creases. This will cause a decrease in intake of feed
that may lead to starvation. Salts in excess of 5,000
ppm make water unpalatable, and if consumed in
large amounts will cause diarrhea and weight loss
that reduces production. Under certain circum-
stances, death losses have occurred from cattle
drinking highly mineralized water.

Mineral Imbalances. The relationship of excessive
minerals upon the utilization or availability of oth-
er minerals in the diet is one of the most interest-
ing facets of animal nutrition. For example, cal-
cium influences zinc requirements by reducing the
absorption of zinc. Iron utilization is dependent
upon adequate copper, Copper requirements are
dependent upon levels of sulfate and molybdenum
in the djet. High calcium levels influence iron and
COPPper zbsorption by reducing the acidity of the
digestive system. Calcium levels influence the re-
quirement for manganese. Water that contains

1,000 ppm calcium can contribute significant quan-
tities of this mineral through normal intake of
water. At an expected daily consumption of about
10 gallons per day for a mature cow, the animal
would consume 37.9 grams of calcium per day, 150
percent of its maximum daily requirement and 400
percent of the daily calcium requirement of a dry
cow. The recognized antagonism of calcium and
phosphorus can only be compounded in this situa.
ation, Phosphorus availability may become de-
creased (because of excess calcium) to the point of
causing reduced reproduction and growth of caitle
consuming calcarious water,

When farm animals consume highly mineralized
water, the reactions between the many minerals ¢is-
solved in the water can have significant effects on
nutrition; therefore, the status of tatal dissolved
solids in livestock water should he considered when-
ever mineral supplements are recommended.,

Water Pollution Problems. Livestock Owrners some-
times raise questions concerning the use of water,
containing municiple and industrial effjuents as a
livestock water source. Recommendations by the
National Academy of Science as published by the
Environmental Protection Agency are summarized
in Table 5. According to Sweeten {1974) this sum-
mary should be especially helpful when a permit
by the Texas Water Quality Board is required. If
these water quality standards are Incorporated into
Federal and State water quality standards, maxi-
num allowable pollutant levels in streams will be
specifically defined; therefore, waste discharges in-
to a stream will not be allowed to elevate toral dis.
solved salt and other waste elements above the lev-
els summarized in Table 5,
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COUNTY SITUATION

Goliad County consists of 551,040 acres of land with 90 percent of this acreage
being utilized as rangeland for livestock production. Vegetation growing on the range
consists of many native and improved grasses as well as a wide variety of brush species.
The county’s average rainfall is 35.28 inches. The San Antonio River bisects the county
in a north to southeastern pattern.

Goliad County has many soil types ranging from the heavy clays of the river bottom
field to the light sands of the post oak region in the eastern parts of the county. The
county’s main agricuttural enterprise is production of livestock, namely cattie. However,
due to the increased interest of wildlife this could change in the years to come. Other
agricultural products produced are goats, grain sorghum, corn, wheat, hay, grass seeds,
peaches and pecans. The estimated gross agricultura! income for Goliad County in 2001
was $21,074,000. : :

The county has one countywide school system which is located in Goliad, the
county seat. There are organized committees located throughout the county utilizing the
former community school buildings as community centers. Goliad County, based on the

2000 census, has 8 people residing in it with Goliad, a town of 1,975 people, thel
county’s only incorporated town. This is an increase of 33% from the 1990 census of
6,072 <evised (A28 - zeoo T 14%

The county is richly endowed with oil and gas reserves with its revenues producing
the majority of the county’s tax income. Revenues from oil and gas production are
declining at this time. The county also has a colorful and rich historical background dating
back to the days of Texas Independence and the earlier influence of the Spanish empire.
Located near Goliad is the restored mission of Espiritu Santo, the Presidio La Bahia Fort,
and the Fannin Battleground and many other historical points of interest. Many historic
old homes are to be found in the town of Goliad and a modern State Park with complete
camping and trailer facilities is also located on the southern outskirts of the town.

Construction of Central Power and Light Company’s coal-fired eféctric generating
plant valued at over $250 million began in 1977 and is presently in operation.

A 3,000 surface area lake owned by Guadalupe-Blanco River Authority built
adjoining the electric generating plant has camping and recreational facilities open to the
public. ‘

35



~ EXAS ’ U.S. Department of "Agriculture Prepared: 11-02-2001

TOLIAD Farm Service Agency
teport [0: TFALQ4-R00) 2001 Total Farm Acreage Repart ‘ Page; 1
(PF-3R) - '
Tetal

........................................... _..-..........._-----....-..-....--L’....__.____-----_.-__...._._-_-..-.__-......,-_..._.___-_
‘tem - : No. Farm : Intend/Rpt © Fatleds : After : Total :  Prevented

: + Determined Destroyed e : : Planted

{No.} (Acres) {Acres) (Acres) (Acres) (Acres)

1. Wheat Grain ’ 1 2Nn.7 6.0 0.0 271.7 0.0
2. Corn-Total 32 7.208.2 ¢.0 0.0 7.208.2 0.0
3. Corn-Grain 32 7.208.2 0.0 0.0- 7.208.2 v
4. Corn-Silage 0 0.0 0.0 0.0 - 0.0 0.
5. Corn-Seed 0 0.0 0.0 0.0 0.0 0.8
6. Corn-Other 0 0.0 0.0 0.0 0.0 Q..
7. Sorghum-Total 11 1,172.2 0.0 0.0 1,172.2 0.0
8. Sorghum-Grain 11 . 1,172.2 0.0 0.0 1.172.2 0.6
9. Sorghum-Silage 0 0.0 0.0 0.0 0.0 0.0
10. Sorghum-Other 0 0.0 0.0 0.0 0.0 . 0.0
L1, Barley Grain 0 0.0 0.¢ 0.0 0.0. 0.0
12, Qats Grain 0 0.0 0.0 0.0 g.0 0.0
13. Upland Cotton [ 1,418.5 ? 0.0 0.0 1,418.5 0.u
‘4. Rice-Total 0 0.9 0.0 0.0 0.0 0.0
'5. Rice-Long 0 0.0 0.0 0.0 0.0 "3
6. Rice-Medium Q 0.0 0.0 0.0 0.0 u.u
.7. Rice-Short 0 " 0,0 0.0 0.9 0.0 o
8. ELS Cotton Program 0 0.0 0.0 0.0 0.0 0.0
9, Total Program Crop 40 10,070.6 0.0 0.0 10,070.¢ .1
20, ELS Cotton Non Program 0 0.0 0.0 0.0 : 0.0 0.0
21, CRP Acres 3 278.5 0.0 278.5
22. Waterbank 0 6.0 0.0
23. Water Impound 0 0.0 : 0.0
4. Soybeans 1 41.0 0.0 0.0 41.0 0.0
5. Totat Minor OfTseeds ¢ 0.0 0.0 0.0 0.0 0.0
‘6, Sunflowers-Total 0 g.0 0.0 0.0 0.c 0.0
7. Sunflowers-01i1 0 0.0 0.0 0.0 0.0 0.0
28, Sunflowers-Non-011 0 0.0 0.0 0.0 0.0 0.6
29, Saffliower 0 0.0 0.0 0.0 0.0 0.0
30. Rapeseed 0 0.0 0.0 0.0 0.0 0.0
il. Canola 1] 0.0 0.0 0.0 0.¢ 0.0
12, Flax = 0 0.0 0.0 0.0 0.0 0.0
3. Mustard seed 0 0.0 0.0 0.0 0.0 0.0
34, Crambe 0 0.0 0.0 0.0 0.0 0.0
5. Sesame Q 0.0 0.0 0.0 0.0 c.c
6. Rye-Grain _ 0 0.0 0.0 g.0 0.0 0.0
i7. Sugar Beets 0 0.0 g.0 0.0 0.¢ 0

i8, Sugar Cane 0 0.0 0.0 0.0 8.0 0.0
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TEXAS CATTLE: Inventory and Milk Production

January 1 Inventory

Mitk
District All coﬂl_e Beef cows Milk cows production
and county and calves
2000 | 200 2000 | 2000 2000 | 2001 1999 | 2000
1,000 head Million pounds

Pecos 40 37 9 " . .
Presidio 33 N 14 17
Reeves 40 47 7 2 * *
Terrell 1" 9 5 4
ward 5 6 3 3
winkler 9 8 b 3

DISTRICT 6 300 293 120 106 19.2 17.9 309.0 298.0
Bandera 13 12 9 9

Blanco 22 21 16 15

Burnet 44 43 29 29 -

Coke 17 15 10 10

Concho 25 23 19 17

Crockett 25 22 18 14

Edwards 18 17 1M 12

Gi[lgspie 47 48 32 35 d .

frion 16 14 10 10

Kandall 18 18 n 12 b hd

Karr 21 20 14 16

Kimble 20 19 15 14

Kinney 14 16 11 8

Lampasas 38 37 25 23 . .

Llane 38 40 26 27

McCulloch 38 as 28 24 . *

Mason 46 44 30 30

Menard V7 15 14 11

Reagan n 10 8 &

Real 7 8 5 . 6

San Saba 58 65 29 27

Schleicher 22 20 17 15

Sterling 16 13 13 1

Sutton 21 20 15 14

Tom Gresn 61 62 24 12 5.5 7.1 B9.6 1191
Upton 7 8 [ 5

Uvalde 64 64 15 20

Val Verde 21 18 5 6

Other Counties 0.7 0.6 10.4 8.9
DISTRICT 7 764 747 465 438 6.2 7.7 100.0 128.0
Austin 79 86 53 58 *

Bastrop 84 80 48 53

Bee 49 51 22 33

Bexar 57 56 25 37 . .

Burleson 75 78 47 47 ’ *

Caldwall 48 44 25 29

Colorade 84 79 55 57 .

Comal 14 14 8 10

De Witt 92 93 54 57 0.5 0.5 7.5 7.6
Fayatte 123 124 70 89 N 1.3 19.3 20.2
Golind 52 50 a3 32

Gonzales 162 159 79 66 .

g“"dﬂluve 51 50 30 32 0.9 0.8 14.9 135
K:Y* 26 23 B 15

Ln:"“ 65 65 39 43 . .

Lo aca 17 12 77 76 08 0.7 12.8 11.8
M: " 89 86 57 62

I mi‘"“ 64 70 32 24 . .

s 34 33 18 20 . .
e

3¢
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‘May 9, 2003°

Gohad Gmundwate; F
¢/o Art Dohmann B

5'- Wﬂh rmg'itmn

. -Ifyou- have any q;;i;_:s_,;s ',ase'f.fee}' free to-contact me at the above number. -

Smcerely

%—mi/

 BrianD. Yanta
. County Exi:nswn Agém
- Goliad Counw o

*these figures are best;
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TRandy Williams - Groundwater use - municipal - 823 Acre Feet e Page 1

From: "GCGCD" <GCGCD@usawide.net>

To: <Randy. Wiliams@TWDB.STATE. TX.US>
Date: 5/9/03 11:48AM

Subject: Groundwater use - municipal - 823 Acre Feet

The estimated municipat use of 823 Acre Feet is a composite of the following:
City of Goliad records 123,000,000 Gallons pumped = 378 Acre Feet

Berclair Colonia Project SARA Estimate 31 Acre Feet

Fannin Colonia Project SARA Estimate 11 Acre Feet

Remainder of County Domestic = 403 Acre Feet
823 Acre Feet

Fax being sent of city of Goliad Goundwater Pumping and other data



' Randy Williams - NUMERS VERIFICATION

From: "GCGCD" <GCGCD@usawide.net>
To: <MEWOLFSCHLAG@AEP.COM>
Date: 5/9/03 10:53AM

Subject: - = NUMERS VERIFICATION

Mr. Wolfschlag, Operations Superintendent, Coleto Power Plant
On December 13, 2002 | spoke with you by telephone on the subject of groundwater use in your
operation. The following is the use that you said was reported.
Year 1999 - 53,000,000 Gallons = 162.65 Acre Feet
Year 2000 - 51,000,000 Gallons = 156.51 Acre Feet
Year 2001 - 46,000,000 Gallons = 141.17 Acre Feet
TWDB requires verification of this data, which is used in our management plan. Please reply no later
than May 12 to TWDB and GCGCD.
Thanks for your help,
Art, Dohmann, President,
Goliad County Groundwater Conservation District

CC: <Randy.Williams@TWDB.STATE. TX.US>
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* Randy Williams - Groundwater Use Oil and Gas Exploration Page 1

From: "GCGCD" <GCGCD@usawide.net>

To: <Randy Williams@TWDB.STATE. TX.US>
Date: 5/9/03 11:03AM
Subject: Groundwater Use Qil and Gas Exploration .

There has been extensive oil and gas exploration in Goliad county for many years. This extrensive
activity is still occuring. The normal procedure is to Drill a wter well that is jetted to support the oil and gas
drilling process. This jetted froundwater is not metered, so use is estimated. Water is used in the drilling
process until switching to oil based mud at depths mnormall below 10,000 feet.

From oil and gas company owner, daily use for drilling is 600 - 1000 barrels { 42 gallon barrels
Groundwater use estimate: For drilling use - 850 barrels per day =25 GRM
For wash down, crew guarters, filling pits, misc = 15 GPM
N ~ Per Rig consumption = 40 GPM
Yearly consumption estimating 6 drilling rigs in opertion = 8 X 40GPM X 60 minutes X 24 hours X 365
Days
325,851 Gallons/ Acre Foot =
387.12 Acre Feet Per Year



[Randy Williams - GEGCD groundwater used Page 1

LA
i

From: "Art & Jean Dohmann" <dlranch@tisd.net>

To: "Randy Williams" <Randy. Williams@twdb.state.tx.us>
Date: 5/9/03 9:32PM

Subject: GCGCD groundwater used

Randy,

User: industrial & commercial including rrngatlon

This category of groundwater use is of unmeasured water. Much of the use i$ occasional and having no
specific pattern. The major uses include irrigation, a 9 hole golf course and the four county maintenancé
precints. .

Use of groundwater for irrigation and for the golf course vary depending on the amount and seasonal
timing of rainfall. As noted in the letter faxed to you dated May 9 from Brian Yanta, County Extension

- Agent, installed irrigation capacity is not necessarily used.

The 100 acre feet per year allocation should be a reasonable average yearly use.

Art Dohmann, president, GCGCD

cc: "Goliad" <gcged@usawide.net>

Y
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GOLIAD COUNTY GROUNDWATER CONSERVATION
DISTRICT

P. O. Box 362
Goliad, TX 77963-0562
361-564-2026
DLRANCHg tisd. net
bsmuh@wcsomum net

February 22, 2003

This is supplemental information attached to the Goliad County Groundwater Conservation District
submittal of the management plan to Texas Water Development Board for approval.

GROUNDWATER USE
In reference to current and projected groundwater usage there are some differences between GCGCD and

Region L numbers as follows:

1. GCGCD projects a larger population and subsequent higher water consumption due to the rapid rural
development we call urban sprawl and due to the planned development of industry at the airpark. Data
attached,

2. GCGCD projected groundwater consumption for livestock was prepared by the County Extension
Service, Livestock water use is supplemented by surface water. Data attached.

3. GCGCD has included groundwater used for 6il and gas exploration. This use is not under the
jurisdiction of GCGCD but constitutes a large use in the District because of the continued high
exploration activity in Goliad County.

{ RECHARGE

On the subject of recharge GCGCD has used the net recharge method which excludes what is referred to
as rejected recharge. GCGCD is concerned as to how rejected recharge is allocated. GCGCD recognizes
that rejected recharge to local creeks and gullies plays a vital role in supplying drinking water to wildlife
and livestock during dry periods.

GCGCD also recognizes the sensitivity of lack of recharge in the unconfined segments of the Gulf Coast
Aquifer during dry periods. For example, during the drought of the 1950°s and 1990°s, a substantial drop
in the water table occurred in many areas of the District. This required lowering of pumps and in many
cases the drilling of deeper wells. While there are still some shallow wells in the District the overall long
term trend has been a steady drop in water levels since 1980. See attached well data.

Goliad County rainfall rainless periods has been analyzed from 1978 to 2002 in the north, central and
southern parts of the county (analysis attached). This analysis shows that several times annually the -
county goes 30 - 120 days without recharge producing rainfall, even though the annual rainfall may be
high. These reoccurring dry periods must have a mgmﬁcant impact on recharge rates, :
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